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SUMMARY 

Program CON/l'OR produces plotted and/or contc.ured 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 CALCO~W 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 history of the program has been 

described by Murray (1974). 

The function of CONTOR is to produce plotted and/or 

contoured maps from ranllomly 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 e~ch obser­

vation 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 0f 

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 d.etail. 

Chapter 2 contains information required by the occasional user 

and chapter 3 describes the program s~ructure 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 requirements, 

and list the standard map references. 
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2. USER'S GUIDE 

This chapter describes the functions of CONTOR in 

general 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 Description 

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 longitude 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 ar~ 147.3 cm by 114.3 cm (58 by 45 inches). The 

map borders and annotation should be allowed for in calcL!lating 

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 cnn 

be interchanged on the fl~tbed plotter but not on the drum plotter. 

The map gratieule $)?ac;Lng ~s d,e~ine(i _t3e1?ft~f\t~l¥, ~9~ 

latitude and longitude. The graticule automat;Lcally coincides 
.. with the lCAO standard mapsheet boundaries i::-re-specti ve of the 

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

requtred 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 ~aving 

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-ordinates ~re assumed to 

be in decimal degrees unless otherwise svecified. The value to 

be contoured may be anyone of the items for each observation 

or the free air or Bouguer anomaly c~lculatGd 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 and/or 

height, or contouring value. The annotation frequency, label 

size, and survey nu.'Ilber 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. 
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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 hlocks) may be searched, or (~) individual 

survey numbers can be selectively searched or selectively omitted 

from the search. 

2.1.3. Gridding the input data. 

Information on the grid spacing, contour cutoff dis­
tance.1 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 is automatically adjusted so that the map base is covered 

by an integral number of grid spacings in each direction. The 

maximum number of grid points 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 exceeded 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 for value~ Jyj.ng 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 

wi th the average !losi tic-,n of the averaged observations. If any 
value near, a grid point differs from the.average value by more 

than 0.1 of the rarl ge on the map the value may be in error, "and , 
the value~ th.e average, ~nd the /{Q~;i,t;i,Qn .Q~ th.e ~~~d }?Q;i,nt ~n 

minutes from the top left corner of the map are printed. 
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Values are assigned to grid points without flags by 

spreading values f~om 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 speciJied 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 point~) 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 t -, iterations redefine only those grid 

points without an obseAvation 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 "iterations in order to save the intermediate values for more 

iterations in a later job. When all required iterations 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. 
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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 

different plot blocks. 

Several contouring operations may be done using the 

same gl~idded data. The contour lines found for each pass are 

w;ritten 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 terminate 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 assigned to 

a '7 track magnetic tape for the CALCOMP pIc t ters c~lrrent ly being 

used by BMR. The results of the iterations Rre wri.tten on 'l'APE47 

and TAPE48. During odd-numbered iterations the grid values 

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 , 
muy be written on magnet ic t ape for use in a later job; these 

saved tapes are called restart tapes. The restart tapes are 

assigned to TAPE40 in place of th~ input data file when a contour 

job is restarted. 

When the processing qf a ma~ te~m~n~t~~ ~Qnq~~~~~f Qe~ 
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-



-7-

ated by a MAPPLOT card); j.f 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 

intE!rnal buffers. 

2. 

3~ 

4. 

5. 

The required origin and map registration marks. 
> 

The graticule, borders and annotation of the wap base, 

The symbols and annotation for the observations, and 

the title and legends for the map. 

The contour· lines. 

For ~tation plot maps, only plotter block types 1 to 4 

are written. Each block may be plotted 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 type 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 type ~ 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 

Thi:::; example shows j). typical card deck required to 

produce a contoured Bouguer anomaly map from a standard format 

gravity data bank ta~e. The card deck is list(-~d and brief.LY 

described here; a complete description of the parameters on these 

cards will be found in 2.3 below. Each line of the li.sting re­

presents a computer e;arn with the information starting in the 

first column of each card • 

• CYJ, PROJECT=DMRXRC. (6,7,8,9 multiple punch in column 1) 

AMGRVPT, TIOO, MLl, NL1. 

COMMEI-rf. A. MURRAY EXT. 223 

. ~~OlJNT, . SN=DMR3922, VSN=PMC510" 
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ATTACH, CaNTOR, CONTOR6, ID=DMRXRA, SN=DMH3922. 

STASE, TAPE40, PE, VSN =1216. 

STAGE, TAPE42 , HI, POST. 

LABEL, TAPE42, W, L = PLOTMAP. 

CONTOR, 

EXIT, U. 
RETURN, CaNTOR. 

ATTACH, TRS, '1'RS. 

LIBRPRY, *TRSu 
LOA:~, O/PLOTMAP. 

"CXIT,S. 
RETURN, CaNTOR. 

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

*MAPPLOT 

DOBBYN 

*BAPLOT 

*GRID 1.0 
*CONTOUR 3 5.00 40.0 

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

The program is stored on the BMR disc pack DMR3922 
!lnder the name CONTOR6 and is assigned to the file named CONTOR 

for this job. The i,put data are read from a nine-track magnetic 

~q,pe assigned to the file named TAPE40. The plotter instructions 

art" written on the file named TAPE42 , which is copied to a seven 

track rP.agnetic tape, with the label PLOTMAP, when the job is 

completed. 

The only parameter defining the required map is the 

name, DOBBYN, so the progr~rr. will automa.tically assume a standard 

mapsheet is required. In this ease the map is at 1:250 000 
scale, T~ansverse Mercator projection on the Australian National 

Spheroid with graticule lines every 15 minutes. The BAPLOT card 

indicat'~s a Bouguer anomaly map and the density is assumed to be 

2.67 t/m3 All the data on file TAPE40 will be searched, and all 

stations will be allocated a symbol and survey code and will be 

plotted and labelled • 
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The grid spacing is 1 minute i~ latitude and 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 leve}.s 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 mo~t of the cards but 

each user will need to make changes to projeet code, job name, 

time limit, tape names -t.nd IJu ... ...;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 Re fe ren ce Man ual. 

Sample decks and b.ri.ef descriptions of frequently 

used types of job are listed in Appendix B. 

The following cards Illay be used in the job controJ. 

section aud should be used in the order listed. The informa.tion 

is usually punched starting in column 1 and without any enclcsed 

blank columns, however, blanks are ignored on thesE: cards. The 

numbers on the left indicate the paragraphs describing each c:~rd 

which follow this list. 

1. . CYJ, PROJECT = DMRXRC . 

2. AM GRVPT, TI00, ML1, NL3. 

3. COMMENT. Users name and extension. 

4. MOUNT, SN=DMR3922, VSN=PMC510. 

5. ATTACH, CONTOR, CONTOR6, ID=DMRXRA, SN=DMR3922. 

6~ STAGE, TAPE40, PE, VSN = 1216. 

7. LABEL, TAPE40, R,L=INPUT 

8. STAGE, TAPE42 , HI, POST. 

9. LABEL, TAPE42 , W,L=PLOTMAP. 
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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, CaNTOR. 

17. ATTACH, TRS, TRS. 

18. LIBRARY, *, TRS. 

19. LOAN, O/PLOTHAP. 

20. FXIT,S. 

21. RETURN, CaNTOR. 

1. .CYJ, PROJECT = DMRXRC requests that the job with 

project code DMRXRC is placed in the Cyber 76 execution queu~. 

The project cod··~~ is required to indicate that the job originates 
from the BMR CO!!!iJuter terminal and that the listing is to be 
printed at BMU. The RC in the code indicates a mapping job 

belonging to the Regional Gravity Group. 

2. AMGRV"PT, 'fl00, ML1, NL3 Lit::Ilne!:l the job name and sets 

a time limit of 100 octal (64) seconds of central processor 

time for the job. The number of seven track and nine tr~ck 

magnetic tapes re4uired by the job are indicated by the ML and 

NL para.metel's. III this case one 7 track and three 9 track tapes 

are requested. It the numbers following ML and ~\jL are less than 

the nuraber ·')f 7 alld 9 track tapes used, the job will terminate. 

3. CO~fMENT is a control word which copies all characters 

punched on this card to the output listing. Thy information on 

this card is useful in identify ing the user if !any prob lems 

arise during the input or output of the job. 

4. HOUNT, SN=DMR3922, VSN=PMC510 requests access to the 

BMR disc pack which is perma.nently mounted in the Cyber 76 set of 

~eripheral 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. 

5. ATTACH, CONTOR, CONTOR6, ID=DMRXRA, SN=DMR3922. assigns 

the program (permanent file name CONTOR6) on the disc pack to 
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the file named CONTOR. This card is necessary for every job 

which reads the program from the BMR disc pack. 

6. STAGE, TAPE40, 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 magneti'c 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. C 

8. STAGE, TAPE42, 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 c:ard 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 ge~1era te plot ted maps un the CALCOMP 

drum or flat bed plotters. 

9. LABEL, TAPE42, W.L :: PLOTMAP. specifies the label to 

be written on the 7 ~rack magnetic tape which will contain the 

plotter instructions. 

10. STAGE, TAPE47, PE, POST. requests that the content£ 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 printeu 

on the listing. TAPE47 contains the grid values produced by a.'1 

odd number of iterations. 

11. IJABEL, TAPE47 , VI, L=GRID1. specifies the label 'GRID!' 

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 ~rid values defined bv the 
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gridding of the input data or the values' produced by an eVEJll 

numbe'J:' of iterations. The iteration process transfers data 

betweenTAPE47 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. LABEL, 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 iff the 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 PLOTHAP 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. ensure tha.t the file 

CONTOR is released if the job terminates during the loading of 

the program. 

2.4 Data Control Cards 

The cards which are placed after the first end of 

secti.on 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 form~t 

and parameters of each card are described in the following para­

graphs. Figure 1 illustrates the card formats. Each card i8 

. referred to.by.its control word (e.ge 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 aru rewound and rewritten each time a new 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. *Mft2PLOT 

2. Mapname 

~=l_ Spheroid 

£la. *UAPLOT 

£lb. *FAPLOT 

4<..;. *HTPLOT 

4d. *XYPLOT 

5. *DATL~M 

6. *TITLE 

7. *130RDEH 

8. *SURVEY 

D. *SEGMENTS 

10. *GRID 

11. *COf-iTOUR 

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, 0 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 ~AFPLOT 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, LAMBERT 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 (registrat~on marks) 

define a "rectangle" in lat' tude and longi ~ucle 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 bus(-':. The map name or map number Illay be 

specified on the MAPPLOT card or on lhe map name card as 

described in the next paragraph (2). 

Col 1-8 

Col 11-20 

Col 21-50 

Col 21-23 : 

24··25 : 

26-28: 

29-30: 

31-33: 

34-35: 

36-38: 

*MAPPLOT 

projection name which may be ME HCATOH, TRANSVERSE, 

CONIC, LAMBERT or IJLAl\lE. All names must start in 

column 11. (D = TRAl\lSVERSE) 

registration mark linli ts, map llame or map number. 

The format for regis t ra t ion mark limits is: 

Northern latitude limi t , degree component 

" " II minute " 
Southern " " degree " 

" !I " minute " 
Western longitude " degree " 

" " 11 minute " 
Eastern 11 " degree 11 

39-40: " " " minute 11 

Positive latitudes are assumed to be' southern hemi­

sphere, positive long~tudes 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 I"'3cognized by the program. Microfiche lists 

of recognized names ~!\d nunibers are available (D = blank). 

2" Map name card. (N fo r 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 prog":am 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: Hap name. (e. g. DOBBYN) 

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

Col 51-60: Hap number (e.g. E54-14 ) 

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 longi tude " degree " 
74-75: " " " minute " 
76-78: Eastern " " degree 11 

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 MAP PLOT 

card, ot·herwise it is necessary. 

3. Spheroid card. (A) 

The spheroid card defines the spheroid name and para­

meters, the ocale 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 s~<.".:.ing of 15 

minutes for every multiple of ~50 000 in scale Factor (e.g. 1 

degree at 1:1 million scale). For Standard Mercator projection 

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 

projectio~ 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: Radi~s 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 = -18:3.0, Q.O) 

Latitude of standard scale (MERCATOR: D = Equ3tor) 
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" 11 " 

The origin and zone width for Traverse Mercator pro­

jection and the two standard parallels for the conic project-

ions are punched :Ln column~ 51 .... 55 and 56M60 ~e~l?eGt~yel¥'. Tl.l.e 
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 

'"-i''''' 

.j .-. 
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two letter codes: IN for inches, FT for feet, eM for centi­

metres, MM for millimetres. The scale for the plane projection 
, 

is expressed as the number of 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 hei~hts 

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 ~nomaly respectively. When 4c or 4d are present the parameter 

to be contoured may be anyone of the items pertaining to the obs­

erva.tion except the observation number or, the parameter may be 

either type of anomaly. For calculating gravity anomalies the 

items (principal facts) 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-ordinates 

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 marine the word MARINE is specitied which causes all 

'anomaly calculations to use a marine reduction formula. 

: . : ... ' 
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*BAPLOT for Bouguer anomalies 

*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 = longitud~, 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 R6 the height for both meter and 

ground heights and. nurr'0er 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 req~ired 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 = ~lliTRES) 
Col 25-31: Co-ordinate units: DEnnEES 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 reading~ 

(D = blank) 

5. DATUM card. (0) 

The DATUM card is used wb.en a non-standard format of 

data annotation or contouring value is 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 al ternati ve gravity datums use the 1967 ellipsoid. 



Col 1-6 

Col 9 

Col 10 

Col 11 

Col 12 

Col 13 

Col 14 
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*DATUH 

+ for 6 digit numbers in addition to the survey 

code, otherwise = for standard 4 digit numbers 

D for degrees (co-ordinates) 

M for lflet res, F for feet (height units) 

A for AHD heights, otherwise blank 

N for milligals, U for m~crometres/Rec2 

0 for May 65 Isc.gal, P for provisional IGSN71 datum 

and N for 1976 Isogal datum. 

6. TITLE Card. (0) 

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 c. The automatically defined 

titles are; Bouguer Anomalies, Free Air Anomalies, and Heights. 

No title is automatically defined for card 4d. 

Col 1-6 

Col 11-50 

Col 51-80 

*TITLE 

Hain title. rr'his information is plotted as a line 

of annotation directly underneath the map base. 

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 

FAPLO~: FREE AIR ANOMALIES 

HTPLOT: HEIGHTS 

XYPLOT: No title 

7. BORDER Card. (0) 

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 
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defines the area surrounding the map base in which any obser­

vations found will be used in the ca.lculation 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 wil~ 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 ancl annotations which are to be 

written in each t· lock of plotter instruct ions on TAPE42. The 

marine free air flag causes all lllomaly calculations for marine 

observations to be made using th~~ free air correction only. 

Bouguer anomalies will be calculated, if requested, for the land 

stations. 

Col 1-7: *BORDER 

Col 11-15:Border width in minutes (D = 0.0 if BORDER card is 

present otherwise D = 1~.0). 
Col 16":'20 : Density for Bouguer rE!duct ion (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 su:rveys not specified on a SURVEY 
card. The symbol nwnhers which can be used and their 

meanings are as follows: negative integer;::; skip all 
surveys not specified on a SURVEY card; 0 or omitted 

use the standard symbols (nwnbers 1 to 9) in rotation 

as each new survey i13 encowltered (excluding those 

surveys specified on a SURVEY card); 1 = square; 

2 = +; 3 ~:; tr;i.angle; 4 ;::; QOW! 5 :-", X~ 6 p,ct~WIJ~P'Q; 

7 = X; ,8 ;::; octagon; H =Z; 10 ;::; po;i,nted ~qu~,re, 11 :::; 

. large star; 12 and above = dot. (D;::; 0). (see Fig 1) 



Col 31-35:Station plot block size. This parameter defines the 

amoun~ of symbol and annotation 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 ar.d 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 c0de letters, symbols and 

individual labelling frequenci8s to be aSSigned to the specified 

surveys. The four digit survey prefix of each observatior or 

station l1umr::r is replaced by a one or two let ter c( )de when the 

annotation is plotted 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~l 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 labelling frequency 

specified on the SEGMENT card. A maximum of 100 surveys per map 

can be assigned specific codes and symb~ls on SURVEY cards. 

Any observation assigned the symbol bl~nk, 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. 
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Col 11-14: Survey prefix. The standard 4 digit survey 

number as used in the gravity data files or the 

first four digits of an 8 digit observation 

number. 

Col 15-16: 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. 

Col 17-18: The symbol number for the specified survey. If 

this number is negative this survey will bo omit~ 

ted from the data search. If the number is 0 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 po:::;itive the symbol used will be 
as listed above in 7. 

Col 19-20: The survey labelling frequency enables specific 

surveys to have labelling differing from the 

general labelling frequencies specified on the 

SEGMENT card. If this labelling frequency is 

negative no labels will be written for stations 

of this survey. If this frequency is 0 or omitted 

the frequencies on the SEG~lliNT card will be used. 

If this frequency is a positive integer the 

labelling depends on the frequencies on the 

SEG~lliNT 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 SEG~rnNT frequency 

and the SURVEY frequency. 
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9. SEGMENT card. (0) 

The SEGMENT carri 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 SEG~lliNTS 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 SEG~ffiNT cards may be specified for 

each map but only one SEG1lliNTS ~9.rds is allowed. 

If card image data are to be read from the card read8r 

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 SEG.lliNTS 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: *SEG~NT 

Col 9 S indicates that all Seb'1l1ents 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 omitted the cor­

responding label will not be written. If the specified 

frequency has the valu3 n then every n'th station 

will have the corresponding label. The labelling fre­

quency for specified surveys may be vodified by the 

frequency all 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 

which 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 requir~d 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) 

~ 
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 ratio. This ratio 

is spectfied only when a non-square grid is requil'ed, for 

example, when cuntouring anisotropic da·,a such as mari".e or air­

borne linear traverses. If the grid spacing is too small to 
satisfy the limit of the mu%imum 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 doublp-d until all these 

limits are met. 130th grid spacings are automatically adjusted by 

the program so that the required grid area is covered by an 

int/dgral number of gri,d points. The actual l;rid 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. I n linear and fast i ter-

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 

obsel'''·!::t.tions withi.n half a grid space are also changed. 

Col 1-5; *GaID 
Col 6-10: Latitude grid spacing in minutes (D = half the average 

station spacing) 

Col 11-15:Latitude/long:Ltude g;r;-id ~p~ci~~ ;r;-atj,o. (P~ 1.d) 

Col 16"'40:Colltour extrapolation cutoff distance expressed in 
grid spacings. (D = 5). 
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Col 21-25:Number of fast iterations in the smoothing process 

CD = 5) ~ 

Col 26-30:Number of slow iterations in the smoothing process 

CD = 5) 

Co' 31-35:Number of linear iterations in the smoothing process 

CD = 2) 

Col 38 

Col 40 

:Restart option. If this number is 1 the smoothing 

process is prematurely terminated. 

:Listing optton. If this nUll1ber is 1 a sununary of tho 

gridding and iteration procedures is printed. If the 

number is 2 or morIa a full list of grid values, flags 

and coefficients is printed. (D = 0; only a minimum of 

information is printed). 

11. CONTOUR Card. (N for c.ontouring procedur~) 

The CONTOUR ,ea.rd defines the multi-pen option, contour 

intervals, range of contour levels required, contour line in.hib­

ition distance, pen n'jmber and listing option. Each contouring 

pass of the gridded data may proceed in on~ of three modes which 

are the following: 

(i) Jingle pen raode: all contour lines are drawn with 

the sailie pen; one contour plot block is written. 

(ii) Two pen mode: The levels of each spec1fied 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 iriterval, the negative contours of the first interval, and 

the positive contours of the first interval, a~e 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 limita 

between which contour lines are drawn. The inhibition distance, 

expressed in minutes, is the milllmum 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 
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the multi-pen 1I~0des. Each separate CONTOUR card processed by 

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

of contours into different plot blocks allows manual pen changes 

and selective drawing of particular levels. 

Col 1-8: *CONTOUR 

Col 10: Multiple pen option. This parameter may have the 

following values: 

1. All 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 eel' line. 

Col 11-15: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 omi tted an interval is defined by the progr:c: ~"O that 

about 20 multiples of the interval are drawn on the 

m~.p; 

Col 16-20: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). 

Col 21-25:Minimum level to be drawn (D = lowest value). 

Col 26-30:Maximum " "" " CD = h.l..ghest 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 distance expressed in minutes. If the 
contour lines approach each other closer than this 

Col 38 

distance the drawing of the lines is suppressed. 

:Pen number. This number may be an integer between 

1 and 1. 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. CD = 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 iUld contour cuts 

is produced. This listing is automatically produced 

if the listing option was specified on a preceding 

GRID card. 

12. RESTART Card. CN for rest:..rt jobs) 

The RESTAHT card is used when the gridded data are 

stored on magnetic tape and the job is to be restarted at the 

:Iteration or C~:itour.i.!'I~ stulje of the processing. If the job is 

restarted tl) 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. flliSTART is followed by a 

GRID or CON1~OUR card depending on the parameter ITERATE or 

CONTOUR specified on the RESTART card. The input grid values 

are read from file 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 hRve not been prepared for contouring. 

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 prematurely terminated. In this ~ase 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 re~tarting 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 followin~ 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 Illay replace card number 10 

when station plots only are required. 

CoIl: Multiple punching 7, "8, 9. 
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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 production 

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 l:Program MAPDATA controls the execution of programs 

MAPPLOT an d BAHMAP. 

Se~!'.lent 1 :Program MAP PLOT 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 l:Program GRIDDY grids the irregularly spaced input 

data onto the regular grid. 

Segment 2:Program ITERATE smooths the grid values :to approaeh a 

surface of minimum curvature. 

Overlay 3:Program CONTOUR controls the drawing of contour lines 

from the gridded sur~ace. 
Most of the programs named above have several subrout­

ines as outlined in the following list. This list contains the 

52 sections which comprise the binary file of CONTOR. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

CONTOR I 0, Q 

CONTOR6 

BEGINIT 

ORICHEK 

PARAM 

PROJECT 

XYMRCTR 

XYTRANS 

XYCONIC 

XYLMBRT 

XYPLANE 

AXIS 

LINE 
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14. NUMBER 

15. SCALE 

16. SYMBOL 

17. FACTOR 

18. NEWPEN 

19. WHERE 

20. PLOTS 

21. PLOT 

22. BUFF 

23. CONTOR,l,O 

24. MAPDATA 

25. CONTOR,l,l 

26. MAPPLOT 

27. EDITEXT 

28. MAPSEEK 

29. CONTOR,1,2 

30. BAHMAP 

31. AREFIND 

32. PARIX 

33. FLOTE 

34. DASHIFT 

35. IlliCORD 

36. IBYTE 

37. CONTOR,2,0 

38. GHID 

39. l3LOCK 

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 following paragraphs briefly describe the purpose of 
each section listed. 

1. CONTOR, 0, OOidentifies overlay O. Each overlay or segment 

includes all sections following the identifier up to the next 

identifier or the end of the binary file. 

2. Program CONTOR6 calls the other overlays. 

3. Subroutine BEGINIT prints timing information on the job 

output. 

4. Subroutine ORICHEK plots a symbol several times during a job 

which enables detecti.on of plotter origin shifts. 

5. Subroutine PARA.M annotates the plotted map with information 
t 

on the contouring parameters. 

6. Subroutine PROJECT controls the operation of following 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 - Simple Conic. 

10. Subroutine XYLMBRT - Lambert Conformal Conic. 

11. Subrout inE! XYPLANE - Plane proj ection. 

12-22. Subroutines AXIS to BUFF are proprietory CALCOMP sub­
routines which convert plotting commands into machine instructions 

i for the CALCOMP drum and flat-bed plotters used by BMR. 
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23. CONTOR, 1, 0 identifies overlay 1. 

24. Program MAPDATA controls MAPPLOT and BAHMAP 

25. CONTOR, 1,1 identifies segment 1 of overlay 1. 

26. Program MAP PLOT 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, 0 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 controls 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 

precede their appropriate program in the Fortran card deck. 
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3.2 File Use 

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 12, TAPE 47, TAPE 48, TAPE 60 (= INPUT) and 

TAPE 61 (= OUTPUT). 

The standard file for data input in TAPE40 which is 

referr'ad to as logical unit number 40 in the Fortran program. 

'l'he plotter instrnctions 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 alterna~ely 

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 a're 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 TAPE 30 , 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 ~utomatically 

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 TAPE1 is available as an alternat~ve 

data input file. File TAPE2 is used by the CALCOMP plotting 

subroutines. If a datl'- input file different from those listed 

above is required' the file name will have to be added to the 

CONTOR6program 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 r.eferred to here were defined in the 

Users Gui de. 

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 ~amp is 

usually uuGHVcc when'" uu are the users initials aua cc is a 

two letter identifJ..er (e.g. AMGRVPT). The time limit is 

expressed as an octal number of seconds prefixed by T. (eg 

T100 = 64 seconds). This time limit is the maximum amount of 

CPU time to be used on the Cyber 70 computer. For ench 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 secollds 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 (YL1) where n is the number of devices 

used, only 1 demountable disc pack may be used. 

3. COMMENT. Users na.me and extension. After the 

COMMENT. the information may be punched in free format on the 

remainder of the card. 

4 • MOUNT, SN i=i ~et naJIJe, Y~N =.di,~c §e;r;~f\J, nUJl)Qe;r;. 'rQ..e 

set name and serial number define. the disc pack to be used by the 

'job. One of these cards is required for every pack used. If the 

• pack is demountable the YL1 parameter must be specified on card 2. 
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In a normal job where CO~TOR6 is bHing attached from the BMR per­

manently mounted pack on which it usually resides the set name is 

·DMR3922 and the serial number is PMC510. If the program or some 

data is being attached from the Regtonal Gravity demountable pack 
the set name is DMR8119 and the serial number is C030. 

5. ATTACH, CONTOR, CONTOH6, ID=DMRXRA, SN = set name. 

The file name CONTOR is arbitrary but is standardised for con­

venienceo This file name must be identical to that on card 14. 

The permanent file name CONTOR6 and the account code DMRXRA 

are standaru for this edition of the program. The set name is 

generally DMR3922 but may be DMR81l9. 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 label check is required. TAPE40 
is the default data input file name and must be changed if the 

file parameter on data control qard 4 is not 40 or blank. All 

data tapes should be 9 track tapes (PE) for efficiency. The serial 

number is the CSIaO tape library number. If the data input is 

read from the job card dock then these cards are omitted. For 

data stored on the disc pack these cards may be replaced by 

ATTACH j TAPE40; 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 MOUN'r card. 

8 & 9. STAGE, TAPE42, HI, POST. LABEL TAPE42 E L = , " 
label. Both these cards are required if plotter .)utput is wanted; 

they specify that the plotter instruction file named TAPE42 

written by the program is copied to a seven-track magnet i.c tape 

with the given label on completion of the job. Card 8 is invar­

iant. The label on card 9 should Emable 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 $ signs (e.g. L =: f} MAP NO. 1/54$). 

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 

are required on. tape. only two 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 the 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 card~ 12 and 13 are used. The 

number of iter.ations 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 exa~)lc a large grid value listing, this 

card may be changed to CaNTOR, PL = 10000. where the print limit 

is 10000 lines. If the file names are to be changed from those 

defined in the program the CaNTOR 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 TAPEoO T~)Ebl TAPE30 TAPE40 TAPE42 , , , , , J ; , 

TAPE47, TAPE4H. If the data input file has the !"",ame A and the 

plotter file is to be written on B this card will become CON TOR , 

, , , , ,; A, B. The remaining files are unchanged as indicated by 

the appropriate number of contiguous commas. 

15 to 21. These car~s 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' 

follow~ tl'l.e ~QQ Gqnt~o)., 8eG~~.Ql1t ~~ b.lu~, 

The data control section parameters are as follows 

(see 2.4 for key): 

, ,-j .,' 
I 
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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 Merc~tor 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 2! 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 wil:L 

be drawn at the graticule limits. A standard mnp name or number 

must mEtt.!h exactly a name or number in the reference table of 

standard names and numbers. The name or number may be punched 

anywhere in the 30 column field as it is automatically left 

justified. The program distinguishes between the corner mark 

parameters and the name or number by the numeric and alphabetic 

character of the respective variables. 

2. The map name, area, and number parameters correspond 

to the standard mapsheet name, Sfnt0 (s), and international refer­

ence number (eg J55-1). Th0se variables are automatically centrp.d 

in their respective fields of 30, 20 and 10 columns. The rna 

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 (lBOEj. Longitudes between -180 

degrees (180W) and -100 degrees (100W) may be mappeci 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 

degr~es and 36 degrees south latitUde. Several other spheroids 

are available; the most commonly used is the Clark 1858 Spheroid 
• 

with radius of 6378293 m, flattening of 294.26, zone origin of 
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111 degre63 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. The data plot card usually has no parameters. The 

input data file number is normally redefined only when data is 

read from the input card deck in which case it is The only 

other f:lle numbers currentJy allowed are 1 and 40, the latter 

is the defaul t. The r(~maininl~ parn.mer.tJrs should not be specified 

when reading data bank tapes as (bub) e un it conversions may 

result. 

5. The DATUH card is required only if the values.to be 

plotted on the map nre of di ffercnt unit~l and to a different datum 

from the standard. The standard uni ts ~\nd datum are milligals 

for gravity values to the 1965 Isot:81 Datlrn and metres for ele­

vations to the Australian Height Datum. The gravity units and 
.) 

datum will be changed to micrometres/scc~ and the 1976 Isogal 

Datum in a later edi tion of the prol;ram. 

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 2! 

million. The border should be at ·least 10 gtid 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 Bougu~r 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 code, symbol and. labelling 

information for up to S6ven surveys. Several SURVEY cards may 

be used and any field on any of the cards may ~e omitted. A 

maximum of 100 surveys may be specified. Surveys which are not 
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defined on SURVEY cards wili be assigned a default code, symbol 
and labelling parameter provided that the number of surveys given 

a cede 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 assitr.ning 

symbols and codes is as follows (see ~.4 for symbol key): 

Benchmarks - symbols 1 and 8 

Regional helicopter - sym~ols 3, 4 and 6 

Semi-detailed - symbols 2:5: 7 and 8 

Detailed - symbol 99, no code. 

Isogal - symbols 10 and 11, code letters 1 to N 

9. SurvAY area rll~mbers are specified on SEGMENT cards 

if select i ve searchin i; of ::jpcci f i c blocks is requi red, for example 

when only stations from a particular st.:rvey are to be plotted. 

When a small number of survey a.reas are not want(~d 011 a map the 
best way of skipping these is by us.i nt; the SUHVEY card rather 

than several SEGMENT curds (see (i) below). The usual labelling 

frequency for 1 to 250 000, slwets lS 1 for regional helicopter 

coverage, 5 for semi-dot ai 1 ed cove rllgt.~ .dHl 10-100 r or ue t ai led 
surveys. These [requene i/~s CUll be sca led in p r01)o1't ion to the map 

scale. On maps of scales Inq;er thUll .1 to 1 million labelling is 

usually of little use and the default;ymbol number 99 (.) 

should be selected. 

Notes on the sel~ction of survey symbols and labelling. 

(i) Station selection by survey number: If the default symbol 

number on the BOlIDEH 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. ~ 

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

card is zero or omitted the program will assign symbols to ~urveys 

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 0 or 
omitted stations of t~~t survey will not be plotted but their 

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 ZHro or omitted the frequencies on t!~"'l SEGi,IENT curd (9) 

are used. If the frequency on the SURVEY card is positive and 

the frequencies on the SEGMENT card ('(.re omi tted or zero then the 

SURVEY card frequeilcy wJIl be used for all 3 annol-.lotion types 

for stations o.f the specif.l.ed survey. I f the SURVEY card fre­

quency is positive and one or lucre of the ~EGMENT fre(lUencies are 

positive the product of the resllective SEGMEiiT fre<luencies with 

the SURVEY frequency will be used as the respecti'~'e annota.tion 

frequencies for the specified survey. 

10. The GUID card contains inJormation which largely 

determint~s the cost of computing a particular contour map. The 
job time is roughly pro\,ortional to tilt..' in','erse squa.re of the grid 
spacing. The iteration time is proportion~.l to the number of iter-

ations and is not so critical. From preliminary results the 

optimum grid spacing seems to 1 i.e oetWtJen ~ and liS of the average 

station spacing. I f the grid is In.rt;er than the station spacing 

averaginij of several stations will occur'. If the grid spacing 

is too small the can tours will becom(! wavy or square. The number 

of iterations should be at least twice the avera~e number of 

grid spacings between observations. The nwnber of linear iterations 

should be about equal to the nwnber of grid points between ovser­

vations. The number of fast and slow iterations are usually the 

same and between 1 a;}d ~ times the number of grid points between 

observations. The latltude 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, othenvise the grid is assumed to be 

isotopic. 

11. The contour levels are usually chosen so 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 urn/s2 ). The maximum and minimum levels ar~3 llseful 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 wh~te 

cards. The end of section card 13 is blue. 

3.4 Program Maintenance 

The program 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 remov:e the old edition, if present, the following job is 

required: 

.CYJ,PROJECT=DMRXRC. 

AMGRVBC, T20, YL1. 

COMMENT. 

MOUNT, SN=DMR3922, VSN=PMC510. 

REQUEST 1 KONTOR, *PF, SN=DMH392~. 

FTN, B=KONTOR. 

PURGE, CN, CONTOR6, ID=DMRXHA, PW=ASM, SN=DMR392~. 

EXIT, U. 

CATALOG, KONTOR, CONTOR6, ID=DMRXRA, Xl:=ASM. 

EXIT, U. 

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

end of section 

Fortran decks ~s listed in 3.1 

end of information 

The bina:i.'y program is divided into 52 sections on the 

. permanent file CONTOR6 as described in section 3.1. If, for 

example, subroutine LINEATE ~s to be recompiled the follow~nJ 

job would be used: 



.CYJ, PROJECT = DMRXRC. 

AMGRVBC, T20 s YL1. 

COMMENT. 

MOUNT, SN=DMR3922, VSN=PMC5l0. 

REQUEST,KONTOR, *PF, SN=DMR3gZ< 
PURGE, CN, CONTOR6, ID=DMRXltA, P\V=J\SM, SN=DMR3922. 

COPYS, CN, KaNTOR, 44. 

COPYS, CN] C, 1. 

FTN, B=KONTOR, SL. 
COPY, CN, KONTOR. 

CATALOG, KONTOR, CONTOR6, Il}:::Dt{fXHA, 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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APPENP~X A : DIAGNOSTIC MESSAGES 

1. ~~PPLOT 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 ~~PPLOT card cannot be 

recognized. Columns 11 to ~o must be blank or contain ~lliHCArl'OH., 

TRANSVERSE, CONIC, LA~lliERT or PLfu'IE starting .in Column 11. 

Execution is terminated. 

3. Projection name PROJECTION IS NGf YET AVAILAULE 

The projection name specified on the MAPPLOT card is 

not yet available for use although the name is recognized 

by the program. This message will occur only temporarily 

while a new projection is being irrvlemented. Execution is 

terminated. 

4. UNRECOGNIZED MAP NA~lli 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 KE~ WORD AT ;lndex IN RE)ffiRENCE TABLE, 
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5a. CROSS REFERENCE INDEX number IS MISSING 

These messages indicate an error in the standard map 

r'eference tables in subroutine MAPSEEK. The subroutine will 

need correcting and recompiling to remove ~he error. 

6. CONTROL CARD READ FOR MAPNA1lli. FIRST WORD = name 

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

where the map name card wa.s 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 PARA1lliTERS GIVEN DEFAULT VALUES 

One or mor'9 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 

;. map required or the zone width is too small, too large, or 
, ":~' :-

negative. 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 ~.5 cm (1 inch) 

by 1.3 cm (~ inch). The scale or the map limits may be in error. 

The map is terminated. 

13. WARNING - MAP IS TOO \~ IDE FOR DHUM 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 LAHGE FOR BOTH PLO'i'TEHS 

The map dimensions are more than 114.3 cm (45 inches) 

by 147.3 crn (58 inches) which exceed the limits of the flat 

bed plot t(;r. 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 RESTAHT. The map is terminated 

and .1;he.program I?earches fO:r 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 ~he 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 ri'APE - name/SHOULD BE - name 

tape ( .f irs t name 

data control deck 

The name on the input 

not match the name given in the 

printed). Normally the tapename 
control deck unless the identity 

is not specified 

of the data tape 

The program will search for the next map. 

printed) does 

( last name 

in the data 

is .in doubt. 

19. 100 SURVEYS HAVE BEEN USED, A.L'iY OTHERS \vILL BE INDICATED BY 

symbol AND NOT LISTED 

Only 100 sun'ey 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. NO 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 NUMBEH IN BCD INPUT DATA - number 

The datum [or the input binary data is incorrectly 

specified or there is an error in a stution number for BCD input 

data. All station numbers must be numeri.c. The station is not 

used for the map and the job cOl1tinues. 

24. EHROR OCCUHRED IN AlU~A~'iA~lE (AIU~i\FrNlJ). NAME USED - name 

A parity error occurred durilll; the input 01.' the area 
name of a data block on the input uni.t. This error will occur 

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

25. ERROR OCCURRED AFTEH -'fH STATION NU~lliElU~O number 

A parity error occurrec! duriIlG data inI)ut causing the 

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

26. ILLEGAL STATION IN OUTPUT DATA number SKIPPED. 

26a. Number OUTPUT ERRORS DETECTED. PROBABLY DUE TO UNDEFINED 

INPUT DATA TYPE 

26b. ERROR IN FUNCTION IBYTE 

These erro~s should not av~ear ~~ the V~Qgr~~ ~§ ~unn~~g 
normally, and they probably indicate a hardware malfunction. The 
job 'should 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 PAHITY ERROR ON RESTART UNIT number 

This message indicates a hardware malfunction in a 

normal job or a blank tape in a r~start job. The restart data 

input should be assigned t() uni c ,10 and th is uni t should be re­

wound if it is used previously in the job. The program will 

search for the next map. 

34. DATA IS IN CONTOUH FOHMAT, NO MOIU~ I'fEHATIONS A~,LOWED 

All the grid value:-; lyillt~ outside the cutoff a),stance 

from the observat.ions have been Given the default value ani no 

more iterations can be perfol"IIlL'd. 1 r more j terations are re~uired 

after saving the grid values, the iteration process must be 

stopped by spec.ifying the restart uption on the GH1D card. The 

program searches fer the next map. 

35. ABOVE OBSERVATION AT OH BEYOND 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 UINS, .'.DNG value MINS 
NEW VALUE = value, OLD VALUE = value 

The observation at the position indicated, in minutes 

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 O.l. 

of the range of values on the map. The observatiOl.'. 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 \yORD \vAS - name 

The iterati6n 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. iU\NGE I 1.' tTl.' T -
u.l~ Y 1:. .LJ - value 

The large number of COil tour levels required for the map 

indicates un error in the specified contour interval or an error 

in the data causing' a.n excess.ive rant;e. The program terminates 

the map without contouring and S(Hlrches for the next map. 

41. MORE THAN 200 LINES on 7000 CUTS IN THIS ULOCK 

The contour lines 1.11 this contour block are too 

numerous for the size of the arrays. The IJrograrn will write 

out the lines in several operations. Processing will continue. 

42. NEGATIVE AHGUMENT IN I S(~RT 

An error has occurred during calculation of the contour 

line cuts. This message :::.;hould not appear during a normal job but 
processing continues. 

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

An array has l1rQb~bl¥ qye;r;-~lQwed. ~.n ~ub.;r;·Qut;i,ne L~NKUrr 

and caused this error. A program correction is necessary. 
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APPENDIX B. JOB EXA~WLES 

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 mereed data file on TAPE40; this file is 

then read by CaNTOR. The Gards 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 n guide for that 

program. In brief, LOCAUA searches two magnetic.:; tape files 

named TAPEl and TAPE~ for data lying vdthin the area bounded by 

19 and 29 degrees latitude llnd 11~ and l~~ degrees longitude. The 

located block of data is given the area name PILBARA ULOCK DATA. 
The CONTOn data control cards rC'que:-;t a 1 to ~!.5 million sin"lple 

:3 conic map base; the Bouguer anomaly at density ~.67 tonne/m as 

the contour value rLnd :3 pens to b(! llsedi n drawing the contour 

lines. 

Example 2 (Fif~urt: :3). Four station plots aru required. The maps 

are defined by standard names and nre n!-isumed to be at scale 1 

to 250 000 and Transvt~rse Hercator pro.1f;:'ctlon. Every 5th station 

on each map is fully annotated. 



*CY,CPOMQXRC,AMGRVSU 
i AMGRVSU,T40~,YL1,MLt,NL3. 

COMMENT ........ ~ ... * .. * •• ;0 ~ ... * * .. * .oG_~O.!"-R.~oRC_o1i'.:**~'" *:* *..... A .. IAljRP AV.w"f!" EX r 223. 
_.0 ~.rbLfNf. 'SNiiOO"M"Rj" if?2~' VS"~j' s'p: Mf~ i'~ :-
MOUNT,SNaDMR81t9,VSN=C~3~. 

ATTACH,[OCABA,LOCA8A~,lO=O~~~RA,SN=DMR~q?~~ 

ATTACH,CONT0R,CONTOR6,rO.D~RYRA,SN=OMR8t1q. 

STAGE,TAPE1,PE,VSN=36b0. 
STAGE,TAPE~,PE,VSN=S37'. 
5 TA Gt, T 4 pt"Q 2 , HI, POST o. . .. 
LABEL,TAPE~2,W,L=PILRARA. 

ST~GE,TA~Ea8,PE,POST. 

LA8EL,TAPE4a,W,LaPIlGQIC. 
LOCASi\. 
J~ONTOP' • 
EXIT,II. 
R E 'j' LJ IHI r L 0 C A 8 A • 

RETURN,CONTOR. 
ATTACH, rqS, T.:(S'. 
LIBRAPV,.,TRS. 
LOAN,r'l/PlL. 
EXrT,~. 

RETURli,LQCA8A. 
RET U R f\! • CON TOR • 
> EN~ O~ GECTI0~ 

.LnCATf 
*INPUT ~ 

PILB4P~ BLOC~ nATA 
*LIMITS tq 70.~~ )Q ~~*~~ 

PILBAPA ~LOC( DATA 
> ENn OF SECl10N 
'IIIMAPPloOT CO'Hr. 

1 , .~ .~,., '", II . ' I ? 

PJLBA~A ~Lnr.i( 

""AUSTR~LIAN' NATIONAL SP~f"':Clt; 

• BAPLnr 

AI t c;. T ~" ;.; '. "'.i S T .. it L ! A 

~n:q.,;t. ?~".'r:. 

~ • r. l £: :"l - 1 
1 .iI :. ""' ~ f. ;, " • 

? r, :. ~,~ ;> ~H' ,? i 1 <I 0 r t ? ? r,' r.: 
?~r?~~A. ~~. 9~. 

*BORDFR 15.0 2.&1 
*SURVF.V b(~91 I'l hfQr> 
~5URVFV &Q,s E 1 S71~~ 
'IIISURVFY 73~5 a 1Q~h0~9 

".SEGMFNl S 1 
.GRIO u.00 ~ 

.CONiOUR 3S.~e 2~.~~ 

> ENO OF SECTION 
> ENn OF INFO~~ATJO~ 

1 nI 

J , " " 
f .3 
P '.' 

-I 

~ " Q ~ I' , 
c,"! t .,t • t: • 'oj 

'i"'(\~ll 
j .... -., 

' ' , :' il ~_'t 4 

( ~ 1 1 '2 t~ • 
:~ ':;f', A"-\.". ,. "'\ h' 

1- " 7 '~ lJ 1 fl ~ 

~ S11Q L 5 
tl 'i"Q1 A 5 \ 

C,~2~S 

~ 7 t ,. li 

" 
r. 
:~ 

1 -5~rj 1 a tj 
3 9 7 1 "~0 \j 

---------- _._-" ---,.,-~-----",,-....-..---,--------,- --..---_ •• ------~-.. -~ ..... -.---•. --.. -- ---, ,,,., • -.~,---'" -.>"- .• .--, '--''''-~---

1 c· .' 
5 "i 



STATtn'~

"i 5 'S
SECTIO\j
INFORM~Tln"J

STATtrV. >.i,.er
r;;

STATI"""
r;

STATtr-·~ l-'lt T

r;

5

*CY,CPOMR~RC,AMGRVPW

AM~RVPW,T600,ML1,NL1 •
.. Co.~.M.~N"t•.~_~.*it .•..~..~~!'!.*- ... *.~!'I:" ~ .. ~ •••• *: CClH1 R.X R. r. ....... '* •• ** A. Mt' RR AV #I ** EX T 223 a

·MOUNT,SN'OMR3q22,VSN.PMC~1~.

ATTACH,CONTOR,CONTOR&,IO·DMRXRA,SN=O~Rlq2~.

ST~GE,TAP~4~iPE,VSN=68Q8~ :
STAGE.TAPEa2,HJ,~OSr~
LAAEL,TAPE42,W,L=8HP~
CONTOP.
··ExfT~ !.I"•.... "

_ATTACH,TQs,rQS~

LIBRAFH, '*, TRS.
LOAN,r.l/8HP. '
RETU ~ ~I , CON T0~ •

... F,:);(J.l, ~. .'.
RETURN,CON"O~.

~ ENn OF SECTIO~

,*MAP~LOT

DEVONPORT
.BAPLnT
.TITLF
.* ~fE GMF 'I TS
;rrMAPPL,OT
(LAUNr:ES'r8N)
*B~PLnT

.TITLE

.SEGMf.NTS

.-MAppT.OT
5MITHTON
.8APLnr
.. TITLF
• 5EGr-1 F. NTS
.~1AP~L 0T
NAR~,I'.I"tf(PA

.BAPlnr
tTITLF
.SEG"1f.f\ITS
~ Z"\Jn OF
> E"l(1 QF

-_.__• ~ ,_...--_~, ~ ~ .• ,., __,._.,,__ , ~., - .. ~._,_,,~._, _,.~. _ ,_.'.~. • ••_.A.• '_".~__' • _ .'_.~ ••. _ "'-._ __ ••.•__ ,_ __ ••• ~ .'''''"'

STATtn'~

"i 5 'S
SECTIO\j
INFORM~Tln"J

STATtrV. >.i,.er
r;;

STATI"""
r;

STATtr-·~ l-'lt T

r;

5

*CY,CPOMR~RC,AMGRVPW

AM~RVPW,T600,ML1,NL1 •
.. Co.~.M.~N"t•.~_~.*it .•..~..~~!'!.*- ... *.~!'I:" ~ .. ~ •••• *: CClH1 R.X R. r. ....... '* •• ** A. Mt' RR AV #I ** EX T 223 a

·MOUNT,SN'OMR3q22,VSN.PMC~1~.

ATTACH,CONTOR,CONTOR&,IO·DMRXRA,SN=O~Rlq2~.

ST~GE,TAP~4~iPE,VSN=68Q8~ :
STAGE.TAPEa2,HJ,~OSr~
LAAEL,TAPE42,W,L=8HP~
CONTOP.
··ExfT~ !.I"•.... "

_ATTACH,TQs,rQS~

LIBRAFH, '*, TRS.
LOAN,r.l/8HP. '
RETU ~ ~I , CON T0~ •

... F,:);(J.l, ~. .'.
RETURN,CON"O~.

~ ENn OF SECTIO~

,*MAP~LOT

DEVONPORT
.BAPLnT
.TITLF
.* ~fE GMF 'I TS
;rrMAPPL,OT
(LAUNr:ES'r8N)
*B~PLnT

.TITLE

.SEGMf.NTS

.-MAppT.OT
5MITHTON
.8APLnr
.. TITLF
• 5EGr-1 F. NTS
.~1AP~L 0T
NAR~,I'.I"tf(PA

.BAPlnr
tTITLF
.SEG"1f.f\ITS
~ Z"\Jn OF
> E"l(1 QF

-_.__• ~ ,_...--_~, ~ ~ .• ,., __,._.,,__ , ~., - .. ~._,_,,~._, _,.~. _ ,_.'.~. • ••_.A.• '_".~__' • _ .'_.~ ••. _ "'-._ __ ••.•__ ,_ __ ••• ~ .'''''"'



(

C

C

OVERLAY(LUNTOR,O,O)
PROGRAM CONTOR7(INPUT,OUTPUT,TAPE60=INPUT,TAPE1,TAPE?,TAPE30,

1 TAPE40,TAPE4Z,TAPE46,TAPE47,TAPE48,TAPE,,9,TAPE50)
• THIS PROGRAM CONTROLS THE PLOTTING ~ND CONTOURING OF RANDOM DATA.' •• C
• DATA CONTROL DECK CONSISTS OF THE FOLLOWING TEN CONTROL CARDS .• t •• C
• 1. MAPPLor, Z. MAP NAME ,3 °ROJE CT ION, 4. BAPLOT ,FAPLOT, HTPLOT OR XYPLOT. • •
• 5.TITLE, 6.BO~LER, 7.SURVEY, 8.SEGMENT(S), 9.GRID, 10. CONTOUR .•• , • C

, • • Aii EOS CARD WlL L TERM INATE PROCESS! NG IF READ AFTER CONTOUR OR If " C
• WILL TERMINATE THE MAP ELSEWHER~ (EXCEPT AFTER A SEGMENT CARD).' •• , C

F!LES USED - INPUT IS CARD RE~DER, OUTPUT IS LINE PRINTER.
TAPE1,2 ARE OPTIONAL DATA INPUT, TAPE40 IS STANDARD DATA INPUT.
TAPE42 IS PLOTTER OUTPUT,TAPE50 IS CUMULATIVE GRID SAVE OUTPUT.
TAPE30 IS X Y 2 VALUE AND CONTOUR GRID WINDOW STORE.

· TAPE46,49 ARE TEMPORARY STORES, TAPE47,48 STORE THE GRID VA~UES.
- THIS EDITION IS DATED 261 91 i7. THIS VF~S:ON DATED 01/08/78.
COMMON/CONTROL/NAIM(8),INMAIN,NEDATE.NECiT,NEVERS,LOTY
COMMON/DATAB/NOST,BORDER,NDB,NUBSA(3),XY~(3000)

COMMON/MAINB/LAREA,SCAX,SCAY,OLAT,OION,Ll.L2,Ml,M2,AVERAG,~ANGE
COHMON/MAPPLOT/XSPACE,YSPACE,KSI2E,SCALE, ISM
COMMON/TT I NAME ,T I ME" CLOK, IPR~T, JPRNT, TUN, LOT, LOTX, NRE (9)
COMMON/UNITB/LD,LI,LO,LO,LR,LS.LT,LUN,NOPB,IBUF(1000)
COMMON/XYCOORD/TLT, BL T,WL,I, ELN, SR, CR ,ALT ALN,XX, YY, XL .XR, YT YB, SOO
DATA (LOTX=0),(LOTY=0),(NIDIT=7),(NEDATE=10H1978/08/01) ,(N~~CRS=6)
DATA (NRE=9(1H )) , (LUN=O) , (NOPB=O)
LD=~O $ LJ=46 $ LR=47 $ LS=48 $ LT=49 $ INMAIN=O $ NRE=8Hr~7/5
· SET INPUT FRROR (HECK AND DUMP OUTPUT FILE TO PRINTER.
CALL ERRSET (IERR,ZOO)
LOP=6LOUTPUT $ CALL RETURN (LOP) $ REWIND LOO

10 LOTX=LOTX'1
TUN = TIMEF(CLOk~

· CALL MAPDATA TO DRA~ MAP AND LOCATE AND POST OBSERVATIONS.
[tU OVERLAY (6HCONTO'·., 1,0)
IF(NAME.EO.7HCONTOUR)GO TO ZO $ IF(NAME.EO.5HNOMAP)GO TO 10
IF (LOTX.GT.l000) GO TO 30
· CALL GRID TO GRID THE DATA AND SMOOTH THE GRID SURFh~E BY :TERATION.
CALL OVERLAY (6HCONTOR,Z,O)
IF (LOTX.GT.l000) GO TO 30

C . CALL CONTOUR TO DRAW THE CONTOUR LINES FROM THE GRIDDED DATA.
26 CALL OVERLAY (6HCONTOR,3,O)

IF (LOTX.LT.l000) GO TO 10
C . ERROR DETECTED. ABANDO~ THIS MAP AND START NEXT MAP .

.30 Lor' -LOTX-1 000 $ GO TO 10
EflD
SUBROUTINE BEGINIT

C • • , THIS ROUTINE PRINTS THE TIME OF ENTRY AND EXIT FROM ROUTINE NAME,' •• (
COMMON/CONTROL/NAIM(8),INMAIN,NEDATE,~EDIT,NEVERS,LOTY
COMMON/TT/NAME,TIM~S,CLOK, IPRNT,JPRNT,TUN,LOT,lJTX,NRE(9)
TODAY = DATE(O.)
DECOOE(10, 10,TODAY)Q,M,Y

10 FORI''1T<3( lX,RZl,1X;
· c·" EO FROM BEGINNING OF ROUTINE NAME.

.. : jMENCED $ PRINT 20,D,M, Y
zp .d. ·(lH1/1HO,61X.ZH' ,RZ,2(1H/h2),ZH '11HOl
7 i: Tlr1!: (CLOK)

: 'i.'- = TIMEF (CLOK) .. TUN
:r(LJTX.NE.LOTY)PRINT 40,NEDIT,NEVERS,NEDATE,LDTX $ LO,Y=LOTX

40 FORMAT(1HO,11X'PROGRAM - CON TOR *IZ' . VERSION '13' DAT~L - 'Al0,
i '. THIS IS MAP NuMBER '13. OF THIS JOB.')
PRINf 50,NAME,NAB, TYM ,TIM~S

50 FORMAT(1HO,11~,q9,'COM.,A~ 16X,Al0,Z4X,'JGB lIME IS
I -3PF10.3,' SECOND.

C •
C • ,
C
C
C
C
C
C
(

C
C
C

CO 1

(

C

C

OVERLAY(LUNTOR,O,O)
PROGRAM CONTOR7(INPUT,OUTPUT,TAPE60=INPUT,TAPE1,TAPE?,TAPE30,

1 TAPE40,TAPE4Z,TAPE46,TAPE47,TAPE48,TAPE,,9,TAPE50)
• THIS PROGRAM CONTROLS THE PLOTTING ~ND CONTOURING OF RANDOM DATA.' •• C
• DATA CONTROL DECK CONSISTS OF THE FOLLOWING TEN CONTROL CARDS .• t •• C
• 1. MAPPLor, Z. MAP NAME ,3 °ROJE CT ION, 4. BAPLOT ,FAPLOT, HTPLOT OR XYPLOT. • •
• 5.TITLE, 6.BO~LER, 7.SURVEY, 8.SEGMENT(S), 9.GRID, 10. CONTOUR .•• , • C

, • • Aii EOS CARD WlL L TERM INATE PROCESS! NG IF READ AFTER CONTOUR OR If " C
• WILL TERMINATE THE MAP ELSEWHER~ (EXCEPT AFTER A SEGMENT CARD).' •• , C

F!LES USED - INPUT IS CARD RE~DER, OUTPUT IS LINE PRINTER.
TAPE1,2 ARE OPTIONAL DATA INPUT, TAPE40 IS STANDARD DATA INPUT.
TAPE42 IS PLOTTER OUTPUT,TAPE50 IS CUMULATIVE GRID SAVE OUTPUT.
TAPE30 IS X Y 2 VALUE AND CONTOUR GRID WINDOW STORE.

· TAPE46,49 ARE TEMPORARY STORES, TAPE47,48 STORE THE GRID VA~UES.
- THIS EDITION IS DATED 261 91 i7. THIS VF~S:ON DATED 01/08/78.
COMMON/CONTROL/NAIM(8),INMAIN,NEDATE.NECiT,NEVERS,LOTY
COMMON/DATAB/NOST,BORDER,NDB,NUBSA(3),XY~(3000)

COMMON/MAINB/LAREA,SCAX,SCAY,OLAT,OION,Ll.L2,Ml,M2,AVERAG,~ANGE
COHMON/MAPPLOT/XSPACE,YSPACE,KSI2E,SCALE, ISM
COMMON/TT I NAME ,T I ME" CLOK, IPR~T, JPRNT, TUN, LOT, LOTX, NRE (9)
COMMON/UNITB/LD,LI,LO,LO,LR,LS.LT,LUN,NOPB,IBUF(1000)
COMMON/XYCOORD/TLT, BL T,WL,I, ELN, SR, CR ,ALT ALN,XX, YY, XL .XR, YT YB, SOO
DATA (LOTX=0),(LOTY=0),(NIDIT=7),(NEDATE=10H1978/08/01) ,(N~~CRS=6)
DATA (NRE=9(1H )) , (LUN=O) , (NOPB=O)
LD=~O $ LJ=46 $ LR=47 $ LS=48 $ LT=49 $ INMAIN=O $ NRE=8Hr~7/5
· SET INPUT FRROR (HECK AND DUMP OUTPUT FILE TO PRINTER.
CALL ERRSET (IERR,ZOO)
LOP=6LOUTPUT $ CALL RETURN (LOP) $ REWIND LOO

10 LOTX=LOTX'1
TUN = TIMEF(CLOk~

· CALL MAPDATA TO DRA~ MAP AND LOCATE AND POST OBSERVATIONS.
[tU OVERLAY (6HCONTO'·., 1,0)
IF(NAME.EO.7HCONTOUR)GO TO ZO $ IF(NAME.EO.5HNOMAP)GO TO 10
IF (LOTX.GT.l000) GO TO 30
· CALL GRID TO GRID THE DATA AND SMOOTH THE GRID SURFh~E BY :TERATION.
CALL OVERLAY (6HCONTOR,Z,O)
IF (LOTX.GT.l000) GO TO 30

C . CALL CONTOUR TO DRAW THE CONTOUR LINES FROM THE GRIDDED DATA.
26 CALL OVERLAY (6HCONTOR,3,O)

IF (LOTX.LT.l000) GO TO 10
C . ERROR DETECTED. ABANDO~ THIS MAP AND START NEXT MAP .

.30 Lor' -LOTX-1 000 $ GO TO 10
EflD
SUBROUTINE BEGINIT

C • • , THIS ROUTINE PRINTS THE TIME OF ENTRY AND EXIT FROM ROUTINE NAME,' •• (
COMMON/CONTROL/NAIM(8),INMAIN,NEDATE,~EDIT,NEVERS,LOTY
COMMON/TT/NAME,TIM~S,CLOK, IPRNT,JPRNT,TUN,LOT,lJTX,NRE(9)
TODAY = DATE(O.)
DECOOE(10, 10,TODAY)Q,M,Y

10 FORI''1T<3( lX,RZl,1X;
· c·" EO FROM BEGINNING OF ROUTINE NAME.

.. : jMENCED $ PRINT 20,D,M, Y
zp .d. ·(lH1/1HO,61X.ZH' ,RZ,2(1H/h2),ZH '11HOl
7 i: Tlr1!: (CLOK)

: 'i.'- = TIMEF (CLOK) .. TUN
:r(LJTX.NE.LOTY)PRINT 40,NEDIT,NEVERS,NEDATE,LDTX $ LO,Y=LOTX

40 FORMAT(1HO,11X'PROGRAM - CON TOR *IZ' . VERSION '13' DAT~L - 'Al0,
i '. THIS IS MAP NuMBER '13. OF THIS JOB.')
PRINf 50,NAME,NAB, TYM ,TIM~S

50 FORMAT(1HO,11~,q9,'COM.,A~ 16X,Al0,Z4X,'JGB lIME IS
I -3PF10.3,' SECOND.

C •
C • ,
C
C
C
C
C
C
(

C
C
C

CO 1



C

RETURN
· CALLED FROM FIN ISH OF ROUTI NE NAME.
ENTnY FIN IT
NAB=6HflLC:TED
G'J TO 30
END
SUBROUTINE JRICHEK (N)

C ••• THIS ROUTINE DRAWC; 'lRIGIN REGISTR:\T10N MAR~ 3 FOR EACH PLOT BLOCK.' • , C
COMMON/CONTROL/NAIM\8),~NMAIN,NEDATE.N~DIT,NtvERS,LOTY
COMMON/MAPPL01,XSPACE,YSPACE.KSIZE,SCALE,ISM
COMMON/TT/NAME.TIMES,CIOK.IPRNT,JPRNT,TU~,LOT.LOTX.NRE(9)
COMMON/UNITB/LD,Ll,LO,LO,LR,LS,LT.LUN,NOPB.IBUF(1000)
COMMDN/XYCOO~D/TLT.BLT.WLN.ELN,SR.CR.ALT.ALN.XX,YY,XL.XR,YT.YB.SOO
DIMENSION IP(3)
SIZE=KSIZE
CALL FACTOR (1.0)
IF(N.GE.3lGO TO 10

C . . . DRAW THE + AND RELEVANT LETTER.
CAL! PLOT (XR-l.4'SIZE.-2.7'SIZE,3)
CALL °LOT (XR-l.2'SIZE,-2.7'SIZE.2)
CALL ?cQT (XR-l.3'SIZE.-Z.6'SIZE.3)
CA~L PLOT (XR-l.3'SIZE,-Z.8.jIZE,Z)
NX = N-2'(N/2) $ NY=N/3
XO=XR-(1.Z6 +NX'O.1)·S!ZE $ YO=-(2.68S+NY'0.1~'SIZE
~1=SHIFT<N.S4)

CALL SYMBOL (XO.YO,O.07'SIZE M.O,l)
RETURN
· ENCLOSE THE + AND LETTFRS, ANt'vTATE THE TIMF AND CL('SE THE PLJT f-ILE.

10 IF(NAME.tO.SHNOH.~P)GOi:' '70 $ IF(LUN.:'J.OlGO TO SO
CALL PLOT (XR-l.4'SlZ" (.6'SIZE,3;
CALL PLOT (XR-l.2·SIZF :.6'SIZE,2)
CALL PLOT (XR-l.2·SIZt.-Z 8'S:2[.Z)
CALL PLOT (XR-l.4'SlZE,-Z.8'SIZE,~)
CALL PLOT (XR-1./ '3IZE.-2.6'SI7.E.2~
ENC~DE (10.15. IP) NEliT,NE~ERS

15 FORMAT (IZ.1H .• I3)
CALL SYMBUL (VR-1.4·SIZE.-0.S-Z.7'SIZE,O.0. ,IP,O.6'
ENCODE (20.Z0.IP) TIMES

20 FORMAT('JOB ~IME =',-3PF6.2.' SEC.)
CALL SYMBOL (XR-SIZE.-0.S-Z.7'SIZE,O.07,IP,O.20:
IF(LOTX.EO.lOTY)PRINT 2S.NRE

2S FORMAT (lHO,' PROGRAM VERSIONS USED - ',9A8)
IF(N.LT.6)~0 TO 40
IF(LOT.EO 3HEOF)GO TO SO
LOTX=LOTY·l000 $ IF(NAME.EO.6HNEWMAP)GC' TO 40 $ PRINT 30

30 FORMAT(Z1X.IH·/Z3X.3H"'/10X.18(lH')/10X,20(lH').' MAP TERMINATED'
1 /'0X.18(lH')/23X,3H"./Z3X.1H')

· ANOTH~R MAP IS REOUIRED.
40 IF(LOT EO.3HEND)GO TO 50 $ RETURN
... NO MJRE MAPS REOUIRED. CLOSE THE PLOT FILE.

SO IF(LW,.EO.OlS·,-fJP '5 CALL PLOT (0.0.999) $ NOPB=998
ENTRY TAGBLOK

100 NOPB·NOPB-l
..JR ITE (LT, 110) NDPB $ Ire NO,· 3. LT. 999) RETURN

110 FORMAT (. MARK ',I3,lX.ZO(lH-»
ENDFILE LT $ REWIND LT $ P~,NT 120

lZ0 FORMAT (lHl/SX .• SUMMARY OF PLOT BLOCKS ON'//6X.'TAPE NUMdER ./lX)
130 READ (LT,140) IP $ IF(EOF(LT»170,1S0
140 FORMAT (3Al0)
lS0 PRINT 140.lr $ GO TO 130
170 IF(LOT.EO.)f:ND.OR.LOT.EO.3YEOF)STOP

END
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C

RETURN
· CALLED FROM FIN ISH OF ROUTI NE NAME.
ENTnY FIN IT
NAB=6HflLC:TED
G'J TO 30
END
SUBROUTINE JRICHEK (N)

C ••• THIS ROUTINE DRAWC; 'lRIGIN REGISTR:\T10N MAR~ 3 FOR EACH PLOT BLOCK.' • , C
COMMON/CONTROL/NAIM\8),~NMAIN,NEDATE.N~DIT,NtvERS,LOTY
COMMON/MAPPL01,XSPACE,YSPACE.KSIZE,SCALE,ISM
COMMON/TT/NAME.TIMES,CIOK.IPRNT,JPRNT,TU~,LOT.LOTX.NRE(9)
COMMON/UNITB/LD,Ll,LO,LO,LR,LS,LT.LUN,NOPB.IBUF(1000)
COMMDN/XYCOO~D/TLT.BLT.WLN.ELN,SR.CR.ALT.ALN.XX,YY,XL.XR,YT.YB.SOO
DIMENSION IP(3)
SIZE=KSIZE
CALL FACTOR (1.0)
IF(N.GE.3lGO TO 10

C . . . DRAW THE + AND RELEVANT LETTER.
CAL! PLOT (XR-l.4'SIZE.-2.7'SIZE,3)
CALL °LOT (XR-l.2'SIZE,-2.7'SIZE.2)
CALL ?cQT (XR-l.3'SIZE.-Z.6'SIZE.3)
CA~L PLOT (XR-l.3'SIZE,-Z.8.jIZE,Z)
NX = N-2'(N/2) $ NY=N/3
XO=XR-(1.Z6 +NX'O.1)·S!ZE $ YO=-(2.68S+NY'0.1~'SIZE
~1=SHIFT<N.S4)

CALL SYMBOL (XO.YO,O.07'SIZE M.O,l)
RETURN
· ENCLOSE THE + AND LETTFRS, ANt'vTATE THE TIMF AND CL('SE THE PLJT f-ILE.

10 IF(NAME.tO.SHNOH.~P)GOi:' '70 $ IF(LUN.:'J.OlGO TO SO
CALL PLOT (XR-l.4'SlZ" (.6'SIZE,3;
CALL PLOT (XR-l.2·SIZF :.6'SIZE,2)
CALL PLOT (XR-l.2·SIZt.-Z 8'S:2[.Z)
CALL PLOT (XR-l.4'SlZE,-Z.8'SIZE,~)
CALL PLOT (XR-1./ '3IZE.-2.6'SI7.E.2~
ENC~DE (10.15. IP) NEliT,NE~ERS

15 FORMAT (IZ.1H .• I3)
CALL SYMBUL (VR-1.4·SIZE.-0.S-Z.7'SIZE,O.0. ,IP,O.6'
ENCODE (20.Z0.IP) TIMES

20 FORMAT('JOB ~IME =',-3PF6.2.' SEC.)
CALL SYMBOL (XR-SIZE.-0.S-Z.7'SIZE,O.07,IP,O.20:
IF(LOTX.EO.lOTY)PRINT 2S.NRE

2S FORMAT (lHO,' PROGRAM VERSIONS USED - ',9A8)
IF(N.LT.6)~0 TO 40
IF(LOT.EO 3HEOF)GO TO SO
LOTX=LOTY·l000 $ IF(NAME.EO.6HNEWMAP)GC' TO 40 $ PRINT 30

30 FORMAT(Z1X.IH·/Z3X.3H"'/10X.18(lH')/10X,20(lH').' MAP TERMINATED'
1 /'0X.18(lH')/23X,3H"./Z3X.1H')

· ANOTH~R MAP IS REOUIRED.
40 IF(LOT EO.3HEND)GO TO 50 $ RETURN
... NO MJRE MAPS REOUIRED. CLOSE THE PLOT FILE.

SO IF(LW,.EO.OlS·,-fJP '5 CALL PLOT (0.0.999) $ NOPB=998
ENTRY TAGBLOK

100 NOPB·NOPB-l
..JR ITE (LT, 110) NDPB $ Ire NO,· 3. LT. 999) RETURN

110 FORMAT (. MARK ',I3,lX.ZO(lH-»
ENDFILE LT $ REWIND LT $ P~,NT 120

lZ0 FORMAT (lHl/SX .• SUMMARY OF PLOT BLOCKS ON'//6X.'TAPE NUMdER ./lX)
130 READ (LT,140) IP $ IF(EOF(LT»170,1S0
140 FORMAT (3Al0)
lS0 PRINT 140.lr $ GO TO 130
170 IF(LOT.EO.)f:ND.OR.LOT.EO.3YEOF)STOP

END
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SUBRGUTINE PARAM (DX,DY.BOR.NIP,NALJ
C·, • THIS ROUTINE ANNOTATES THE MAP WITH THE CONTOURING PARAMETeRS USED.' • C

COHMON/MAPPLOT/XSPACE,YSPACE,kSIZE.SCALE,ISM
COMMON/XYCOORD/TLT,BLT.HLN.ELN.SR,CR,ALT.ALN,XX.YY.XL.XR.YT.YB.SOO
DIMENSION MUF(Z),C(Z)
SIZE=kSlZE 1 YS=0.07'SIZE
IF(DX.EQ.O.O)GO TO 4

C. . LATITUDE GRID IN MINUTES.
Xl=XR-l.0·SIZE $ Yl=0.1-Z.7'SIZE $ MUF=4HLAT
ENCOD~ (ZO,l.MUFJ MUF(l).DY
FORMATCA4,' GRID =.,F5.Z.' MIN'J
CALL SYMBDL (Xl,Yl,YS/Z.MUF,O,ZO) $ Yl=Yl-yS

C . LONGITUDE GRID IN MINUTES.
MUF=4HLONG $ ENCODE (ZO.l.MUF) MUF·l).DX
CALL SYMBOL (X , . v1 .YS/Z.MUF.0.ZO) $ Yl=Yl-YS

C . FAST 1 TriAL NUMbt~ OF ITERATIONS.
ENCODE (Zr,Z.MUF)NIP.NAL

Z FORMATc·rfERATIONS = '.13.'1'.13)
CALL SYMBOL (Xl,Yl,YS/Z,MUF,O.ZO) $ Y'=YI-YS

C ... WIDTH OF AREA OF BORDER DATA IN MINUTES.
ENCODE (ZO,3.MUF)BOR

,FORMAT('BORDER = 'F5.2' MIN')
L"~I SYMBOL (Xl,Yl,YS/Z,MUF.0,ZO)
RETUk:.'

C ... CONT~~ LEVELS USED FOR ~.n.
4 IF(NAL.G'.lJGO TO 5

Xl=XR-l.6·SIZE $ Yl=-Z.i7. c ,ZE $ XZ=XR-O.Z'SIZE
MUF(1)=10~; cornouR $ MUF(Z)=10HLEVELS AT
CALL SYMBOL (Xl.Yl,YS,MUF.O.ZO)

5 CALL NEHPEN(~iP) $ C(l)=DY $ C(Z)=BOR
DO 7 l=l,Z $ IF(C(I).EO.O.O)GO TO 7
ENCODE (7,6,MUr) C(I)

6 FORMAT (F7.Z)
CALL SYMBOL (XZ.Yl.YS,MUF,~,/)
Yl=Yl-Z.0·YS

7 CONTINUE
RETURN
END
FUNCTION ISORT (N)

C . CALCULATE THE IN'EGER SQUApr ROOT 0: AN INTEGER BY ITERATION.
IF(N.GE.O)GO TO 20

PRINT l0,N $ ISORT=O $ RETURN
10 FORMAT (4HO·.· .• NEGATIVE ARGUMENT IN ISORT = '.16)
ZO IF(N.GE.Z)GO TO 30 $ ISORT=N $ RETURN
30 M=N/Z

DO 40 k=1.l0000
MM=«M+N/M)+1)/2 $ IF(MM.EO.M)GO TO 50 $ M=MM

40 CONTINUE
50 ISORT=MM

END
SUBROUTINE PROJECT (JECTOR)

C ••• THIS ROUTINE CONTROLS THE CALLING OF XYCOORDS FOR VARIOUS PROJECTIONS.
COMMON/CONTROL/NAIM(8).INMAIN,NEDATE.NEDIT,NEVERS.LOTY
COMMON/TT 1NAI'E, TIMES. CLOk. IPRNT. JPRNT •TUN. LOT, LOTX. NRE (9)
J=9
IF(JECTOR.rO.l0H )GO TO 10
IF(JECTOR.EO.l0HTRANSVERSE)GO TO 10
IF(JECTOR.EO.l0HCONIC )GO TO 20
iF(JECTOR.EP. 10HPlANE )GO TO 30
IF(JECTOR.=O.10HLAMBERT )GO TO 40
IF (JE CTOR. FQ. l0HMERCATOR )GO TO 50
PRINT 5

EOl

SUBRGUTINE PARAM (DX,DY.BOR.NIP,NALJ
C·, • THIS ROUTINE ANNOTATES THE MAP WITH THE CONTOURING PARAMETeRS USED.' • C

COHMON/MAPPLOT/XSPACE,YSPACE,kSIZE.SCALE,ISM
COMMON/XYCOORD/TLT,BLT.HLN.ELN.SR,CR,ALT.ALN,XX.YY.XL.XR.YT.YB.SOO
DIMENSION MUF(Z),C(Z)
SIZE=kSlZE 1 YS=0.07'SIZE
IF(DX.EQ.O.O)GO TO 4

C. . LATITUDE GRID IN MINUTES.
Xl=XR-l.0·SIZE $ Yl=0.1-Z.7'SIZE $ MUF=4HLAT
ENCOD~ (ZO,l.MUFJ MUF(l).DY
FORMATCA4,' GRID =.,F5.Z.' MIN'J
CALL SYMBDL (Xl,Yl,YS/Z.MUF,O,ZO) $ Yl=Yl-yS

C . LONGITUDE GRID IN MINUTES.
MUF=4HLONG $ ENCODE (ZO.l.MUF) MUF·l).DX
CALL SYMBOL (X , . v1 .YS/Z.MUF.0.ZO) $ Yl=Yl-YS

C . FAST 1 TriAL NUMbt~ OF ITERATIONS.
ENCODE (Zr,Z.MUF)NIP.NAL

Z FORMATc·rfERATIONS = '.13.'1'.13)
CALL SYMBOL (Xl,Yl,YS/Z,MUF,O.ZO) $ Y'=YI-YS

C ... WIDTH OF AREA OF BORDER DATA IN MINUTES.
ENCODE (ZO,3.MUF)BOR

,FORMAT('BORDER = 'F5.2' MIN')
L"~I SYMBOL (Xl,Yl,YS/Z,MUF.0,ZO)
RETUk:.'

C ... CONT~~ LEVELS USED FOR ~.n.
4 IF(NAL.G'.lJGO TO 5

Xl=XR-l.6·SIZE $ Yl=-Z.i7. c ,ZE $ XZ=XR-O.Z'SIZE
MUF(1)=10~; cornouR $ MUF(Z)=10HLEVELS AT
CALL SYMBOL (Xl.Yl,YS,MUF.O.ZO)

5 CALL NEHPEN(~iP) $ C(l)=DY $ C(Z)=BOR
DO 7 l=l,Z $ IF(C(I).EO.O.O)GO TO 7
ENCODE (7,6,MUr) C(I)

6 FORMAT (F7.Z)
CALL SYMBOL (XZ.Yl.YS,MUF,~,/)
Yl=Yl-Z.0·YS

7 CONTINUE
RETURN
END
FUNCTION ISORT (N)

C . CALCULATE THE IN'EGER SQUApr ROOT 0: AN INTEGER BY ITERATION.
IF(N.GE.O)GO TO 20

PRINT l0,N $ ISORT=O $ RETURN
10 FORMAT (4HO·.· .• NEGATIVE ARGUMENT IN ISORT = '.16)
ZO IF(N.GE.Z)GO TO 30 $ ISORT=N $ RETURN
30 M=N/Z

DO 40 k=1.l0000
MM=«M+N/M)+1)/2 $ IF(MM.EO.M)GO TO 50 $ M=MM

40 CONTINUE
50 ISORT=MM

END
SUBROUTINE PROJECT (JECTOR)

C ••• THIS ROUTINE CONTROLS THE CALLING OF XYCOORDS FOR VARIOUS PROJECTIONS.
COMMON/CONTROL/NAIM(8).INMAIN,NEDATE.NEDIT,NEVERS.LOTY
COMMON/TT 1NAI'E, TIMES. CLOk. IPRNT. JPRNT •TUN. LOT, LOTX. NRE (9)
J=9
IF(JECTOR.rO.l0H )GO TO 10
IF(JECTOR.EO.l0HTRANSVERSE)GO TO 10
IF(JECTOR.EO.l0HCONIC )GO TO 20
iF(JECTOR.EP. 10HPlANE )GO TO 30
IF(JECTOR.=O.10HLAMBERT )GO TO 40
IF (JE CTOR. FQ. l0HMERCATOR )GO TO 50
PRINT 5

EOl



5 FORMAT (4HO ••••• UNKNOWN PROJECTION .)
STOP

10 JECTOR=J=1 $ RETURN
20 JECTOR=J=2 $ RETURN
30 JECTOR=J=3 $ RETURN
40 Jf.CTOR=J=4 $ REiURN
50 JECTOR=J=5 $ RETURN
80 PRINT 90.JECTOR $ STOP
90 FORMAT (4HO'" .1X.A10,. PROJECI1JN 13 NOT YET AVAILABU: .)

C . ESTABLISH PROJECTION PARAMETERS.
ENTRY XYCOORD
IF(J.GE.9) GO TO 190
IF(INMAIN.NE.0)GO TO 105
READ 100.NAIM $ IF(EOF(60»400.105

100 FORMAT (8A10)
105 INMAIN=O $ K=NAIM.AND.MASK(6) $ IF(K.EO.1L')INMAIN=1

GO TO (110.120.130,140.150, 80, 80. 8C)J
110 CALL XYTRANS $ RETURN
120 CALL XYCONIC $ RETURN
130 CALL XY~LANE $ RETURN
140 CALL XYLMBRT $ RETURN
150 CALL XYMRCTR $ RETURN
190 RETURN

C . CONVERT COORDINATES TO PLOTTER UNlio .
ENTRY caORDS
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 COOROXY $ RETURN
240 CALL COORDLC $ RETURN
~50 CALL COORDMC $ RETURN
290 RETURN

C ... ANNOTATE MAP WITH !>ROJECTION DESCRIPTION.
ENTRY XYDATA
IF(J.GE.9) GO TO 390
GO TO (310.320,330,340,350. 80. 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
SUBROUTINE XYMh~TR

C T,IIS VERSION OF XYCOORDS COi1PUTES EASTINGS ANO NORTHINGS ON
C THE STANDARD MERCATOR PROJECTION

COMMDN/CONTROL/NAIM(8).INMAIN.NEDATE.NEDIT,NEVERS,LOTY
COMMDN/MAPPLOT/XSPACE.YSPACE,KSIZE.SCALE, ISM
COMMDN/XYCOORD/TLT,BLT,WLN.ELN,SR.CR,ALT .ALN,XX,YY,XL,XR,YT,YB,SOO
DIMENSION SFEROID(3),MAPTYPE(3),MAP20NE(3)
INTEGER SFEROID

C . ESTABLISH PROJE~TlOr; PARAMETERS.
IF ( INMA IN. NE .0) GO TO 11
DECODE (80.10.NAIM) SFEROID.A.CLATD,CLATM,SCALE.XSPACE.YSPACE

10 FORMAT (3A10.F1Q.0.10X,F3.0.F2.0,5X,F10.0.2F5.0)
F=O.O

11 iF(A.LE.0.OlF=A=6378160.0
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5 FORMAT (4HO ••••• UNKNOWN PROJECTION .)
STOP

10 JECTOR=J=1 $ RETURN
20 JECTOR=J=2 $ RETURN
30 JECTOR=J=3 $ RETURN
40 Jf.CTOR=J=4 $ REiURN
50 JECTOR=J=5 $ RETURN
80 PRINT 90.JECTOR $ STOP
90 FORMAT (4HO'" .1X.A10,. PROJECI1JN 13 NOT YET AVAILABU: .)

C . ESTABLISH PROJECTION PARAMETERS.
ENTRY XYCOORD
IF(J.GE.9) GO TO 190
IF(INMAIN.NE.0)GO TO 105
READ 100.NAIM $ IF(EOF(60»400.105

100 FORMAT (8A10)
105 INMAIN=O $ K=NAIM.AND.MASK(6) $ IF(K.EO.1L')INMAIN=1

GO TO (110.120.130,140.150, 80, 80. 8C)J
110 CALL XYTRANS $ RETURN
120 CALL XYCONIC $ RETURN
130 CALL XY~LANE $ RETURN
140 CALL XYLMBRT $ RETURN
150 CALL XYMRCTR $ RETURN
190 RETURN

C . CONVERT COORDINATES TO PLOTTER UNlio .
ENTRY caORDS
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 COOROXY $ RETURN
240 CALL COORDLC $ RETURN
~50 CALL COORDMC $ RETURN
290 RETURN

C ... ANNOTATE MAP WITH !>ROJECTION DESCRIPTION.
ENTRY XYDATA
IF(J.GE.9) GO TO 390
GO TO (310.320,330,340,350. 80. 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
SUBROUTINE XYMh~TR

C T,IIS VERSION OF XYCOORDS COi1PUTES EASTINGS ANO NORTHINGS ON
C THE STANDARD MERCATOR PROJECTION

COMMDN/CONTROL/NAIM(8).INMAIN.NEDATE.NEDIT,NEVERS,LOTY
COMMDN/MAPPLOT/XSPACE.YSPACE,KSIZE.SCALE, ISM
COMMDN/XYCOORD/TLT,BLT,WLN.ELN,SR.CR,ALT .ALN,XX,YY,XL,XR,YT,YB,SOO
DIMENSION SFEROID(3),MAPTYPE(3),MAP20NE(3)
INTEGER SFEROID

C . ESTABLISH PROJE~TlOr; PARAMETERS.
IF ( INMA IN. NE .0) GO TO 11
DECODE (80.10.NAIM) SFEROID.A.CLATD,CLATM,SCALE.XSPACE.YSPACE

10 FORMAT (3A10.F1Q.0.10X,F3.0.F2.0,5X,F10.0.2F5.0)
F=O.O

11 iF(A.LE.0.OlF=A=6378160.0
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IFlSCALE.LE.0.0)F=SCALE=250000.0
Ic(XSPACE'YSPACE.LE.0.OlF=XSPACE=YSPACE=K=6'SCALE/l00000
IFlXSPACE·YSPACE.LT.0.I)F=XSPACE=YSPACE=1.0
IFlF.NE.O.OlPRINT 14

14 FORMATI1HO,9X,*MISSING SPHEROID PARAMETERS GIVEN DEFAULT VALUES'l

15 PI=57.Z957795 $ PIZ=Z.O*PI
IFlCLATD.LT.O.O)CLATM=-CLATM ~ rLAT=ICLATD·CLATM/60.0l/PI
RADIUS=A*COSlCLAT)/ISCALE'0.OZ54)
ALPHA=RADIUS/PI $ BETA=45.0/PI

RETURN

C ... CONVERT COORDINATES TO PLOTTER UNITS.
ENTRY COORDMC

XX=ALPHA'ALN/60.0
YY=-RADIUS'ALOGlTANlBETA·ALT/lPIZ·60.0ll)

RETURN

C ... ANNOTATE MAP w: rH PROJECTION DESCR'PTION.
ENTRY MCDATA

SIZE = KC:ZE

~~~~OEI30,50,MAPTVP~

50 FORMAT I30HSTANDARL I~ERCATI)R PROJE CT ION )
I=CLATD $ J=CLATM $ K=lRS ~ IFlI.GE.O)GO TO 55
1=-1 $ J=-J $ K=lRN

55 ENCODE 130,60,MAPZONE) I,J,K
60 FORMAT lZ1HSCALE DEFINED AT LAT ,2I3,lX,Rl,lH.)

PRINT 70, SFEROID,MAPTYPE,MAP20NE
70 FORMATl//ZOX,3Al0,ZI//,20X,3Al0))

OFFSET = -0.4*SIZE
CALL SYMBOL IOFFSET,-1.0'SIZE,O.07'SIZE,SFE?JID,O,30)
CALL SYMBOL ,OFFSET ,-l.Z'SIZ~ ,0.07'5 IZE ,M"r IYPE,O, 30)
CALL SYMBOL IOFFSET,-1.4'SIZE,O.07'SIZE,MAPZONE,O,30)

RETURN

END
SUBROUTINE XYTRANS

[ THIS VERSION OF XYCOORDS CO'~PUTES EASTINGS AND NORTHINGS ON
C THE TRANSVERSE ~=RCATOR PRu~ECTION

L~MMON/CONTROL/NA:M(8),INMAIN,NEDATE,NEDI1,NEVERS,LOTY

co, ''10N/ MAPPLOT /XSF ~CE , YSPACE, KSIZE, SCALE, ISM
COMM~~/XYCOORD/TLT BLT,WLN,EL~:,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO

DIMEN~'ON SFEROIDl~),MAPTYPE:3l,MAPZONEI3l

INTEGER C;FEROID

C. . ESTABLI SI; PROJECT! 1N P"~AMETERS .
IFlINMAIN.NE.~lGO T0 ; I
DECODE 180,10, ,'~IM) SFEROID ,A, REC IPF, OR IGIN, WIDTH, SCALE ,XSPACE,

1 YSPACE
10 FORMATl3A10 ,ZFlc O,ZF5.0,Fl0.0,ZF5.0)

F=O.O
11 IFlA.LE.0.OlF=A=6378IcO.0

GO 1

XYC 001

IFlSCALE.LE.0.0)F=SCALE=250000.0
Ic(XSPACE'YSPACE.LE.0.OlF=XSPACE=YSPACE=K=6'SCALE/l00000
IFlXSPACE·YSPACE.LT.0.I)F=XSPACE=YSPACE=1.0
IFlF.NE.O.OlPRINT 14

14 FORMATI1HO,9X,*MISSING SPHEROID PARAMETERS GIVEN DEFAULT VALUES'l

15 PI=57.Z957795 $ PIZ=Z.O*PI
IFlCLATD.LT.O.O)CLATM=-CLATM ~ rLAT=ICLATD·CLATM/60.0l/PI
RADIUS=A*COSlCLAT)/ISCALE'0.OZ54)
ALPHA=RADIUS/PI $ BETA=45.0/PI

RETURN

C ... CONVERT COORDINATES TO PLOTTER UNITS.
ENTRY COORDMC

XX=ALPHA'ALN/60.0
YY=-RADIUS'ALOGlTANlBETA·ALT/lPIZ·60.0ll)

RETURN

C ... ANNOTATE MAP w: rH PROJECTION DESCR'PTION.
ENTRY MCDATA

SIZE = KC:ZE

~~~~OEI30,50,MAPTVP~

50 FORMAT I30HSTANDARL I~ERCATI)R PROJE CT ION )
I=CLATD $ J=CLATM $ K=lRS ~ IFlI.GE.O)GO TO 55
1=-1 $ J=-J $ K=lRN

55 ENCODE 130,60,MAPZONE) I,J,K
60 FORMAT lZ1HSCALE DEFINED AT LAT ,2I3,lX,Rl,lH.)

PRINT 70, SFEROID,MAPTYPE,MAP20NE
70 FORMATl//ZOX,3Al0,ZI//,20X,3Al0))

OFFSET = -0.4*SIZE
CALL SYMBOL IOFFSET,-1.0'SIZE,O.07'SIZE,SFE?JID,O,30)
CALL SYMBOL ,OFFSET ,-l.Z'SIZ~ ,0.07'5 IZE ,M"r IYPE,O, 30)
CALL SYMBOL IOFFSET,-1.4'SIZE,O.07'SIZE,MAPZONE,O,30)

RETURN

END
SUBROUTINE XYTRANS

[ THIS VERSION OF XYCOORDS CO'~PUTES EASTINGS AND NORTHINGS ON
C THE TRANSVERSE ~=RCATOR PRu~ECTION

L~MMON/CONTROL/NA:M(8),INMAIN,NEDATE,NEDI1,NEVERS,LOTY

co, ''10N/ MAPPLOT /XSF ~CE , YSPACE, KSIZE, SCALE, ISM
COMM~~/XYCOORD/TLT BLT,WLN,EL~:,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO

DIMEN~'ON SFEROIDl~),MAPTYPE:3l,MAPZONEI3l

INTEGER C;FEROID

C. . ESTABLI SI; PROJECT! 1N P"~AMETERS .
IFlINMAIN.NE.~lGO T0 ; I
DECODE 180,10, ,'~IM) SFEROID ,A, REC IPF, OR IGIN, WIDTH, SCALE ,XSPACE,

1 YSPACE
10 FORMATl3A10 ,ZFlc O,ZF5.0,Fl0.0,ZF5.0)

F=O.O
11 IFlA.LE.0.OlF=A=6378IcO.0

GO 1
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XYC 038

XYC 044
XYC 045
XYC 046

XYC 048

XYC 052
XYC 053
XYC 054
XYC 055
XYC 056

HO'

'YC OZO
;..., '. U~ 1
XYl OZZ

XYC OL4

XYC OZ6
XYC 027
XYC OZ8
XYC OZ9

XYC 031
'(YC 03Z
XYC 033
XYC Oj4

19 ZONE = -1.0
Z~ ZONE = ZONE+l.0

CM = ORIGIN+ZONE'WIOTh
IHABS(AVGLONG-CMl.LE. 0.5'WIDTHl 30,ZO

30 CONTI NUE

RADIUS = A/(SCALF.0.OZ54l
F = 1.0/RECIPF
ESO = Z.O·F-F·,Z
ALPHA = 1.0-~SO

Bl RADiUS·(1.0-ESO/4.0-3.0'ESQ •• Z/64.0-J.O·ESO,c3/Z56.0l
BZ 3.0·RADIUS'(ESO.ESQ"Z/4.0+15.0·ESO··3/1Z8.0l/8.0
B3 15.0'RADIUS.(ESO"Z+3.0'ESQ'·3/4.0l/Z56.0
B4 35.0'RADIUS'ESQ"3/307Z.0

RETURN

C . . . CONVERT COORD I NATES 10 PLOTT~R ~'~ I TS.
ENTRY COORDTM

~HI = ALT/3437.7468
W (ALN-CMl/3437.7468
C COS (PH I l
S = SIN(PHIl
U = (W·[)'*Z
V = (S/Cl"Z
BETA = 1.0-ESO'S.'Z
~PV = RAD IUS / SORT< BETA l
PS I = BETAI ALPHA

OM Bl'PHI-BZ·SIN(Z.0·PHIl+B3·SIN(4.0·PHIl-B4·SIN(6.0·PHIl

Xl 0.9996'RPV.W'C
XZ U·(PSI-Vl/6.0
X3 U··Z'(4.0.PSltt3'(1.0-6.0·Vl+PSI ·'Z'(1.0+8.0·Vl-PSI 'Z.O'V

;+VttZl/1Z0.0
X4 U"3'(61.0-479.0'V+179.0'V"2-V'·3J/5040.0
XX Xl·(1.0+X2+X3+X4l

Yl 0.9996·DM XYC 059
Y2 0.5·Xl·W'S XYC 060
Y3 U'(4.0'PSI"2+PSI-Vl/12.0 XYC 061
Y4 U··2·(8.0'PSI"4'(11.0-24.0'Vl-28.0'PSI"3'(1 .0-6.0'Vl+PSI"2 XYC 062

1
~;(RECIPF'LE'0'OlF=RECIPF=Z98'Z)
IF(ORIGIN.EO.0.OlF=ORIr.IN=-183.0
IF(WIDTH.LE.0.OlF=HlurH=6.0
IF(SCALE.LE.O.OlF=SCALE=Z50000.0
IF(XSPACE'YSPACE.LE.0.OlF=XSPACE=YSPACE=k=6'SL\LE/l000no
IF(XSPACE+YSPACE.LT.G. llF=XSPACE=YSPACE=1.0
rr-(F.NE.O.OlPRINT 14

14 FOh;:'T<lHO,9X,'MISSING SPHEROID PARAMETERS GIVEN O~~AULT VALUES"

15 AVGLONG = O.~·:~~~N+ELN)

IF(ORIGIN+0.5'WIDTH.LT.-180.0lGO TO lb
ORIGIN = 60.0'DRIGIN XYC C17
WIDTH = 60.0'WIDTH XYC 018
IF(AVGlONG.GE;(ORIGIN-0.5'WIDTHllGO TO 19

16 PRINT 17 $ SCALE=O.O $ RETURN
17 FORMAT<lHO,9X,'ILLEGAL :lnrGIN OR ZONE '-JIDTH FOR TRANSVERSE MEf\L.'1'

1 'OR PRO"cCTION"

XYC 038

XYC 044
XYC 045
XYC 046

XYC 048

XYC 052
XYC 053
XYC 054
XYC 055
XYC 056

HO'

'YC OZO
;..., '. U~ 1
XYl OZZ

XYC OL4

XYC OZ6
XYC 027
XYC OZ8
XYC OZ9

XYC 031
'(YC 03Z
XYC 033
XYC Oj4

19 ZONE = -1.0
Z~ ZONE = ZONE+l.0

CM = ORIGIN+ZONE'WIOTh
IHABS(AVGLONG-CMl.LE. 0.5'WIDTHl 30,ZO

30 CONTI NUE

RADIUS = A/(SCALF.0.OZ54l
F = 1.0/RECIPF
ESO = Z.O·F-F·,Z
ALPHA = 1.0-~SO

Bl RADiUS·(1.0-ESO/4.0-3.0'ESQ •• Z/64.0-J.O·ESO,c3/Z56.0l
BZ 3.0·RADIUS'(ESO.ESQ"Z/4.0+15.0·ESO··3/1Z8.0l/8.0
B3 15.0'RADIUS.(ESO"Z+3.0'ESQ'·3/4.0l/Z56.0
B4 35.0'RADIUS'ESQ"3/307Z.0

RETURN

C . . . CONVERT COORD I NATES 10 PLOTT~R ~'~ I TS.
ENTRY COORDTM

~HI = ALT/3437.7468
W (ALN-CMl/3437.7468
C COS (PH I l
S = SIN(PHIl
U = (W·[)'*Z
V = (S/Cl"Z
BETA = 1.0-ESO'S.'Z
~PV = RAD IUS / SORT< BETA l
PS I = BETAI ALPHA

OM Bl'PHI-BZ·SIN(Z.0·PHIl+B3·SIN(4.0·PHIl-B4·SIN(6.0·PHIl

Xl 0.9996'RPV.W'C
XZ U·(PSI-Vl/6.0
X3 U··Z'(4.0.PSltt3'(1.0-6.0·Vl+PSI ·'Z'(1.0+8.0·Vl-PSI 'Z.O'V

;+VttZl/1Z0.0
X4 U"3'(61.0-479.0'V+179.0'V"2-V'·3J/5040.0
XX Xl·(1.0+X2+X3+X4l

Yl 0.9996·DM XYC 059
Y2 0.5·Xl·W'S XYC 060
Y3 U'(4.0'PSI"2+PSI-Vl/12.0 XYC 061
Y4 U··2·(8.0'PSI"4'(11.0-24.0'Vl-28.0'PSI"3'(1 .0-6.0'Vl+PSI"2 XYC 062

1
~;(RECIPF'LE'0'OlF=RECIPF=Z98'Z)
IF(ORIGIN.EO.0.OlF=ORIr.IN=-183.0
IF(WIDTH.LE.0.OlF=HlurH=6.0
IF(SCALE.LE.O.OlF=SCALE=Z50000.0
IF(XSPACE'YSPACE.LE.0.OlF=XSPACE=YSPACE=k=6'SL\LE/l000no
IF(XSPACE+YSPACE.LT.G. llF=XSPACE=YSPACE=1.0
rr-(F.NE.O.OlPRINT 14

14 FOh;:'T<lHO,9X,'MISSING SPHEROID PARAMETERS GIVEN O~~AULT VALUES"

15 AVGLONG = O.~·:~~~N+ELN)

IF(ORIGIN+0.5'WIDTH.LT.-180.0lGO TO lb
ORIGIN = 60.0'DRIGIN XYC C17
WIDTH = 60.0'WIDTH XYC 018
IF(AVGlONG.GE;(ORIGIN-0.5'WIDTHllGO TO 19

16 PRINT 17 $ SCALE=O.O $ RETURN
17 FORMAT<lHO,9X,'ILLEGAL :lnrGIN OR ZONE '-JIDTH FOR TRANSVERSE MEf\L.'1'

1 'OR PRO"cCTION"



1·(1.0-3Z.0·Yl-PSl·Z.0,Y,Y··Zl/360.0
YS = U··3'(138S.0-3111.0·V'S43.0·Y··i-Y'·3l/Z0160.0
YY = -Y1-YZ.(1.0'Y3.Y4.YSl

RETURN

C ... ANNOTATE MAP WITH PROJECTION D_SCRIPTION.
ENTRY T~DATA

SIZE = KSIZE

ENCODE(30,SO.MAPTYPEl
SO FORMAT(30HTRANSYERSE MERCATOR PROJECTIONl

IZONE = ZONE
ENCODE (30,60,MAPZONE(ll l IZONE

60 FORMAT (SHZONE ,IZ,19H (AUSTRALIA SEQIESl.4Xl

PRINT 70, SFEROID.MAPTYPE.MAPZONE
70 FJRMAT(IIZOX.3A10.Z(II.ZOX.3Al0l)

DFFSET = -0.4·SIZE
CALL SYMBOL (OFFSET,-1.0'SIZE.0.07·SIZE.SFEROID.0.30l
CALL SYMBOL (OFFSET.-1.Z·S.ZE.0.07·SIZE.MAPTYPE,O.30 l
CALL SYMBOL (OFFSET.-l.4'SIZE.0.07·SIZ~,MAP20NE.0.30l

RETURN

END
SUBROUTINE XYCONIC

C THIS YERS!O~! OF XYCOORDS COMPUTES EASTINGS AND NORfHiNGS ON
C A CONICAL PROJECTION WITH TWO STANDARD PARALLELS

r.OMMON/CONTROL/NAIM(8l.INMAIN,NEDATE,NEDIT.NEYERS.LOTY
COMMON/MAPPLOT/XSPACF,YSPACE,KSIZE,SCALE,ISM
COMMON/XYCOORD/TLT.BLT,WLN.ELN.SR,CR,ALT,ALN.XX.YY,XL.XR,YT.YB,SOO
DIMENSION SFEROID(3l.MAPTYPE(3l.MAPZONE(4)
INTEGER SFEROID

C. . ESTABLISH PROJECTION PARAMETERS.
IF(INMAIN.NE.OlGO TO 11
DECODE(80,10,NAIMlSFEROID.A,RECIPF,TLATD,TLATM.BLATD.BLATM,SCALE,

1 XSPArE,fSPACE
10 FORMAT(3A10,ZF10.0.Z(F3.0,FZ.Ol.F10.0,ZFS.Ol

F=O.O
11 IF(A.LE.0.OlF=A=6378160.0

IF(RECIPF.LE.O.QlF=RECIPF=Z98.ZS
IF(SCALE.LE.O.OlF=SCALE=ZSOOOO.O
IF(XSPACE·YSPACE.LE.0.OlF=XSPACE~YSPACE=K=6·SCALE/l00000

IF(XSPACE'YSPACE.LT.O. 1lF=XSPACE=vSPACE=1.0
IF(ABS(TLATDl·ABS(TLATM)·ABS(BLATJl·ABS(BLATM).NE.O.O)GO TO 13
F:T~ATD=18.0 t BLATD=36.0

13 IF(F.NE.O.OlP~INT 14
14 FGRMAT(1:10,9X •• HISSING SPHEROID PARAMETERS GIYEN DEFAULT YALUES"
1S IF(TLATD.LT.O.OlTLATM=-ABS(TLATMl

IF(BLATD.L;.O.OlBLATM=-ABS(BLATM)

CM=0.5·(WLN·ELN)
~ADIUS=A/(SCALE·0.OZS4l

F = 1.0/RECIPF
ESO=Z.O·F-F·'Z

101

XYC 063
XYC 064

XYC 169

1·(1.0-3Z.0·Yl-PSl·Z.0,Y,Y··Zl/360.0
YS = U··3'(138S.0-3111.0·V'S43.0·Y··i-Y'·3l/Z0160.0
YY = -Y1-YZ.(1.0'Y3.Y4.YSl

RETURN

C ... ANNOTATE MAP WITH PROJECTION D_SCRIPTION.
ENTRY T~DATA

SIZE = KSIZE

ENCODE(30,SO.MAPTYPEl
SO FORMAT(30HTRANSYERSE MERCATOR PROJECTIONl

IZONE = ZONE
ENCODE (30,60,MAPZONE(ll l IZONE

60 FORMAT (SHZONE ,IZ,19H (AUSTRALIA SEQIESl.4Xl

PRINT 70, SFEROID.MAPTYPE.MAPZONE
70 FJRMAT(IIZOX.3A10.Z(II.ZOX.3Al0l)

DFFSET = -0.4·SIZE
CALL SYMBOL (OFFSET,-1.0'SIZE.0.07·SIZE.SFEROID.0.30l
CALL SYMBOL (OFFSET.-1.Z·S.ZE.0.07·SIZE.MAPTYPE,O.30 l
CALL SYMBOL (OFFSET.-l.4'SIZE.0.07·SIZ~,MAP20NE.0.30l

RETURN

END
SUBROUTINE XYCONIC

C THIS YERS!O~! OF XYCOORDS COMPUTES EASTINGS AND NORfHiNGS ON
C A CONICAL PROJECTION WITH TWO STANDARD PARALLELS

r.OMMON/CONTROL/NAIM(8l.INMAIN,NEDATE,NEDIT.NEYERS.LOTY
COMMON/MAPPLOT/XSPACF,YSPACE,KSIZE,SCALE,ISM
COMMON/XYCOORD/TLT.BLT,WLN.ELN.SR,CR,ALT,ALN.XX.YY,XL.XR,YT.YB,SOO
DIMENSION SFEROID(3l.MAPTYPE(3l.MAPZONE(4)
INTEGER SFEROID

C. . ESTABLISH PROJECTION PARAMETERS.
IF(INMAIN.NE.OlGO TO 11
DECODE(80,10,NAIMlSFEROID.A,RECIPF,TLATD,TLATM.BLATD.BLATM,SCALE,

1 XSPArE,fSPACE
10 FORMAT(3A10,ZF10.0.Z(F3.0,FZ.Ol.F10.0,ZFS.Ol

F=O.O
11 IF(A.LE.0.OlF=A=6378160.0

IF(RECIPF.LE.O.QlF=RECIPF=Z98.ZS
IF(SCALE.LE.O.OlF=SCALE=ZSOOOO.O
IF(XSPACE·YSPACE.LE.0.OlF=XSPACE~YSPACE=K=6·SCALE/l00000

IF(XSPACE'YSPACE.LT.O. 1lF=XSPACE=vSPACE=1.0
IF(ABS(TLATDl·ABS(TLATM)·ABS(BLATJl·ABS(BLATM).NE.O.O)GO TO 13
F:T~ATD=18.0 t BLATD=36.0

13 IF(F.NE.O.OlP~INT 14
14 FGRMAT(1:10,9X •• HISSING SPHEROID PARAMETERS GIYEN DEFAULT YALUES"
1S IF(TLATD.LT.O.OlTLATM=-ABS(TLATMl

IF(BLATD.L;.O.OlBLATM=-ABS(BLATM)

CM=0.5·(WLN·ELN)
~ADIUS=A/(SCALE·0.OZS4l

F = 1.0/RECIPF
ESO=Z.O·F-F·'Z

101

XYC 063
XYC 064

XYC 169



Bl=RADIUS'( '.0-ESO/4.0-3.0'ESO"Z/6~.0-5.0·ESO-"/Z56.0)
aZ=3.0·RADIlS·(ESO·ESQ··Z/~.0·15.0·ESO··3/1Z8.0)/8.0

B3=15. O·RADI,'S· (ESO"Z. 3. O-ESO' -3/4.0) IZ56.0
B4=35.0·RADlu'·ESO··3/j072.0

PHI 1=(TLATO·, r .ATM/60. 0) 157 .Z95779')
SINPHll=SIN(r~ll)

COSPH/l COS(' HI1)
BETA1=1.0-EcQ·SINPHll··Z
RPVl = RAD1JS 1 SORT(BETA1)

PHIZ=(BLA'0·BLATM/60.0)/57.Z957795
SINPH!'=~IN(PHIZ)
COSPHI7_COS(PHIZ)
BETA~-1.0-ESO·SINPHIZ··Z
pr'd = RA:;! US 1 SORT< BETAZ)

Pl=RPV1'COSPHIl
DM1=Bl.PHI ]-aZ'SIN(Z.0.PHI1)+B3-SIN(4.0·PHIi)-B4'SIN(6.0,PHll)
PZ=RPVZ·COSPHIZ
DMZ=Bl'PHIZ-BZ'SIN(Z.0'PHIZ)+B3'SIN(4.a,PHIZ)-B4'SIN(6.O,PHIZ)
ORIGIN=DM1+P1'(DMZ-DM1)/(Pl-PZ)
THETAI=Pl/(ORIGIN-DM1)

RETURN
C
C . CONVERT COORDINATES TO PLOTTER UNITS.

ENTRY COORDCO

PHI = ALT/3437.7468
W= (ALN-CM)/3437.7468
DM=81'PHI-8Z,SIN(Z.0-PHI)+B3·SIN(4.0·PHI)-B4·SIN(6.0·PHI)
THETA=W,THETAl
DY=(ORIGIN-OM)·(1.0-COS(THETA»

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

RETURN

C ... ANNOTATE MAP WITH PROJECTION DESCRIPTION.
ENTRY CODATA

SIZE = KSIZE
ENCODE (30,ZO.MAPTYPE)

ZO FORMAT (Z5HSIMPLE CONICAL PROJECTION,5X)
ENCODE (40,30,MArZONE)TLATD,TLATM,BLATD,BLATM

30 FORMAT (19HSTANDARD PARALLELS ,F3.F3,4HAND ,F3,F3.5HSOUTH)

PRINT 40,SFEROIO,MAPTYPE,MAPZONE
40 FORMAT (11,ZOX,3Al011 ,ZOX,3A101I,ZOX.~~10 )

OFFSET = -0.4·SIZE
CALL SYMBOL (OFFSET,-1.C'SIZE,0.07'SIZE,SFEROID,O,30)
CALL SYMBOL (OFf'SET,-1.;"SIZE,O.07.SIZE,MAPTYPE,O,30)
CALL SYMBOL (OFFSET,-1.~'SIZE,O.07'SIZE,MAPZONE,O,40)

RETURN

END
SUBROUTINE XYLMBRT

J01

Bl=RADIUS'( '.0-ESO/4.0-3.0'ESO"Z/6~.0-5.0·ESO-"/Z56.0)
aZ=3.0·RADIlS·(ESO·ESQ··Z/~.0·15.0·ESO··3/1Z8.0)/8.0

B3=15. O·RADI,'S· (ESO"Z. 3. O-ESO' -3/4.0) IZ56.0
B4=35.0·RADlu'·ESO··3/j072.0

PHI 1=(TLATO·, r .ATM/60. 0) 157 .Z95779')
SINPHll=SIN(r~ll)

COSPH/l COS(' HI1)
BETA1=1.0-EcQ·SINPHll··Z
RPVl = RAD1JS 1 SORT(BETA1)

PHIZ=(BLA'0·BLATM/60.0)/57.Z957795
SINPH!'=~IN(PHIZ)
COSPHI7_COS(PHIZ)
BETA~-1.0-ESO·SINPHIZ··Z
pr'd = RA:;! US 1 SORT< BETAZ)

Pl=RPV1'COSPHIl
DM1=Bl.PHI ]-aZ'SIN(Z.0.PHI1)+B3-SIN(4.0·PHIi)-B4'SIN(6.0,PHll)
PZ=RPVZ·COSPHIZ
DMZ=Bl'PHIZ-BZ'SIN(Z.0'PHIZ)+B3'SIN(4.a,PHIZ)-B4'SIN(6.O,PHIZ)
ORIGIN=DM1+P1'(DMZ-DM1)/(Pl-PZ)
THETAI=Pl/(ORIGIN-DM1)

RETURN
C
C . CONVERT COORDINATES TO PLOTTER UNITS.

ENTRY COORDCO

PHI = ALT/3437.7468
W= (ALN-CM)/3437.7468
DM=81'PHI-8Z,SIN(Z.0-PHI)+B3·SIN(4.0·PHI)-B4·SIN(6.0·PHI)
THETA=W,THETAl
DY=(ORIGIN-OM)·(1.0-COS(THETA»

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

RETURN

C ... ANNOTATE MAP WITH PROJECTION DESCRIPTION.
ENTRY CODATA

SIZE = KSIZE
ENCODE (30,ZO.MAPTYPE)

ZO FORMAT (Z5HSIMPLE CONICAL PROJECTION,5X)
ENCODE (40,30,MArZONE)TLATD,TLATM,BLATD,BLATM

30 FORMAT (19HSTANDARD PARALLELS ,F3.F3,4HAND ,F3,F3.5HSOUTH)

PRINT 40,SFEROIO,MAPTYPE,MAPZONE
40 FORMAT (11,ZOX,3Al011 ,ZOX,3A101I,ZOX.~~10 )

OFFSET = -0.4·SIZE
CALL SYMBOL (OFFSET,-1.C'SIZE,0.07'SIZE,SFEROID,O,30)
CALL SYMBOL (OFf'SET,-1.;"SIZE,O.07.SIZE,MAPTYPE,O,30)
CALL SYMBOL (OFFSET,-1.~'SIZE,O.07'SIZE,MAPZONE,O,40)

RETURN

END
SUBROUTINE XYLMBRT

J01



C
C

Tf' IS VERS ION OF ,'(YCOORDS COMPUTES EASTI NGS AND NORTH INGS ON
LAM0ERTS ~ONFORllAL PROJECTION WITH TWO STANDARD PARALL£:LS

LCCDD003
LCCOD004

LCCODOZO
LCCODOZ 1
LCCODOZZ

LCCODOZ4
LCCODOZ6
LCCODOZ7
LCCODOZ8
LCCODOZ9
LCCOD030
LCCOD031
LCCOD03Z
LCCOD033

COMMO~i~ONTROL/NAIM(8l, INMAIN,NEDATE,NEDIT,NEVERS, LOTY
COMMvN/MAPPLOT/XSPACE,YSPACE,kSIZE,SCALE,lSM
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO
D:MENSION SFEROID(3l,MAPTYPE(3l,MAPZONE(4l
INTEGER SFEROID LCCOD010

C. . ESTABLISH PROJECTION PARAMETERS.
IF(INMAIN.NE.OlGO TO 11
DECODE(80, 10,NAIMlSFEROID,A,RECIPF,TLATD,TLATM,BLATD,BLATM,SCALE,

1 XSPACE,YSPACE
10 FORMAT(3A10,2F10.0,2(F3.0,FZ.Ol,F10.0,ZF5.0l LCCOD014

F=O.O
11 IF(A.LE.0.OlF=A=6378160.0

IF(RECIPF. 0.OlF=RECIPF=Z98.Z5
IF(SCAL~.L~ J.OlF=SCAL~:?50000.0
IF(XSPACE·YSPACE.LE.0.0)F=XSPACE=YSPACE=K=6·SCALE/100000
IF(XSPACE·YSPACE.LT.O. 1lF=XSPACE=ySPACE=1.0
IF(ABS(TLATDl'ABS(TLATMl'ABS(BLATDl'ABS(BLATMl.NE.O.OlGO TO 13
F=TLATD=18.0 $ BLATD=36.0

13 IF(F.NE.O.OlPRINT 14
14 FORMAT(1HO,9X,'MISSING SPHEROID PARAMEfcRS GIVEN DEFAULT VALUES.)
15 IF(TLATD.LT.O.OlTLATM=-ABS(TLATMl

IF (BLATD. LT.O. OlBLAT",>ABS(BLATMl

CM = O.5.(WLN'ELNl
RADIUS = A/(SCALE'0.OZ54l
F = 1.0/RECIPF
ESQ = Z.O.F-FttZ
E = SQRT(ESOl
ALPHA = 1.0-[;50
PHll=(TLATD'TLATM/60.0l/57.Z957795
SINPHll=SIN:?HI1l
CCSPHI1=COSiPHI1l
BETA1=1.0-ESQ·SINPdI1"Z
RPV 1=RAD IUS /SLJK;' ',ETA1l
GAMMA1=«1.0-SINPHI1l/,1.0'SINPHI1l)'

1 «1.0.E'SINPHI1l"'.O-E.SINPHI1l)"E
PHIZ=(BLATD'BLATM/60.0l/57.Z957795

SINPHIZ=SIN(PHIZ)
COSPHIZ=COS(PHIZl
BETAZ=1.0-ESQ·SINPHIZ··Z
RPVZ=RADIUS/SORT(BETAZ)
GAMMAZ= « 1.0-5 INPHIZl / (1.0'5 INPH lZ))'

1 « 1.0'E.SINPHIZ) / (1 .O-E'S INPHIZl)"E

C1=ALDG«RPV1·COSPHI1)/(RPVZ.COSPHIZl)/ALOG(GAMMA1/GAMMAZ)
CZ = Z.G'C1
C3=(RPV1.r.OSPHI1)/(CZ·GAMMA1··C1)

RETURN

C ... CONVERT COORDINATES TO PLOTTER UNIiS.
ENTRY COORDLC

PHI=ALT/3437.7468
W:(ALN-CM)/3437.7468
SINFPHI = SIN(PHI)
GAMMA = «1.0-SINFPHI )/(1.0'SINFPHI ».

KOl

LCCOD035
LCCOD036
LCCOD037
LCCOD038
LCCOD039
LCCOD040

LCCOD04 3
LCCOD044

LCCOD050

LCCOD058

C
C

Tf' IS VERS ION OF ,'(YCOORDS COMPUTES EASTI NGS AND NORTH INGS ON
LAM0ERTS ~ONFORllAL PROJECTION WITH TWO STANDARD PARALL£:LS

LCCDD003
LCCOD004

LCCODOZO
LCCODOZ 1
LCCODOZZ

LCCODOZ4
LCCODOZ6
LCCODOZ7
LCCODOZ8
LCCODOZ9
LCCOD030
LCCOD031
LCCOD03Z
LCCOD033

COMMO~i~ONTROL/NAIM(8l, INMAIN,NEDATE,NEDIT,NEVERS, LOTY
COMMvN/MAPPLOT/XSPACE,YSPACE,kSIZE,SCALE,lSM
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO
D:MENSION SFEROID(3l,MAPTYPE(3l,MAPZONE(4l
INTEGER SFEROID LCCOD010

C. . ESTABLISH PROJECTION PARAMETERS.
IF(INMAIN.NE.OlGO TO 11
DECODE(80, 10,NAIMlSFEROID,A,RECIPF,TLATD,TLATM,BLATD,BLATM,SCALE,

1 XSPACE,YSPACE
10 FORMAT(3A10,2F10.0,2(F3.0,FZ.Ol,F10.0,ZF5.0l LCCOD014

F=O.O
11 IF(A.LE.0.OlF=A=6378160.0

IF(RECIPF. 0.OlF=RECIPF=Z98.Z5
IF(SCAL~.L~ J.OlF=SCAL~:?50000.0
IF(XSPACE·YSPACE.LE.0.0)F=XSPACE=YSPACE=K=6·SCALE/100000
IF(XSPACE·YSPACE.LT.O. 1lF=XSPACE=ySPACE=1.0
IF(ABS(TLATDl'ABS(TLATMl'ABS(BLATDl'ABS(BLATMl.NE.O.OlGO TO 13
F=TLATD=18.0 $ BLATD=36.0

13 IF(F.NE.O.OlPRINT 14
14 FORMAT(1HO,9X,'MISSING SPHEROID PARAMEfcRS GIVEN DEFAULT VALUES.)
15 IF(TLATD.LT.O.OlTLATM=-ABS(TLATMl

IF (BLATD. LT.O. OlBLAT",>ABS(BLATMl

CM = O.5.(WLN'ELNl
RADIUS = A/(SCALE'0.OZ54l
F = 1.0/RECIPF
ESQ = Z.O.F-FttZ
E = SQRT(ESOl
ALPHA = 1.0-[;50
PHll=(TLATD'TLATM/60.0l/57.Z957795
SINPHll=SIN:?HI1l
CCSPHI1=COSiPHI1l
BETA1=1.0-ESQ·SINPdI1"Z
RPV 1=RAD IUS /SLJK;' ',ETA1l
GAMMA1=«1.0-SINPHI1l/,1.0'SINPHI1l)'

1 «1.0.E'SINPHI1l"'.O-E.SINPHI1l)"E
PHIZ=(BLATD'BLATM/60.0l/57.Z957795

SINPHIZ=SIN(PHIZ)
COSPHIZ=COS(PHIZl
BETAZ=1.0-ESQ·SINPHIZ··Z
RPVZ=RADIUS/SORT(BETAZ)
GAMMAZ= « 1.0-5 INPHIZl / (1.0'5 INPH lZ))'

1 « 1.0'E.SINPHIZ) / (1 .O-E'S INPHIZl)"E

C1=ALDG«RPV1·COSPHI1)/(RPVZ.COSPHIZl)/ALOG(GAMMA1/GAMMAZ)
CZ = Z.G'C1
C3=(RPV1.r.OSPHI1)/(CZ·GAMMA1··C1)

RETURN

C ... CONVERT COORDINATES TO PLOTTER UNIiS.
ENTRY COORDLC

PHI=ALT/3437.7468
W:(ALN-CM)/3437.7468
SINFPHI = SIN(PHI)
GAMMA = «1.0-SINFPHI )/(1.0'SINFPHI ».

KOl

LCCOD035
LCCOD036
LCCOD037
LCCOD038
LCCOD039
LCCOD040

LCCOD04 3
LCCOD044

LCCOD050

LCCOD058



LCCOD066

LCCOD059
LCCOD060
LCCOD061

LCCOD07Z

LCCOD074

«1.0?E·SINFPHI )/(1.0-E·SINFPHI »"E
R C3'GAMMA·.C1
THETA = CZ'W

XX = R • SIN(THETA)
YY = R • COS(THETA)

RETURN

C ... ANNOTATE MAP WITH PROJECTION DESCRIPTION.
ENTRY LCDATA

SIZE=kSIZE
ENCODE (30,ZO,MAPTYPE)

ZO FORMAT (30HLAMBERTS CONFORMAL PROJECTION )
ENCODE (40,30,MAPZONE)TLATD,TLATM,BLATD,BLATM

30 FORMAT (19HSTANOARD PARALLELS ,ZF3,4HAND ,ZF3,5HSOUTH)
PRINT 40,SFEROID,MAPTYPE,MAPZONE

40 FORMAT (1I,20X,3A10,II,ZOX,3A10,II,20X,4A10)

OFFSET = -O.4'SIZE
CALL SYMBOL (OFFSET,-1.0'SIZE,O.07'SIZE,SFEROID,O,30)
CALL SYMBOL (OFFSET,-1.Z'SIZE,O.07'SIZE,MAPTYPE,O,30)
CALL SYMBOL (OFFSET,-1.4 oSIZE,O.07'SIZE,MAPZONE,O,40)

RETURN

END
SUBROUTINE XYPLANE

C THIS VERSION OF XYCOORDS COMPUTES EASTINGS AND NORTHINGS ON
C A RECTANGULAR PROJECTION SPECIFIED IN PLOTTER UrJITS 1 DEGREE.

COMMON/CONTROL/NAIM:8),INMAIN,NEDATE,NEDIT,NEVERS,LOTY
lOMMON/MAPPLOT/XSPACE,YSPACE,kSIZE,SCALE, ISM
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO
DIMENSION SFEROID(3),MAPTYPE(3),MAPZONE(4),UNIT(4),FACTOR(4)
INTEGER SFEROID,XUNITS,YUNITS,UNIT
DATA (UNIT=4H MM ,4H CM ,4H IN ,4H FT )
DATA (FACTOR=Z5.3998,Z.53998,l.00,O.083333)

C. . ESTABLISH PROJECTION PARAMETERS.
IF(INMAIN.NE.O)Gu TO i1
DECODE (3D, 10,NAIM) SFEROID,XSCALE,XUNITS,YSCALE,YUNITS,XSPACE,

1 YSPACE
10 FORMAT (3A10 ,Z(F10.Z,A4,6X),ZF5.2)
11 IF(XSCALE.EO.O.~)XSCALE=YSCALE=Z.O

IF(YSCALE.EO.O.O)YSCALE=XSCALE
IF(YUNITS.EO.1H )YUNITS=XUNITS

15 SCALE=YSCALE

DO ZO J=l,4
IF(XUNITS.EO.UNIT(J»GO TO 30

ZO CONTINUE $ J=3 $ XJNITS=UN~T(3)

30 XSCALE=XSCALE/(FACTOR(J)'60.0)

l
OO 40 !=1,4
IF(YUNITS.EO.UNIT(J»GO TO 50

40 CONTINUE $ J=3 $ YUNITS=UNIT(3)
50 YSCALE=YSCALE/(FACTOR(J)·60.0)

R~TURN

L 0 1

LCCOD066

LCCOD059
LCCOD060
LCCOD061

LCCOD07Z

LCCOD074

«1.0?E·SINFPHI )/(1.0-E·SINFPHI »"E
R C3'GAMMA·.C1
THETA = CZ'W

XX = R • SIN(THETA)
YY = R • COS(THETA)

RETURN

C ... ANNOTATE MAP WITH PROJECTION DESCRIPTION.
ENTRY LCDATA

SIZE=kSIZE
ENCODE (30,ZO,MAPTYPE)

ZO FORMAT (30HLAMBERTS CONFORMAL PROJECTION )
ENCODE (40,30,MAPZONE)TLATD,TLATM,BLATD,BLATM

30 FORMAT (19HSTANOARD PARALLELS ,ZF3,4HAND ,ZF3,5HSOUTH)
PRINT 40,SFEROID,MAPTYPE,MAPZONE

40 FORMAT (1I,20X,3A10,II,ZOX,3A10,II,20X,4A10)

OFFSET = -O.4'SIZE
CALL SYMBOL (OFFSET,-1.0'SIZE,O.07'SIZE,SFEROID,O,30)
CALL SYMBOL (OFFSET,-1.Z'SIZE,O.07'SIZE,MAPTYPE,O,30)
CALL SYMBOL (OFFSET,-1.4 oSIZE,O.07'SIZE,MAPZONE,O,40)

RETURN

END
SUBROUTINE XYPLANE

C THIS VERSION OF XYCOORDS COMPUTES EASTINGS AND NORTHINGS ON
C A RECTANGULAR PROJECTION SPECIFIED IN PLOTTER UrJITS 1 DEGREE.

COMMON/CONTROL/NAIM:8),INMAIN,NEDATE,NEDIT,NEVERS,LOTY
lOMMON/MAPPLOT/XSPACE,YSPACE,kSIZE,SCALE, ISM
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO
DIMENSION SFEROID(3),MAPTYPE(3),MAPZONE(4),UNIT(4),FACTOR(4)
INTEGER SFEROID,XUNITS,YUNITS,UNIT
DATA (UNIT=4H MM ,4H CM ,4H IN ,4H FT )
DATA (FACTOR=Z5.3998,Z.53998,l.00,O.083333)

C. . ESTABLISH PROJECTION PARAMETERS.
IF(INMAIN.NE.O)Gu TO i1
DECODE (3D, 10,NAIM) SFEROID,XSCALE,XUNITS,YSCALE,YUNITS,XSPACE,

1 YSPACE
10 FORMAT (3A10 ,Z(F10.Z,A4,6X),ZF5.2)
11 IF(XSCALE.EO.O.~)XSCALE=YSCALE=Z.O

IF(YSCALE.EO.O.O)YSCALE=XSCALE
IF(YUNITS.EO.1H )YUNITS=XUNITS

15 SCALE=YSCALE

DO ZO J=l,4
IF(XUNITS.EO.UNIT(J»GO TO 30

ZO CONTINUE $ J=3 $ XJNITS=UN~T(3)

30 XSCALE=XSCALE/(FACTOR(J)'60.0)

l
OO 40 !=1,4
IF(YUNITS.EO.UNIT(J»GO TO 50

40 CONTINUE $ J=3 $ YUNITS=UNIT(3)
50 YSCALE=YSCALE/(FACTOR(J)·60.0)

R~TURN

L 0 1



C ... CONVERT COORDINATES TO PLOTTER UNITS
ENTRY COORDXY

XX=ALT'XSCALE
YY=ALN'YSCALE

RETURN

C ... ANNOTATE MAP WITH PROJECTION DESCRIPTION.
ENTRY DATAXY

SILC = KSIZE $ XYRATIO = XSCALE 1 YSCALE

ENCODE (30.60,MAPTYPE> SCALE,YUI.'ITS
60 FORMAT (16HLATITUDE SCALE =.F7.2,A3,4H/DEG1

ENCODE (32,70.MAPZONE1 XYRATIG
70 FORMAT (26HLONGITUDE/LATITUDE RATIO =,F6.21

PRINT 80.SFEROID,MAPTYPE.MAPZONE
80 FORMAT (1120X.3A10 1120X.3A101120X.4A101

OFFSET = -O.4·SIZE $ SCALE = 0.0
CALL SYMBOL (OFFSET,-1.0·SIZE,O.07'SIZE.SFEROID,O,'01
CALL SYMBOL (OFFSET.-1.2·SIZE.0.07.SIZE.MAPTYPE,O.)Ol
CALL SYMBOL (OFFSET,-1.4'SIZE,O.07'SIZE,MAPZONE.O,3Z)

RETURN

END
SUBROUTINE AXIS(XPAGE.YPAGE.IBCD.NCHAR.AXLEN.ANGLE.FIRSTV,DfLTAV1 AXIS0001

CALCOMP HCBS PN 71107Z/91107Z FOR CDC 6000 SERIES OCT .• 1972 AXIS0002
COPYRIGHT 1972 CALIFORNIA COMPUTER PRODUCTS. INC. AXISOOOc
C..... XPAGE,YPAGE COORDINATES OF STARTING POINT OF AXIS, IN INCHESAXIS0004
C..... IBCD AXIS TITLE. AXISOOC5
C..... NCHAR NUMBER OF CHARACIERS IN TITLE. + FOR C.C-W SIDE.AXISOOOh
C..... AXLEN FLOATING POINT AXIS LENGTH IN INCHES. AXIS0007
C..... ANGLE ANGLE OF AXIS FROM THE X-DIRECTION, IN DEGREES. AXIS0008
C..... FIRSrv SCALE VALUE AT THE FIRST TIC MARK. AXIS0009
C..... DELTAV CHANGE IN SCALE BETWEEN TIC MARKS ONE INCH APARTAXISOOIO

DiMENSION IBCD(21 AXIS0011
KN=NCHAR AXIS0012
A=1.0 AXIS0013
IF (KN1 1,2,2 AXIS0014
A=-A AXIS0015
KN=-KN AXIS0016

2 EX=O.O AXIS0017
ADX= ABS <DEL TAV 1 AX I500 18
IF (ADX1 3,7.3 AXIS0019

3 IF (ADX- 99.01 6,4,4 AXIS0020
4 ADX=ADX/10.0 AXIS0021

EX=EX+l.0 AXIS0022
GO TO 3 AXIS0023
ADX=ADX·10.0 AXIS0024
EX=EX-1.0 AXIS0025

6 IF (ADX-0.011 5.7,7 AXIS0026
7 XVAL=FIRSTV·10.0' '(-EX1 AXIS0027

ADX= DELTAV·10.0··(-EX1 AXIS0028
STH=ANGLE·O.0174533 AXIS0029
CTH=COS(STH1 AXIS0030
STH=S:N(STH1 AXIS0031
DXB=-O.l AXIS0032
DYB=0.15·A-0.05 AXIS0033

MO 1

C ... CONVERT COORDINATES TO PLOTTER UNITS
ENTRY COORDXY

XX=ALT'XSCALE
YY=ALN'YSCALE

RETURN

C ... ANNOTATE MAP WITH PROJECTION DESCRIPTION.
ENTRY DATAXY

SILC = KSIZE $ XYRATIO = XSCALE 1 YSCALE

ENCODE (30.60,MAPTYPE> SCALE,YUI.'ITS
60 FORMAT (16HLATITUDE SCALE =.F7.2,A3,4H/DEG1

ENCODE (32,70.MAPZONE1 XYRATIG
70 FORMAT (26HLONGITUDE/LATITUDE RATIO =,F6.21

PRINT 80.SFEROID,MAPTYPE.MAPZONE
80 FORMAT (1120X.3A10 1120X.3A101120X.4A101

OFFSET = -O.4·SIZE $ SCALE = 0.0
CALL SYMBOL (OFFSET,-1.0·SIZE,O.07'SIZE.SFEROID,O,'01
CALL SYMBOL (OFFSET.-1.2·SIZE.0.07.SIZE.MAPTYPE,O.)Ol
CALL SYMBOL (OFFSET,-1.4'SIZE,O.07'SIZE,MAPZONE.O,3Z)

RETURN

END
SUBROUTINE AXIS(XPAGE.YPAGE.IBCD.NCHAR.AXLEN.ANGLE.FIRSTV,DfLTAV1 AXIS0001

CALCOMP HCBS PN 71107Z/91107Z FOR CDC 6000 SERIES OCT .• 1972 AXIS0002
COPYRIGHT 1972 CALIFORNIA COMPUTER PRODUCTS. INC. AXISOOOc
C..... XPAGE,YPAGE COORDINATES OF STARTING POINT OF AXIS, IN INCHESAXIS0004
C..... IBCD AXIS TITLE. AXISOOC5
C..... NCHAR NUMBER OF CHARACIERS IN TITLE. + FOR C.C-W SIDE.AXISOOOh
C..... AXLEN FLOATING POINT AXIS LENGTH IN INCHES. AXIS0007
C..... ANGLE ANGLE OF AXIS FROM THE X-DIRECTION, IN DEGREES. AXIS0008
C..... FIRSrv SCALE VALUE AT THE FIRST TIC MARK. AXIS0009
C..... DELTAV CHANGE IN SCALE BETWEEN TIC MARKS ONE INCH APARTAXISOOIO

DiMENSION IBCD(21 AXIS0011
KN=NCHAR AXIS0012
A=1.0 AXIS0013
IF (KN1 1,2,2 AXIS0014
A=-A AXIS0015
KN=-KN AXIS0016

2 EX=O.O AXIS0017
ADX= ABS <DEL TAV 1 AX I500 18
IF (ADX1 3,7.3 AXIS0019

3 IF (ADX- 99.01 6,4,4 AXIS0020
4 ADX=ADX/10.0 AXIS0021

EX=EX+l.0 AXIS0022
GO TO 3 AXIS0023
ADX=ADX·10.0 AXIS0024
EX=EX-1.0 AXIS0025

6 IF (ADX-0.011 5.7,7 AXIS0026
7 XVAL=FIRSTV·10.0' '(-EX1 AXIS0027

ADX= DELTAV·10.0··(-EX1 AXIS0028
STH=ANGLE·O.0174533 AXIS0029
CTH=COS(STH1 AXIS0030
STH=S:N(STH1 AXIS0031
DXB=-O.l AXIS0032
DYB=0.15·A-0.05 AXIS0033

MO 1



XN=XPAGE+DXB·CTH-DYB·STH
YN=YPAGE+DYB'CTH+DXB'STH
NT 1C=AXLEN+ 1.0
NT=NTl C/2
DO 20 1=1 ,NT IC

CALL NUMBER(XN,YN,O.105,XVAL,ANGLE,2)
XVAL=XVAL+ADX
XN=XN+CTH
YN=YN+STH
IF (NIl 20,11,20

11 2=KN
IF (EX) 12,13,12

12 Z=2+7.0
13 DXB=-.07.Z+AXLEN'0.5

DYB=0.325·A-0.075
XT=XPAGE+DXB'CTH-DY8'STH
YT=YPAGE·DYB·CTH+DXB·STH
CALL SYMBOL(XT,YT,O.14.IBCD(1),ANGLE,KN)
IF (EX) 14,20,14

14 Z=KN+2
XT=XT+ZtCTH t O.14
YT=YT+ZtSTH·0.14
CALL SYMBOL(XT,YT,O.14,3Htl0,ANGLE,3)
XT=XT+(3.0·CTH-0.8 tSTH)·0.14
YT=YT+(3.0·STH+0.8·CTH)·0.14
CALL NUMBER(XT,YT,O.07,EX,ANGLE,-1)

20 NT=NT - 1
CALL PLOT(XPAGE+AXLEN'CTH,YPAGE+AXLFN'STH,3)
DXB~-0.07tAtC;TH

DYB=+0.07·A·[TH
A=NTIC-l
XN =XPAGE +At CTH
YN=YPAGE+AtSTH
DO 30 1=1 ,NT IC

CALL PLOT(XN,YN,2)
CALL PLOT(XN+DXB,YN+DYB,2)
CALL PLOT(XN,YN,2)
XN=XN-CTH
YN=YN-STH

30 CONT INUE
RETURN
END
SUBROUTINE LINE 'XARRAY,YARRAY,NPTS,INC,LINTYP, INTEO)

CALCOMP HCBS PN 71107L/911072 FOR rDC ~OOO SERIES JCT.,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..... NP1S NUMBER OF POINTS TO BE PLDTTtD.
C..... INC INCREMENT OF LOCATION OF SUCCESSIVE POINTS.
C... _. LINTYP CONTROL TYPE OF LINE--SYMBOLS, LINE, OR COMBIN~TION.
C..... INTEO INTEGER EQUIVALENT OF SYMBOL TO BE USED, IF ANY.

DIMENSION XARRAY(1),YARRAY(1)
LMIN = NPTS'INC+1
LDX = LMIN+I:~C

NL = LMIN-INC
FIRSTX = XARRAY(LMIN)
DELTAX = XARRAY(LDX)
FIRSTY = YARRAY(LMIN)
DELTAY = YARRAY(LDX)
CALL WHERE (XN,YN,DF)
DF=AMAX1 (ABS( (XARRAY< 1) -F IRSTX) IDEL TAX-X/I),

1 ABS«YARRAY( l'-FIRSTY)/DELTAY-YN) )

NO 1

AXIS0034
AXIS0035
AXISOO~6
AXISOO;7
AXIS003G
AXlS0039
AXIS0040
AXIS0041
AXISOIJ4Z
AXIS0043
AXIS0044
AXlS004S
AXIS0046
AXIS0047
A>'IS0048
AXIS0049
AXIS0050
AXlS0051
AXIS005Z
AXISOO'i3
AXIS0054
AXIS005'J
AXISC056
AXIS005 7
AXIS0058
AXIS0059
AXIS0060
AXIS0061
AXIS0062
AXIS0063
AXIS0064
AXIS0065
AXIS0066
AXIS0067
AXIS0068
AXIS0069
AXIS0070
AXIS:Oll
AXIS007Z
AXIS0073
AXIS0074
AXIS0075
LINE0001
LI NE0002
LI NE0003
LI NEOOO',
LI NE0005
LINE0006
LI NE0007
LI Nt 0008
LI NE0009
LINE0010
LINE0011
LINE001Z
LINE0013
LINE0014
LI NE001 5
LINE0016
LINE0017
LINE0018
LI NEOO 19
LI NEOOZO

XN=XPAGE+DXB·CTH-DYB·STH
YN=YPAGE+DYB'CTH+DXB'STH
NT 1C=AXLEN+ 1.0
NT=NTl C/2
DO 20 1=1 ,NT IC

CALL NUMBER(XN,YN,O.105,XVAL,ANGLE,2)
XVAL=XVAL+ADX
XN=XN+CTH
YN=YN+STH
IF (NIl 20,11,20

11 2=KN
IF (EX) 12,13,12

12 Z=2+7.0
13 DXB=-.07.Z+AXLEN'0.5

DYB=0.325·A-0.075
XT=XPAGE+DXB'CTH-DY8'STH
YT=YPAGE·DYB·CTH+DXB·STH
CALL SYMBOL(XT,YT,O.14.IBCD(1),ANGLE,KN)
IF (EX) 14,20,14

14 Z=KN+2
XT=XT+ZtCTH t O.14
YT=YT+ZtSTH·0.14
CALL SYMBOL(XT,YT,O.14,3Htl0,ANGLE,3)
XT=XT+(3.0·CTH-0.8 tSTH)·0.14
YT=YT+(3.0·STH+0.8·CTH)·0.14
CALL NUMBER(XT,YT,O.07,EX,ANGLE,-1)

20 NT=NT - 1
CALL PLOT(XPAGE+AXLEN'CTH,YPAGE+AXLFN'STH,3)
DXB~-0.07tAtC;TH

DYB=+0.07·A·[TH
A=NTIC-l
XN =XPAGE +At CTH
YN=YPAGE+AtSTH
DO 30 1=1 ,NT IC

CALL PLOT(XN,YN,2)
CALL PLOT(XN+DXB,YN+DYB,2)
CALL PLOT(XN,YN,2)
XN=XN-CTH
YN=YN-STH

30 CONT INUE
RETURN
END
SUBROUTINE LINE 'XARRAY,YARRAY,NPTS,INC,LINTYP, INTEO)

CALCOMP HCBS PN 71107L/911072 FOR rDC ~OOO SERIES JCT.,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..... NP1S NUMBER OF POINTS TO BE PLDTTtD.
C..... INC INCREMENT OF LOCATION OF SUCCESSIVE POINTS.
C... _. LINTYP CONTROL TYPE OF LINE--SYMBOLS, LINE, OR COMBIN~TION.
C..... INTEO INTEGER EQUIVALENT OF SYMBOL TO BE USED, IF ANY.

DIMENSION XARRAY(1),YARRAY(1)
LMIN = NPTS'INC+1
LDX = LMIN+I:~C

NL = LMIN-INC
FIRSTX = XARRAY(LMIN)
DELTAX = XARRAY(LDX)
FIRSTY = YARRAY(LMIN)
DELTAY = YARRAY(LDX)
CALL WHERE (XN,YN,DF)
DF=AMAX1 (ABS( (XARRAY< 1) -F IRSTX) IDEL TAX-X/I),

1 ABS«YARRAY( l'-FIRSTY)/DELTAY-YN) )

NO 1

AXIS0034
AXIS0035
AXISOO~6
AXISOO;7
AXIS003G
AXlS0039
AXIS0040
AXIS0041
AXISOIJ4Z
AXIS0043
AXIS0044
AXlS004S
AXIS0046
AXIS0047
A>'IS0048
AXIS0049
AXIS0050
AXlS0051
AXIS005Z
AXISOO'i3
AXIS0054
AXIS005'J
AXISC056
AXIS005 7
AXIS0058
AXIS0059
AXIS0060
AXIS0061
AXIS0062
AXIS0063
AXIS0064
AXIS0065
AXIS0066
AXIS0067
AXIS0068
AXIS0069
AXIS0070
AXIS:Oll
AXIS007Z
AXIS0073
AXIS0074
AXIS0075
LINE0001
LI NE0002
LI NE0003
LI NEOOO',
LI NE0005
LINE0006
LI NE0007
LI Nt 0008
LI NE0009
LINE0010
LINE0011
LINE001Z
LINE0013
LINE0014
LI NE001 5
LINE0016
LINE0017
LINE0018
LI NEOO 19
LI NEOOZO



DL=AMAX1(ABS«XARRAY(NL)-FIRSrX)/DELTAX-XN),
1 ArS«YARRAY(NL)-FIRSTY)/DELTAY-(N) )

IPfN = 3
ICODE :. -1
NT =IABS(LINTY";
If (LINTYPJ 7,6,7

6 NT = 1
7 IF <OF -DLi 9,9,8
IS NF = NL

NA = «NPTS-l)/NT)'NT-NT-(NPTS-l'
KK = -INC
CD TO 10

9 tlF = 1
IlA = NT
KK = I NC

10 IF (LINTYP) 1'.1Z,13
11 IPENA = 3

ICODEA = -1
LSW = 1
GO TO 15

12 t.jA=LDX
13 IPENA = Z

ICOOEA = -2
LSW=O

15 DO 30 I =1,NPTS
XN = (XARRAY(NFl-FIRSTXl/DELTAX
YN = (YARRAY(NF)-FIRSTY:/OELTAY
IF (NA-NTl 20,21,ZZ

ZO IF (LSW) Z3,ZZ,Z3
Z1 CALL SYMBOL (XN,YN,O.08, INTEO,O.O, IrODE)

NA = 1
GO TO Z5

2Z CALL PLOT (XN,YN,IPEN)
23 NA = IJA - 1
Z5 NF = NF-KK

ICODE = ICODEA
30 IPEN = IPENA

RETURN
END
SUBROUTINE NUMBER (XPAGE,YPAGE,HE:GHT,FPN,ANGLE.NDEC)

CA_COMP HCBS PN 71107Z/91107Z FOR CDC 6000 SERIES OCT,,197Z
COPYRIGHT 197Z CALIFORNIA COMPUTER PRODUCTS, INC.
C,.... XPAGE,YPAGE COORDINATES OF LOWER LEFT CORNER OF NUMBER,
C..... HEIGHT HEIGHT OF PLOTTED NUMBER.
C"... FPN FLOATING POINT NUMBER TO BE PLOTTED.
C..... ANGLE ANGLE AT WHICH NUMBER IS PLOTTED, IN GEGREES.
C,.... NDEC NUMBER OF DECIMAL PLACES TO BE DRAWN.
:..... THIS VERSION OF NUMBER REOUIRES THE SYMBOL VERSION WITH
C..... 999. X, Y FEATURE, AND NC = 0 FEATURE.

DIMENSION NUM'ZO)
DATA M:NUS/38/. IPER/471, IZERO/Z71
I i-O
FP'} = FFN
N = NDEC
MAXN = 9
IF (N - ~''.XNl 11,11,10

ION = MAXN
11 IF 'N - W:<Nl lZ, ZO, zr,
1Z N = -~AY~·!

ZO IF (FP I) ?1, 30, ',0
21 I 1= i 1-1

NUM ( I i ) = NUS

001

LI NEOOZ 1
LI NEOOZZ
LI NEOOZ3
LI NEOOZ4
LI NEOOZ5
LI NEOOZ6
LI NE002 7
LI NEOOZ8
LINEOOZ9
LI NE0030
L1NE0031
LINE0032
LI NE0033
LI NE0034
LI NE0035
LI NE0036
L1NE003?
LI NE0038
LI NE0039
LI NE0040
LINE0041
LI NEOOI.Z
LI NE0043
LINE0044
LI NE0045
LINE0046
LI NE0047
LINE0048
LI NE0049
LINE0050
LI NE0051
L~NE005Z
L1NE0053
LI NE0054
LI NE0055
'_: NE0056
L1NE0057
LI NE0058
LI NE0059
NUMBOOQl
NUMBOOOZ
NUMB0003
NUMB0004
NUMB0005
NUMB0006
NUMB0007
NUMB0008
NUMB0009
NUMB0010
NUMB0011
NUMB001Z
NUMB0013
NUMB0014
NUMB0015
NUMBC016
IJUMBOO 17
NUt1B0018
NUMB0019
NUMBOOZO
NWIBOOZ 1
NUM800ZZ
NU~BOOZ3

DL=AMAX1(ABS«XARRAY(NL)-FIRSrX)/DELTAX-XN),
1 ArS«YARRAY(NL)-FIRSTY)/DELTAY-(N) )

IPfN = 3
ICODE :. -1
NT =IABS(LINTY";
If (LINTYPJ 7,6,7

6 NT = 1
7 IF <OF -DLi 9,9,8
IS NF = NL

NA = «NPTS-l)/NT)'NT-NT-(NPTS-l'
KK = -INC
CD TO 10

9 tlF = 1
IlA = NT
KK = I NC

10 IF (LINTYP) 1'.1Z,13
11 IPENA = 3

ICODEA = -1
LSW = 1
GO TO 15

12 t.jA=LDX
13 IPENA = Z

ICOOEA = -2
LSW=O

15 DO 30 I =1,NPTS
XN = (XARRAY(NFl-FIRSTXl/DELTAX
YN = (YARRAY(NF)-FIRSTY:/OELTAY
IF (NA-NTl 20,21,ZZ

ZO IF (LSW) Z3,ZZ,Z3
Z1 CALL SYMBOL (XN,YN,O.08, INTEO,O.O, IrODE)

NA = 1
GO TO Z5

2Z CALL PLOT (XN,YN,IPEN)
23 NA = IJA - 1
Z5 NF = NF-KK

ICODE = ICODEA
30 IPEN = IPENA

RETURN
END
SUBROUTINE NUMBER (XPAGE,YPAGE,HE:GHT,FPN,ANGLE.NDEC)

CA_COMP HCBS PN 71107Z/91107Z FOR CDC 6000 SERIES OCT,,197Z
COPYRIGHT 197Z CALIFORNIA COMPUTER PRODUCTS, INC.
C,.... XPAGE,YPAGE COORDINATES OF LOWER LEFT CORNER OF NUMBER,
C..... HEIGHT HEIGHT OF PLOTTED NUMBER.
C"... FPN FLOATING POINT NUMBER TO BE PLOTTED.
C..... ANGLE ANGLE AT WHICH NUMBER IS PLOTTED, IN GEGREES.
C,.... NDEC NUMBER OF DECIMAL PLACES TO BE DRAWN.
:..... THIS VERSION OF NUMBER REOUIRES THE SYMBOL VERSION WITH
C..... 999. X, Y FEATURE, AND NC = 0 FEATURE.

DIMENSION NUM'ZO)
DATA M:NUS/38/. IPER/471, IZERO/Z71
I i-O
FP'} = FFN
N = NDEC
MAXN = 9
IF (N - ~''.XNl 11,11,10

ION = MAXN
11 IF 'N - W:<Nl lZ, ZO, zr,
1Z N = -~AY~·!

ZO IF (FP I) ?1, 30, ',0
21 I 1= i 1-1

NUM ( I i ) = NUS

001

LI NEOOZ 1
LI NEOOZZ
LI NEOOZ3
LI NEOOZ4
LI NEOOZ5
LI NEOOZ6
LI NE002 7
LI NEOOZ8
LINEOOZ9
LI NE0030
L1NE0031
LINE0032
LI NE0033
LI NE0034
LI NE0035
LI NE0036
L1NE003?
LI NE0038
LI NE0039
LI NE0040
LINE0041
LI NEOOI.Z
LI NE0043
LINE0044
LI NE0045
LINE0046
LI NE0047
LINE0048
LI NE0049
LINE0050
LI NE0051
L~NE005Z
L1NE0053
LI NE0054
LI NE0055
'_: NE0056
L1NE0057
LI NE0058
LI NE0059
NUMBOOQl
NUMBOOOZ
NUMB0003
NUMB0004
NUMB0005
NUMB0006
NUMB0007
NUMB0008
NUMB0009
NUMB0010
NUMB0011
NUMB001Z
NUMB0013
NUMB0014
NUMB0015
NUMBC016
IJUMBOO 17
NUt1B0018
NUMB0019
NUMBOOZO
NWIBOOZ 1
NUM800ZZ
NU~BOOZ3



21

SO

53
54

NUM80024
NUMB0025
NUMBO,JZ6
NUMBOO?7
NUMBOO,8
NUMB0029
NUMB0030
NUMB0031
NUMB0032
NUMB0033
NUMB0034
NUMB0035
NUMB0036
NUMB0037
NUMB0038
NUMB0039
NUMB0040
NUMB0041
NUMB0042
NUMB0043
NUMB0044
NUMBOO:,5
~UMB0046

~UMB0047

Ni IMB0048
NLMB0049
NUI'BCJ50
NU~,i3005 1
NUMll0052
NUM&0053
NUMB\10~4

NUMBe055
NUMB0156
NUMBOlS7
SCALOO)1
SCALOOl'2
SCALOOC3
SCALOOO',
SCALOOO:
SCAL0006
SCAL0007
SCAL0008
SCAL0009
SCAL0010
SCALOOll
SCAL001Z
SCAL0013
SCAL0014
SCAL0015
SCAL0016
SCAL0017
SCAL0018
SCAL0019
SCAL0020
SCAL0021
SCAL002Z
SCAL0023
SCAL0024
SCAL0025
SCAL0026
SCAL0027
SCALOOZ8

51
52

30 MN = -N
IF (N) 31, 32, 32

31 MN = MN - 1
32 FPV = ABS(FPV) • (0.5 • 10 .•• MN)

: = AL OG 10(f PV) • 1. 0
ILP = 1
IF (N • 1) 40, 41, 41

40 1LP = ILP • N • 1
:'1 IF ,ILP) SO, SO, 51

11" 11 ·1
NUI'I( 11 )=1ZERO
GO TO 61
IF (ILP'N-18) 54,54,52
N=-l
IF (ILP-19) 54,54,53
ILP=19
00 60 J= I, I LP

K = FPV t 10. t' (J - I)
11 =11 • 1
NUM ( I I ) =K· IZERO

FPV = FPV - (FLOAT(K) • 10. t. (I - J»
60 CONTINUE

61 IF (N) 99, 7C, 70
70 ! r=11·1

NUM(II)=IPER
IF (N) 99, "9, 80

80 DO 90 J = 1, N
K = FPV t ',0.

I I: 11 • 1
NUM( I I )=K+ IZ"RO

90 FPV: FPV t 10. - FLOATOO
99 CALL SYMBOL (XPAGt,YPAGE,HEIGHT,NUM,ANGLE,I:'1000)

RETURN
EN!)
SUBROUrlNE SCALE (ARRAY,AXLEN,NPTS,INC)

CALCOMP HeRS PN 7110~2/911072 FOR CDC 600J SERIES OCT.,1972
COPYRIGHT 1972 CA.L1FORNIA COMPUTER PRODUCTS, INC.
C..... ARRAY NAME OF ARRAY CONTAINING VALUES TO BE SCALED.
C..... AXlEN LENGTH IN INCHES ovER WHICH ARRAY IS TO BE SCALED.
C..... NPT5 NUMBER OF POINTS TO BE SCALED.
C..... INC INCREMENT OF LOCATJON OF SUCCESSIVE POINTS.

DIMENS!ON ARRAY(1),SAVE(7)
SAVE(I)=1.0
SAVE(2)=2.0
SAVE(3)=4.0
SAVE(4)=5.0
SAVE(5)=8.0
SAVE (6)=10. 0
SIWE (7) =20.
FAD=O.OI
K·IABS: INe>
N=NPTS·K
YO=ARRAY(I)
YN=YO
DO <'5 l=l,N,K
YS=M'"AY( I)
IF (YD-YS) 22,22.Z1
'(O=YS
GO TO 25
IF ('(S-YN) 25,25,24
'(/1=',5
CONTINUE

I

I

POI

21

SO

53
54

NUM80024
NUMB0025
NUMBO,JZ6
NUMBOO?7
NUMBOO,8
NUMB0029
NUMB0030
NUMB0031
NUMB0032
NUMB0033
NUMB0034
NUMB0035
NUMB0036
NUMB0037
NUMB0038
NUMB0039
NUMB0040
NUMB0041
NUMB0042
NUMB0043
NUMB0044
NUMBOO:,5
~UMB0046

~UMB0047

Ni IMB0048
NLMB0049
NUI'BCJ50
NU~,i3005 1
NUMll0052
NUM&0053
NUMB\10~4

NUMBe055
NUMB0156
NUMBOlS7
SCALOO)1
SCALOOl'2
SCALOOC3
SCALOOO',
SCALOOO:
SCAL0006
SCAL0007
SCAL0008
SCAL0009
SCAL0010
SCALOOll
SCAL001Z
SCAL0013
SCAL0014
SCAL0015
SCAL0016
SCAL0017
SCAL0018
SCAL0019
SCAL0020
SCAL0021
SCAL002Z
SCAL0023
SCAL0024
SCAL0025
SCAL0026
SCAL0027
SCALOOZ8

51
52

30 MN = -N
IF (N) 31, 32, 32

31 MN = MN - 1
32 FPV = ABS(FPV) • (0.5 • 10 .•• MN)

: = AL OG 10(f PV) • 1. 0
ILP = 1
IF (N • 1) 40, 41, 41

40 1LP = ILP • N • 1
:'1 IF ,ILP) SO, SO, 51

11" 11 ·1
NUI'I( 11 )=1ZERO
GO TO 61
IF (ILP'N-18) 54,54,52
N=-l
IF (ILP-19) 54,54,53
ILP=19
00 60 J= I, I LP

K = FPV t 10. t' (J - I)
11 =11 • 1
NUM ( I I ) =K· IZERO

FPV = FPV - (FLOAT(K) • 10. t. (I - J»
60 CONTINUE

61 IF (N) 99, 7C, 70
70 ! r=11·1

NUM(II)=IPER
IF (N) 99, "9, 80

80 DO 90 J = 1, N
K = FPV t ',0.

I I: 11 • 1
NUM( I I )=K+ IZ"RO

90 FPV: FPV t 10. - FLOATOO
99 CALL SYMBOL (XPAGt,YPAGE,HEIGHT,NUM,ANGLE,I:'1000)

RETURN
EN!)
SUBROUrlNE SCALE (ARRAY,AXLEN,NPTS,INC)

CALCOMP HeRS PN 7110~2/911072 FOR CDC 600J SERIES OCT.,1972
COPYRIGHT 1972 CA.L1FORNIA COMPUTER PRODUCTS, INC.
C..... ARRAY NAME OF ARRAY CONTAINING VALUES TO BE SCALED.
C..... AXlEN LENGTH IN INCHES ovER WHICH ARRAY IS TO BE SCALED.
C..... NPT5 NUMBER OF POINTS TO BE SCALED.
C..... INC INCREMENT OF LOCATJON OF SUCCESSIVE POINTS.

DIMENS!ON ARRAY(1),SAVE(7)
SAVE(I)=1.0
SAVE(2)=2.0
SAVE(3)=4.0
SAVE(4)=5.0
SAVE(5)=8.0
SAVE (6)=10. 0
SIWE (7) =20.
FAD=O.OI
K·IABS: INe>
N=NPTS·K
YO=ARRAY(I)
YN=YO
DO <'5 l=l,N,K
YS=M'"AY( I)
IF (YD-YS) 22,22.Z1
'(O=YS
GO TO 25
IF ('(S-YN) 25,25,24
'(/1=',5
CONTINUE

I

I

POI



SCAL0029
SCAL0030
SCAL0031
SCAL0032
SCA~0033

SCALO~34

SCAL0035
SCAL0036
SCAL0037
SCAL0038
SCAL0039
SCAL0040
SCAL0041
SCAL0042
SCAL0043
SCAL0044
SCAL0045
SCAL0046
SCAL0047
SCAL0048
SCAL0049
SCAL0050
SCAL0051
SCAL0052
SCAL0053
SCAL0054
SCAL0055
SCAL0056
SCAL0057
SCAL0058
SCAL0059
SCAL0060
SCAL0061
SCAL0062
SCAL0063
SCAL006'.
SYMB0001
SYMB0002
SYMB0003
SYMB0004
SYMB0005
SYMB0006
SYMB0007
SYMB0008
SYMB0009
SYMB0010
SYMB0011
SYMB0012
SYMB0013
SYMB0014
SYMB0015
SYMB0016
SYMB0017
SYMB0018
SYMB0019
SYMB0020
SYMB0021
SYMB0022
SYMB0023
SYMB0024
SYMB0025
SYMB0026

NCS/NCl-!
V

,NWS/61

C
C
C

«2*'NBC-1l/NCWl'NC~
V

DATA NCS/601
20 NCNT=O

IPEN=3
NT=NCHAR
NC=1
I 1=1
IF(A8S(XPAGE-999.0l-0.1) 106,105,105

105 XD=XPAGE
GO TO 110

106 XO=XO·XNC*XA'.875
110 IF(ABS(YPAGE-999.0l-0.1l 116,115,115

115 YO=YPAGE
GO TO 120

116 YO=YO+XNC*YA*.875
120 IF (NTl 200,400,300
200 IF (NT+1) 210,220,220
210 IPEN=2
220 le (IBCD(1l-lrENTl 230,230,~00

FIRSTV=YO
IF (YOl 34,35,35

34 FAD=FAD-l.0
35 DELTAV=(YN-FIRSTVl/AXLEN

IF (DELTAVl ~Q,70,40

40 I=ALOG10(DELTAVl+1000.0
P=10.0**(I-l000l
DELTAV=DELTAV/P-0.01
DO 45 1=1,6
15= I
IF (SAVE(Il-DELTAVl 45,50,50

45 CDNT INU:C
50 ~ELTAV=SAVE(ISl*P

FIRSTV=DELTAV*AINT(YO/DELTAV+FADl
T=FIRSTV+(AXLEN+0.01l*DELTAV
IF (T-YNl 55,57,57

55 FIRSTV=P*AINT(YO/P+FADl
T=FIRSTV+(AXLEN+.01l·DELTAV
IF <T-YNl 56,57,57

56 15=15+1
GO TO 50

57 FIRSTV=FIRSTV-AINT«AXLEN+(FIRSTV·YNl/DELTAVl/2.0l*DELTAV
IF (YO*FIRSTVl 58,58,59

58 FIRSTV=O.O
59 IF (INCl 61,61,65

61 FIRSTV=F IRSTV+A INHAXLEN +.5) -DEL TAV
DELTAV=-DELTAV

65 N=N.l
ARRAY(Nl=FIRSTV
N=N+k
ARRAY(Nl=DELTAV

67 RETURN
70 DELTAV=2.0*FIRSTV

DELTAV=ABS(DELTAV/AXLENl+l.
GO TO 40
END
SUBROUTINE SYMBOL (XPAGE,YPAGE,HEIGH,IBCD,ANGLE,NCHARl

CALCDMP HCBS PN 711072/911072 FOR CDC 6000 SERiES OCT.,1972
COPYRIGHT 1972 CALIFORNIA COMPUTER PROOUCTS,INC.

DIMENSION IBCD( 1)
DATA OLDTH,OLDFT/2'999.0I,XO,YO,XNC/3'0.0I,ICENT/151

coz

SCAL0029
SCAL0030
SCAL0031
SCAL0032
SCA~0033

SCALO~34

SCAL0035
SCAL0036
SCAL0037
SCAL0038
SCAL0039
SCAL0040
SCAL0041
SCAL0042
SCAL0043
SCAL0044
SCAL0045
SCAL0046
SCAL0047
SCAL0048
SCAL0049
SCAL0050
SCAL0051
SCAL0052
SCAL0053
SCAL0054
SCAL0055
SCAL0056
SCAL0057
SCAL0058
SCAL0059
SCAL0060
SCAL0061
SCAL0062
SCAL0063
SCAL006'.
SYMB0001
SYMB0002
SYMB0003
SYMB0004
SYMB0005
SYMB0006
SYMB0007
SYMB0008
SYMB0009
SYMB0010
SYMB0011
SYMB0012
SYMB0013
SYMB0014
SYMB0015
SYMB0016
SYMB0017
SYMB0018
SYMB0019
SYMB0020
SYMB0021
SYMB0022
SYMB0023
SYMB0024
SYMB0025
SYMB0026

NCS/NCl-!
V

,NWS/61

C
C
C

«2*'NBC-1l/NCWl'NC~
V

DATA NCS/601
20 NCNT=O

IPEN=3
NT=NCHAR
NC=1
I 1=1
IF(A8S(XPAGE-999.0l-0.1) 106,105,105

105 XD=XPAGE
GO TO 110

106 XO=XO·XNC*XA'.875
110 IF(ABS(YPAGE-999.0l-0.1l 116,115,115

115 YO=YPAGE
GO TO 120

116 YO=YO+XNC*YA*.875
120 IF (NTl 200,400,300
200 IF (NT+1) 210,220,220
210 IPEN=2
220 le (IBCD(1l-lrENTl 230,230,~00

FIRSTV=YO
IF (YOl 34,35,35

34 FAD=FAD-l.0
35 DELTAV=(YN-FIRSTVl/AXLEN

IF (DELTAVl ~Q,70,40

40 I=ALOG10(DELTAVl+1000.0
P=10.0**(I-l000l
DELTAV=DELTAV/P-0.01
DO 45 1=1,6
15= I
IF (SAVE(Il-DELTAVl 45,50,50

45 CDNT INU:C
50 ~ELTAV=SAVE(ISl*P

FIRSTV=DELTAV*AINT(YO/DELTAV+FADl
T=FIRSTV+(AXLEN+0.01l*DELTAV
IF (T-YNl 55,57,57

55 FIRSTV=P*AINT(YO/P+FADl
T=FIRSTV+(AXLEN+.01l·DELTAV
IF <T-YNl 56,57,57

56 15=15+1
GO TO 50

57 FIRSTV=FIRSTV-AINT«AXLEN+(FIRSTV·YNl/DELTAVl/2.0l*DELTAV
IF (YO*FIRSTVl 58,58,59

58 FIRSTV=O.O
59 IF (INCl 61,61,65

61 FIRSTV=F IRSTV+A INHAXLEN +.5) -DEL TAV
DELTAV=-DELTAV

65 N=N.l
ARRAY(Nl=FIRSTV
N=N+k
ARRAY(Nl=DELTAV

67 RETURN
70 DELTAV=2.0*FIRSTV

DELTAV=ABS(DELTAV/AXLENl+l.
GO TO 40
END
SUBROUTINE SYMBOL (XPAGE,YPAGE,HEIGH,IBCD,ANGLE,NCHARl

CALCDMP HCBS PN 711072/911072 FOR CDC 6000 SERiES OCT.,1972
COPYRIGHT 1972 CALIFORNIA COMPUTER PROOUCTS,INC.

DIMENSION IBCD( 1)
DATA OLDTH,OLDFT/2'999.0I,XO,YO,XNC/3'0.0I,ICENT/151

coz



230 FCTcHEIGH+HEIGrl
GO TO 410

300 NC=MOD(NT.l000)
C 1.1428571=8.0/7.0

400 FCT=HEIGH*l. 1428571
410 CALL PLOT (XO,YO.IPEN)

XNC=NC
IF (ANGLE-OLDTH) 420,415,420

415 IF (FCT-OLDFT)425,417,425
417 IC=1004

GO TO 430
420 OLDTH=ANGLE

TH1=OLDTH*0.017453
SI NTH=S IN<TH1)
COSTH= COS <TH1)

425 CLDFT=FCT
Xi\=Fcr*Cf1STH
YA=FLT'SlN;:"
IC=1003

430 IF (NC-NCS) 445.445,440
440 NC=NCS
445 ICNT=NC+8

C,A I BUF F( ICNT , ICNT , -1)
CALL PLOT(XA,YA.IC)
IF (NT) 500.450,470

450 NCNT=-l
GO TO 500

470 NCNT=NC
IF (NT-l000) 500.450,480

480 NCNT=-NC
500 CALL BUFF (IBCD(!I),NCNT.1)

NT=NT-NC
IF (NT) 600.600,510

510 IF(NT-l000)530,600.520
520 ! I=! I+NCS

NC=NT-l00o
GO TO 430

530 11=1 I+NWS
NC=NT
GO TO 430

600 RETURN
END
SUBROUTINE FACTOR(FACT)

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SERIES OCT.,1972
COPYRIGHT 197L CALIFORNIA COMPUTER PRODUCTS,INC.

CALL PLOT (FACT,FACT,1000)
RETURN
END
SUBROUTINE NEWPEN(INP)

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SEPIE3 OCT.,1972
COPYRIGHT 1972 CALIFORNIA COMPUTER PROJUCTS.INC.
C THIS SUBROUTINE SELECrS A PEN ON 718/7180 PLOTTERS.

DATA IOLDPN/l1
I NPl = I NP
IF (INP - IOLDDN) 15,99,15

15 INPl = M80(INP1,9)
IF (INP1) 20.99,25

20 INPl = -INPl
25 IOLOPN = IN~'

CALL BUFF(0.2.-1)
CALL BUFF(4,1.0)
CALL BUFF(INP1,l,O)

002

SYMB0027
SYMB0028
SYMB0029
SYMB0030
SYMB0031
SYMB0032
SYMB0033
SYMB0034
SYMB0035
SYMB0036
SYMB0037
SYMB0038
SYMB0039
SYMB0040
SYMB0041
SYMB0042
SYMB0043
SYMB0044
SYMB0045
SYMB0046
SYMB0047
SYMB0048
SYMB0049
SYMB0050
SYMB0051
SYMB0052
S'iM50053
SYMB0054
SYMB0055
SY'1B0056
SY~IB0057

SYr~B0058

SYMC0059
SYMB0060
SYMB0061
SYMB0062
SYMB0063
SYMB0064
SYMBOOh5
SY~1B00b6

SYMB0067
SYMBOOb3
FACTOOO 1
FACTOOOZ
FACTC003
FACT0004
FACT0005
FACT0006
NE~!POOOO

NEI-JPOOOl
NEWPC002
NEWP0003
NEWP0004
~EWP0005

NEWP0006
NEWP0007
NEWP0008
NEWP0009
NEWP0010
NEWP0011
NEWP0012
NEWP0013

230 FCTcHEIGH+HEIGrl
GO TO 410

300 NC=MOD(NT.l000)
C 1.1428571=8.0/7.0

400 FCT=HEIGH*l. 1428571
410 CALL PLOT (XO,YO.IPEN)

XNC=NC
IF (ANGLE-OLDTH) 420,415,420

415 IF (FCT-OLDFT)425,417,425
417 IC=1004

GO TO 430
420 OLDTH=ANGLE

TH1=OLDTH*0.017453
SI NTH=S IN<TH1)
COSTH= COS <TH1)

425 CLDFT=FCT
Xi\=Fcr*Cf1STH
YA=FLT'SlN;:"
IC=1003

430 IF (NC-NCS) 445.445,440
440 NC=NCS
445 ICNT=NC+8

C,A I BUF F( ICNT , ICNT , -1)
CALL PLOT(XA,YA.IC)
IF (NT) 500.450,470

450 NCNT=-l
GO TO 500

470 NCNT=NC
IF (NT-l000) 500.450,480

480 NCNT=-NC
500 CALL BUFF (IBCD(!I),NCNT.1)

NT=NT-NC
IF (NT) 600.600,510

510 IF(NT-l000)530,600.520
520 ! I=! I+NCS

NC=NT-l00o
GO TO 430

530 11=1 I+NWS
NC=NT
GO TO 430

600 RETURN
END
SUBROUTINE FACTOR(FACT)

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SERIES OCT.,1972
COPYRIGHT 197L CALIFORNIA COMPUTER PRODUCTS,INC.

CALL PLOT (FACT,FACT,1000)
RETURN
END
SUBROUTINE NEWPEN(INP)

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SEPIE3 OCT.,1972
COPYRIGHT 1972 CALIFORNIA COMPUTER PROJUCTS.INC.
C THIS SUBROUTINE SELECrS A PEN ON 718/7180 PLOTTERS.

DATA IOLDPN/l1
I NPl = I NP
IF (INP - IOLDDN) 15,99,15

15 INPl = M80(INP1,9)
IF (INP1) 20.99,25

20 INPl = -INPl
25 IOLOPN = IN~'

CALL BUFF(0.2.-1)
CALL BUFF(4,1.0)
CALL BUFF(INP1,l,O)

002

SYMB0027
SYMB0028
SYMB0029
SYMB0030
SYMB0031
SYMB0032
SYMB0033
SYMB0034
SYMB0035
SYMB0036
SYMB0037
SYMB0038
SYMB0039
SYMB0040
SYMB0041
SYMB0042
SYMB0043
SYMB0044
SYMB0045
SYMB0046
SYMB0047
SYMB0048
SYMB0049
SYMB0050
SYMB0051
SYMB0052
S'iM50053
SYMB0054
SYMB0055
SY'1B0056
SY~IB0057

SYr~B0058

SYMC0059
SYMB0060
SYMB0061
SYMB0062
SYMB0063
SYMB0064
SYMBOOh5
SY~1B00b6

SYMB0067
SYMBOOb3
FACTOOO 1
FACTOOOZ
FACTC003
FACT0004
FACT0005
FACT0006
NE~!POOOO

NEI-JPOOOl
NEWPC002
NEWP0003
NEWP0004
~EWP0005

NEWP0006
NEWP0007
NEWP0008
NEWP0009
NEWP0010
NEWP0011
NEWP0012
NEWP0013



CALL PLOT(0.O,O.O,1005) NEWP0014
99 RETURN NEWPOO 15

END NEWP0016
SUBROUTINE WHERE(XPAGE,YPAGE,RFACT) WHEROOOl

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SER[ES OCT.,1972 WHER0002
COPYRIGHT 1972 CALIFORN[A COMPUTER PRODUCTS, INC. WHER0003

CALL PLOT(XPAGE,YPAGE, 1001) WHER0004
CALL PLOT(RFACT,RFACT,1002) WHER0005
RETURN WHERC006
END WHER0007
SUBROUTINE PLOTS (!,J,LDEV) PLTSOOOl

CALCOMP HCBS PN 711072/911072 FOR CDC 600e SER[ES OCT.,1972 PLTS0002
r.OPYRIGHT 1972 CALIFORN[A COMPUTER PRODUCTS,INC. PLTS0003

IDENT=1110 PLTS0004
IDENT2=9901 PLTS0005
CALL BUFF (LDEV,l,-2) PLTS0006
~ALL BUFF ([DENT,3,O) PL-S0007
CALL BUFF(IDENT2,3.0) PLTS0008
CALL BUFF (1000,1('00,-1) PLTS0009
CALL BUFF (1,1,0) PLTS001 0
CALL BUFF (13,0) PLTSOOll
CALL BUFF (257,2,0) PLTS0012
RETURN PLTS0013
END PL Tsr014
SUBROUTI NE PLOT<XPAGE, ,(PAGE, [PEN) PLOl 0001

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SER!ES OC1.,1972 PLOT0002
COPYRIGHT 1972 CALIFORNIA COMPUTER PRODUCTS,[NC. PLOT0003
C·t'[S(1) SHOULD BE 2"(NBC-l)-1 WHERE NBC IS THE NO. OF B,TS/CHARACTER.PLOT0004
C"'!S(3) W[LL BE 2't(NBA-l)-1 WHERE NBA [5 THE NO. OF BI~~/TWO WORDS PLOT0005
C"'[N 900. PLOT0006
Ctt SIGN(X,Y) = X'(Y/ABS(Y» LOTOOO'

DIMENSiON [5(3) P_OT0008
DATA [S(1),IS(2),iS(3)/31,2047,"'31~711 PLOT0009
DATA MAX/500l, [OLDX,!GLDY,[OPEN,[crcG/~'OI ,MAXDX/327681 PLOT0010
DATA IBLK, IFFLAG/2'1/,FACT/l.0I,SlEPSt:OOOO.I,STEPS1/10000.1 PLOT0011
DATA ISFLG,MDX,MDY/3'01 PLOT0012

20 ! NEWP= IPEN PLOT0013
ICOD1=16 PLOT0014
I COD=2 PLOT0015
IF(INEWP-IOP~N) 25,40,25 PLOT0016

25 IF(INEWP-2) 27,37.31 PLOT0017
27 [F( [NE~JP) 29,40,40 PLOT0018
29 ISFLG=-1 PLOT0019

INEWP=-INEWP PLOT0020
GO TO 25 PLOTOO'l

31 IF( INEWP-999) 35,33,1000 PLOTOOc:2
33 ICFLG=-l PLOT0023

IBLK=9998 PLOT0024
ISFLG=-l PLOT0025

35 IF(IOPEN-3) 36,40,36 P10T0026
36 INEWP=3 PLOT0027

I COD=3 PLOTOOZ8
37 CALL BUFF([COD,l,O) PLOT0029

IOPEN=INEWP PLOT0030
40 IX=XPAGE'STEPS.S[GN(O.5,XPAGE) PLOT0031

lDX=[X-IOLDX P~OT0032
IADX=[ABS( !OX) PLOT0033
IOLDX= IX PLOT0034
IY=YPAGE'STEPS.S[GN(O.5,YPAGE) PLOT0035
IDY=IY-IOLDY PLOT0036
IADY=IABS(!OV) PLOT0037
IOLDY= IY PLOT0038

E02

CALL PLOT(0.O,O.O,1005) NEWP0014
99 RETURN NEWPOO 15

END NEWP0016
SUBROUTINE WHERE(XPAGE,YPAGE,RFACT) WHEROOOl

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SER[ES OCT.,1972 WHER0002
COPYRIGHT 1972 CALIFORN[A COMPUTER PRODUCTS, INC. WHER0003

CALL PLOT(XPAGE,YPAGE, 1001) WHER0004
CALL PLOT(RFACT,RFACT,1002) WHER0005
RETURN WHERC006
END WHER0007
SUBROUTINE PLOTS (!,J,LDEV) PLTSOOOl

CALCOMP HCBS PN 711072/911072 FOR CDC 600e SER[ES OCT.,1972 PLTS0002
r.OPYRIGHT 1972 CALIFORN[A COMPUTER PRODUCTS,INC. PLTS0003

IDENT=1110 PLTS0004
IDENT2=9901 PLTS0005
CALL BUFF (LDEV,l,-2) PLTS0006
~ALL BUFF ([DENT,3,O) PL-S0007
CALL BUFF(IDENT2,3.0) PLTS0008
CALL BUFF (1000,1('00,-1) PLTS0009
CALL BUFF (1,1,0) PLTS001 0
CALL BUFF (13,0) PLTSOOll
CALL BUFF (257,2,0) PLTS0012
RETURN PLTS0013
END PL Tsr014
SUBROUTI NE PLOT<XPAGE, ,(PAGE, [PEN) PLOl 0001

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SER!ES OC1.,1972 PLOT0002
COPYRIGHT 1972 CALIFORNIA COMPUTER PRODUCTS,[NC. PLOT0003
C·t'[S(1) SHOULD BE 2"(NBC-l)-1 WHERE NBC IS THE NO. OF B,TS/CHARACTER.PLOT0004
C"'!S(3) W[LL BE 2't(NBA-l)-1 WHERE NBA [5 THE NO. OF BI~~/TWO WORDS PLOT0005
C"'[N 900. PLOT0006
Ctt SIGN(X,Y) = X'(Y/ABS(Y» LOTOOO'

DIMENSiON [5(3) P_OT0008
DATA [S(1),IS(2),iS(3)/31,2047,"'31~711 PLOT0009
DATA MAX/500l, [OLDX,!GLDY,[OPEN,[crcG/~'OI ,MAXDX/327681 PLOT0010
DATA IBLK, IFFLAG/2'1/,FACT/l.0I,SlEPSt:OOOO.I,STEPS1/10000.1 PLOT0011
DATA ISFLG,MDX,MDY/3'01 PLOT0012

20 ! NEWP= IPEN PLOT0013
ICOD1=16 PLOT0014
I COD=2 PLOT0015
IF(INEWP-IOP~N) 25,40,25 PLOT0016

25 IF(INEWP-2) 27,37.31 PLOT0017
27 [F( [NE~JP) 29,40,40 PLOT0018
29 ISFLG=-1 PLOT0019

INEWP=-INEWP PLOT0020
GO TO 25 PLOTOO'l

31 IF( INEWP-999) 35,33,1000 PLOTOOc:2
33 ICFLG=-l PLOT0023

IBLK=9998 PLOT0024
ISFLG=-l PLOT0025

35 IF(IOPEN-3) 36,40,36 P10T0026
36 INEWP=3 PLOT0027

I COD=3 PLOTOOZ8
37 CALL BUFF([COD,l,O) PLOT0029

IOPEN=INEWP PLOT0030
40 IX=XPAGE'STEPS.S[GN(O.5,XPAGE) PLOT0031

lDX=[X-IOLDX P~OT0032
IADX=[ABS( !OX) PLOT0033
IOLDX= IX PLOT0034
IY=YPAGE'STEPS.S[GN(O.5,YPAGE) PLOT0035
IDY=IY-IOLDY PLOT0036
IADY=IABS(!OV) PLOT0037
IOLDY= IY PLOT0038
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49 IF(IAOX-IAOY) 50.51.51 PLOT003950 NDIV= lADY IMAXOX PLOT0040GO ro 52 PLOT004151 NDIV=IADX/MAXOX PLOT004252 IF(NDIV) 44.44.152 PLOT0043152 NA=NDIV PLJT0044NT=NA+NA PLOr0045NB=NA PLOT0046NDIV=NB+l PLOT0047ISX= IS! GN (1 • IDX) PLOT0048ISY= ISIGN( 1. IDY) PLOT0049IDX=IDX/NDIV PLOT0050
IDY=IDY/NDIV PLOT0051
NR=2 *( IADX- IABS( IOX) -ND IV) PLOT0052NS=2*(IADY-IABS(lDY).NDIV) PLOT0053
IMFLG=O PLOT005443 IADX=IABS(IDX+MDX) PLJT0055
IADY=IABS(IDY+MDY) PLOT005644 IXCNT=O PLOT0057IYCNT=O PLOT0058IF(IADX) 62.62,61 PLOT005961 IXCNT= IXCNT+1 PLOT0060IF(IADX-!S(!XCNT» 62.161.61 PLOT0061161 IMFLG=l PLOT006262 IF(IADY) 64,64.63 PLOT006363 IYCNT=IYCNT+1 PLOT0064IF(IADY-IS(!YCNT» 64.163,63 PLOT0065163 IMFLG=l PLOT006664 ICOD=IXCNT+IYCNT+l PLOT0067CALL BUFF(ICOD,ICOD.-l) PLOT0068
ICOD=IXCNT*4+IYCNT+!CODl PLOT0069
IF (ICOD-16) 66.65.66 PLOT007065 IF (ISFLG) 66,67.66 PLOT007l66 CALL BUFF(ICOD,l.0) PLOT007ZIT= IDX+MDX PLOTOO13IF (I T> 160, 170. 160 PLOT0074160 CALL BUFF (IT,IXCNT.O) PLOT0075170 IT= IDY+MDY PLOT0076IF (IT> 200,190.200 PLOToon

2~0 CALL BUFF (IT .lYCNT .0) PLOT00781'.10 CONTINUE PLOTOO79,7 MDX=O PLOT0080MDY=O PLOT0081OlDIV=NDIV-l PLOT0082IF (NDIV) 70.70.53 PLOT00835.\ NA=NA-NR PLOT0084NB=NB-NS PLOT0085IF (NA) 54.5j ".'i PLOT008654 MDX=ISX PLOT0087NA=NA+NT PLOT008855 IF (NB) 56,57,57 PLClT008956 MliY=ISY PLOT0090NB=NB+NT PLOT009157 IF(IMFLG) 64,64.43 PLOT009270 IF (ISFLG) 75,999,71 PLOT0093

I
71 IF (IPEN-1000) 998.999,999 PLOT009475 CALL BUFF(MAX,MAX.-l) PLOT0095ISFLG=O PLOT0096

~
10LDX=0 PLOT0097IOLDY=O PLOT0098IOPEN=O PLOT0099IBLK=IBLK+l PLOT0100
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PLOT0101
PLOT0102
PLOT0103
PLOT0104
PLOT0105
PLOT0106
Pl~llJ; ~;­

P.OT0108
P'.OT0109
PL2Tn '10
PLOT0111
PLOT0112
PLOT0113
PLOTO'I14
PLOT0115
PLOT0116
PL:JT0117
PLOT0118
PLOTOl19
PLOT0120
PLOT0121
PLOT0122
PLOT0123
PLOTO'2 t,
PLOTO?'i
PLOT01~'6

PLOT012 7

PLOT0128
PL0T0129
PLOT0130
PLOT0131
t-'LO :0132
PlOT0133
PLO:0134
PLOTO 135
PLOT0136
PLOT0137
PLOT0138
PLOT0139
PLOTOI~O

PLOT0141
PLOT0142
PI.OT0143
PLOT0144
PLOT0145
BUFFOOOl
BUFFQ002
BUFF0003
BUFF0004

BUFF0005
BUFF0006
BUFF0007
BUFF0008
BUFF0009
GLJFF0010
BUFFOOll
BUFFOC12
BUFF0013
BUFF0014
BUFF0015
BucF0016

SAVE AO
PICK UP ADDR. OF ARG
SAVE IT
PICK UP ADOR. OF ARG ~
SAVE IT
PICK UP AOOR. OF ARG 3
SAVE IT
INITIALIZE PART WORD(ILOC)

IDENT BUFF
CALCOMP HCBS PN 756012/956012 FOR [DC 7000 SERIES
COPYRIGHT 1973 CALIFDRNIA COMPUTER PRODUCTS, INC.

ENTRY BUFF
ENTRY CLOSE
DATt>. 0
5\(6 AO
S,,6 iEMPAQ
SA2 A'
SBl X2
SA2 Al+l
SB2 X2
SA2 Al+2
SB3 X2
SAl ILOC2
[lX7 Xl
SAl IBUFl

BUFF

CALL BUFF(1.1.0)
CALL BUFF(IBLK,3.0)
!FFLG=l
IF(ICFLG) 80.999.999

80 CALL BUFF(MAX,MAX.-l)
! CFLG=O

998 ISFLG=O
999 RETURN
1000 IF<IPEN-l00n 1010.1020.1030
1010 FACT=XPf.G£:

STEPS~STEPSltFACT
IFFLG= 1
RETURN

i0~0 XPAGE=FLOAT(IOLOX)/STEPS
YPAGE=FLOAT(!OLOY)/STEPS
RETURN

1030 IF (IPEN-l003) '032,1)40,1050
1032 XPAGE=FACT

RETURN
1040 IDX=XPAGEtSTEPS+SIGN(0.5,XPAGE)

IDY=YPAGE t STEPS+S IGN (0.5. '(PAGE)
XPAGE,cLOAT(IDX)/STEPS
YPAGE=FLOAT(IDY)/STEPS
IADX=IABS(IDX)
IADY=IABS( lDY>
NDlv=l
IFFLG=O
ICOOl =32
ISFLG= 1
IF (3 '~IAXO ( IADX. lADY> -MAXDX) 44.44,1051

1050 IF( IPEN-l005) 1051,1060.1060
1060 IOPEN=O

RETURN
1051 IF(IFFLG) 1040.1052,104~
1052 IDX=O

IDY=O
IADX=O
lADY=O
IXCNT=O
IYCNT=O
ICOD1=32
ISFLG=l
NDIV=l
GO TO 64
END
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SAVE IT
PICK UP ADOR. OF ARG ~
SAVE IT
PICK UP AOOR. OF ARG 3
SAVE IT
INITIALIZE PART WORD(ILOC)

IDENT BUFF
CALCOMP HCBS PN 756012/956012 FOR [DC 7000 SERIES
COPYRIGHT 1973 CALIFDRNIA COMPUTER PRODUCTS, INC.

ENTRY BUFF
ENTRY CLOSE
DATt>. 0
5\(6 AO
S,,6 iEMPAQ
SA2 A'
SBl X2
SA2 Al+l
SB2 X2
SA2 Al+2
SB3 X2
SAl ILOC2
[lX7 Xl
SAl IBUFl

BUFF

CALL BUFF(1.1.0)
CALL BUFF(IBLK,3.0)
!FFLG=l
IF(ICFLG) 80.999.999

80 CALL BUFF(MAX,MAX.-l)
! CFLG=O

998 ISFLG=O
999 RETURN
1000 IF<IPEN-l00n 1010.1020.1030
1010 FACT=XPf.G£:

STEPS~STEPSltFACT
IFFLG= 1
RETURN

i0~0 XPAGE=FLOAT(IOLOX)/STEPS
YPAGE=FLOAT(!OLOY)/STEPS
RETURN

1030 IF (IPEN-l003) '032,1)40,1050
1032 XPAGE=FACT

RETURN
1040 IDX=XPAGEtSTEPS+SIGN(0.5,XPAGE)

IDY=YPAGE t STEPS+S IGN (0.5. '(PAGE)
XPAGE,cLOAT(IDX)/STEPS
YPAGE=FLOAT(IDY)/STEPS
IADX=IABS(IDX)
IADY=IABS( lDY>
NDlv=l
IFFLG=O
ICOOl =32
ISFLG= 1
IF (3 '~IAXO ( IADX. lADY> -MAXDX) 44.44,1051

1050 IF( IPEN-l005) 1051,1060.1060
1060 IOPEN=O

RETURN
1051 IF(IFFLG) 1040.1052,104~
1052 IDX=O

IDY=O
IADX=O
lADY=O
IXCNT=O
IYCNT=O
ICOD1=32
ISFLG=l
NDIV=l
GO TO 64
END
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SAO Xl BUFFOO17
SAl 131 GET LOC(l) IN Xl BUFFOO18SA2 132 GET ~CNT IN X2 BUFFOO19
SA3 133 GE T ICNT iN X3 I3UFF0020
SB4 X2 BUFF0021PL X2,BF40 Bl!~F0022
SB4 130-134 BUFFOO23BF40 SX4 134 X4=JCNT=ABS(NCNT) BUFFOOZ4SB4 X3+Z BUFF0025
LT B4,BO,RSTOR IF ICNT.LE.-3,RETURN BUFF0026
NE B4,BO,BF80 IS ICNT.EO.-2 BUFFOOZ7BF60 RJ TAPNAM YES. INITIALIZE TAPE WRITE SETUP BUFFOOZ8
JP RSTOR RETURN BUFF0029BF80 SB4 X3+1 NO BUFF0030
NE B4,BO,BFZOO IS ICNI.EO.-l BUFF0031BF100 SA3 JMAX YES.GET JMAX BUFF003Z
SA5 J GET J BUFF0033
IX3 X3-X5 JMAX-J BUFF0034PX3 BO,X3 BUFF0035
NX3 BO,X3 FLOAT< JMAX-J) BUFF0036SA5 NCW BUFF0037
PX5 BO,X5 BUFF0038
NX5 BO,X5 FLOAT<NCW) BUFF0039FX5 X3*X5 (JMAX-J)*NU BUFF0040UX5 B3,X5 BUFFC<J41
LX5 B3,X5 FIX IT BUFFOO4Z
SA3 JSH GET JSH BUFFOOI,3
IX5 X5+X3 L=(JMAX-Ji'NCW+JSH BUFF0044IX3 X4-X5 JCNT-L BUFF0045NG X3,RSTOR L. LE. JCNT . IF NO, EX IT BUFF0046SX4 0 YES. JCNT=O BUFFOO47SX3 15 X3=15(STOP PLOT)=ILOCl BUFF0048BX6 X3 BUFF0049SA6 ILOCl ILOC1=15(STOP PLOT) BUFF0050
EO BO,BO,BF10uJ BUFF~051BF140 SA3 JSH GET JSH BUFF005ZSA5 NCW GET NCW BUFF0053IX3 X3-X5 Bl!~F0054ZR X3,BF160 IS JSI-!~NCW BUFF0055SX3 15 NO.SET STOP PLOT BUFF0056JP BF1000 BUFF0057BF160 SX4 1 YES.X4=JCNT=1 BUFF0058SA3 J BUFF0059SX3 X3 -3 BUFF0060PL X3,BF1030 IS J.GI.Z(KF) BUFF0061EO BO,BO,EX;";" NO. EXIT BUFF006ZBFZOO NZ X3,BFZO()O IS 1CNI. EO. 0 BUFF0063ZR X4,RSTOR YES.IF JCNT.EO.O,EXIT BUFF0064SA3 NCW GET NCW BUFF0065SB:-- X3+1 BUFF0066SB6 X4 BUFFor ':>7SB3 J3-B6 B3=NCW+l-JCNT=K BUFFOC68SX6 0 IPF=O BUFF0069SA6 IPF BUFF0070PL Xl,BF500 8UFF0071SXl Xl +1 SET TO Z 5 COMPLEMENT BUFFOO7ZNZ Xl, BF500 BUFF0073SAl ONES BUFF0074BF500 RJ PACkl SETS X3= ILOCl BUFF0075SAS IPF BUFF0076ZR X5,BF1000 BUFFOOn5132 :<3 BUFFoon
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SA3 ITAB+B2 ILOC1=ITAB(ILOC1) El,IF F0079
BF1000 RJ PACK2 BUr c0080SX6 B4-1 JSH=JSH-l BUFF':1)81

SA6 JSH BUFFOOo'
SX6 X6-1 BUFFor63
SA5 J BUFFr,084
NG X6,BF1040 IS JSH. LT. 1 BU:~-OO85
NZ X6,BF1100 NO.IS JSH.GT.l BUi-F0086BF10l0 SA3 JMAX NO.JSH=l BUFF008?
IX3 X3-X5 BUFF0088
NZ X3,BFll00 IS J=J~AX BUFF0089
SB5 X5-1 YES.SAvE J BUFF0090SX3 15 BUFF0091RJ PACK2 STORE STOP PLOT BUFFOOn
SA? AQ·B5 IBUF(J)=ILOCZ BUFF0093BF1030 RJ FOUMP WR ITE IBUF BUFF0094
SX6 2 BUFF0095SA6 J J=KF BUFF0096JP BF1050 BUFF0097BF1040 SB5 X5-1 BUFF0098SA? AO·B5 IBUF(J)=ILOC2 ~~;Fa~99
SX6 X5+1 J=J ·1 BUFF0100
SA6 J STORE J BUFF010lBF1050 SX? BO ILOC2=0 BUFF010ZSA5 NCW BUFF0103i:>X6 X5 BUFF0104SA6 JSH JSH=NCW BUFF0105BFll00 SX4 X4-1 JCNT=JCNT-l BUFF010SB5 X4 BUFF0107
EO B5, 80, EXIT EXIT IF JCNT=O BUFF0108LT B5,BO,BF140 IS JCNT. LT. 0 BUFF0109SB3 B3+1 NO.JCNT.GT.O. K=K+' BUFF0110SB5 B3-1 K-l BUFFOlllSA5 NCW BUFFOl12SB4 X5 GET NCW BUFFOl13EO B5 ,B4 ,BF 1130 IS (K-l) =NCW BUFF0114LT B5, B4, BF500 NO.IS (K-l) .LT.NCW BUFFOl15JP 81'2200 NO. (K-1) .GT.NCW BUFF0116BFl130 SAl NK 8UFFOl17JP BFZ240 BUFF0118BF2000 SA5 NCW BUFFOl19SB3 X5+; K=B3= NCW+ 1 BUFF01Z0BX3 X4 ILOC1=X3=JCNT BUFF01ZlSX4 X4+1 JCNT=JC~T+l BUFF01Z2NZ X3,BF1000 IS ILOC1-0 BUFF0123SX4 Z YES.JCNT=i BUFF01Z4BF20Z0 SA5 MSK377 BUFF01Z5
B~.l Xl-X5 NK=MOO(LOC(1),128) BUFF0126SX5 Xl-32 BUFF01Z?NG X5,BF1000 IS NK.LT.32.SKIP IF YES BUFF01Z8SX5 Xl-96 NO BUFF01Z9PL X5,BF2060 IS NK. LT. 96. II' NOT, IT IS. LT. 1Z8 BUFF0130SXl Xl-32 YES BUFF0131SX3 1 BUFF0132JP BF1000 BUFFO 133BFZ060 SX1 Xl-~4 BUFF013~
JP BF1000 BUFF0l- ,BF2Z00 SX6 0 BUFF0136SA6 IPF IPF=O BU~F013?NZ XZ,BF2Z20 IS NCNT=O BUFF013aBX3 Xl YES.ILOC1=NK BUFF0139JP BF1000 BUFF0140
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BUFF0141
BUFF014Z
BUFF0143
BUFF0144
BUFF0145
BUFFO 146
BUH0147
BUFFlJ148
BUFF0149
BUFF0150
BUFF0151
BUFF015Z
BUFF0153
BUFF0154
BUFF0155
BUFF0156
BUFF0157
BUFF0158
BUFF0159
B:.JFF0160
BUFF016l
BUFF0162
BUFF0163
BUFF0164
BUFF0165
BUFF0166
BUFF0161
BUFF0168
BUFF0169
BUFF0170
BUFF017l
BUFF0172
BUFF0173
BUFF017/,
BUFF0175
BUFF0176
BUFFOl77
BUFF0178
BUFF0179
BUFF0180
BUFF018l
BUFF018Z
BUFF0183
BUFF0184
BUFF0185
BUFF0186
BUFF0187
BUFF0188
BUFF0189
BUFF0190
BUFF019l
BUFF019Z
BUFF0193
BUFF0194
BUFF0195
PIJFF0196
BUFF0197
BUFF0198
BUFF0199
BUFF0200
BUFF020l
BUFFOZOZ

J02

LWA + 1
FWA
RECORD LENGTH IN WORDS

[LOCZ=O

[PF=IPF+l

[LOC=LOC([PFl

FLOAT LOGICAL TA~~

RESTORE AO
EXIT

[LOC IS [N Xl
MSK 1T<[LOCll

[S NCNT. GT. 0
NO.NCNT.LT.O.NK=NCW

YES.NK=1
B3=K=NK

SAVE NK

TEST K

GET JSH

GET CORRECT SHIFT

GET CORRECT SHIFT FOR OUTPUT WORD

SAVE JSH
TEST JSH

GET r.
SET MASK

'1ASK IT
SHIFT TO PROPER POSITION
COMB [NE "ITH PART WORD

DATA 0
SX6 A7+1
SAS IBUF1
IX7 X6-X5
PUTW TAPEZ,lBUF,X7
SX7 BO
JP FOUMP

PL XZ,BF2230
SA1 NCW
JP BF2240
SX1 1
SB3 X1
BX6 X1
SA6 NK
SA5 [PF
SX6 X5+1
SA6 IPF
SB2 X6-1
SA1 B1+B2
JP BF500
SA7 ILOC2
EO BO,BO,RSTOR
SM TEMPAO
SAO X4
EO ;lO,BO,BUFF
DATA 0
SX3 B3
SX5 77B
SB2 54
SX3 X3-1
zr.. X3, PK2
f82 82-6
[ 0 80, BO ,PK 1
A<3 82,X1
B,,_' X3'X5
JP PACK 1
DATA 0
SAS JSH
SB2 0
SB4 X5
SXS X5-1
ZR X5,PK4
SB2 82+6
EJ 80,BO,~K3

SXS 77B
BX3 X3'X5
LX3 8Z,X3
BX7 X7+X3
JP PACKZ

INTERNAL SUBROUTINE FOUMP
FOUMP CONSTRUCTS THE [/0 LIST AND IN[TIATES THE OUTPUT

FOUMP

BFZZZO

BFZZ30
BF2Z40

PACKZ

PK1

PK3

PK2

PK4

INTERNAL SUBROUTINE TAPNAM
TAPNAM CONSTRUCTS THE PLOT ,'LE NAME,
INIT[ALIZES THE [/0 LIST, AND .~"Cl~S
THE SYNC CODES IN EACH BUFFER

TAPNAM DATA 0
PXl 80,Xl
NXl !:lO,Xl

BUFF0141
BUFF014Z
BUFF0143
BUFF0144
BUFF0145
BUFFO 146
BUH0147
BUFFlJ148
BUFF0149
BUFF0150
BUFF0151
BUFF015Z
BUFF0153
BUFF0154
BUFF0155
BUFF0156
BUFF0157
BUFF0158
BUFF0159
B:.JFF0160
BUFF016l
BUFF0162
BUFF0163
BUFF0164
BUFF0165
BUFF0166
BUFF0161
BUFF0168
BUFF0169
BUFF0170
BUFF017l
BUFF0172
BUFF0173
BUFF017/,
BUFF0175
BUFF0176
BUFFOl77
BUFF0178
BUFF0179
BUFF0180
BUFF018l
BUFF018Z
BUFF0183
BUFF0184
BUFF0185
BUFF0186
BUFF0187
BUFF0188
BUFF0189
BUFF0190
BUFF019l
BUFF019Z
BUFF0193
BUFF0194
BUFF0195
PIJFF0196
BUFF0197
BUFF0198
BUFF0199
BUFF0200
BUFF020l
BUFFOZOZ

J02

LWA + 1
FWA
RECORD LENGTH IN WORDS

[LOCZ=O

[PF=IPF+l

[LOC=LOC([PFl

FLOAT LOGICAL TA~~

RESTORE AO
EXIT

[LOC IS [N Xl
MSK 1T<[LOCll

[S NCNT. GT. 0
NO.NCNT.LT.O.NK=NCW

YES.NK=1
B3=K=NK

SAVE NK

TEST K

GET JSH

GET CORRECT SHIFT

GET CORRECT SHIFT FOR OUTPUT WORD

SAVE JSH
TEST JSH

GET r.
SET MASK

'1ASK IT
SHIFT TO PROPER POSITION
COMB [NE "ITH PART WORD

DATA 0
SX6 A7+1
SAS IBUF1
IX7 X6-X5
PUTW TAPEZ,lBUF,X7
SX7 BO
JP FOUMP

PL XZ,BF2230
SA1 NCW
JP BF2240
SX1 1
SB3 X1
BX6 X1
SA6 NK
SA5 [PF
SX6 X5+1
SA6 IPF
SB2 X6-1
SA1 B1+B2
JP BF500
SA7 ILOC2
EO BO,BO,RSTOR
SM TEMPAO
SAO X4
EO ;lO,BO,BUFF
DATA 0
SX3 B3
SX5 77B
SB2 54
SX3 X3-1
zr.. X3, PK2
f82 82-6
[ 0 80, BO ,PK 1
A<3 82,X1
B,,_' X3'X5
JP PACK 1
DATA 0
SAS JSH
SB2 0
SB4 X5
SXS X5-1
ZR X5,PK4
SB2 82+6
EJ 80,BO,~K3

SXS 77B
BX3 X3'X5
LX3 8Z,X3
BX7 X7+X3
JP PACKZ

INTERNAL SUBROUTINE FOUMP
FOUMP CONSTRUCTS THE [/0 LIST AND IN[TIATES THE OUTPUT

FOUMP

BFZZZO

BFZZ30
BF2Z40

PACKZ

PK1

PK3

PK2

PK4

INTERNAL SUBROUTINE TAPNAM
TAPNAM CONSTRUCTS THE PLOT ,'LE NAME,
INIT[ALIZES THE [/0 LIST, AND .~"Cl~S
THE SYNC CODES IN EACH BUFFER

TAPNAM DATA 0
PXl 80,Xl
NXl !:lO,Xl



FILE INFORMATION TABLE (FIT) FOR PLOT FILE

FILE LFN=TAPEZ,FO=SO,PD=I-O,BT=C,RT=S,MBL=5IZ0,WSA=IBUF

DATA 0
DATA 33

FILENAME

STORE SYNCH CODE

FLOAT FIXED VALUE

BUFFOZ37
BUFFOZ38
BUFFOZ39
BUFFOZ40
BUFFOZ41
BUFFOZ4Z
BUFFOZ43
BUFFOZ44
BUFFOZ45
BUFFOZ46
BUFFOZ47
BUFFOZ48
BUFFOZ49
BUFFOZ50
BUFFOZ51
BUFFOZ5Z
bu;-iv()j

BUFFOZ55
BUFFOZ56
BUFFOZ57

8UI'FOZ03
BUFFOZ04
BUFFOZ05
BUFFOZ06
BUFFO~~ ,
BUF ~ :'-'0£,
BUFr ,'ZI).l
tluFFO{'O
BUFFOZl1
BUFrOZ1Z
BUFFOZ13
BUFFOZ14
~UFFOZ15

BUFFOZ16
BUFFOZ17
BUFFOZ18
BUFFOZ19
BUFFOZZO
BUFFOZZl
BUFFOZZZ
BUFFOZZ3
BUFFOZZ4
BU::FOZZ5
BUFFOZZ6
BUFFOZZ7
BUFFOZZ8
BUFFOZZ9

BUFFOZ31
BUFFOZ3Z
BUFFOZ33
BUFFOZ34
BUFFOZ35
BUFFOZ36

RETURN

SAVE AD

CLOSE FILE

OPEN FILE,INITIALLY REWOUND

SET LOCATION OF BUFFER

CONVERT TO DISPlAY CODE

REMULTI?LY
COMPUTE REMAINDER
FIX REMAINDER

GET FL.PT. 10
LTAPE/IO
FIX RESULT OF DIVISION

CONVERT TO DISPLAY CODE
PICk UP TAPE PARAMETER
SHIFT HIGH ORDER TO POSITION
SHIFT LOW ORDER DIGIT
COMBINE HIGH ORDER AND TAPE

MASk IN BLANk
SkIP HIGH ORDER CHECk

SAZ Fl0
FX4 Xl/XZ
UX4 B::,X4
LX4 B3,X4
PX3 80,X4
NX3 BO,X3
FX3 X3*XZ
FX5 X1-X3
UX5 B3,X5
LX5 B3,X5
SX5 X5+Z7
NZ X4,CHkBIG
BX4 X5
SX5 BO
EO BO, BO, TOk 1
SB1 X4-10
LT Bl,BO, TOk
SX4 BO
SX4 X4+Z7
SAZ TAPE
LX4 30
LX5 Z4
BX6 X4+XZ
BX6 X6+X5
MX3 4Z
BX6 X6*X3
STORE TAPEZ,LFN=X6
OPENM TAPEZ,I-O,R
SXl IBUF
SAl IBUFl
SAZ SYNCH
BX6 XZ
SA6 IBUF
EO BO,BO,TAPNAM
BSSZ 1
SX6 AD
SA6 TEMPAO
CLOSEM TAPEZ
SA5 TEMPAO
SAD X5
EO CLOSE
DATA 10.0
DATA 0
DATA 0
DATA 0
DATA 1
DATA Z
DATA 48
DATA 10
DATA 377B
DATA 77777777777777777777B
DATA 10
DATA 0
DATA 37313137B
VFD Z4/4HTAPE,36/0

r. "

TOk
TOkl

CHkBIG

Fl0
IBUFl
ILOC1
ILOCZ
IPF
J
JMAX
JSH
MSk377
ONES
NCW
Nk
SYNCH
TAPE

CLOSE

K02

FILE INFORMATION TABLE (FIT) FOR PLOT FILE

FILE LFN=TAPEZ,FO=SO,PD=I-O,BT=C,RT=S,MBL=5IZ0,WSA=IBUF

DATA 0
DATA 33

FILENAME

STORE SYNCH CODE

FLOAT FIXED VALUE

BUFFOZ37
BUFFOZ38
BUFFOZ39
BUFFOZ40
BUFFOZ41
BUFFOZ4Z
BUFFOZ43
BUFFOZ44
BUFFOZ45
BUFFOZ46
BUFFOZ47
BUFFOZ48
BUFFOZ49
BUFFOZ50
BUFFOZ51
BUFFOZ5Z
bu;-iv()j

BUFFOZ55
BUFFOZ56
BUFFOZ57

8UI'FOZ03
BUFFOZ04
BUFFOZ05
BUFFOZ06
BUFFO~~ ,
BUF ~ :'-'0£,
BUFr ,'ZI).l
tluFFO{'O
BUFFOZl1
BUFrOZ1Z
BUFFOZ13
BUFFOZ14
~UFFOZ15

BUFFOZ16
BUFFOZ17
BUFFOZ18
BUFFOZ19
BUFFOZZO
BUFFOZZl
BUFFOZZZ
BUFFOZZ3
BUFFOZZ4
BU::FOZZ5
BUFFOZZ6
BUFFOZZ7
BUFFOZZ8
BUFFOZZ9

BUFFOZ31
BUFFOZ3Z
BUFFOZ33
BUFFOZ34
BUFFOZ35
BUFFOZ36

RETURN

SAVE AD

CLOSE FILE

OPEN FILE,INITIALLY REWOUND

SET LOCATION OF BUFFER

CONVERT TO DISPlAY CODE

REMULTI?LY
COMPUTE REMAINDER
FIX REMAINDER

GET FL.PT. 10
LTAPE/IO
FIX RESULT OF DIVISION

CONVERT TO DISPLAY CODE
PICk UP TAPE PARAMETER
SHIFT HIGH ORDER TO POSITION
SHIFT LOW ORDER DIGIT
COMBINE HIGH ORDER AND TAPE

MASk IN BLANk
SkIP HIGH ORDER CHECk

SAZ Fl0
FX4 Xl/XZ
UX4 B::,X4
LX4 B3,X4
PX3 80,X4
NX3 BO,X3
FX3 X3*XZ
FX5 X1-X3
UX5 B3,X5
LX5 B3,X5
SX5 X5+Z7
NZ X4,CHkBIG
BX4 X5
SX5 BO
EO BO, BO, TOk 1
SB1 X4-10
LT Bl,BO, TOk
SX4 BO
SX4 X4+Z7
SAZ TAPE
LX4 30
LX5 Z4
BX6 X4+XZ
BX6 X6+X5
MX3 4Z
BX6 X6*X3
STORE TAPEZ,LFN=X6
OPENM TAPEZ,I-O,R
SXl IBUF
SAl IBUFl
SAZ SYNCH
BX6 XZ
SA6 IBUF
EO BO,BO,TAPNAM
BSSZ 1
SX6 AD
SA6 TEMPAO
CLOSEM TAPEZ
SA5 TEMPAO
SAD X5
EO CLOSE
DATA 10.0
DATA 0
DATA 0
DATA 0
DATA 1
DATA Z
DATA 48
DATA 10
DATA 377B
DATA 77777777777777777777B
DATA 10
DATA 0
DATA 37313137B
VFD Z4/4HTAPE,36/0

r. "

TOk
TOkl

CHkBIG

Fl0
IBUFl
ILOC1
ILOCZ
IPF
J
JMAX
JSH
MSk377
ONES
NCW
Nk
SYNCH
TAPE

CLOSE

K02



DATA 34
DATA. 35
DATA 36
DATA 37
DATA 38
DATA 39
DATA 40
DATA 41
DATA 42
['ATA 43
DATA 44
DATA '.5
DATA, 46
DATA 47
DATA 48
DATA 49
DATA 50
DATA 51
uATA 52
DATA 53
DATA 54
DATA 55
DATA 56
DATA 57
DATA 58
DATA 16
DATA 17
DATA 18
DATA 19
DATA 20
DATA 21
DATA 22
DATA 23
DATA 24
[lATA 25
DATA 11
DATA 13
DATA 10
DATA 15
DATA 8
DATA 9
DATA 4
DATA 29
DATA 0
DATA 12
DATA 14
DATA 2
DATA 59
DATA 61
DATA 26
DATA 1
DATA 3
DATA 5
DATA 62
DATA 6
DATA 7
DATA 28
DATA 30
DATA 31
DATA 32
DATA 63
DATA 27

BUFF0258
BUFF0259
BUFF0260
BUFF0261
BUFF0262
BUFF0263
BUFF0264
BUFF0265
BUFF0266
BUFF0267
BUFF0268
BUFF0269
BUFF0270
BUFF0271
BUFF0272
BUFF0273
BUFF0274
BUFF0275
BUFF0276
BUFF0277
BUFF0278
BUFF0279
BUFF0280
BUFf-0281
BUFF0282
BUFF0283
BUFFO? 84
BUFF02~c

BU~F0286

BUFF0287
BUFF0288
BUFF0289
BUFF0290
BUFF0291
BUFF0292
BUFF0293
BUFF0294
BUFFG295
BUFF0296
BUFF0297
BUFF0298
BUFF0299
BUFF0300
BUFF0301
BUFF0302
BUFF0303
BUFF0304
BUFF0305
BUFF0306
BUFF0307
BUFF0308
6UFF0309
BUFF0310
BUFF0311
BUFF0312
BUFF0313
BUFF0314
BUFF0315
BUFF0316
BUFF0317
BUFF0318
BUFF0319

DATA 34
DATA. 35
DATA 36
DATA 37
DATA 38
DATA 39
DATA 40
DATA 41
DATA 42
['ATA 43
DATA 44
DATA '.5
DATA, 46
DATA 47
DATA 48
DATA 49
DATA 50
DATA 51
uATA 52
DATA 53
DATA 54
DATA 55
DATA 56
DATA 57
DATA 58
DATA 16
DATA 17
DATA 18
DATA 19
DATA 20
DATA 21
DATA 22
DATA 23
DATA 24
[lATA 25
DATA 11
DATA 13
DATA 10
DATA 15
DATA 8
DATA 9
DATA 4
DATA 29
DATA 0
DATA 12
DATA 14
DATA 2
DATA 59
DATA 61
DATA 26
DATA 1
DATA 3
DATA 5
DATA 62
DATA 6
DATA 7
DATA 28
DATA 30
DATA 31
DATA 32
DATA 63
DATA 27

BUFF0258
BUFF0259
BUFF0260
BUFF0261
BUFF0262
BUFF0263
BUFF0264
BUFF0265
BUFF0266
BUFF0267
BUFF0268
BUFF0269
BUFF0270
BUFF0271
BUFF0272
BUFF0273
BUFF0274
BUFF0275
BUFF0276
BUFF0277
BUFF0278
BUFF0279
BUFF0280
BUFf-0281
BUFF0282
BUFF0283
BUFFO? 84
BUFF02~c

BU~F0286

BUFF0287
BUFF0288
BUFF0289
BUFF0290
BUFF0291
BUFF0292
BUFF0293
BUFF0294
BUFFG295
BUFF0296
BUFF0297
BUFF0298
BUFF0299
BUFF0300
BUFF0301
BUFF0302
BUFF0303
BUFF0304
BUFF0305
BUFF0306
BUFF0307
BUFF0308
6UFF0309
BUFF0310
BUFF0311
BUFF0312
BUFF0313
BUFF0314
BUFF0315
BUFF0316
BUFF0317
BUFF0318
BUFF0319



BUFF03Z0
BUFF03Z1
BUFF03ZZ

TEMPAO DATA 0
IBUF BSSZ 48

END
OVERLAY(l,O)
PROGRAM MAPDATA

C •• - THIS PROGRAM CONTROLS THE PL01TING 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,Ll.LZ,Ml ,MZ,AVERAG,RANGE
COMMON/MAppLOT/XSpACE,YSpACE,KSIZE.SCALE, ISM
COMMON/TT/NAME,TIMES.CLOK,IpRNT, JPRNT,TUN,LOT,LOTX,NRE(9)
COMMON/UNITB/LD,LI,LO,LO,LR,L5,LT,LUN,NOpB.IBUF(1000)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT.YB,SOO

· CAL L ~1APpLGT TO DRA~ THE BA~[ MAP.
CALL OVERLAY (6HCONTOR,l,l)

· IF MAppLOT CARD IS NOT PRESENT RETURN TO CONTORS.
IF(NAME.NE.8H-MApPLOT)RETURN

· CALL BAHMAp TO PLOT AND ANNOTATE DATA AND STORE REOUIRED XYZ VALUES.
CALL OVERLAY (6HCONTOR,l,Z)

[ . IF MAPPLOT CARD WAS READ BY BAHMAP, START NEW MAP.
IF(NAIM.NE.8H-MApPLOT)RETURN $ NAME=6HNEWMAP $ CALL ORICHEK(6)

END
OVERLAY( 1,1)
PROGRAM MApPlOT

C •• - THIS PROGRAM PEADS INFORMATION ON THE PROJECTION, ~CALE AND GRATICULE. C
C •• • SUBROUTINE ~POJECT IS CALLED TO DEFINE PROJECTION P\RAMETERS. • • C
C • - • THE GRATICULE, gORDER AND MAP NAME AND DATA IS WRITrEN ON THE PLOT FILE.

COMMm:, CONTROLlNA IM( 8) , INMA IN, NEDATE, NED IT. NEVERS, LO','y
COMMON/MAPplOT/XSpACE,YSPACE,KSIZE,SCAlE, ISM
COMMON/MApSEEK/MApNAME(3),MAPAREA(Z),MAPNUM(Z),KORN(3),MAP,JEC:OR
COMMON/TT/NAME.TIMES,CLOK,IPRNT.JPRNT,TUN,LOT,LOTX,NRE(9)
COMMON/UNITB/LD.LI,LO,LO,LR,LS,LT,LUN,NOpB.IBUF(1000)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,Xl,XR,YT,YB,SO~

DIMENSION GRIDLAT(SO),GRIDlON(SO),GRIDX(SO,SO),GRIDY(SO.S0)
DIME NS ION MAPS :AL< Z) , MApDA TE (Z) , CORN (8) , IH(4)
INTEGER TLAT1,TLATZ.BLAT1,8LATZ,WLON1,WlONZ,ElON1,tLONZ
DATA (MARK=7HO I)

C . READ MApplOT, PROJECTION, MAP NAME OR NUMBER OR CORNER MAR< COORDINATES.
AL=O.O $ AM=YT·7.S·Z.0-KSIZE $ IF(INMAIN.EO.O)GO TO 10 $ INM\IN=O
DECODE(80,lS,NAIM)NAME,JECTOR,KORN $ GO TO 60

10 READ (60,lS) NAME,JECTOH,KORN
15 FORMAT (SAlO)

IF (EOF(60» 20,30
ZO LOT=3HEOF
ZS CALL ORICHEK(6) $ RETURN
30 IF(NAME.EO.8H-MAppLOT)GO TO 60

IF(NAME.NE.8H·RESTART)GO TO 40
NAME=JECTOR $ PRINT 3S,NAME $ RETURN

3S FORMAT (lHO,ZO(lH-),' ilE'START ',A8) J
40 PRINT SO, NAME $ GO TO 10
SO FORMAT (4H3···., MAPPlOT CARD MISSING. '.A8,- WAS READ.')

'-------------- ----------------"-0-2--------------------- ------

BUFF03Z0
BUFF03Z1
BUFF03ZZ

TEMPAO DATA 0
IBUF BSSZ 48

END
OVERLAY(l,O)
PROGRAM MAPDATA

C •• - THIS PROGRAM CONTROLS THE PL01TING 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,Ll.LZ,Ml ,MZ,AVERAG,RANGE
COMMON/MAppLOT/XSpACE,YSpACE,KSIZE.SCALE, ISM
COMMON/TT/NAME,TIMES.CLOK,IpRNT, JPRNT,TUN,LOT,LOTX,NRE(9)
COMMON/UNITB/LD,LI,LO,LO,LR,L5,LT,LUN,NOpB.IBUF(1000)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT.YB,SOO

· CAL L ~1APpLGT TO DRA~ THE BA~[ MAP.
CALL OVERLAY (6HCONTOR,l,l)

· IF MAppLOT CARD IS NOT PRESENT RETURN TO CONTORS.
IF(NAME.NE.8H-MApPLOT)RETURN

· CALL BAHMAp TO PLOT AND ANNOTATE DATA AND STORE REOUIRED XYZ VALUES.
CALL OVERLAY (6HCONTOR,l,Z)

[ . IF MAPPLOT CARD WAS READ BY BAHMAP, START NEW MAP.
IF(NAIM.NE.8H-MApPLOT)RETURN $ NAME=6HNEWMAP $ CALL ORICHEK(6)

END
OVERLAY( 1,1)
PROGRAM MApPlOT

C •• - THIS PROGRAM PEADS INFORMATION ON THE PROJECTION, ~CALE AND GRATICULE. C
C •• • SUBROUTINE ~POJECT IS CALLED TO DEFINE PROJECTION P\RAMETERS. • • C
C • - • THE GRATICULE, gORDER AND MAP NAME AND DATA IS WRITrEN ON THE PLOT FILE.

COMMm:, CONTROLlNA IM( 8) , INMA IN, NEDATE, NED IT. NEVERS, LO','y
COMMON/MAPplOT/XSpACE,YSPACE,KSIZE,SCAlE, ISM
COMMON/MApSEEK/MApNAME(3),MAPAREA(Z),MAPNUM(Z),KORN(3),MAP,JEC:OR
COMMON/TT/NAME.TIMES,CLOK,IPRNT.JPRNT,TUN,LOT,LOTX,NRE(9)
COMMON/UNITB/LD.LI,LO,LO,LR,LS,LT,LUN,NOpB.IBUF(1000)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,Xl,XR,YT,YB,SO~

DIMENSION GRIDLAT(SO),GRIDlON(SO),GRIDX(SO,SO),GRIDY(SO.S0)
DIME NS ION MAPS :AL< Z) , MApDA TE (Z) , CORN (8) , IH(4)
INTEGER TLAT1,TLATZ.BLAT1,8LATZ,WLON1,WlONZ,ElON1,tLONZ
DATA (MARK=7HO I)

C . READ MApplOT, PROJECTION, MAP NAME OR NUMBER OR CORNER MAR< COORDINATES.
AL=O.O $ AM=YT·7.S·Z.0-KSIZE $ IF(INMAIN.EO.O)GO TO 10 $ INM\IN=O
DECODE(80,lS,NAIM)NAME,JECTOR,KORN $ GO TO 60

10 READ (60,lS) NAME,JECTOH,KORN
15 FORMAT (SAlO)

IF (EOF(60» 20,30
ZO LOT=3HEOF
ZS CALL ORICHEK(6) $ RETURN
30 IF(NAME.EO.8H-MAppLOT)GO TO 60

IF(NAME.NE.8H·RESTART)GO TO 40
NAME=JECTOR $ PRINT 3S,NAME $ RETURN

3S FORMAT (lHO,ZO(lH-),' ilE'START ',A8) J
40 PRINT SO, NAME $ GO TO 10
SO FORMAT (4H3···., MAPPlOT CARD MISSING. '.A8,- WAS READ.')

'-------------- ----------------"-0-2--------------------- ------



MAP 038

MAP 039 J
---'--N02

60 NRE(Z)=8HMAP/8. $ CALL BEGINIT $ CALL PROJECT (JECTOR)
IF(KORN.NE.ZH )GO TO 73

C ... READ MAP NAME INFORMATION AND COORDINATES OF THE AREA TO BE MAPPED.
65 READ 70,MAPNAME,MAPAREA.MAPNUM(1).TLAT1.TLAT1.BLAT1.BLATZ.

1 WLON1,WLONZ.ELON1,ELONZ.NAIM,IH
70 FORMAT (6A10,4(13,IZ),T1,8A10,T57,4(4X.A1»

MAP=NAIM.AND.MASK(6) $ IF(MAP.EJ.1L')GO TO 370

C . ChE CK MAP COORD INATES FOR VA'.I 0ITY .
IF(WLO~1.Gr.1eO.0)WLON1=WLON1-360.0
IF(ELON1.::T .180.0)ELON1=ELON1· 360.0
IF(IH(1).EO. 1H-.OR.TLAT1.LT.0 O)TLATZ=-TLATZ $ TLT=60'TLAT1+TLArz
IF(IH(Z).EO.1H-.OR.BLAT1.LT.O.0)BLATZ=-BLATZ $ BLT=60'BLAT1+BLATZ
IF(IH(3).EO. 1H-.OR.WLON1.LT.G.0)WLONZ=-WLONZ $ WLN=60'WLON1+WLONZ
IF(IH I 4).EO.1H-.OR.ELON1.LT.C.0)ELONZ=-ELONZ $ ELN=60'ELON1+ELONZ
IF(TLT.LT.BLT.AND.WLN.LT.ELN)~O TO 75
IF«TLT+BLT·WLN+ELN).NE.0.0)G8 TO 71
KORN(1)=MAPNAME(1) $ I<.ORN(Z)=MAPNAME(Z) $ I<.ORN(3)=MAPNAME(3)
CAll. MAPSEEK :5 GO TO <71,75,130) MAP

71 PRINT 7Z,TLT,BLT,WLN.ELN $ GO TO 130
7Z FORMAT (4HO···.· ERROR IN MAP LIMITS. LIMITS GIVEN AS '4F10.4)

. DEFINE PARAMETERS OF THE PROJECTION.
73 CALL MAPSEEK $ GO TO (65.75,130) MAP
75 CALL XYCOORD $ IF(SCALE .LE.O.O)GO TO 130 $ ISM=MAP-1

DECODE (ZO,76,I<.ORN) CORN.IH
76 FORMAT (4(F3.0.FZ.0).T1,4(A1.4X»

DO 77 1=1.4
J=Z'I-1 $ IF(CORNCJ).GT. 180.0)CORN(J)=~ORN(J)-360.0
IF(CORN,J).LT.0.OR.IH(I).EO.1H-)CORN(J+1)=-CORN(J+1)

77 CORN(I)~CORN(j)'60.0+CORN(J+1)

C . CALCULATE COORDINATES OF THE GRATICULE.
IF(XSPACE'YSPACE.GT.O. 1)GO TO 79
PRINT 78,XSPACE.YSPACE $ XSPACE=60.0 $ YSPACE=90.0

78 FORMATCH(l,9X,'ERROR I~ GRATIClILE SPACINGS GIVEN AS'F6.Z* AND'~6.2
1 '. SPACINGS REDEFINED AS 60.0 AND 90.0 MINUTES,)

79 I=YSPACE+0.5 $ IF(I.LT.1)1=15 $ J=XSPACE+0.5 $ IF(J.LT.1)J=15
M=180 $ L=M/I $ IF(L·I.NE.M)M=(!+30)/60*60 $ L=WLN/M $ RLN=L*M
M= (WLN-RLN) IYSPACE
RLN = RLN + M * YSPACE
IF(RLN.GT.WLN)RLN=RLN-YSPACE
M=60 $ L=M/J $ IF(L·J.NE.M)M=(J+30)/60'60 $ L=BLT/M $ RLT=L.M
M= (BLT-RLT) IXSPALE
RLT = RLT + M * XS~ACE $ IF(RLT.LT.BLT,RLT=RLT+XSPACE
L = M= 1 $ GRIDLON(1) = WLN $ GRIDLAT(1) RLT

80 L = L+1 $ IF(L.EO.50)GO TO 8Z
GRIDLDN(L) =RLN+{L-1)'YSPACE
IF(GRIDLDN(L).LT.ELN)GO TO RO

8Z GRIDLON(L) = ELN

85 M= M+1 $ IF(M.EO,50)GO TO ~8

GRIDLAT<M) =RLT-W-1).XSPA.t
IF (Gf\IDLAT(M).GT.TLT)GO TO 85

88 GRIDLAT(M)=TLT

DC 95 1=1, L
ALN = GRIDLON(I)
DO 90 J=1,M
ALT = GRIDLAT(J)

'------------_.---

MAP 038

MAP 039 J
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60 NRE(Z)=8HMAP/8. $ CALL BEGINIT $ CALL PROJECT (JECTOR)
IF(KORN.NE.ZH )GO TO 73

C ... READ MAP NAME INFORMATION AND COORDINATES OF THE AREA TO BE MAPPED.
65 READ 70,MAPNAME,MAPAREA.MAPNUM(1).TLAT1.TLAT1.BLAT1.BLATZ.

1 WLON1,WLONZ.ELON1,ELONZ.NAIM,IH
70 FORMAT (6A10,4(13,IZ),T1,8A10,T57,4(4X.A1»

MAP=NAIM.AND.MASK(6) $ IF(MAP.EJ.1L')GO TO 370

C . ChE CK MAP COORD INATES FOR VA'.I 0ITY .
IF(WLO~1.Gr.1eO.0)WLON1=WLON1-360.0
IF(ELON1.::T .180.0)ELON1=ELON1· 360.0
IF(IH(1).EO. 1H-.OR.TLAT1.LT.0 O)TLATZ=-TLATZ $ TLT=60'TLAT1+TLArz
IF(IH(Z).EO.1H-.OR.BLAT1.LT.O.0)BLATZ=-BLATZ $ BLT=60'BLAT1+BLATZ
IF(IH(3).EO. 1H-.OR.WLON1.LT.G.0)WLONZ=-WLONZ $ WLN=60'WLON1+WLONZ
IF(IH I 4).EO.1H-.OR.ELON1.LT.C.0)ELONZ=-ELONZ $ ELN=60'ELON1+ELONZ
IF(TLT.LT.BLT.AND.WLN.LT.ELN)~O TO 75
IF«TLT+BLT·WLN+ELN).NE.0.0)G8 TO 71
KORN(1)=MAPNAME(1) $ I<.ORN(Z)=MAPNAME(Z) $ I<.ORN(3)=MAPNAME(3)
CAll. MAPSEEK :5 GO TO <71,75,130) MAP

71 PRINT 7Z,TLT,BLT,WLN.ELN $ GO TO 130
7Z FORMAT (4HO···.· ERROR IN MAP LIMITS. LIMITS GIVEN AS '4F10.4)

. DEFINE PARAMETERS OF THE PROJECTION.
73 CALL MAPSEEK $ GO TO (65.75,130) MAP
75 CALL XYCOORD $ IF(SCALE .LE.O.O)GO TO 130 $ ISM=MAP-1

DECODE (ZO,76,I<.ORN) CORN.IH
76 FORMAT (4(F3.0.FZ.0).T1,4(A1.4X»

DO 77 1=1.4
J=Z'I-1 $ IF(CORNCJ).GT. 180.0)CORN(J)=~ORN(J)-360.0
IF(CORN,J).LT.0.OR.IH(I).EO.1H-)CORN(J+1)=-CORN(J+1)

77 CORN(I)~CORN(j)'60.0+CORN(J+1)

C . CALCULATE COORDINATES OF THE GRATICULE.
IF(XSPACE'YSPACE.GT.O. 1)GO TO 79
PRINT 78,XSPACE.YSPACE $ XSPACE=60.0 $ YSPACE=90.0

78 FORMATCH(l,9X,'ERROR I~ GRATIClILE SPACINGS GIVEN AS'F6.Z* AND'~6.2
1 '. SPACINGS REDEFINED AS 60.0 AND 90.0 MINUTES,)

79 I=YSPACE+0.5 $ IF(I.LT.1)1=15 $ J=XSPACE+0.5 $ IF(J.LT.1)J=15
M=180 $ L=M/I $ IF(L·I.NE.M)M=(!+30)/60*60 $ L=WLN/M $ RLN=L*M
M= (WLN-RLN) IYSPACE
RLN = RLN + M * YSPACE
IF(RLN.GT.WLN)RLN=RLN-YSPACE
M=60 $ L=M/J $ IF(L·J.NE.M)M=(J+30)/60'60 $ L=BLT/M $ RLT=L.M
M= (BLT-RLT) IXSPALE
RLT = RLT + M * XS~ACE $ IF(RLT.LT.BLT,RLT=RLT+XSPACE
L = M= 1 $ GRIDLON(1) = WLN $ GRIDLAT(1) RLT

80 L = L+1 $ IF(L.EO.50)GO TO 8Z
GRIDLDN(L) =RLN+{L-1)'YSPACE
IF(GRIDLDN(L).LT.ELN)GO TO RO

8Z GRIDLON(L) = ELN

85 M= M+1 $ IF(M.EO,50)GO TO ~8

GRIDLAT<M) =RLT-W-1).XSPA.t
IF (Gf\IDLAT(M).GT.TLT)GO TO 85

88 GRIDLAT(M)=TLT

DC 95 1=1, L
ALN = GRIDLON(I)
DO 90 J=1,M
ALT = GRIDLAT(J)

'------------_.---



MAP 057

CALL COORDS MAP 04Z
GRIDX( I. J) = ,,(
GRIDY( I. J) = yy

90 CONTINUE
95 CONTINUE

Xl = SORT «GRIOX(l,M)-GRl~(l,l»"Z+(GRIOY(l,M)'GRIOY(·,1» ..Zl
XZ = SJRT «GRIOX(L,M)-GRIDX'L,l»"Z+(GRIDY(L,M)-GRIOY(_,l» •• Z)
X3 = SORT «GRIDX(L,M)-GRIDX(',M»,'Z+(GRIOY(L,M)-GRIDY(1,M»"Z)
X4 = SORT «GRIDX(L, l)-GRIDX(l, l»"Z+(GRIDY(L,l)-GPIDY(l, l»"Z)
SOO=4.(ELN-WLN)'(BLT-TLT)/«X1+XZ) (X3+X4»

IF(GRIDX(L,l).GT.GRIDX(l, l»GO TO 96 $ SR=1.0 $ CR=O.O $ GO TO 97
96 ROTASHN = ATAN«GRIDY(L, l)-GRIDY(l,l»/(GRIDX(L, l)-GR'D~(l, 1»)

SR = SIN(ROTASHN)
CR = COS(ROTASHN)

97 XL = GRiDX(l,l)
YB = GRID¥( 1, 1)

l
DO 99 1=1, L
DO 98 J=l,M
XX = GRIDX(I,J)-XL
YY = GRIDY(I,J)-YB
GRIDX( r .J) SR'YY+CR.XX
GRIDY(I,J) = CR'YY-SR'XX

n CONTINUE
99 CONTINUE

(R = GRIuX(L, 1)
IT = GRIDY(l,M)

C ... CHECK THE WIDTH OF THE MAP.
Wl=Hl=60.0 $ WZ=HZ=O.O

DO 101 1=1, M
IF(GRIDX(l,I).LT.Wl)Wl=GRIDX(l,l)
IF\~RIDX(L.I).GT.WZ)WZ=GRIDX(L.I:

10 CONT INUE
DO 10Z 1= 1, L
IF(GRIDY(I,l).LT.Hl)Hl=GRIDY(I,l)
IF(GRIDY(I,M).GT.HZlHZ=GRIDY(I,M)

10Z CONT INUE
H=,lZ-Hl +8.0 $ W=WZ-Wl
HZ'YZ-0.Z5 $ Hl=Yl+0.Z5 $ WZ=WZ-0.1 $ Wlo~1+0. 1
IF\k.GT. 1.0.AND. ~T.B.5)GO TO 110
PRINT 105 $ GO TO ,30

105 FORMAT(lHO,9X,'MAP SIZE IS TOO SMALL - CHECK THE c~ALE .)
110 IF(W.LT.33.0)GO TO 135 $ PRINT 115
115 FORMAT (lHO,9X,'WARNING - MAP IS TOO WIDE FOR DRUM PLOTTER,)

IF(W.GT.58.0.0R.H.GT.58.0)GO TO 1Z0
1"(W.GT.45.0.AND.H.GT.45.0)lZ0,135

lZ~ PRINT lZ5
1Z5 FORMAT(lHO,9X,'MAP SIZE TOO LARGE FOR BOTH PLOTTE?S')
130 NAME=5HNOMAP $ GO TO Z5

C . OPEN THE PLOT FILE AND DEFINE TI~ ORIGI".
135 LUN=4Z $ KSIZE=Z $ If(W.LT.9.0IKSI1E=1

SIZE = KSIZE $ WSIZE=0.07'KSIZE $ GSIZE=WSIZE/Z.O
IF(LOTX.NE. l)GO TO 140 $ AL=1.0-Wl ~ AM=8.0
CALL PLOTS (IBUF,1000,LUN) $ CALL TAGBLOK

140 WRITE (LT,1411 LOTX $ CALL TAGBLOK
141 FORMAT (. DEFINE ORIGIN OF MAP',13,6X)

CALL PLOT (AL,AM,-31 $ CALL ORICHEK (11
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MAP 057

CALL COORDS MAP 04Z
GRIDX( I. J) = ,,(
GRIDY( I. J) = yy

90 CONTINUE
95 CONTINUE

Xl = SORT «GRIOX(l,M)-GRl~(l,l»"Z+(GRIOY(l,M)'GRIOY(·,1» ..Zl
XZ = SJRT «GRIOX(L,M)-GRIDX'L,l»"Z+(GRIDY(L,M)-GRIOY(_,l» •• Z)
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IF(GRIDX(L,l).GT.GRIDX(l, l»GO TO 96 $ SR=1.0 $ CR=O.O $ GO TO 97
96 ROTASHN = ATAN«GRIDY(L, l)-GRIDY(l,l»/(GRIDX(L, l)-GR'D~(l, 1»)

SR = SIN(ROTASHN)
CR = COS(ROTASHN)

97 XL = GRiDX(l,l)
YB = GRID¥( 1, 1)

l
DO 99 1=1, L
DO 98 J=l,M
XX = GRIDX(I,J)-XL
YY = GRIDY(I,J)-YB
GRIDX( r .J) SR'YY+CR.XX
GRIDY(I,J) = CR'YY-SR'XX

n CONTINUE
99 CONTINUE

(R = GRIuX(L, 1)
IT = GRIDY(l,M)

C ... CHECK THE WIDTH OF THE MAP.
Wl=Hl=60.0 $ WZ=HZ=O.O

DO 101 1=1, M
IF(GRIDX(l,I).LT.Wl)Wl=GRIDX(l,l)
IF\~RIDX(L.I).GT.WZ)WZ=GRIDX(L.I:

10 CONT INUE
DO 10Z 1= 1, L
IF(GRIDY(I,l).LT.Hl)Hl=GRIDY(I,l)
IF(GRIDY(I,M).GT.HZlHZ=GRIDY(I,M)

10Z CONT INUE
H=,lZ-Hl +8.0 $ W=WZ-Wl
HZ'YZ-0.Z5 $ Hl=Yl+0.Z5 $ WZ=WZ-0.1 $ Wlo~1+0. 1
IF\k.GT. 1.0.AND. ~T.B.5)GO TO 110
PRINT 105 $ GO TO ,30

105 FORMAT(lHO,9X,'MAP SIZE IS TOO SMALL - CHECK THE c~ALE .)
110 IF(W.LT.33.0)GO TO 135 $ PRINT 115
115 FORMAT (lHO,9X,'WARNING - MAP IS TOO WIDE FOR DRUM PLOTTER,)

IF(W.GT.58.0.0R.H.GT.58.0)GO TO 1Z0
1"(W.GT.45.0.AND.H.GT.45.0)lZ0,135

lZ~ PRINT lZ5
1Z5 FORMAT(lHO,9X,'MAP SIZE TOO LARGE FOR BOTH PLOTTE?S')
130 NAME=5HNOMAP $ GO TO Z5

C . OPEN THE PLOT FILE AND DEFINE TI~ ORIGI".
135 LUN=4Z $ KSIZE=Z $ If(W.LT.9.0IKSI1E=1

SIZE = KSIZE $ WSIZE=0.07'KSIZE $ GSIZE=WSIZE/Z.O
IF(LOTX.NE. l)GO TO 140 $ AL=1.0-Wl ~ AM=8.0
CALL PLOTS (IBUF,1000,LUN) $ CALL TAGBLOK

140 WRITE (LT,1411 LOTX $ CALL TAGBLOK
141 FORMAT (. DEFINE ORIGIN OF MAP',13,6X)

CALL PLOT (AL,AM,-31 $ CALL ORICHEK (11
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C . . . PLOT CORNER MARKS.
IF(CORN(l)+CORN(Z).EO.O.O)GO TO 180 $ K=7 $ N=-Z

DO 150 l=l.Z $ ALT=CORN(ll
DO 145 J=3.4 $ ALN=CORN(Jl
CALL COORDS
CORN(Kl=XX $ CORN(K+11=YY $ K=K+N

145 CONTINUE $ K=l $ N=Z
150 CONTINUE $ K=l

CJ 160 l=l.Z
DO 155 J= 1.Z
XX=CORN(Kl-XL $ YY=CORN(K+11-YB
CORN(Kl=SR*YY+CR*XX
CORN(K+1)=CR*YY-SR*XX

155 K=K+Z
160 CONTINUE

W=CORN(51-CORN(7) $ H=CORN(8)-CORN(ZI
IF(W.LT.34.01GO TO 190 $ PRINT 170 $ PRINT 115

170 FORMAT(lHO.9X.*REGISTRATION MARKS OUTSIDE PLOTTER LIMITS'1
IF«W.LT.58.0.AND.H.LT.58.01.AND.(W.LT.45.0.0R.H.L T.45.)IGO TO 190
PRINT lZ5

180 CORN(11=GRIDX(1,11 $ CORN(ZI=GRIDY(1,11
CORN(31=GRIDX(L,11 $ CORN(4)=GRIDY(L,1:
CORN(51=GRIDX(L,Ml $ CORN(61=GRIDY(L.M)
CORN(71=GRIDX(1.Ml $ CORN(8)=GRIDY(1,M)

190 DO ZOO J=1,7.Z
ZOO CALL SYMBOL (CORN(Jl.COrN(J+11,.05,3,0.-1)

WRITE (LT.Z051 ~ CALL TAGBLOK
Z05 FORMAT (. REGISTRATION MARKS ',10Xl

CALL PLOT (0.0,0.0 -l

C " PLOT THE GRATICULE.
DO Z20 J=l,M $ K=3

DO Z10 II=l,L $ 1=11 $ IF«J/ZI'Z.EO.JII=L+1-11
CALL PLOT (GRIDX(I,J),GRIDY(I.J),K) $ K=Z

210 CONTINUE
Z;O CONTINUE

DO Z40 II=l.L $ I=L+j-II $ IF«M/Zl'Z.EO.Mll=I I ~ K=3
DO Z30 JJ=l,M $ J=M+l-JJ $ IF«II/ZI*Z.EO. II)J=JJ
CALL PLOT (GRIDX(I,Jl,GRIDY(!,Jl,K) $ K=Z

230 CONTINUE
Z40 CONTINUE

C . . . PLOT THE MAP BOU~IDARY.
IF(GRIDX(1.11.GT.Wl.AND.GRIDX(1,MI.GT.W1)GO TO Z50
IF(GRIDX(L.l1.LT.WZ.AND.GRIDX(L,MI.LT.WZIGO TO Z50
IFlGRIDY:l. 11.GT.H1.AND.GRIDY(L,11.GT.Hl1GO TO Z50
ic(GRIDY(l.M).LT.HZ.AND.GRIDY(L.MI.LT.HZ)GO TO Z50
BOUNDRY = 0.4* SiZE
CALL PLOT(GRIDX(1.1)-BOUNORY,GRIOY(1,1)-SOUNDRY.31
CALL PLOT(GRIDX(L. l)+BOUNDRY.GRIDY(L, l)-BOUNDRY.Z)
CALL PLOT(GRIDX(L,Ml+BOUNDRY,GRIDY(L,MI+BOUNDRY,ZI
CALL PLOT(GRIDX(l.Ml-BOUNDRY,GRIDY(l,MI+BOUNDRY,Z)
CALL PLOT(GRIDX(l, 11-BOUNDRY,GRIDY(1, 1)-BOUNDRY,21

I C 250

I

L

LABEL GRATICULE COORDINATES.
DO Z60 l=l,L
cONGl = GRIDLONCI)/60.0
LONGZ = GRIDLON(· •• 40.0*LONG1
ENCODE(10.Z70,LONGZlLONGZ $ ENCODE(6,Z90,MUFiLONG1,LONGZ
XX=GRIDX(! ,li-5.0·GSIZE $ YY=GRIDY(l, 1)-6.0'GSIZE

----------------------PO-;----------- ---------- --..J

C . . . PLOT CORNER MARKS.
IF(CORN(l)+CORN(Z).EO.O.O)GO TO 180 $ K=7 $ N=-Z

DO 150 l=l.Z $ ALT=CORN(ll
DO 145 J=3.4 $ ALN=CORN(Jl
CALL COORDS
CORN(Kl=XX $ CORN(K+11=YY $ K=K+N

145 CONTINUE $ K=l $ N=Z
150 CONTINUE $ K=l

CJ 160 l=l.Z
DO 155 J= 1.Z
XX=CORN(Kl-XL $ YY=CORN(K+11-YB
CORN(Kl=SR*YY+CR*XX
CORN(K+1)=CR*YY-SR*XX

155 K=K+Z
160 CONTINUE

W=CORN(51-CORN(7) $ H=CORN(8)-CORN(ZI
IF(W.LT.34.01GO TO 190 $ PRINT 170 $ PRINT 115

170 FORMAT(lHO.9X.*REGISTRATION MARKS OUTSIDE PLOTTER LIMITS'1
IF«W.LT.58.0.AND.H.LT.58.01.AND.(W.LT.45.0.0R.H.L T.45.)IGO TO 190
PRINT lZ5

180 CORN(11=GRIDX(1,11 $ CORN(ZI=GRIDY(1,11
CORN(31=GRIDX(L,11 $ CORN(4)=GRIDY(L,1:
CORN(51=GRIDX(L,Ml $ CORN(61=GRIDY(L.M)
CORN(71=GRIDX(1.Ml $ CORN(8)=GRIDY(1,M)

190 DO ZOO J=1,7.Z
ZOO CALL SYMBOL (CORN(Jl.COrN(J+11,.05,3,0.-1)

WRITE (LT.Z051 ~ CALL TAGBLOK
Z05 FORMAT (. REGISTRATION MARKS ',10Xl

CALL PLOT (0.0,0.0 -l

C " PLOT THE GRATICULE.
DO Z20 J=l,M $ K=3

DO Z10 II=l,L $ 1=11 $ IF«J/ZI'Z.EO.JII=L+1-11
CALL PLOT (GRIDX(I,J),GRIDY(I.J),K) $ K=Z

210 CONTINUE
Z;O CONTINUE

DO Z40 II=l.L $ I=L+j-II $ IF«M/Zl'Z.EO.Mll=I I ~ K=3
DO Z30 JJ=l,M $ J=M+l-JJ $ IF«II/ZI*Z.EO. II)J=JJ
CALL PLOT (GRIDX(I,Jl,GRIDY(!,Jl,K) $ K=Z

230 CONTINUE
Z40 CONTINUE

C . . . PLOT THE MAP BOU~IDARY.
IF(GRIDX(1.11.GT.Wl.AND.GRIDX(1,MI.GT.W1)GO TO Z50
IF(GRIDX(L.l1.LT.WZ.AND.GRIDX(L,MI.LT.WZIGO TO Z50
IFlGRIDY:l. 11.GT.H1.AND.GRIDY(L,11.GT.Hl1GO TO Z50
ic(GRIDY(l.M).LT.HZ.AND.GRIDY(L.MI.LT.HZ)GO TO Z50
BOUNDRY = 0.4* SiZE
CALL PLOT(GRIDX(1.1)-BOUNORY,GRIOY(1,1)-SOUNDRY.31
CALL PLOT(GRIDX(L. l)+BOUNDRY.GRIDY(L, l)-BOUNDRY.Z)
CALL PLOT(GRIDX(L,Ml+BOUNDRY,GRIDY(L,MI+BOUNDRY,ZI
CALL PLOT(GRIDX(l.Ml-BOUNDRY,GRIDY(l,MI+BOUNDRY,Z)
CALL PLOT(GRIDX(l, 11-BOUNDRY,GRIDY(1, 1)-BOUNDRY,21

I C 250

I

L

LABEL GRATICULE COORDINATES.
DO Z60 l=l,L
cONGl = GRIDLONCI)/60.0
LONGZ = GRIDLON(· •• 40.0*LONG1
ENCODE(10.Z70,LONGZlLONGZ $ ENCODE(6,Z90,MUFiLONG1,LONGZ
XX=GRIDX(! ,li-5.0·GSIZE $ YY=GRIDY(l, 1)-6.0'GSIZE

----------------------PO-;----------- ---------- --..J



CAll SYMBOL (XX,',":,GSIZE,MUF,O,6)
CALL SYMBOL (XX'3.0*GSIZE,YY+l.0*GSIZE,GSIZE/Z.G,MARK,O,7)

Z60 CONTINUE

DO Z80 J=l,M
LATl = GRIDLAT(J)/60.0
LATZ = GRIDLAT(J)+40.0*LATl
ENCQ~E(10,Z70,LATLI ~ATZ $ ENCODE(6,Z9C,MUF)LAT1,LAT2

Z70 FORMAT (ZX,18)
X:=GRIDX(L,J)+1.5*GSIZE $ YY=GRIDY(L,J)-0.5'GSIZE
CALL SYMBOL (XX,YY,GSIZE,MUF,O,6)
CALL SYMBOL (XX+3.0*GSIZE,YY+l.0*GSIZE,GSIZE/Z.0,MARK,O,7)

Z80 CONTINU(

DO 300 II=l,L t I=L+l-11
LONG1 = GRIOLCN(I)/60.0
LONGZ = GRIDLUN(I) + 40.0*LONGl
ENCODE(10,Z70,LONG2)LO~GZ $ ENCODE(6,Z90,MUF)LONG1,LONGZ

Z90 FORMAT(.3,lX,RZ)
XX=GRlrX(I,MI-3.0*GSIZE $ YY=GRIDY(I,M)+5.0'GSIZE
CALL S'MBOL (XX,YY,GSIZE,MUF,O,6)
CALL S"MBOL ,XX'3.0'GSIZE,YY+1.0'GSIZE,GSIZE/Z.O,MARK,0,n

300 CONTI NI lE

DO 3ZC JJ=l,M $ J=M+l-JJ
LATl = GRIDLAT(J)/60.0
LATZ = GRIDLAT(J)+40.0'LATl
ENrODEl ·n.Z70,LATZ) LATZ $ ENCODE(6,Z90,MUF)LAT1,LATZ
IX=GRIDX(l,J)-9.5*GSIZE $ YY=GRIDY(l,J)-0.5'GSIZE
CALL SYMBOL (XX,YY,GSIZE,MUF,O,6)
CALL SYMBOL (XX+3.0*GSIZE,YY+l.0*GSIZE,GSIZE/Z.O,MARK,O,7)

3Z0 CONTINUE

CALL YYDATA

C ... ANNOTATE MAP WITH NAME, NUMBER, SCALE MID DATE.
IF(MAP.NE.Z)GO TO 3Z5
TLAT1=TLT/60 $ TLATZ=TLT-TLAT1*60
BLAT1=BLT/60 $ BLATZ=BLT-BLAT1*60
WLON1=WLN/60 $ WLONZ=WLN-WLON1*60
ELuNl=ELN/60 $ ELONZ=ELN-ELON1*60

325 CALL DATE(TODAY)
IF(KORN(3i.EO.1H )KORN(3)"5HSCALE $ J=SCALF
ENCODE (10,330,J) J $ CALL LJUST (J,l)

330 FORMAT (110)
ENCODE (ZO,335,MAPSCAL(l» KORN(3),J

335 FORMAT (Al0,*1;*,A8)
IF(SCALE.LE.O)MAPSCAL(l)=MAPSCAL(Z)=8H
ENCODE(17,340,MAPDATE(1» TODAY

340 FORMAT(7HPLOTTED,Al0)
CALL LJUST (MAPNAME,3)
MAP=30 $ IF(MAPNAME(3).EO.1H )MAP=ZO $ J=MAP/l0 $ RLN=0.14*MAP
CALL CENTRE (MAPNAME,J) $ CALL CENTRE (MAPAREA,Z)
CALL CENTRE (MAPNUM,Z)
PRINT 350,MAPSCAL,MAPNAME,MAPAREA,MAFNUM,TLAT1,TLATZ,BLAT1,BLATZ,

1 WLCN1,WLONZ,ELON1,ELONZ
350 FORMAT(/,ZuX,ZA10,/1 ,40X,3Al0,// ,40X,ZA·O,/1 ,40X,ZA10.//,38X,

l*LATITUDE *,ZI3,* TO *,ZI3,//38X,*LO~GITUDE *,ZI3,* TO *,Z13)
PRINT 360,Xl,XZ,X3,X4,MAPDATE

360 FORMAT(lHO,45X,*SHRINKAGE CHECK*,//,4ZX,*LEFT SIDE*,F1Z.Z,/,4ZX,
1 *RIGHT SIDE*,Fll.Z,/,4ZX,*TOP SIDE ,F13.Z,/,4ZX,*BOTTOM SIDE*,
Z F10.Z,I/,44X,Al0,A6,/II)
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CAll SYMBOL (XX,',":,GSIZE,MUF,O,6)
CALL SYMBOL (XX'3.0*GSIZE,YY+l.0*GSIZE,GSIZE/Z.G,MARK,O,7)

Z60 CONTINUE
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1 *RIGHT SIDE*,Fll.Z,/,4ZX,*TOP SIDE ,F13.Z,/,4ZX,*BOTTOM SIDE*,
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CALL SYMBOL (XR+BOUNDRY-RLN'SIZE. -1.5'SIZE.Z'WSIZE.MAPNAME.0.MAP)
CALL SYMBOL (XR+BOUNDRY-Z.1'SIZE. -1.7'SIZE.WSIZE.MAPAREA.0.ZO)
CALL SYMBOL (XR+BOUNDRY-Z.1'SIZE. -Z.O.SIZE.WSIZE.MAPNUM.O.ZO)
CALL SYMBOL (XR·BDUNDrtY-Z.1'SIZE. -3.3'SIZE.WSIZE.MAPDATE.0.16)
RLN=0.105·MAP $ CALL RJUST (MAPNUM.Z)
CALL SYMBOL (-BDUNDRY. YT+0.5'SIZE.WSI2E.MAPSCAL.0.ZO)
CALL SYMBOL(0.5'XR-RLN'SIZE.YT+0.5'SIZE.3'WSIZE.MAPNAhE.0.MAP)
CALL SYMBOL (XR+BOUNDRY-1.4'SIZE.YT+0 5.SIZE.WSIZE.MAPNUM.0.ZO)

WRITE (LT.:65) MAPNAME $ CALL TAGBLOK
365 FORMAT (. GkATICULE AND LABELS OF MAP -'/1X.3Al0)

CALL FINIT $ CALL PLOT (0.0.0.0.-3) $ RETURN

. A CONTROL CARD WAS READ BY MAPPLOT.
370 PRINT 380.MAPNAME(1) $ INMAIN=l $ GO TO 130
380 FORMAT(4HO.· •.• CONTROL CARD READ FOR MAP NAME. FIRST WORD 'Al0)

END
SUBROUTINE EDITEXT (NAME.NOW)

C ••• ARRAY NAME IS SEARCHED FOR TEXT WHICH IS CENTRED OR JUS1IFIED.•••• C
DIMENSION KA~(100).NEW(100)
DATA (NIL=lR )
ENTRY CENTRE
JU~=JUR=O

10 NLB=NNB=J=O $ NOC=NOW'10 $ IF(NOC.GT.l00)GO Tr 90
15 DECODE (NOC.20.NAME) (KAR(I).I=l.NOC)
20 FORMAT (100R1)

DO 50 1=1.NOC $ NEW(I)"NIL
IF(KAR(I).EO.O)GO TO 50
IF(KAR(I).NE.N!L)GO TO 30
IF(NNB.EO.0)50.40

30 IF(KAR(I).EO. 1R·.AND.JUL.EO.0)GO TO 60 $ NNB=J'1
40 J=J+1 $ NEW(J)=KAR(!)
50 CONTI NUE
60 NLB=(NOC-NNB)/Z $ IF(JUL.NE.O)GO TO 70 $ IF<JlIR.NE.O)NLB=NOC-NNB

IF(NLB.NE.O)GO TO 30
70 ENCODE (NOC.ZO.NAME) (NEW(!) .1=l.NOC) $ RETURN
80 NNB=NOC-NLB $ IF(NNB.LE.OlGO TO 70

Er.!CODE (NOC,ZO.NAME) :NIL.I=1.NLB). (NEW( I). I=1.NNB) $ RETURN
ENTRY LJUST
JUL=1 $ GO TO 10
ENTRY RJUST
JUR=l 3. GO TO 10

90 PRINT 95.NOC $ NOC=100 $ GO TO 15
95 FORMAT(4HO •• ·.10X.I3 •• CHARACTERS IN NAME. ONLY 100 WILL BE USED'!

~Mn

SUBROUTINE MAPSEEK
• ARRAY KORN IS TESTED FOR A NAME. SHEET REFERENCE OR CORNER LIMITS.•• C

IF KORN IS NUMERIC MAP IS SET TO 1 FOR CORNER LIMITS.
• • IF KORN IS ALPHANUM~~lC THE SHEET REFERENCE TABLE IS SEARCHED.

IF KORN IS ALPHABETIC THE MAP NAME TABLE IS SEARCHED.
IF THE MAPSHEET IS IDENTIFIED THE NAME. AREA ANn NUMBER ARE DEFINED •• C
AND THE LIMITS. SCALE AND PROJECTION PARAMETERS ARE DEFINED. MAP=Z •• C
IF THE MAP IS UNIDENTIFIED MAP IS SET TO 3.

- - THIS SUBROUTINE WRITTEN FOR CONTOR 6 IN SEPTEMBER 1976.
COMMON/CONTROL/NAIM(8). INMAIN.NEDATE.NEDIT.NEVERS.LOTY
COMMDN/MAPSEEK/MAPNAME(3).MAPAREA(Z).MAPNUM(Z).KORN(3).MAP.JECTOR
CO~MON/TABLES/NAMES.NUMBS.LIMIT.KEY.INDEX.NUMBZ.NAR
COMMON/XYCCORD/TLT.BLT.WLN.ELN.SR.CR.ALT.ALN.XX.YY.XL.XR.iT.YB.SOO
DIMENSION NAMES(1500).NUMBS(1000).LIMIT(Z.1000).KEY(1000).XY(Z.Z)
DIMENSION NM1(600).NMZ(600).NM3(300).INDEX(100).NUMBZ(Z.100)

C
C •
C •
C •
C t t t

C t t t

C •
C -
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DIMENSIDN KAR(30),NEW(30),NAR(2,20i,MAPL(7),MAPR(7,2),MAPS(6)
EQUIVALENCE (NAMES,NM1),(NA~ES(601),NM2),(NAMES(1201),NM3)
EQUIVALENCE (MAPL,MAPNAME)
DATA(KEY(!),1=1,131)/1050004,1040006,1050008,1060026,1060028, 1- 5

A 1050032,1080034,1080046,1020050,1050052,1020054,1060056, 6- 12
B 1080062,1060068,1040070,1040072,1060074,1040078,1080080, 13- 19
C 1080082,1080036,1040088. ~030112,1060116,1030118,1120120, 20- 26
D 1040122,'050124,106012(, ~020128,1040130,1050144,1020146, 27- 33
E 1040156,1080164,1020166,1060168,1060170,1030172,1060174, 34- 40
F 10401:6,1080180,1040182,1050184,1080186,1040188,1020206, 41- 47
G 10bv208,1040218,1020220,1040224,24420L~~,1060230, 1040234, 48- 54
H 1060242,1060246,1040256,1060262,1040264,1040268,1040270, 51- 61
! 1060272,1070274,1050276,1060282,1060278,1040306, 1050308, 6~- 68
J 1040320,1100322,1040326,1060328,1080340,1040352,1020388, 69- 75
K 1020354,1060364,1050368,1040370,1050374,1040378,1040384, 75- 82
L 1060390,1040402,1030406,1060408,1050416,1060410,1040412, 83- 89
M 1040418,1050422,1060424,1050430,1050432,1060434,1060436, 90- 96
N 1060444,1040446,1060448,1060450,1060452,1040454,1040480, 97-103
D 1050456,1050458,1050482,1060486,1080494,1080504,1120506, 104-110
P 1060508,1070510,1040516,1020532,1060518,1020522,1060526, 111-117
Q 1040530,1040534,1060538,1060540,1060542,1040566,1040568, 118-124
R 1060570,1060574,1060572,1040576,1080578,1050580,1040582 1 125-131
DATA(KEY(I),1=132,262)/1020584,1040586,1060588,20760594,1060596, 132-136

A 1040600,1050602,1080632,1080642,1020648,1060650,1080656, 137-143
B 1050652,1050658 1050680,1040682,1040684,1050688,1040692, 144-150
C 1060694,1040696, 1050698,1020700,1060702,1060704,1020712, 151-157
D 1080714,1020716,1060724,1040726,1080752,1030756,1040760, 158-164
E 1020764,1020766,1080768,1060770,1080774,1060776, 1060788, 165-171
F 1070790,1040796,1040798,1030800,1080806,1040808,1090810, 172-178
G 1060816,1L40842,1050844,1040846,1020848,1040850,1020854, 179-185
H 1060876,10~0880,1020882,1040896,1060888,1060921,1080936, 186-192
I 1050948,1050954,1050956,1060958,1060960,1080966,1060968, 193-199
J 1060992,1050996,1061012,1081014,1071016,1061018,1041020, 200-206
K 1061024,1061026,1081030,1051032,1051034,1061036,1021058, 207-213
L 1041050,106 1 052,1061060,1061084,1041086,1051122,104108~, 214-220
M 1041090,1021092,1061096,1061098,1051104,1061106,1141110, 221-227
N 1021112,1061114,1041118, i021120,104112' 1061126,1051130, 228-234
o 1061134,1051140,1031162,1021172,1061~, 1141176,1081178, 235-241
P 1041180,1021182,1061184,1061186,1041190,1041200,1061202, 242-248
a 1021204,10412~6,1061212,1041214,26851268,Z2601284,26861270, 249-255
R 26871272,2688i274,26911278,26941282,1041240,26951286,269612881 256-262

DATA(KEY(!), 1=263,393)/26971290,27001294,27011296,22671300,1081256 263-267
A ,27041302,27051304,1041306,1061308,1061310,1041314,22751146, 268-274
B 1081144,22771150,1041148, 1061336,1081340,1051342. 061344, 275-281
C 1021346,1021348,1021350,1061352,1021354,1061360,1L61362, 282-288
D 1061364,1061368,1051372,1061374,1061376,10513:8,1041384, 289-295
E 1061388,1061390,1051392,1051~96,1021398,1021400,1071424, 296-302
F 1051426,1061428,1051430,1051434,1041436,1051438,1031440, 303-309
G 1051464,1061496,1061468,1081470,1061474,1061478,1051:.82, 310-316
H 1061484,1061494,1081504,1061506,1051508,1061510,1051~14, 317-323
! 1021516,27131544,27151546,1061606,1071524,23281548,~7161550, 324-330
J 1081530,1081604,23311552, 1031532,27171554,1041542,1061558, 331-337
K 1071)82,1041584,10615~6,1061610,1041612,1051614.1041616, 338-344
L 1061618,1061620,10816~7,1041638,1061634,1061650,1061652, 345-351
M 1061654,1061658,1061694,1061676,1031686,1041696,1061700, 352-358

L
N 1061702,1061706,1021712,1061714,1071716,1041722,1061726, 359-365
o 1041724,1061728,27281730,27291732,1141746,1051742,1041744, 366-372
P 1021748,1061762,1061766,1021774,1051770,1041772,1081776, 373-379
o 1041780,1051784,1041788,27411794,1061802,1041808,1081810, 380-386
R 1041812,1051814,27451816,1041824,1061828,27461834,27471840 1 387-393

DATA(KEY(!),!=394,520)/l021846,1061848,1041850,1081852,1061858, 394-398
A 1021854,27511868,1061872,1041878,1061882,1021874,1081876, 399-405
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L 1061618,1061620,10816~7,1041638,1061634,1061650,1061652, 345-351
M 1061654,1061658,1061694,1061676,1031686,1041696,1061700, 352-358

L
N 1061702,1061706,1021712,1061714,1071716,1041722,1061726, 359-365
o 1041724,1061728,27281730,27291732,1141746,1051742,1041744, 366-372
P 1021748,1061762,1061766,1021774,1051770,1041772,1081776, 373-379
o 1041780,1051784,1041788,27411794,1061802,1041808,1081810, 380-386
R 1041812,1051814,27451816,1041824,1061828,27461834,27471840 1 387-393

DATA(KEY(!),!=394,520)/l021846,1061848,1041850,1081852,1061858, 394-398
A 1021854,27511868,1061872,1041878,1061882,1021874,1081876, 399-405

E03



406-412
413-419
420-426
427-433
434-440
441-447
448-454
455-461
467-468
46~-475

476-482
483-489
490-496
497-503
504-510
511-517
518-520
521-529
530-536
537-543
544-550
551-555
556-562
563-569
570-576
577-583
584-590
591-597

1 598-600
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
h97-703
704-;10
711-717
718-724
725-731
732-736
737-743
744-750
751-757
758-764
765-771
772-778
779-785
786-792
793-799
800-806
807-813
814-820
821-827

B 10318&O,1031884,1031886,1061890,1051892,1131894,~081896,
e 1081900,1061918,1061902,1041903,1051906,27521908, 1051926,
o 1041928,1021932,1061934, 1061936,1041940,105'948,1041950,
E 1021952,1051962,1061964,1041970,1061972,10~;974,1061976,
F 1061978,1061980,1021982,1051984,1061986,1061988,1061990,
G 1061992,1061994,1061998,1090002,1090024,1090048,1090058,
H 1090066,1090200,1151202,29210258,1090266,1090310,27600438,
! 27630440,1150492,1090502,1090638,1090686,1070812,1090923,
J 1090926,27730928.27730930.1090938,1090946,1090962.27681040,
K 27721044,1091082,1091094,1151102,1091128,1091142,1091370,
L 1091602,27751136,1091338,1091512,27781556,1091600,1091646,
M 1091670,24851674.1091672,1091684,1091688.1091690,1091792,
N 1091838,1091856,27801862,1091866,1091898,1091920,27831966,
o 1091996,26060136,26370498,26050132.26100158,261702t~,26010036,
p 26520780,26560&38,26590890,26630950,26651008,22011023,26661038
o ,26671042,27841486,26580884,1091704,1091764,1050945,1070791,
R 27870654,2810072i.26300391 1
DATA(KEY(!),!=521,550)/5(0).1060856,1060857,1060858,1060859,

A 1060860,1060861,1050862,1050863,1050864,1050865,1050868,
B 1050866,1050869,1050867.1050870.1050901,1050902,1050903,
e 1050904,1050905, 1050906,1050907,1050908,1030909,1030910 1
DATA(KEY(I),1=551,600)/2010010,2010030.28310038,2010060,2010198,

A 2010222,2010236,2010244,20~J3Z4,2010356,2010380,2010382,
B 2010386,2010420,Z110496,201053t,2010590,2010604,28370748,
e 2010758,201116[,2011386,2011498,2011736,2011750,2011786,
o 2011790,2011938,28551818,2160372,29260394,2090640,25880794,
E 2090940.2090990,2091598,78621330,2091922, 0 , 0
F 1030912,1030914,1030915,1030916, 1030917,1030913,1070975,
G 1070976,1070977,1070978

DATA(KEY(!),!=601,731)/108004v, i080044.1080064.1060114,1080134,
A 1060138,26C30148,1080150,105J154,1060160,1050178,1080190,
B 1080192,1080204,1040232,1020238.1060250,1080252,1080312,
e 1060314,1060316,1080330.1040332, 1040344,1040350,1040358,
D 21390362,1040366,1040376,1020392, 1080393,1020404,1050414,
E 1020428,1080484,1060490,1030500. 1040512,1060514,1040520,
F '~40544, 1080631,1070636.26430634,1040706.1130708.1060710,
G 1080719,26560762,1080772,1080778,1040782,1060852, 1080786,
H 1080792,1080840,1040878,1060886,10408;2, ~080894,1060942,
I 1060944,1070952,1050964,1080994,1060998,1081002,1081010,
J 1061022, 1061046,1061100,1061108,1041132,1061156,21561158,
K 1081168,26761165.1061196,26781194,1061198,1061218,26811264,
L 1061220,26831266.1061222,1061226,1041228,1081230,1081232,
M 26891276,1061234,1061236,26921280,1081238,1081242,1081244,
N 1081246, 1061248,26981292,1061250,1081252,1081254,27021298,
o 1041258,1081260,1051312,1061152,27071154,1081356,1051462,
P 1061466,27841488.1051518.1081500,1041522,1061526,1081534,
o 1061540,1061622,1031580,1061608,1081624,1041626,1081~40,
R 1041656,1081692,1081708,1031678,1131680,1051738,1141/68 1

DATA(KEY(I), 1=732,830)/1081710,1061718,1081778,27371734,1081720,
A 1041682,1081782,27441804,1111844,1081796,1041798.1081800,
B 1041806,1041820,1081836,1061842,27491942,1081944,1081860,
e 1021870,1081910,1041916,1021924,1061930,1061946,1050653,
D 29190014,1090084,1090334,29200022,1090191,1090336,29210214,
E 29210260,27700442,29220216,1091000,27770628,1090338.27700342,
F 1091006, 1090932,27730934,1091138,1090690,1090630,1091536,
G 27821830,1091864,27851954,1091832,1091968,1041490,1091958,
H 1060598,1040655,1020718,1040226.1041216,1040851,1080646,
! 1041905,27931904.1060331,1061636,1061366, 0 , 0 ,
J 28100722,1060802,24600814,1070953,1070637,1071017,10715g3,
K 1071525, 1050925,28080924,1080720,1070979,1070980,1070981,
L 1070982,1070983,1070984,1070985,1070986,1070987,1020911,
11 1020918,1020871,1020872,1020873,1020874,1020822,1020823,

F03

406-412
413-419
420-426
427-433
434-440
441-447
448-454
455-461
467-468
46~-475

476-482
483-489
490-496
497-503
504-510
511-517
518-520
521-529
530-536
537-543
544-550
551-555
556-562
563-569
570-576
577-583
584-590
591-597

1 598-600
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
h97-703
704-;10
711-717
718-724
725-731
732-736
737-743
744-750
751-757
758-764
765-771
772-778
779-785
786-792
793-799
800-806
807-813
814-820
821-827

B 10318&O,1031884,1031886,1061890,1051892,1131894,~081896,
e 1081900,1061918,1061902,1041903,1051906,27521908, 1051926,
o 1041928,1021932,1061934, 1061936,1041940,105'948,1041950,
E 1021952,1051962,1061964,1041970,1061972,10~;974,1061976,
F 1061978,1061980,1021982,1051984,1061986,1061988,1061990,
G 1061992,1061994,1061998,1090002,1090024,1090048,1090058,
H 1090066,1090200,1151202,29210258,1090266,1090310,27600438,
! 27630440,1150492,1090502,1090638,1090686,1070812,1090923,
J 1090926,27730928.27730930.1090938,1090946,1090962.27681040,
K 27721044,1091082,1091094,1151102,1091128,1091142,1091370,
L 1091602,27751136,1091338,1091512,27781556,1091600,1091646,
M 1091670,24851674.1091672,1091684,1091688.1091690,1091792,
N 1091838,1091856,27801862,1091866,1091898,1091920,27831966,
o 1091996,26060136,26370498,26050132.26100158,261702t~,26010036,
p 26520780,26560&38,26590890,26630950,26651008,22011023,26661038
o ,26671042,27841486,26580884,1091704,1091764,1050945,1070791,
R 27870654,2810072i.26300391 1
DATA(KEY(!),!=521,550)/5(0).1060856,1060857,1060858,1060859,

A 1060860,1060861,1050862,1050863,1050864,1050865,1050868,
B 1050866,1050869,1050867.1050870.1050901,1050902,1050903,
e 1050904,1050905, 1050906,1050907,1050908,1030909,1030910 1
DATA(KEY(I),1=551,600)/2010010,2010030.28310038,2010060,2010198,

A 2010222,2010236,2010244,20~J3Z4,2010356,2010380,2010382,
B 2010386,2010420,Z110496,201053t,2010590,2010604,28370748,
e 2010758,201116[,2011386,2011498,2011736,2011750,2011786,
o 2011790,2011938,28551818,2160372,29260394,2090640,25880794,
E 2090940.2090990,2091598,78621330,2091922, 0 , 0
F 1030912,1030914,1030915,1030916, 1030917,1030913,1070975,
G 1070976,1070977,1070978

DATA(KEY(!),!=601,731)/108004v, i080044.1080064.1060114,1080134,
A 1060138,26C30148,1080150,105J154,1060160,1050178,1080190,
B 1080192,1080204,1040232,1020238.1060250,1080252,1080312,
e 1060314,1060316,1080330.1040332, 1040344,1040350,1040358,
D 21390362,1040366,1040376,1020392, 1080393,1020404,1050414,
E 1020428,1080484,1060490,1030500. 1040512,1060514,1040520,
F '~40544, 1080631,1070636.26430634,1040706.1130708.1060710,
G 1080719,26560762,1080772,1080778,1040782,1060852, 1080786,
H 1080792,1080840,1040878,1060886,10408;2, ~080894,1060942,
I 1060944,1070952,1050964,1080994,1060998,1081002,1081010,
J 1061022, 1061046,1061100,1061108,1041132,1061156,21561158,
K 1081168,26761165.1061196,26781194,1061198,1061218,26811264,
L 1061220,26831266.1061222,1061226,1041228,1081230,1081232,
M 26891276,1061234,1061236,26921280,1081238,1081242,1081244,
N 1081246, 1061248,26981292,1061250,1081252,1081254,27021298,
o 1041258,1081260,1051312,1061152,27071154,1081356,1051462,
P 1061466,27841488.1051518.1081500,1041522,1061526,1081534,
o 1061540,1061622,1031580,1061608,1081624,1041626,1081~40,
R 1041656,1081692,1081708,1031678,1131680,1051738,1141/68 1

DATA(KEY(I), 1=732,830)/1081710,1061718,1081778,27371734,1081720,
A 1041682,1081782,27441804,1111844,1081796,1041798.1081800,
B 1041806,1041820,1081836,1061842,27491942,1081944,1081860,
e 1021870,1081910,1041916,1021924,1061930,1061946,1050653,
D 29190014,1090084,1090334,29200022,1090191,1090336,29210214,
E 29210260,27700442,29220216,1091000,27770628,1090338.27700342,
F 1091006, 1090932,27730934,1091138,1090690,1090630,1091536,
G 27821830,1091864,27851954,1091832,1091968,1041490,1091958,
H 1060598,1040655,1020718,1040226.1041216,1040851,1080646,
! 1041905,27931904.1060331,1061636,1061366, 0 , 0 ,
J 28100722,1060802,24600814,1070953,1070637,1071017,10715g3,
K 1071525, 1050925,28080924,1080720,1070979,1070980,1070981,
L 1070982,1070983,1070984,1070985,1070986,1070987,1020911,
11 1020918,1020871,1020872,1020873,1020874,1020822,1020823,

F03



N 1040733.1040734.1040666
DATA(KEY(I).1=831.900)/2010042,2010240.2010254.2010348.2010360,

A 2010426.2010750.2010754,2010804,2010922.2011004,201116O.
B 2011170.28431166.2011192.2011358.2011394.2011422.2011432,
C 2011502.2011520,2011628.2011642.2011648.2151822.2011826.
o 2090016.28570012.29260396.2160723.2171056.2171382.28611054.
E 2091538.2091960.28651956. 0 • 0 • 0 , 0
F 2130460.2180461.2180462.2180550,2180551.2170557,218061O.
G 2170620.2180855.2180897.2190898.2190899,2190900.218097O.
H 2190971.2190972.2190973,2190974.2170988.2180730,2191070,
I 2191071,2191072.21709Z~.2170875.2170735,2170667,2170621.0.0 /
DATA(KEY(!J.I=901.1000)/1061476.1061224.1081914.1060592,1020524.

A 1060318. 1041492,1060162.1080194.29120488.29081528.1060140.
B 1081644.1061048.29140528.1080895.1080152.1081472.1090018,
C 1090020.1090210.1090212. 0 • 0 , 0 .2180398.4(0).
o 1060662,1060731,1060732.1060820.1060821,1040663.1040664.
E 1040665.1040617,1040618.1040619. 1040555.1040556.1080465,
F 1080466.1060463.1060464,1060552.1060553.1060554,1060614,
G 1060615,1060616.1060611.1060612,1060613.1060660,1060661.
H 1090090,1090091,1090095.1090467,1090468,1090469.1090099,
I 1090103.1090092.1090096.1090093. 1090097.1090100,1090285,
J 1090286.1090101.1090094,1090098,1090102.1090104, 1090287.
K 1090294,1090105.1090106.109CZ88,1090289,1090290.1090291.
L 1090292.1090293,1090295.1090296,1160297,1090470.1090471,
M 1090472.1090473.1090474,1090475. O. O. 0 /

DATA«LIMIT(I,J).I=1.2).J=1.70) / 260012.1333018,250012.1440018.
A 340012.1380018,270012.1133024,350012.1170018.260012.1320018.
B 22001?1333018.190012.1350018,330012.1410018,300012.1363018.
C 290012. 1470018.200012.1213018.120012,1350018,150012,1260018,
o 170012,1440018,250012,1453018.340012,1140018.130012,1410018,
E lj0012,1290018.200012,1363018,250012.1303018.190012.1470018,
F 370012. "470018.320012.1230018.370012,1423018,340012,1423018,
G 240012, 1483018.350012,1380018.290012,1183018,310012.1440018,
H 260012,1410018,300012,1320018.330012.1483018.240012.1380018,
I 170012.1333018.360012.1483018,260012.1170018.300012.1170018,
J 360012. 1440018.250012.1260018.250012.1393018,190012.1273018.
K 250012,1380018,270012,1290018.180012,1290018,240012.1440018.
L 330012.1440018,310012.120C018,220012.1393018.300012.1453018,
M 200012.1470018. 0, 0.S40017. '1 9 3018,270012,1530018,
N 170012,1213018.2~0012,1243018.21001Z.1453018,240G12.1200018.
o 280012.1423018,240012,1513018.170012.1393018.320012,1260018,
p 404512.1445024.330012.1380018,260012,1153018,330012,1140018.
o 160012. 1453018.290012. 1393018.190012,1380018,350012,1483018 /

OATA«LIMIT(I.J). 1=1 ,2).J=71,140)/250012,1410018.340012.1230018.
A 130012.1290018, 100012.1423018,310012.1453018.330012.1453018,
B 160012.1243018.310012.1333018,260012,1500018,330012,1393018.
C 220012. 1470018.200012,139~018.240012,1260018.130012.1423018,
o 380012,1423018,330012,1153018.300012. 1290018.240012,1183018,
E 240012.1410018.150012.1440018.310012,1290018,260012,1273018.
F 300012.1380018.260012,1393018.200012.1260018.320012,1170018.
G 190012, 1243018.180012.1410018.270012.1170018.320012.1243018.
H 300012,1230018,280012.1453018,270012,1500018.290012,1363018,
I 310012.1~93018,2~0012.1350018.200012.1153018,120012.1303018.
J 150012. 1303u18.3~0012.1440018.170012.1230018,404515.1453018,
K 190012,1393018.-'0012.1483018,290012.1140018.300012,1513018,
L 140012,1260018 230012.1483018.290012,1393018.270012,1213018.
M 330012. 1170018.200012,1243018.140012.1423018,250012.1470018.
N 260012. 1123018.230012,1153018,290012.1213018.180012,1440018,
o 210012, 1350018,330012. 1333018.230012,1470018.290012,1453018.
P 260012.1423018,330012.1213018. 0, 0,310012.1273018.
o 280012. 1440018.270012, 1320018.250012.1333018,120012,1290018 /

DATA«LIMIT(I.J).1=1.2).J=141,210)/330012,1470018.3000;2,1273018.

G03

828-830
831-835
836-842
843-849
850-856
857-863
864-870
871-877
878-8~ ,
885-891
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
994-000

1- Z
3- 6
7- 10

11- 14
15- 18
19- 27
23- 26
27- 30
31- 34
35- 38
39- 42
43- 46
47- 50
51- 54
55- 58
59- 62
63- 66
67- 70
71- 72
73- 76
77- 80
81- 84
85- 88
89- 92
93- 96
97-100

101-104
105-108
109-112
113-116
117-120
121-124
125-128
129-132
133-136
137-140
141-142

N 1040733.1040734.1040666
DATA(KEY(I).1=831.900)/2010042,2010240.2010254.2010348.2010360,

A 2010426.2010750.2010754,2010804,2010922.2011004,201116O.
B 2011170.28431166.2011192.2011358.2011394.2011422.2011432,
C 2011502.2011520,2011628.2011642.2011648.2151822.2011826.
o 2090016.28570012.29260396.2160723.2171056.2171382.28611054.
E 2091538.2091960.28651956. 0 • 0 • 0 , 0
F 2130460.2180461.2180462.2180550,2180551.2170557,218061O.
G 2170620.2180855.2180897.2190898.2190899,2190900.218097O.
H 2190971.2190972.2190973,2190974.2170988.2180730,2191070,
I 2191071,2191072.21709Z~.2170875.2170735,2170667,2170621.0.0 /
DATA(KEY(!J.I=901.1000)/1061476.1061224.1081914.1060592,1020524.

A 1060318. 1041492,1060162.1080194.29120488.29081528.1060140.
B 1081644.1061048.29140528.1080895.1080152.1081472.1090018,
C 1090020.1090210.1090212. 0 • 0 , 0 .2180398.4(0).
o 1060662,1060731,1060732.1060820.1060821,1040663.1040664.
E 1040665.1040617,1040618.1040619. 1040555.1040556.1080465,
F 1080466.1060463.1060464,1060552.1060553.1060554,1060614,
G 1060615,1060616.1060611.1060612,1060613.1060660,1060661.
H 1090090,1090091,1090095.1090467,1090468,1090469.1090099,
I 1090103.1090092.1090096.1090093. 1090097.1090100,1090285,
J 1090286.1090101.1090094,1090098,1090102.1090104, 1090287.
K 1090294,1090105.1090106.109CZ88,1090289,1090290.1090291.
L 1090292.1090293,1090295.1090296,1160297,1090470.1090471,
M 1090472.1090473.1090474,1090475. O. O. 0 /

DATA«LIMIT(I,J).I=1.2).J=1.70) / 260012.1333018,250012.1440018.
A 340012.1380018,270012.1133024,350012.1170018.260012.1320018.
B 22001?1333018.190012.1350018,330012.1410018,300012.1363018.
C 290012. 1470018.200012.1213018.120012,1350018,150012,1260018,
o 170012,1440018,250012,1453018.340012,1140018.130012,1410018,
E lj0012,1290018.200012,1363018,250012.1303018.190012.1470018,
F 370012. "470018.320012.1230018.370012,1423018,340012,1423018,
G 240012, 1483018.350012,1380018.290012,1183018,310012.1440018,
H 260012,1410018,300012,1320018.330012.1483018.240012.1380018,
I 170012.1333018.360012.1483018,260012.1170018.300012.1170018,
J 360012. 1440018.250012.1260018.250012.1393018,190012.1273018.
K 250012,1380018,270012,1290018.180012,1290018,240012.1440018.
L 330012.1440018,310012.120C018,220012.1393018.300012.1453018,
M 200012.1470018. 0, 0.S40017. '1 9 3018,270012,1530018,
N 170012,1213018.2~0012,1243018.21001Z.1453018,240G12.1200018.
o 280012.1423018,240012,1513018.170012.1393018.320012,1260018,
p 404512.1445024.330012.1380018,260012,1153018,330012,1140018.
o 160012. 1453018.290012. 1393018.190012,1380018,350012,1483018 /

OATA«LIMIT(I.J). 1=1 ,2).J=71,140)/250012,1410018.340012.1230018.
A 130012.1290018, 100012.1423018,310012.1453018.330012.1453018,
B 160012.1243018.310012.1333018,260012,1500018,330012,1393018.
C 220012. 1470018.200012,139~018.240012,1260018.130012.1423018,
o 380012,1423018,330012,1153018.300012. 1290018.240012,1183018,
E 240012.1410018.150012.1440018.310012,1290018,260012,1273018.
F 300012.1380018.260012,1393018.200012.1260018.320012,1170018.
G 190012, 1243018.180012.1410018.270012.1170018.320012.1243018.
H 300012,1230018,280012.1453018,270012,1500018.290012,1363018,
I 310012.1~93018,2~0012.1350018.200012.1153018,120012.1303018.
J 150012. 1303u18.3~0012.1440018.170012.1230018,404515.1453018,
K 190012,1393018.-'0012.1483018,290012.1140018.300012,1513018,
L 140012,1260018 230012.1483018.290012,1393018.270012,1213018.
M 330012. 1170018.200012,1243018.140012.1423018,250012.1470018.
N 260012. 1123018.230012,1153018,290012.1213018.180012,1440018,
o 210012, 1350018,330012. 1333018.230012,1470018.290012,1453018.
P 260012.1423018,330012.1213018. 0, 0,310012.1273018.
o 280012. 1440018.270012, 1320018.250012.1333018,120012,1290018 /

DATA«LIMIT(I.J).1=1.2).J=141,210)/330012,1470018.3000;2,1273018.

G03

828-830
831-835
836-842
843-849
850-856
857-863
864-870
871-877
878-8~ ,
885-891
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
994-000

1- Z
3- 6
7- 10

11- 14
15- 18
19- 27
23- 26
27- 30
31- 34
35- 38
39- 42
43- 46
47- 50
51- 54
55- 58
59- 62
63- 66
67- 70
71- 72
73- 76
77- 80
81- 84
85- 88
89- 92
93- 96
97-100

101-104
105-108
109-112
113-116
117-120
121-124
125-128
129-132
133-136
137-140
141-142



A 200012,1350018,310012,1320018,300012, 1:73018,310012,1350018,
B 160012,1410018,220012,1453018,270012,1380018,180012,1423018,
C 280012,114001e,190012,142301~,280012,1320018,310012,1483018,
o 250012,1153018,260012.1183018,340012.1483018,120012,1363018.
E 290012,1513018,230012.1213018,260012,1513018.240012.1350018.
F 370012.1410018,150012, 1423018,310012.1513018,340012,1440018.
G 230012,1363018,210012.1260018,240012,1320018.250012.1230018,
H 300012,1140018.424512.1463024,140012,1410018.270012.1470018,
I 360012,1410018.220012,1350018.200012,1440018. 60012.1470018,
J 320012,1183018. 180012,1453018,270012.1393018,170012,1453018.
K 290012, 1500018.270012,1513018.320012,1440018.300012.1183018,
L 230012,1453018.350012,1453018.240012.1423018,290012.1760018.
M 300012.1200018,140012, 1320018,330012.1350018,300012,1350018,
N ,50012.1363018,260012. 1213018,280012.1170018,250012,1320018.
o 300012, 1213018.180012.1213018.280012, 1363018,170012.1260018.
p 150012,1320018.~04512.1463024.280012.1213018,180012.1380018.
Q 270012.1260018,280012.1200018,170012.1290018,340012,1350018 /
DATA«LIMIT(I.J).1=1.2),J=211.295)/270012.1303018.160012,1273018,

A 300012,1440018.230012,1440018.300012,1260018.200012.1273018,
B 230012.1273018,240012,1393018.260012.1290018.210012.1483018,
C 220012. 1410018,290012.1530018,240012.1230018,310012,1260018.
o 340012.1363018. 330012, 1230018,370012,1483018,320012.1473018,
E 190012,1200018.230012,1423018.300012,1500018,210012.1423018.
F 210012.1183018,290012.1380018,290012.1273018,290012,1303018,
G 370012.1440018,320012.1410018,290012.1200018,340012,1410018,
H 120012,1333018.190012, 1410018.290012,1410018,290012. 1230018.
I 230012,1123018,260012.1470018.240012,1500018.300012.1153018.
J 290012.1483018.160012. 1330018,230012.1243018,160012, 1440018,
K 14(0),200012,1380018.12(0),210012.1303018,4(0).250012,1500018.
L 190012,1213018.270012.1153018.220012,1440018,0,0,250012,
M 1350018.0.0, 210012.1410018.250012,1200018,220012,1320018,
N 3U0012.1391521.310012.1243018.300012.1483018.340012,1453018,
o 320012.1470018.280012, 1243018,320012.1513018,330012, 1183018,
p 230012,1183018.220012.1123018,290012,1170018,270012.1363018.
Q 320012,1273018,180012. 1243018.280012.1290018.170012, 1410018 /
DATA«LIMIT(!,J), 1=1.2),J=296.370)/320012.1213018.210012,120001 .•

A 310012.1)03018.320012,1320018,320012, 1453018,310012.1470018.
B 414512,:463024,320012.1393018,210012,1134022,270012.1350018,
C 300012. i303U18.110012. 1423018.320012.1380018.350012.1410018,
o 310012.1380018.310012,1151022.250012.1183018,150012. 1363018.
E 340012,1153018,160012.1213018,370014,1393018.210012.1243018.
F 210012, 1153018,130012.1303018.320012.1153018.350012, 1393018,
G 290012.1243018,260012. 1363018.330012.1423018.4(0).280012.
H 1230018.424512.1443024.4(0),140012.1290018,190012,1363018.
I 2(0),380012,1410018,2(0>.200012,1483018,210012,1170018.
J 414512,1443024,260012.1440018.240012.1123018.240012. 1273018,
K 170012. 1423018.340012, 1393018,200012,1423018,260012.1230018.
L 230012.1200018.240012.1333018,260012,1483018,20~012.1170018,
M 2200~2.1183018,220012.1213018,230012,1230018.230012,1260018,
N 270012.1183018,210012,1230018.380012.1470018.7 I J012.1530018,
o 250012.1273018.300012.1243018,250012,112301~,=20012.1500018.
p 270012.1200018,404016.1440018,240012.1470018.250012,1213018,
o 230012,1393018.210012.1273018.4(0).350012,1423018 /

DATA«LIMIT(!.J>, 1=1.2>,J=371.443>/280012.1393018.270012.1483018.
A 330012.1500022.220012.123001~,260012,1260018,310012,15OOv18,
B 290012. 1320018,240012.1453018,190012.1290018.210012,1440018,
C 300012, 1333018.250012,1483018.2(0).270012.1230018.280012.
o 1410018.220012.1363018.270012.1440018.310012.1363018.2(0),
E 190012.1453018.240012.1213018,4(0).350012.1500018,220012.
F 1243018,210012,1380018,140012,1333018,280012,1260018,290012,
G 1423018,2(0).270012,1273018,160012.1423018,280012,1273018,
H 300012, 1470018,170012, 1350018,360012,1453018,370012.1453018,

H03

143-146
147-150
151-154
155-158
159-162
163-166
167-170
171-17/
175-176
179-182
183-186
187-190
191-19~

195-198
199-202
203-206
207-210
211-212
213-216
217-220
221-224
225-228
229-232
233-236
237-2~0

241-244
245-2~8

249-252
253-270
271-274
275-279
280-283
284-287
288-291
29Z-295
296-297
298-301
302-305
306-309
310-313
314-317
318-321
332-326
327-332
333-337
338-341
342-345
346-349
350-353
354-357
353-361
362-365
366-370
371-372
373-376
377-380
381-384
385-389
390-394
395-398
399-403
404-407

A 200012,1350018,310012,1320018,300012, 1:73018,310012,1350018,
B 160012,1410018,220012,1453018,270012,1380018,180012,1423018,
C 280012,114001e,190012,142301~,280012,1320018,310012,1483018,
o 250012,1153018,260012.1183018,340012.1483018,120012,1363018.
E 290012,1513018,230012.1213018,260012,1513018.240012.1350018.
F 370012.1410018,150012, 1423018,310012.1513018,340012,1440018.
G 230012,1363018,210012.1260018,240012,1320018.250012.1230018,
H 300012,1140018.424512.1463024,140012,1410018.270012.1470018,
I 360012,1410018.220012,1350018.200012,1440018. 60012.1470018,
J 320012,1183018. 180012,1453018,270012.1393018,170012,1453018.
K 290012, 1500018.270012,1513018.320012,1440018.300012.1183018,
L 230012,1453018.350012,1453018.240012.1423018,290012.1760018.
M 300012.1200018,140012, 1320018,330012.1350018,300012,1350018,
N '50012.1363018,260012. 1213018,280012.1170018,250012,1320018.
o 300012, 1213018.180012.1213018.280012, 1363018,170012.1260018.
p 150012,1320018.~04512.1463024.280012.1213018,180012.1380018.
Q 270012.1260018,280012.1200018,170012.1290018,340012,1350018 /
DATA«LIMIT(I.J).1=1.2),J=211.295)/270012.1303018.160012,1273018,

A 300012,1440018.230012,1440018.300012,1260018.200012.1273018,
B 230012.1273018,240012,1393018.260012.1290018.210012.1483018,
C 220012. 1410018,290012.1530018,240012.1230018,310012,1260018.
o 340012.1363018. 330012, 1230018,370012,1483018,320012.1473018,
E 190012,1200018.230012,1423018.300012,1500018,210012.1423018.
F 210012.1183018,290012.1380018,290012.1273018,290012,1303018,
G 370012.1440018,320012.1410018,290012.1200018,340012,1410018,
H 120012,1333018.190012, 1410018.290012,1410018,290012. 1230018.
I 230012,1123018,260012.1470018.240012,1500018.300012.1153018.
J 290012.1483018.160012. 1330018,230012.1243018,160012, 1440018,
K 14(0),200012,1380018.12(0),210012.1303018,4(0).250012,1500018.
L 190012,1213018.270012.1153018.220012,1440018,0,0,250012,
M 1350018.0.0, 210012.1410018.250012,1200018,220012,1320018,
N 3U0012.1391521.310012.1243018.300012.1483018.340012,1453018,
o 320012.1470018.280012, 1243018,320012.1513018,330012, 1183018,
p 230012,1183018.220012.1123018,290012,1170018,270012.1363018.
Q 320012,1273018,180012. 1243018.280012.1290018.170012, 1410018 /
DATA«LIMIT(!,J), 1=1.2),J=296.370)/320012.1213018.210012,120001 .•

A 310012.1)03018.320012,1320018,320012, 1453018,310012.1470018.
B 414512,:463024,320012.1393018,210012,1134022,270012.1350018,
C 300012. i303U18.110012. 1423018.320012.1380018.350012.1410018,
o 310012.1380018.310012,1151022.250012.1183018,150012. 1363018.
E 340012,1153018,160012.1213018,370014,1393018.210012.1243018.
F 210012, 1153018,130012.1303018.320012.1153018.350012, 1393018,
G 290012.1243018,260012. 1363018.330012.1423018.4(0).280012.
H 1230018.424512.1443024.4(0),140012.1290018,190012,1363018.
I 2(0),380012,1410018,2(0>.200012,1483018,210012,1170018.
J 414512,1443024,260012.1440018.240012.1123018.240012. 1273018,
K 170012. 1423018.340012, 1393018,200012,1423018,260012.1230018.
L 230012.1200018.240012.1333018,260012,1483018,20~012.1170018,
M 2200~2.1183018,220012.1213018,230012,1230018.230012,1260018,
N 270012.1183018,210012,1230018.380012.1470018.7 I J012.1530018,
o 250012.1273018.300012.1243018,250012,112301~,=20012.1500018.
p 270012.1200018,404016.1440018,240012.1470018.250012,1213018,
o 230012,1393018.210012.1273018.4(0).350012,1423018 /

DATA«LIMIT(!.J>, 1=1.2>,J=371.443>/280012.1393018.270012.1483018.
A 330012.1500022.220012.123001~,260012,1260018,310012,15OOv18,
B 290012. 1320018,240012.1453018,190012.1290018.210012,1440018,
C 300012, 1333018.250012,1483018.2(0).270012.1230018.280012.
o 1410018.220012.1363018.270012.1440018.310012.1363018.2(0),
E 190012.1453018.240012.1213018,4(0).350012.1500018,220012.
F 1243018,210012,1380018,140012,1333018,280012,1260018,290012,
G 1423018,2(0).270012,1273018,160012.1423018,280012,1273018,
H 300012, 1470018,170012, 1350018,360012,1453018,370012.1453018,

H03

143-146
147-150
151-154
155-158
159-162
163-166
167-170
171-17/
175-176
179-182
183-186
187-190
191-19~

195-198
199-202
203-206
207-210
211-212
213-216
217-220
221-224
225-228
229-232
233-236
237-2~0

241-244
245-2~8

249-252
253-270
271-274
275-279
280-283
284-287
288-291
29Z-295
296-297
298-301
302-305
306-309
310-313
314-317
318-321
332-326
327-332
333-337
338-341
342-345
346-349
350-353
354-357
353-361
362-365
366-370
371-372
373-376
377-380
381-384
385-389
390-394
395-398
399-403
404-407



I 380012,1453018,240012,1243018,280012,1350018,280012,1513018, 408-411
J 160012,1290018,170012,1303018,270012,1243018,220012,1273018, 412-415
K 1~OC12,1410018,280012,1303018, 0, 0,330012,13630 18, 416-419
L 250012,1530018,310012,1423018,220012,1260018,260012,1200018, 420-423
M 250012,1423018,270012, 1333018,220012,1423018,340012,1500018, 424-427
~ 260012,1303018,250012,1140018,270012,145301&,220012,1153018, 428-431
o 290012,1290018,280012,1153018,160012,1230018,220012,1140018, 432-435
P 290012,1440018,320012,1350018,260012,1140018,210012,1153018, 436-439
o 200012,1200018,280012,1383018,260012,1243018,310012,1230018 / 440-443

DATA«LIMIT(I,J),I=1,2),J=444,550)/100012,1483018,30012,1410018, 444-445
A 40012,1423018,60012, 1483018,90012,1453018,40012,1440018,90012, 446-449
B 1410018,2(0),80012,1470018,110012,1513018,4(0),90012,1423018, 450-456
C 100012,1513018,80012,1410018,60012,1500018,430012,1470018, 457-460
D 100012,1470018,60012,1440018,4(0),20012,1495020,70012,1440018, 461-466
E 80012,1423018,;'r ',20012,1513018,50012,1453018,90012,1440018, 467-472
F 60012,145301R. ,u01~. 1410018,10012,1440018,50012,1440018,2(0), 473-477
G 30012,1510018,50012,1513018,2(0),60012,1410018,104515,1530018, 478-482
H 110012,1500018,2(0),50012,1470018,70012,1470018,100012,1500018 483-487
I ,30012,1523018,4C012,1560018,90012,1433018,20012,1410018,2(0), 488-492
J 50012,1423018,70012,1453018,30012,1423018,2(0),80012,1453018, 493-49~
K 32(0),30012,1440018,50012,1500018,360012,1363018,420012, 498-516
L 147r:18,16(O),320012,1140018,350012,1140018,350012,1183018, 517-528
M 330012,1243018,340012,1200018,340012,1243018,320012,1290018, 529-532
N 320012,1303018,330012,1320018,340012,1320018,350012,1320018, 533-536
o 340012,1333018,350012,1333018,340012,1350018,350012,1350018, 537-540
P 360012,1380018,360012,1393018,370012,1380018,370012,1393018, 541-544
o 380012,1380018,380012,1393018,390012,1380018,390012,1393018, 545-548
R 390012,1410018,390012,1423018 / 549-550

DATA«LIMIT(I,J: ,I=I,2),J=551,600)/320048,1380072,320048,1140072,O 551-552
A ,0,280048, 1500072,360048, 1500072,280048,1440072,240048,1500072 553-557
B ,160012,1200072,320048,1440072,240048,1080072,200048,1440072, 558-561
C 200048,1080072,200048,1380072,120048,1440072,120048,1260072, 562-565
D 360048,1320072,320048,1200072,320048,1260072, 0, 0, 566-569
E 360048, 1380072,360048, 1440072,160048,1380072,280048,1140072, 570-573
F 400048, 1380072,320048,1500072,280048,1320072,400048,1440072, 574-577
G 240048,1200072,0,0,40048,1560072,0,0,40048,1380072,0,0,48, 578-583
H 1500072,40048, 1440072,40048,1500072,0,0,48,1380072, 584-538
I 0, 0, 0, 0,380012,1453018,390012,1440018, 589-592
J 390012,1453018,390012,1470018,390012,1483018,380012,1483018, 593-596
K 400012,1440018,400012,1453018,400012,1470018,400012,1483018 / 597-600
DATA«LIMIT(I,J), I=1,2),J=601,672)/230012,1333018,120012,1320018, 601-602

A 120012,1350018,220012, 1200018,210012,1333018,200012,1140018,0, 603-606
B 0,110012,1290018,160012,1350018,19001 7 ,1183018,290012,1350018, 607-611
C 240012,1290018,130012,1350018,200012. 1333018,230012,1410018, 612-615
D 310012,1410018,140012,1230018,130C12,1350018,170012,1363018, 616-619
E 150017,1273018,150012,1230018,140012,1363018,140012,1440018, 620-623
F 160rl~,1393018,120012,1423018,260012,1453018, 0, 0, 624-627
G 200012,1433018,190012,1440018,300017.,1410018,105014,1320018, 628-631
H 300012,1530018,290012, 1333018,340012,1470018,160012,1320018, 632-635
I 202020,1153018,390012,1460018,280012,1470018,170012,1273018, 636-639
J 180012,1393018,270012,1410018,140012,1303018,393015,1463024,0, 640-643
K O,220012,1380018,280012,150001b,180012,1273018,190012,1320018, 644-648
L 0, 0,180012,1303018,230012,1320018,230012,1513018, 649-657
M 350012,1153018,210012, 1290018,150012, 1333018,230012,1350018, 653-6~6
N 110012,1410013,200012,1230018,200012,1410018,110012,1333018, 657-060
o 310012,117001 ',240012,114C018,394512,1443018,280012,1380018, 661664
P 240012,1303018,320012, 1200018,220012,1290018,200012,1320018, 6~J-668
o 170012,1243018,130012, 1260018,310018,1260018,330012,1230018 / r69-672
DATA«LIMIT(I,J), 1=1,2),J=673,750)/250012,1513018, 140012,1273018,0 673-674

A ,0,110012,1303018,0,0,340012,1213018,0,0,140012,1243018, 18001~ 675-680
8 ,1230018,0,0,190012,1260018,0,0,340012,1170018,220012,117001~, 681-686
C 210012,1470018,220012, 1303018,180012,1363018,0,0,240012, 687-690

103

I 380012,1453018,240012,1243018,280012,1350018,280012,1513018, 408-411
J 160012,1290018,170012,1303018,270012,1243018,220012,1273018, 412-415
K 1~OC12,1410018,280012,1303018, 0, 0,330012,13630 18, 416-419
L 250012,1530018,310012,1423018,220012,1260018,260012,1200018, 420-423
M 250012,1423018,270012, 1333018,220012,1423018,340012,1500018, 424-427
~ 260012,1303018,250012,1140018,270012,145301&,220012,1153018, 428-431
o 290012,1290018,280012,1153018,160012,1230018,220012,1140018, 432-435
P 290012,1440018,320012,1350018,260012,1140018,210012,1153018, 436-439
o 200012,1200018,280012,1383018,260012,1243018,310012,1230018 / 440-443

DATA«LIMIT(I,J),I=1,2),J=444,550)/100012,1483018,30012,1410018, 444-445
A 40012,1423018,60012, 1483018,90012,1453018,40012,1440018,90012, 446-449
B 1410018,2(0),80012,1470018,110012,1513018,4(0),90012,1423018, 450-456
C 100012,1513018,80012,1410018,60012,1500018,430012,1470018, 457-460
D 100012,1470018,60012,1440018,4(0),20012,1495020,70012,1440018, 461-466
E 80012,1423018,;'r ',20012,1513018,50012,1453018,90012,1440018, 467-472
F 60012,145301R. ,u01~. 1410018,10012,1440018,50012,1440018,2(0), 473-477
G 30012,1510018,50012,1513018,2(0),60012,1410018,104515,1530018, 478-482
H 110012,1500018,2(0),50012,1470018,70012,1470018,100012,1500018 483-487
I ,30012,1523018,4C012,1560018,90012,1433018,20012,1410018,2(0), 488-492
J 50012,1423018,70012,1453018,30012,1423018,2(0),80012,1453018, 493-49~
K 32(0),30012,1440018,50012,1500018,360012,1363018,420012, 498-516
L 147r:18,16(O),320012,1140018,350012,1140018,350012,1183018, 517-528
M 330012,1243018,340012,1200018,340012,1243018,320012,1290018, 529-532
N 320012,1303018,330012,1320018,340012,1320018,350012,1320018, 533-536
o 340012,1333018,350012,1333018,340012,1350018,350012,1350018, 537-540
P 360012,1380018,360012,1393018,370012,1380018,370012,1393018, 541-544
o 380012,1380018,380012,1393018,390012,1380018,390012,1393018, 545-548
R 390012,1410018,390012,1423018 / 549-550

DATA«LIMIT(I,J: ,I=I,2),J=551,600)/320048,1380072,320048,1140072,O 551-552
A ,0,280048, 1500072,360048, 1500072,280048,1440072,240048,1500072 553-557
B ,160012,1200072,320048,1440072,240048,1080072,200048,1440072, 558-561
C 200048,1080072,200048,1380072,120048,1440072,120048,1260072, 562-565
D 360048,1320072,320048,1200072,320048,1260072, 0, 0, 566-569
E 360048, 1380072,360048, 1440072,160048,1380072,280048,1140072, 570-573
F 400048, 1380072,320048,1500072,280048,1320072,400048,1440072, 574-577
G 240048,1200072,0,0,40048,1560072,0,0,40048,1380072,0,0,48, 578-583
H 1500072,40048, 1440072,40048,1500072,0,0,48,1380072, 584-538
I 0, 0, 0, 0,380012,1453018,390012,1440018, 589-592
J 390012,1453018,390012,1470018,390012,1483018,380012,1483018, 593-596
K 400012,1440018,400012,1453018,400012,1470018,400012,1483018 / 597-600
DATA«LIMIT(I,J), I=1,2),J=601,672)/230012,1333018,120012,1320018, 601-602

A 120012,1350018,220012, 1200018,210012,1333018,200012,1140018,0, 603-606
B 0,110012,1290018,160012,1350018,19001 7 ,1183018,290012,1350018, 607-611
C 240012,1290018,130012,1350018,200012. 1333018,230012,1410018, 612-615
D 310012,1410018,140012,1230018,130C12,1350018,170012,1363018, 616-619
E 150017,1273018,150012,1230018,140012,1363018,140012,1440018, 620-623
F 160rl~,1393018,120012,1423018,260012,1453018, 0, 0, 624-627
G 200012,1433018,190012,1440018,300017.,1410018,105014,1320018, 628-631
H 300012,1530018,290012, 1333018,340012,1470018,160012,1320018, 632-635
I 202020,1153018,390012,1460018,280012,1470018,170012,1273018, 636-639
J 180012,1393018,270012,1410018,140012,1303018,393015,1463024,0, 640-643
K O,220012,1380018,280012,150001b,180012,1273018,190012,1320018, 644-648
L 0, 0,180012,1303018,230012,1320018,230012,1513018, 649-657
M 350012,1153018,210012, 1290018,150012, 1333018,230012,1350018, 653-6~6
N 110012,1410013,200012,1230018,200012,1410018,110012,1333018, 657-060
o 310012,117001 ',240012,114C018,394512,1443018,280012,1380018, 661664
P 240012,1303018,320012, 1200018,220012,1290018,200012,1320018, 6~J-668
o 170012,1243018,130012, 1260018,310018,1260018,330012,1230018 / r69-672
DATA«LIMIT(I,J), 1=1,2),J=673,750)/250012,1513018, 140012,1273018,0 673-674

A ,0,110012,1303018,0,0,340012,1213018,0,0,140012,1243018, 18001~ 675-680
8 ,1230018,0,0,190012,1260018,0,0,340012,1170018,220012,117001~, 681-686
C 210012,1470018,220012, 1303018,180012,1363018,0,0,240012, 687-690
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D 1170018,160012,1260018,0,0,130012,1320018,230012,1303018, 691-695
E 130012,1333018,210012,1320018,240012,1153018,0,0,180012, 696-699
F 1260018,230012,1290018,200012,1303018,0,0,230012,1380018, 700-704
G 150012,1350018,280012,1333018,190012,1230018,0,0, 170012, 705-708
H 1320018,260012,1380018,210012,1213018,0,0,320012,1363018, 709-713
I 250012, 1290018,220012,1500018,200012,1183018,130012,1363013, 714-717
J 150012,1243018,250012,;170018,380012,1440018,330012,1200018, 718-721
K 160012,1363018,230012,1500018,140012,1350018,150012,1410018, 722-725
L 210012,1363018,240012,1363018,360012,1423018,280012, 1483013, 726-729
M 320012, 1333018,360012,1470018,250012,1363018,310012,1183018, 730-733
N 190012,1303018,0,0,180017,1320018,220012,1483018,160012, 734-737
o 1333018,0,0,280012,1530018,190012,1333018,270012,1423018, 738-742
P 200012,1290018,100012, 1490018,100012, 1414518,110012,1363018, 743-746
o 230012,1170018, 0, 0,180012,1303018,160012,1303018 / 747-750
DATA«LI~IT(I,J), !=I,2),J=751,830)/350012,1470018,110012,1350018, 751-752

A 170012,1380018,300012,1423018,310012,1213018,230012,11 (0018, 753-756
B 310015, 1320018,0,0,70012, 1423018,80012,1483018,0,0,50012, 757-761
C 1410018,50012, 1483018,8(0),60012,1423018,0,0,40012,1523018,0,0 762-771
D ,70012,1410018,40012,1453018,0,0,10012,1490018,40012, 1510018, 772-776
E 90012,1500018,90012,1470018,0,0,40012,1483018,0,0,80012, 777-781
F 1500018,10012,1423018,210012,1500018,83012,1514019,310015, 782-785
G 1273018,243018,1523015,290012,1513024,200012,1470024,160012, 786-789
H 1440024,270012,1525018,120012,1300024,160012,1390012,0,0, 790-794
1 332014, 1145012,201521, 1170018,220012,1133024,6(0),280012, 795-800
J 1123018,0,0,392016,1434020,392017,1471018,404016, 1470018, 801-805
K 420012,1450024,430012,1453018,351512,1363020, 0, 0, 806-809
L 133012, 1360015,410012,1440018,410012, 1453018,410012,1470018, 810-813
M 410012, 1483018,420012,1440018,420012,1453018,420012, 1483018, 814-817
N 430012, 1440018,430012,1483018,360012,1483018,360012,1500018, 818-821
o 330012, 1500018,330012,1513018,340012,1513018,350012, 1513018, 822-825
p 310012, 1513018,310012,1530018,260012,1513018,7A0012,1530018, 826-829
o 220012,1513018 / 830

DATA«LIMIT(!,J), 1=1,2),J=831,900)/200048,1320072,280048,1380072, 831-832
~ 120048,1200072,80048,1320072,240048,1440072,240048,1380072, 833-836
B 160048,1260072,200048,1140072,280048,1080072,280048,1200072, 837-840
C 200048,1260072,240048, 1140072,80048,1260072,0,0,120048, 1380072 841-845
o ,160048,1320072,280048, 1260072,200048,1200072,240048,1320072, 846-849
E 240048,1260072,3200~8,1320072,200048,1500072,120048,1320072, 850-853
F 12004S,1140072,800 l 8 1380072,160048,1440072,48,1440072,4(0), 854-859
G 80048,1560072,2800.8,1560072,280048,1620072,0,0,80048,1440072, 860-864
H 800~3,1500072,10(r),80048,1080072,80048, 1140072,80048,1200072, 865-873
1 120048,1080072,12J048,1140072,120048,1500072,160048,1080072, 874-&77
J 1A0048,1500072,3~0048, 1080072 360048,1080072,360048,1140072, 878-881
K 3600~8, 1200072,j60048,1?60072,400048, 1080072,400048,1140072, 882-885
L 400C48, 12000/2,400048. I t60072, 400048,1320072,400048,1500072, 886-889
M 240048,1020072,440048,1380072,440048,1440072,440048,1500072, 890-893
N 360048, 1560072,320048,15600~2,240048,1560072,200048,1560072, 894-897
o 160048,1560072, 0, 0, 0, 0 / 89~-900

DATA(CLIMIT( I ,J) ,1=1,2) ,J=901,910)/340015,1153018,340015,1170018, 901· 902
A 110012,1350024,330015,1213018,300012,1513024.150012.1241521, 9C3-906
B 213018,1500018,194515.118301~,130012,1350024,1,(0),2000 12, 907-911
C 1151022,140012,1350024,13401",1260018,0,0,114016,1333018, 912-916
o 110012,1300018,152020,136301~ 14515,1470018,14515,1453018, 917-920
E 50012,1543018,60012,1543018.~(0),120048,960072,8(0) / 921-930

DATA«LIMIT< I,J).1=1,2) ,J=931, FuJ)/210012,1140018,270012,1123018, 931-932
A 270012,1140018,310012,1140r 18,310012,1153018,200012.1500018, 933-936
B 200012,1513018,210012.151'J1 8,160012,1470018,170012,1470018, 937-940
C 180017,1470018,120012, 14/ J018,130012,1440018,100012,1320018, 941-944
o 11001:. 1320018,110012,1200018,110012,1273018,120012,1260018, 945-948
E 120012,1273018,130012,1273018,160012,1200018,170012,1200018. 949-952
F 180012,1200018,190012,1140018,190012,1153018,190012,11 70018, 953-956
G 200012,1123018,210012,1123018, 10012, 14~0018, 20012,142:018, 957-960
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D 1170018,160012,1260018,0,0,130012,1320018,230012,1303018, 691-695
E 130012,1333018,210012,1320018,240012,1153018,0,0,180012, 696-699
F 1260018,230012,1290018,200012,1303018,0,0,230012,1380018, 700-704
G 150012,1350018,280012,1333018,190012,1230018,0,0, 170012, 705-708
H 1320018,260012,1380018,210012,1213018,0,0,320012,1363018, 709-713
I 250012, 1290018,220012,1500018,200012,1183018,130012,1363013, 714-717
J 150012,1243018,250012,;170018,380012,1440018,330012,1200018, 718-721
K 160012,1363018,230012,1500018,140012,1350018,150012,1410018, 722-725
L 210012,1363018,240012,1363018,360012,1423018,280012, 1483013, 726-729
M 320012, 1333018,360012,1470018,250012,1363018,310012,1183018, 730-733
N 190012,1303018,0,0,180017,1320018,220012,1483018,160012, 734-737
o 1333018,0,0,280012,1530018,190012,1333018,270012,1423018, 738-742
P 200012,1290018,100012, 1490018,100012, 1414518,110012,1363018, 743-746
o 230012,1170018, 0, 0,180012,1303018,160012,1303018 / 747-750
DATA«LI~IT(I,J), !=I,2),J=751,830)/350012,1470018,110012,1350018, 751-752

A 170012,1380018,300012,1423018,310012,1213018,230012,11 (0018, 753-756
B 310015, 1320018,0,0,70012, 1423018,80012,1483018,0,0,50012, 757-761
C 1410018,50012, 1483018,8(0),60012,1423018,0,0,40012,1523018,0,0 762-771
D ,70012,1410018,40012,1453018,0,0,10012,1490018,40012, 1510018, 772-776
E 90012,1500018,90012,1470018,0,0,40012,1483018,0,0,80012, 777-781
F 1500018,10012,1423018,210012,1500018,83012,1514019,310015, 782-785
G 1273018,243018,1523015,290012,1513024,200012,1470024,160012, 786-789
H 1440024,270012,1525018,120012,1300024,160012,1390012,0,0, 790-794
1 332014, 1145012,201521, 1170018,220012,1133024,6(0),280012, 795-800
J 1123018,0,0,392016,1434020,392017,1471018,404016, 1470018, 801-805
K 420012,1450024,430012,1453018,351512,1363020, 0, 0, 806-809
L 133012, 1360015,410012,1440018,410012, 1453018,410012,1470018, 810-813
M 410012, 1483018,420012,1440018,420012,1453018,420012, 1483018, 814-817
N 430012, 1440018,430012,1483018,360012,1483018,360012,1500018, 818-821
o 330012, 1500018,330012,1513018,340012,1513018,350012, 1513018, 822-825
p 310012, 1513018,310012,1530018,260012,1513018,7A0012,1530018, 826-829
o 220012,1513018 / 830

DATA«LIMIT(!,J), 1=1,2),J=831,900)/200048,1320072,280048,1380072, 831-832
~ 120048,1200072,80048,1320072,240048,1440072,240048,1380072, 833-836
B 160048,1260072,200048,1140072,280048,1080072,280048,1200072, 837-840
C 200048,1260072,240048, 1140072,80048,1260072,0,0,120048, 1380072 841-845
o ,160048,1320072,280048, 1260072,200048,1200072,240048,1320072, 846-849
E 240048,1260072,3200~8,1320072,200048,1500072,120048,1320072, 850-853
F 12004S,1140072,800 l 8 1380072,160048,1440072,48,1440072,4(0), 854-859
G 80048,1560072,2800.8,1560072,280048,1620072,0,0,80048,1440072, 860-864
H 800~3,1500072,10(r),80048,1080072,80048, 1140072,80048,1200072, 865-873
1 120048,1080072,12J048,1140072,120048,1500072,160048,1080072, 874-&77
J 1A0048,1500072,3~0048, 1080072 360048,1080072,360048,1140072, 878-881
K 3600~8, 1200072,j60048,1?60072,400048, 1080072,400048,1140072, 882-885
L 400C48, 12000/2,400048. I t60072, 400048,1320072,400048,1500072, 886-889
M 240048,1020072,440048,1380072,440048,1440072,440048,1500072, 890-893
N 360048, 1560072,320048,15600~2,240048,1560072,200048,1560072, 894-897
o 160048,1560072, 0, 0, 0, 0 / 89~-900

DATA(CLIMIT( I ,J) ,1=1,2) ,J=901,910)/340015,1153018,340015,1170018, 901· 902
A 110012,1350024,330015,1213018,300012,1513024.150012.1241521, 9C3-906
B 213018,1500018,194515.118301~,130012,1350024,1,(0),2000 12, 907-911
C 1151022,140012,1350024,13401",1260018,0,0,114016,1333018, 912-916
o 110012,1300018,152020,136301~ 14515,1470018,14515,1453018, 917-920
E 50012,1543018,60012,1543018.~(0),120048,960072,8(0) / 921-930

DATA«LIMIT< I,J).1=1,2) ,J=931, FuJ)/210012,1140018,270012,1123018, 931-932
A 270012,1140018,310012,1140r 18,310012,1153018,200012.1500018, 933-936
B 200012,1513018,210012.151'J1 8,160012,1470018,170012,1470018, 937-940
C 180017,1470018,120012, 14/ J018,130012,1440018,100012,1320018, 941-944
o 11001:. 1320018,110012,1200018,110012,1273018,120012,1260018, 945-948
E 120012,1273018,130012,1273018,160012,1200018,170012,1200018. 949-952
F 180012,1200018,190012,1140018,190012,1153018,190012,11 70018, 953-956
G 200012,1123018,210012,1123018, 10012, 14~0018, 20012,142:018, 957-960
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o 9HNOOLYEANA.8HNOONAERA,10HNOONKANBAH.7HNOORINA.9P~ORMANTON, 291-295
R 8HNORSEMAN.9HNULLAGINE,9HNULLARBOR.5HNUYTS,7HNYMAG~E.6HNYNGANI 296-301

DATA(NMl ( () , 1=302.398) 18HOATLANDS, 5HOLARY ,6HONSLOW, 1OHOODNADATTA. 302- 305
A 6HOOLDEA,10HORFORD BAY,7HORROROO,5HOUYEN.l0HPARACHILNA,5HPERTH 306-311
B .9HPEAK HILL.6HPELLEW.9HPEMBERTON.6HPENDER.6HPENOLA.8HPERCIVAL 312-317
C .9HPERENJORl,10HPINE CREEK.8HPINJARRA.8HPINNAROO,9HPLUMRIDGE, 318-322
D 10HPOOLOWANNA.9HPOONCARIE.l0HPT AUGUSTA.l0HPT CLINTON,5HRASON, 323-327
E 10HPORT DAVEY.8HPT DAVEY,10HPT HEDLAND,10HPORT KEATS.6HRANKEN, 328-332
F 8HPT KEATS.8HPORTLAND.l0HPT LANGDON,10HPROSERPINE,7HPYRAMID. 333-337
G 10HOUEENSTOWN.7HOUILPIE.6HOUDBBA.~HRAWLINSON.9HRED RIVER, 338-342
H 7HRENMARK.8HRICHMOND.6HROBERT,9HROBERTSON,7HRODINGA,4HROMA, 343-348
I 9HROEBOURNE.8HROY HILL,6HRUDALL.6HRUNTON.4HRYAN,9HSANOSTONE. 349-354
J 6HSAHARA.4HSALE,10HSANDY CAPE,5HSCOTT.7HSEEMORE,9HSHARK BAY. 355-360
K 9HSINGLETON,10HSIR SAMUEL,8HSMITHTON,10HSPRINGSURE.7HSTANLEY, 361-365
L 10HSPRINGVALE.9HSTANSMCRE.9HST ARNAUD.9HST GEORGE,9HSWAN HILL, 366-370
M 10HSTR2ELtCKI.5HSURAT,6HSYDNEY.8HTABLETOP,6HTALBOT,8HTAMWORTH, 371-376
N 10HTALLARINGA.5HTAMBO.6HTANAMI.8HTANGORIN,8HTARCOOLA,6H1AROOM, 377-382
o 10HTENNANT CK.9HTHROSSELL.9HTICKALARA,9HTOBERMORY.8HTOOMPINE, 383-387
p 7HTORRENS,9HTORRES ST,10HTOWNSVILLE.7HTRAINOR.9HTRUANT IS, 388-392
o 8HTUREE CK.9HULLADULLA.4HURAL,9HURANOANGI,8HURAPUNGA,6HVERNONI 393-398
DATA(~M'(I),1=399.500)/7HURISINO.5HWAGGA.6HWAIGEN.5HWALSH.5HWANNA. 399-403

A lHWILGETT. 10HWALLHALLOW. 1OHWANGARATTA.9HWARBURTON. 8HWARRAGUL. 404-408
B 5HI IARR I•7HWARR INA. 7HWARW ICK •8HWATERLOO, 9HWAVE HILL, 8HWESTWOOD, 409- 414
C 4~wEBB,5HWEIPA.5HWELLS.9HWESSEL IS.7HWHYALLA.8HWIOE BAY, 415-420
o 9' IW ILCANN lA. 6HW ILSON. 6HWI LlINA, 8HWI NDORAH, 8HWI NTI NNA, 6HW INTON, 421-426
E 1JHWOLLONGONG,9HWOOOROFFE.8HWOORAMEL.7HWYANDRA,5HWYLOO.5HWYOLA 427-432
F .6HYALGOO,5HYAMPI.6HYANREY, IOHYANTABULLA.6HYARDEA,7HYARINGA. 433-438
G 10HYARRALOOLA.6HYARRIE.7HYOUANMI.7HYOWALGA.7HZANTHUS,4HABAU, 439-444
H 6HAITAPE ,7HAMBUNTI, 5HARAWE ,4HAROA. 5HBOGIA, 5HBOIGU,7HBUKA IS, 445-451
I 4HBUNA,8HCALVADOS,9HCP NELSON,9HCP RAOULT,4HDARU,7HDEBOYNE. 452-457
J 9HFLY RIVER,7HGASMATA,6H(HUON),4HKALO.7HKARAMUI,10HKAR KAR IS, 458-463
K 9HKARKAR IS,7HKAVIENG.6HKIKORI.5HKIWAI,8HL KUTUBU,8HL MURRAY. 464-469
L 5HMABUA,6HMADANG.4HMAER.7HMARKHAM.9HMAY RIVER.6HNINIGO,4HRAMU, 470-476
M 9HMASSAU IS,9HNAMATANAI,5HPOMIO.10HPT MORESBY,5HRAGGI,6HROSSEL 477-482
N ,5HSABLE,6HSAGSAG.7HSAG SAG,8HSALAMAUA,7HSAMARAI,4HSAMO,4HTAUU 483-489
o ,4PTUF I,6HVAN IMO. 7HVlTU IS, 5HWABAG, 3HWAU, 5HWEWAK. 9HWUVULU IS, 490-496
P 4HYIJLE,10HBARROW IS ,7HDEAL IS,9HBARROW CK I 497-500

DATA(NM1(!),I=501.550)/9HBEDOUT IS.9HBROWSE IS,9HALICE SPR, 501-503
A 8HHEROI IS.l0HILLDGWA CK.8HJULlA CK,7HKING IS.9HL AMADEUS. 504-508
B 6HL EY.lE,10HL JOHNSTON,8HL MACKAY,8HPERCY IS,10HJOANNA SPR. 509-513
C 5HSEPIK,7HTALASEA.3HKERSAINT.8H(HOBART).9HFRASER IS, 514-518
D 9HGROOTE IS,6HCOBHAM,30(IH ) 519-550

DATA( NMH I) , 1=551 ,600) 19HADELAIDE- ,7HA! ~AN,( - , 1OHALl CE SPR-. 551-553
A 8HARM IDALE ,7HBODALLA,7HBOURKE - ,'1H8R j SB/·.i"~' , ::i::lK2C'ME - . 554-558
B 9HCANBERRA'.9HCARNARVON.9HC~Ep.MQNr'.7H[LOArES.l0HLLONCURRY-. 559-563
C 9HCOOKTOWN- . lHDARW IN- , 10HOU COUED IC. 1OHESPERANCE - ,4HEYRE. 564-568
D 8HHALLS CK,9HHAMILTON-,10HMELBOURNE-.l0HNORMANTON_,6HPERTH_, 569-573
E 6HSTOKES.7HSYDNEY-.9HTARCOOLA-.8HTASMANIA,7HWILUNA_, 574-578
F 10HTORRES ST-.8HCHOlSEUL,8HCOCOS IS,10HFLY RIVER-,9HHOLLANDIA, 579-883
G 8HKAVIENG-,3HLAE.6HRABAUL.l0HNORFOLK IS.6HWEWAK-,12(IH) I 584-600

DATA(NM2(1),I=I,106)/l0HALICE SPRl,3HNGS,10HALLIGATOR .5HRIVER. 1- 4
A 10HARNH~M BAY,7H - GOVE,10HBALFOUR OO,3HWNS.l0HBARROW CRE.2HEK 5- 10
B .10HBARROW ISL.3HANO.l0HBATHURST 1,IHS,10HBATHURST 1.5HSLAND. 11- 16
C 10HBAUHINIA D.4HOWNS,10HBEDOUT ISL,3HAND,10HBILLAKALIN,IH~. 17- 22
D 10HBLOODS RAN.2HGE.10HBLUE MUD B.ZHAY.l0HBONNEY WEL.1HL. 23- 28
E 10HBRIGHTON D,4HOWNS,10HBROKEN HIL,1HL. 10HBROWSE ISL.3HAND. 29- 34
F 10HBRUNETTE D,4HOWNS.l0HCALVERT HI,3HLLS,10HCAMBRIDGE ,4HGULF. 35- 40
G 10HCAMDEN SDU.2HND.10HCAPE BEATR,3HICE. 10HCAPE MELVI,3HLLE. 41- 46
H 10HCAPE VAN D,5HIEMEN,10HCAPE WEYMO.3HUTH.l0HCHARLEVILL.1HE, 47- 52
I 10HCHARLOTTE ,6HWATERS, 1OH CHARTERS T.5HOWERS,10HCLARKE RIV, 53- 57
J ZHER.l0HCOBHAM LAK.1HE.l0HCOBURG PEN,7HINSULAR,10HCOFFS HARB. 58- 63
K 3HOUR.l0HCOOBER PED. lHY, 10HCOOTAMUNDR.1HA.l0HDALY WATER.1HS, 64- 70
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o 9HNOOLYEANA.8HNOONAERA,10HNOONKANBAH.7HNOORINA.9P~ORMANTON, 291-295
R 8HNORSEMAN.9HNULLAGINE,9HNULLARBOR.5HNUYTS,7HNYMAG~E.6HNYNGANI 296-301

DATA(NMl ( () , 1=302.398) 18HOATLANDS, 5HOLARY ,6HONSLOW, 1OHOODNADATTA. 302- 305
A 6HOOLDEA,10HORFORD BAY,7HORROROO,5HOUYEN.l0HPARACHILNA,5HPERTH 306-311
B .9HPEAK HILL.6HPELLEW.9HPEMBERTON.6HPENDER.6HPENOLA.8HPERCIVAL 312-317
C .9HPERENJORl,10HPINE CREEK.8HPINJARRA.8HPINNAROO,9HPLUMRIDGE, 318-322
D 10HPOOLOWANNA.9HPOONCARIE.l0HPT AUGUSTA.l0HPT CLINTON,5HRASON, 323-327
E 10HPORT DAVEY.8HPT DAVEY,10HPT HEDLAND,10HPORT KEATS.6HRANKEN, 328-332
F 8HPT KEATS.8HPORTLAND.l0HPT LANGDON,10HPROSERPINE,7HPYRAMID. 333-337
G 10HOUEENSTOWN.7HOUILPIE.6HOUDBBA.~HRAWLINSON.9HRED RIVER, 338-342
H 7HRENMARK.8HRICHMOND.6HROBERT,9HROBERTSON,7HRODINGA,4HROMA, 343-348
I 9HROEBOURNE.8HROY HILL,6HRUDALL.6HRUNTON.4HRYAN,9HSANOSTONE. 349-354
J 6HSAHARA.4HSALE,10HSANDY CAPE,5HSCOTT.7HSEEMORE,9HSHARK BAY. 355-360
K 9HSINGLETON,10HSIR SAMUEL,8HSMITHTON,10HSPRINGSURE.7HSTANLEY, 361-365
L 10HSPRINGVALE.9HSTANSMCRE.9HST ARNAUD.9HST GEORGE,9HSWAN HILL, 366-370
M 10HSTR2ELtCKI.5HSURAT,6HSYDNEY.8HTABLETOP,6HTALBOT,8HTAMWORTH, 371-376
N 10HTALLARINGA.5HTAMBO.6HTANAMI.8HTANGORIN,8HTARCOOLA,6H1AROOM, 377-382
o 10HTENNANT CK.9HTHROSSELL.9HTICKALARA,9HTOBERMORY.8HTOOMPINE, 383-387
p 7HTORRENS,9HTORRES ST,10HTOWNSVILLE.7HTRAINOR.9HTRUANT IS, 388-392
o 8HTUREE CK.9HULLADULLA.4HURAL,9HURANOANGI,8HURAPUNGA,6HVERNONI 393-398
DATA(~M'(I),1=399.500)/7HURISINO.5HWAGGA.6HWAIGEN.5HWALSH.5HWANNA. 399-403

A lHWILGETT. 10HWALLHALLOW. 1OHWANGARATTA.9HWARBURTON. 8HWARRAGUL. 404-408
B 5HI IARR I•7HWARR INA. 7HWARW ICK •8HWATERLOO, 9HWAVE HILL, 8HWESTWOOD, 409- 414
C 4~wEBB,5HWEIPA.5HWELLS.9HWESSEL IS.7HWHYALLA.8HWIOE BAY, 415-420
o 9' IW ILCANN lA. 6HW ILSON. 6HWI LlINA, 8HWI NDORAH, 8HWI NTI NNA, 6HW INTON, 421-426
E 1JHWOLLONGONG,9HWOOOROFFE.8HWOORAMEL.7HWYANDRA,5HWYLOO.5HWYOLA 427-432
F .6HYALGOO,5HYAMPI.6HYANREY, IOHYANTABULLA.6HYARDEA,7HYARINGA. 433-438
G 10HYARRALOOLA.6HYARRIE.7HYOUANMI.7HYOWALGA.7HZANTHUS,4HABAU, 439-444
H 6HAITAPE ,7HAMBUNTI, 5HARAWE ,4HAROA. 5HBOGIA, 5HBOIGU,7HBUKA IS, 445-451
I 4HBUNA,8HCALVADOS,9HCP NELSON,9HCP RAOULT,4HDARU,7HDEBOYNE. 452-457
J 9HFLY RIVER,7HGASMATA,6H(HUON),4HKALO.7HKARAMUI,10HKAR KAR IS, 458-463
K 9HKARKAR IS,7HKAVIENG.6HKIKORI.5HKIWAI,8HL KUTUBU,8HL MURRAY. 464-469
L 5HMABUA,6HMADANG.4HMAER.7HMARKHAM.9HMAY RIVER.6HNINIGO,4HRAMU, 470-476
M 9HMASSAU IS,9HNAMATANAI,5HPOMIO.10HPT MORESBY,5HRAGGI,6HROSSEL 477-482
N ,5HSABLE,6HSAGSAG.7HSAG SAG,8HSALAMAUA,7HSAMARAI,4HSAMO,4HTAUU 483-489
o ,4PTUF I,6HVAN IMO. 7HVlTU IS, 5HWABAG, 3HWAU, 5HWEWAK. 9HWUVULU IS, 490-496
P 4HYIJLE,10HBARROW IS ,7HDEAL IS,9HBARROW CK I 497-500

DATA(NM1(!),I=501.550)/9HBEDOUT IS.9HBROWSE IS,9HALICE SPR, 501-503
A 8HHEROI IS.l0HILLDGWA CK.8HJULlA CK,7HKING IS.9HL AMADEUS. 504-508
B 6HL EY.lE,10HL JOHNSTON,8HL MACKAY,8HPERCY IS,10HJOANNA SPR. 509-513
C 5HSEPIK,7HTALASEA.3HKERSAINT.8H(HOBART).9HFRASER IS, 514-518
D 9HGROOTE IS,6HCOBHAM,30(IH ) 519-550

DATA( NMH I) , 1=551 ,600) 19HADELAIDE- ,7HA! ~AN,( - , 1OHALl CE SPR-. 551-553
A 8HARM IDALE ,7HBODALLA,7HBOURKE - ,'1H8R j SB/·.i"~' , ::i::lK2C'ME - . 554-558
B 9HCANBERRA'.9HCARNARVON.9HC~Ep.MQNr'.7H[LOArES.l0HLLONCURRY-. 559-563
C 9HCOOKTOWN- . lHDARW IN- , 10HOU COUED IC. 1OHESPERANCE - ,4HEYRE. 564-568
D 8HHALLS CK,9HHAMILTON-,10HMELBOURNE-.l0HNORMANTON_,6HPERTH_, 569-573
E 6HSTOKES.7HSYDNEY-.9HTARCOOLA-.8HTASMANIA,7HWILUNA_, 574-578
F 10HTORRES ST-.8HCHOlSEUL,8HCOCOS IS,10HFLY RIVER-,9HHOLLANDIA, 579-883
G 8HKAVIENG-,3HLAE.6HRABAUL.l0HNORFOLK IS.6HWEWAK-,12(IH) I 584-600

DATA(NM2(1),I=I,106)/l0HALICE SPRl,3HNGS,10HALLIGATOR .5HRIVER. 1- 4
A 10HARNH~M BAY,7H - GOVE,10HBALFOUR OO,3HWNS.l0HBARROW CRE.2HEK 5- 10
B .10HBARROW ISL.3HANO.l0HBATHURST 1,IHS,10HBATHURST 1.5HSLAND. 11- 16
C 10HBAUHINIA D.4HOWNS,10HBEDOUT ISL,3HAND,10HBILLAKALIN,IH~. 17- 22
D 10HBLOODS RAN.2HGE.10HBLUE MUD B.ZHAY.l0HBONNEY WEL.1HL. 23- 28
E 10HBRIGHTON D,4HOWNS,10HBROKEN HIL,1HL. 10HBROWSE ISL.3HAND. 29- 34
F 10HBRUNETTE D,4HOWNS.l0HCALVERT HI,3HLLS,10HCAMBRIDGE ,4HGULF. 35- 40
G 10HCAMDEN SDU.2HND.10HCAPE BEATR,3HICE. 10HCAPE MELVI,3HLLE. 41- 46
H 10HCAPE VAN D,5HIEMEN,10HCAPE WEYMO.3HUTH.l0HCHARLEVILL.1HE, 47- 52
I 10HCHARLOTTE ,6HWATERS, 1OH CHARTERS T.5HOWERS,10HCLARKE RIV, 53- 57
J ZHER.l0HCOBHAM LAK.1HE.l0HCOBURG PEN,7HINSULAR,10HCOFFS HARB. 58- 63
K 3HOUR.l0HCOOBER PED. lHY, 10HCOOTAMUNDR.1HA.l0HDALY WATER.1HS, 64- 70

l03



L 10HD~MPIER - .10HYARRALOOLA,10HDEAL ISLAN,1HD,10HDIRRANBAND, 7~- 75
M 1HI,10HDIXON RANG, lHE, 10HDONORS HIL,1HL,10~DURHAM DOW,2HNS, 76- 82
N 10HFERGUSSON ,5HRIVER,10HFLINDERS 1,5HSLAND,10HFLINDERS 1,1HS, 83- 88
o 10HGLENORMIST.2HON,10HGOONDIWIND,1HI,10HGORDON DOW,2HNS, 89- 94
P 10HGREEN SWAM.6HP WELL,10HH~RDING SP,4HRING,10HHELEN SPRI, 95- 99
o 3HNGS,10HHERMANNSBU,2HRG,10HHERON ISLA,2HND,10HIRWIN INLE,1HTI 100-106

DATA(NM2(1),I=107.198)/10HHIGHLAND R,4HQCKS,10HHODGSON DO,3HWNS, 107-110
A 10HI~LOGWA CR.3HEEK,10HJARDINE RI,3HVfR,10HJOANNA SPR,3HING, 111-116
B 1O',JULlA CREE,1HK, 10HJUNCTlON B,2HAY,10HKELLERBERR,2HIN, 117-122
L ;uHKENNEDY RA,3HNGE.10HKING ISLAN,1HD,10HKOPPERAMAN,2HNA, 123-128
D 10HLAKE AMADE.2HUS,10HLAKE JOHNS,3HTON,10HLAKE MACKA,1HY, 129-134
E 10HLANDER RIV.2HER,10HLENNARD RI ,3HVER,10HLONDONDERR, lHY, 135-140
F 10HMADURA - B,8HURNABBIE,10HMALCOLM - ,9HCAPE ARID, 141-144
G 10HMARYBOROUG.1HH,10HMEDUSA BAN,2HKS,10HMEEKATHARR,1HA, 145-150
H 10HMELVILLE I.5HSLAND,10HMELVILLE 1,1HS.10HMONDRAIN 1,5HSLAND, 151-156
I 10HMONDRAIN 1.1HS,10HMONTAGUE S,4HOUND,10HMOUNT ANDE,4HRSON, 157-162
J 10HMT ANDERSO. 1HN, 10HMOUNT BANN,5HERMAN,10HMT BANNERM,2HAN, 163-168
K 10HMOUNT BARK,2HER,10HMOUNT BRUC, 1HE, 1JHMOUNT CQOL,2HON, 169-174
L 10HMOUNT DORE,2HEN,10H~OUNT DRUM,4HMOND,10HMT DRUMMON,1HD, 175-180
M 10HM8UNT EGER.3HTON.1r.rlMOUNT ELIZ,5HABETH,10HMT ELl2ABE,2HTH, 181-186
N 101lMCUNT [VEL,2HYN, 1"Jt:~CU~~T LIEB,ZHIG, 10HMOU~JT MARU,3HM8A, 187-192
Q 10HMOUNT PEAK. lHE,I:JHMOUNT PHIL,4HLlPS,10HMT PHILLlP,1HS 193-198

DATA(NM2(I),1=199,29S:/10HMOUNT RAMS,2HAY,10HMOUNT RENN,2HIE, 199-202
A 10HMOUNT SOLI.5:,fAIRE,10HMT SOLlTAI,2HRE,10HMOUNT WHEL,2HAN, 203-208
B 10HMOUNT \'OUN. 1HG,10HMURLOOCOPP.2HIE, 10HMC LARTY H,4HILLS, 209-214
C 10HMCLARTY HI.3HLLS.l0HNEWCASTLE ,6HWATERS,10HPANDIE PAN,3HDIE 215-220
D ,10HPATERSON R,4HANGE,10HPERCY ISLA,3HNDS,10HPORT AUGUS,2HTA, 221-226
E 10HPETERMANN .6HRANGEr,10HPORT CLINT,2HON,10HPORT HEDLA,2HND, 227-232
F 10HPORT LANGD,2HC~, 10HPRINCE PEG,3HENT,10HROBINSON R,4HANGE, 233-238
G 10HOUEENSCLIF,1HF,10HRAVENSiHOR,2HPE,10HROBINSON R,4HIVER, 239-244
H 10HROCKHAMPTO.1HN,10HROPER RIVE,1HR,10HRUTLAND PL,4HAINS, 245-250
I 10HSANDOVER R.4HIVER,10HSIMPSON Dt,10HSERT NORTH.10HSAINT ARNA 251-255
J ,2HUD,10HSAINT GEOR.2HGE,10HSTREAKY BA,1HY,10HTALLANGATT,1HA, 256-262
K 10HSIMPSON DE,10HSERT SOUTH,10HSOUTHERN C,4HROSS,10HTANAMI EAS ~63-267
L ,1HT,10HST LAWRENC,1HE,10HSOUTH LAKE.6H WOODS.10HSAINT LAWR, 268-273
M 4HENCc,10HTANUMBIRIN,1HI,10HTHURSDAY I,1HS,10HTWEED HEAD,1HS, 274-280
N 10HTENNANT CR,3HEEK.10HT~AkGOMIND,2HAH,10HTHE GRANIT,2HES, 281-286
o IOHTHURSDAY 1.5HSLAND.10HTORRES STR,3HAIT,10HTRUANT ISL,3HAND, 287-292
P :OHTUREE CREE.1HK.l0HWINNECKE C,1HK,10HWINNECKE C,4HREEK 1 293-298

DATA(lm2<I ) , 1=2':>9,404) 11 OHVI CTOR lA R, 1OH IVER DOWNS, 10HWAGGA WAGG. 299-301
A 1HA.l0HWESSEL ISL,4HANDS,10HWESTMORELA,2HND,10HWHITE CLIF,2HFS 302-308
B ,10HWIDGIEMOOL,3HTHA,10HWINNING PO,2HOc.10HFOWLER - N,4HUYTS, 309-314
C 10HADMlRA~T) ,7HIS EAST,10HAWORRA RIV,2HER,10HCAPE NELSO,1HN, 315-320
D 10HADMIRAI TY ,7HIS WEST,10HBLUCHER RA,3HNGE,10HCAPE RAOUL,1HT, 321-326
E 10HBOl!GAINVIL,8HLE NORTH,10HBUKA ISLAN,1HD,10HCP ST GEOR.2HGE, 327-332
F 10HBOUGAINVIL,8HLE SOUTH,10HLAKE KUTUB,1HU,10HFERGUSSON ,2HIS, 333-338
G 10HCAPE SAINT,7H GEORGE,10HCAPE ST GE,4HORGE,10HLAKE MURRA,1HY 339-344
H ,10HKAR KAR IS,4HLAND,10HKARKAR ISL.3HAND,10HMASSAU ISL,3HAND, 345-350
I 10HGAZELLE PE.7HNINSULA,10HFERGUSSON ,6HISLAND,10HPORT MORES, 351-355
J ZHBY,10HTROBRIAND ,2HIS,10HVITU ISLAN,2HDS,10HWOODLARK 1,1HS. 356-362
K 10~TROBRIAND ,7HISLANDS,10HWUVULU ISL.3HAND,10HPERCY ISLE,1HS, 363-368
L 10HWOODLARK I.5HSLAND, 10HEUCLA - NO,6HONAERA,10HFRASFR ISL. 369-373
M 3HAND,9HGP.AFTO/: -,7HMACLEAN,10HBOWEN - PR,8HOSERPINE, 374-378
N 9HMOSSMAN -,6HCAIRNS,9HIPSWICH -,8HBRISBANE,9HFOG BAY -. 379-383
o 6HDARWIN,9HWELI.ESLEY,7HISLANDS,9HWELLESLEY,2HIS,10HCAPE LEEUW, 384-389
P 2HIN,9HROEBOURNE,9H- PYRAMID,10HNINGALOO -,7H YANREY,4(1H). 390-398
o 10HGROOTE ISL,3HAND.10HHOUTMAN AB,6HROLHOS,15HHUON (TASMANIA)I 399-404
OATA(NM2(I),I=405.~60)/10H(KING !SLA,3HND),9H(FLINDERS,7HISLAND), 405-408

A 10H(LAUNCESTO,2HN),10H(OUEENSTOW,2HN),10H(PORT DAVE,2HY), 409-414
B 10rlKANGAROO I,5HSLAND,10HKANGAROO I,1HS,10HGROOTE EYL,4HANDT, 415-420
C 40( 1H ) 1 421-460

DATA(NI12( ll,l=461,600)/10HALlCE SPRI ,4HNGS' ,10HBROKEN HIL,2HL', 461-464
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L 10HD~MPIER - .10HYARRALOOLA,10HDEAL ISLAN,1HD,10HDIRRANBAND, 7~- 75
M 1HI,10HDIXON RANG, lHE, 10HDONORS HIL,1HL,10~DURHAM DOW,2HNS, 76- 82
N 10HFERGUSSON ,5HRIVER,10HFLINDERS 1,5HSLAND,10HFLINDERS 1,1HS, 83- 88
o 10HGLENORMIST.2HON,10HGOONDIWIND,1HI,10HGORDON DOW,2HNS, 89- 94
P 10HGREEN SWAM.6HP WELL,10HH~RDING SP,4HRING,10HHELEN SPRI, 95- 99
o 3HNGS,10HHERMANNSBU,2HRG,10HHERON ISLA,2HND,10HIRWIN INLE,1HTI 100-106

DATA(NM2(1),I=107.198)/10HHIGHLAND R,4HQCKS,10HHODGSON DO,3HWNS, 107-110
A 10HI~LOGWA CR.3HEEK,10HJARDINE RI,3HVfR,10HJOANNA SPR,3HING, 111-116
B 1O',JULlA CREE,1HK, 10HJUNCTlON B,2HAY,10HKELLERBERR,2HIN, 117-122
L ;uHKENNEDY RA,3HNGE.10HKING ISLAN,1HD,10HKOPPERAMAN,2HNA, 123-128
D 10HLAKE AMADE.2HUS,10HLAKE JOHNS,3HTON,10HLAKE MACKA,1HY, 129-134
E 10HLANDER RIV.2HER,10HLENNARD RI ,3HVER,10HLONDONDERR, lHY, 135-140
F 10HMADURA - B,8HURNABBIE,10HMALCOLM - ,9HCAPE ARID, 141-144
G 10HMARYBOROUG.1HH,10HMEDUSA BAN,2HKS,10HMEEKATHARR,1HA, 145-150
H 10HMELVILLE I.5HSLAND,10HMELVILLE 1,1HS.10HMONDRAIN 1,5HSLAND, 151-156
I 10HMONDRAIN 1.1HS,10HMONTAGUE S,4HOUND,10HMOUNT ANDE,4HRSON, 157-162
J 10HMT ANDERSO. 1HN, 10HMOUNT BANN,5HERMAN,10HMT BANNERM,2HAN, 163-168
K 10HMOUNT BARK,2HER,10HMOUNT BRUC, 1HE, 1JHMOUNT CQOL,2HON, 169-174
L 10HMOUNT DORE,2HEN,10H~OUNT DRUM,4HMOND,10HMT DRUMMON,1HD, 175-180
M 10HM8UNT EGER.3HTON.1r.rlMOUNT ELIZ,5HABETH,10HMT ELl2ABE,2HTH, 181-186
N 101lMCUNT [VEL,2HYN, 1"Jt:~CU~~T LIEB,ZHIG, 10HMOU~JT MARU,3HM8A, 187-192
Q 10HMOUNT PEAK. lHE,I:JHMOUNT PHIL,4HLlPS,10HMT PHILLlP,1HS 193-198

DATA(NM2(I),1=199,29S:/10HMOUNT RAMS,2HAY,10HMOUNT RENN,2HIE, 199-202
A 10HMOUNT SOLI.5:,fAIRE,10HMT SOLlTAI,2HRE,10HMOUNT WHEL,2HAN, 203-208
B 10HMOUNT \'OUN. 1HG,10HMURLOOCOPP.2HIE, 10HMC LARTY H,4HILLS, 209-214
C 10HMCLARTY HI.3HLLS.l0HNEWCASTLE ,6HWATERS,10HPANDIE PAN,3HDIE 215-220
D ,10HPATERSON R,4HANGE,10HPERCY ISLA,3HNDS,10HPORT AUGUS,2HTA, 221-226
E 10HPETERMANN .6HRANGEr,10HPORT CLINT,2HON,10HPORT HEDLA,2HND, 227-232
F 10HPORT LANGD,2HC~, 10HPRINCE PEG,3HENT,10HROBINSON R,4HANGE, 233-238
G 10HOUEENSCLIF,1HF,10HRAVENSiHOR,2HPE,10HROBINSON R,4HIVER, 239-244
H 10HROCKHAMPTO.1HN,10HROPER RIVE,1HR,10HRUTLAND PL,4HAINS, 245-250
I 10HSANDOVER R.4HIVER,10HSIMPSON Dt,10HSERT NORTH.10HSAINT ARNA 251-255
J ,2HUD,10HSAINT GEOR.2HGE,10HSTREAKY BA,1HY,10HTALLANGATT,1HA, 256-262
K 10HSIMPSON DE,10HSERT SOUTH,10HSOUTHERN C,4HROSS,10HTANAMI EAS ~63-267
L ,1HT,10HST LAWRENC,1HE,10HSOUTH LAKE.6H WOODS.10HSAINT LAWR, 268-273
M 4HENCc,10HTANUMBIRIN,1HI,10HTHURSDAY I,1HS,10HTWEED HEAD,1HS, 274-280
N 10HTENNANT CR,3HEEK.10HT~AkGOMIND,2HAH,10HTHE GRANIT,2HES, 281-286
o IOHTHURSDAY 1.5HSLAND.10HTORRES STR,3HAIT,10HTRUANT ISL,3HAND, 287-292
P :OHTUREE CREE.1HK.l0HWINNECKE C,1HK,10HWINNECKE C,4HREEK 1 293-298

DATA(lm2<I ) , 1=2':>9,404) 11 OHVI CTOR lA R, 1OH IVER DOWNS, 10HWAGGA WAGG. 299-301
A 1HA.l0HWESSEL ISL,4HANDS,10HWESTMORELA,2HND,10HWHITE CLIF,2HFS 302-308
B ,10HWIDGIEMOOL,3HTHA,10HWINNING PO,2HOc.10HFOWLER - N,4HUYTS, 309-314
C 10HADMlRA~T) ,7HIS EAST,10HAWORRA RIV,2HER,10HCAPE NELSO,1HN, 315-320
D 10HADMIRAI TY ,7HIS WEST,10HBLUCHER RA,3HNGE,10HCAPE RAOUL,1HT, 321-326
E 10HBOl!GAINVIL,8HLE NORTH,10HBUKA ISLAN,1HD,10HCP ST GEOR.2HGE, 327-332
F 10HBOUGAINVIL,8HLE SOUTH,10HLAKE KUTUB,1HU,10HFERGUSSON ,2HIS, 333-338
G 10HCAPE SAINT,7H GEORGE,10HCAPE ST GE,4HORGE,10HLAKE MURRA,1HY 339-344
H ,10HKAR KAR IS,4HLAND,10HKARKAR ISL.3HAND,10HMASSAU ISL,3HAND, 345-350
I 10HGAZELLE PE.7HNINSULA,10HFERGUSSON ,6HISLAND,10HPORT MORES, 351-355
J ZHBY,10HTROBRIAND ,2HIS,10HVITU ISLAN,2HDS,10HWOODLARK 1,1HS. 356-362
K 10~TROBRIAND ,7HISLANDS,10HWUVULU ISL.3HAND,10HPERCY ISLE,1HS, 363-368
L 10HWOODLARK I.5HSLAND, 10HEUCLA - NO,6HONAERA,10HFRASFR ISL. 369-373
M 3HAND,9HGP.AFTO/: -,7HMACLEAN,10HBOWEN - PR,8HOSERPINE, 374-378
N 9HMOSSMAN -,6HCAIRNS,9HIPSWICH -,8HBRISBANE,9HFOG BAY -. 379-383
o 6HDARWIN,9HWELI.ESLEY,7HISLANDS,9HWELLESLEY,2HIS,10HCAPE LEEUW, 384-389
P 2HIN,9HROEBOURNE,9H- PYRAMID,10HNINGALOO -,7H YANREY,4(1H). 390-398
o 10HGROOTE ISL,3HAND.10HHOUTMAN AB,6HROLHOS,15HHUON (TASMANIA)I 399-404
OATA(NM2(I),I=405.~60)/10H(KING !SLA,3HND),9H(FLINDERS,7HISLAND), 405-408

A 10H(LAUNCESTO,2HN),10H(OUEENSTOW,2HN),10H(PORT DAVE,2HY), 409-414
B 10rlKANGAROO I,5HSLAND,10HKANGAROO I,1HS,10HGROOTE EYL,4HANDT, 415-420
C 40( 1H ) 1 421-460

DATA(NI12( ll,l=461,600)/10HALlCE SPRI ,4HNGS' ,10HBROKEN HIL,2HL', 461-464
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A 10HBRUNSWICK .3HBAY.l0HCAPE WESSE,IHL.l0HCHARLEVILL.2HE*, 465-470
B 10HCOOPER CRE.2HEK.l0HHALLS CREE.1HK.l0HHAMERSLEY .5HRANGC. 471-476
r 10HHOUiMAN AB.7HROLHOS*.10HKALGOORLIE.1H*.10HLAKE MACKA,2HY*. 477-482
D 10HMEEKATHARR.2HA*.10HMELVILLE 1.6HSLAND*.10HMELVILLE I.2HS*. 483-488
E 10HMITCHELL R.4HIVER.9HNEWCASTLE,7HWATERS*.9HNULLARBOR.5HPLAIN 489-494
F ,10HOAKOVER RI.3HVER,10HOODNADATTA.1H*.9HPETERMANN,7HRANGES*. 495-500
G 10HPORT AlIGUS. 3HTAt. 1OHROCKHAMPTO. 2HN *, 10HROPER RI'.'E, 2HR* • 501-506
H 10HROWLEY SHO.3HALS.l0HTORRES STR.4HAIT*.10HTOWNSVILLE.1H*. 507-512
1 1OHADMI RAL TY •7HI SLANDS. 9HADMI RAL TY, 2H IS, 10HCOCOS 1SLA. 3HNDS. 513-518
J 10HGUADALCANA.1HL.9HLORD HOWE,6HISLAND.l0HNORFOLK IS,4HLAND, 519-524
K 9HLORD HOWE.2HIS.l0HPORT MORES.3HBY*.10HWOODLARK 1.6HSLAND*, 525-530
L 10HWOODLARK 1.2HS*.68(IH ) / 531-600
DATA(NM3(1),1=1.300)/9HPEMBERTON.l0H- IRWIN IN,3HLET.l0HMOUNT BARK 1- 4

A .10HER - ALBAN. lHY. 10HWESSEL ISL.l0HANDS - TRU,10HANT ISLAND. 5- 9
B 9HESPERANCE.l0H- MONDRAIN.7H ISLAND,9HDORRIGO -.10HCOFFS HARB. 10- 14
C 3HOUR.l0HCAMDEN SOU.l0HND - PRINC.8HE REGENT,10f. J ERCY ISLE, 15- 19
D 10HS - PORT C.6HLINTON.l0HBEDOUT ISL.l0HAND - PORT.8H HEDLAND. 20- 24
E 10HBLUE MUD B.9HAY - PORT,7HLANGDON.9HDAMPIER -,10HBARROW ISL. 25- 29
F 3HAND.l0HPORT HEDLA.l0HND - BEDOU.8HT ISLAND.l0HBARROW ISL, 30- 34
G 10HAND - DAMP.3HIER.l0HROPER RIVE.l0HR - CAPE B.7HEATRICE. 35- 39
H 10HLONDONDERR.l0HY - DRYSDA.2HLE,10HDRYSDALE -,10H LONDONDER, 40- 44
1 2HRY.l0HJUNCTION B.10HAY - MILIN.5HGIMBI.10HBATHURST I. 45- 49
J 10HS - MELVIL.5HLE IS,10HPELLEW - R,10HOBINSON RI.3HVER, 50- 54
K 9HADMIRALTY.10HISLANDS EA.2HST.9HADMIRALTY.10HISLANDS WE,2HST 55- 60
L ,10HBOUGAINVIL.9HLE ISLAND.5HNORTH.l0HBOUGAINVIL.9HLE ISLAND. 61- 65
M 5HSOUTH.9(1H ).10HCOCOS (KEE,10HLING) ISLA.3HNDS.222(1H) / 66-300
DATA(NUMBS([).1=1.131)/6HG53-10.5HG55-5,5HI54-9,3HREF.6HI50-15. 1- 5

A 5HG53-9.6HF53-10.6HE53' 15.5HI54-7.6HH53-12,5HH55-7.5HF51-2. 6- 12
B 5HD53-3.6HD52-13.5HE55-5.5HG55-6,5HI50-9.5HD54-7,6HD52-15. 13- 19
C 5HF53-4.5HG52-8.6HE55-15.5HJ55-7.5HI51-3.5HJ54-8.6HI54-12. 20- 26
D 5HG55-4,6HI54-13.5HH50-8.6HH55-13.6HG54-11.5HH53-9.5HI55-8. 27- 33
E 5HG54-1.5HE53-6.5HREF .6HG50-11.6HH50-11.5HJ55-1.5HG52-5. 34- 40
F 5HG54-6,6HE52-14.5HG54-5.6t1G52-15.6HE52-11,5HG55-1.5HI55-5, 41- 47
G 6HH51-13.6HF54-10.6HH55-10.5HF55-3.1H .6HI50-12.6HG56-15. 48- 54
H 5HE51-6,5HG51-8.5HF55-6.5HG51-1.5HH54-4.5HG56-2,5HE54-6, 55- 61

5HI52-1.7H(K55-3),5HI54-5,6HG50-10,5HI50-5.5HE55-2.5HH54-6. 62- 68
6HE54-13.6HI55-16.5HG54-7,6HI51-11.5HD52·7,6HC54-12.6HH55- 14, 69- 75

K 5HI55-6.5HE51-4.6HH53-14.5HG56-9.5HI54-6,6HF55-11.5HF54-2, 76- 82
I 5HG52-1.5HD54-8,6HJ54-12.5HI50-6.6HH52-11.5HG50-4.5HG54-3. 83- 89

6HD55-13.6HH52-15.6HG52-10.5HH54-9,6HG54-10.5HF52-1.5Hj)0-3, 90- 96
N 6HE51-16.6HE54-11 ,6HG50-15.5HI51-4.6HH51-11.5HH55-2.6HG56-13. 97-103
o 5HH53-8.6HH54-14.6HG53-11.5HF50-2.5HD52-4,6HD52-16.6HI55-13, 104-110
P 5HE51-7.7HK55-6+2.6HE54-14,5HI55-4.5HH50-5,6HH56-10.5HD52-9. 111-~17
o 6HF55-16,5HF54-6.6HG51-14,5HI50-7.5HF51-4.6HD54-12.5HG55-7, 118-124
R 6HG49-12,6HF50-14.5HH51-6,5HE55-9.5HF53-7,5H[53-6,6HF55-15 / 125-131
DATA(NUMBS(I).1=132.2751/5HH55-6,6HG54-12.5HI51-6,IH .6HH52-14. 132-136

A 5HH55-1.6HG53-13.5HG53-6,5HD52-3,5HI55-7.6HH52-10,5HF53-3. 137-143
B 6HH53-13,6HH54-10,6HH53-15.5HE54-3,6HF55-10,6HG54-13.6HE54-12, 144-150
C 5HH50-1.6HE54-16,5HH53-1.6HH55-16.5HG50-6.6HG50-12.6HI55-12. 151-157
D 5HD53-4.5HH56-6.6HF51-14,9HG56-10+11.5HG53-3,5HJ54-7,6HD54-16, 158-164
E 9HH56-14+15.5H155-9,6HF53-16,5HF52-5.5HG53-1.5HG51-7.5HH50-9, 165-171
F 7H(K55-8),6HD54-11.6HG55-15.5HJ54-3,6HF53-11,5HF55-1.6HB55-11. 172-178
G 5HI50-4,6HE55-10.6HG54-14.5HE55-6.5HH56-5.6HG56-14.5HI55-I, 179-185
H 6HH50-12,6HF55-14.6HI55-14,5HG54-4,5HH52-5,5HH51-9,5HD53-9. 186-192
I 5HI53-7.6HH53-11,6HI53-16,6HG51-10,5HH50-3.5HG53-5,6HH51-10, 193-199
J 6HE51-10,5HH53-4,5HE52-5.6HD53-13.7H(K55-4).5HH51-2,5HE54-9. 200-206
K 6HG52-13.5HH51-1.5HE52-7,9HI53-11+15,6HG52-16,5HE52-2.5HH55-9. 207-213
L 1-; :F55 -13, 5HH52-9. 5HF52-2 •6HF52-14. 5HG54-2. 6HG52-11 , 5HF55-8, 214-220
M oHF54-11,5HH56-7,5HG51-3.6HH52-13.6HI53-12.5HI51-7.5HJ55-8. 221-227
N 5HIS4-4.6HE51-13,6HF54-16,5HH56-9.5HF54-8,5HF50-8,5HH54-5. 228-234
~ 5HH52-6,5HH52-8,5HJ55-5.5HI54-3,5HH51-5,6HI54-11.5HD53-2, 235-241
P 6HE5~-15,5HH54-7.5HH51-7.6HF49-16.6HG55-11,5HG56-1,6HH50-10, 242-248
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C 5HH50-1.6HE54-16,5HH53-1.6HH55-16.5HG50-6.6HG50-12.6HI55-12. 151-157
D 5HD53-4.5HH56-6.6HF51-14,9HG56-10+11.5HG53-3,5HJ54-7,6HD54-16, 158-164
E 9HH56-14+15.5H155-9,6HF53-16,5HF52-5.5HG53-1.5HG51-7.5HH50-9, 165-171
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N 5HIS4-4.6HE51-13,6HF54-16,5HH56-9.5HF54-8,5HF50-8,5HH54-5. 228-234
~ 5HH52-6,5HH52-8,5HJ55-5.5HI54-3,5HH51-5,6HI54-11.5HD53-2, 235-241
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o SHHSS-8,SHES4-1,6HFSI-16,SHESS-1.7(lH l.SHFS4-1.6(lH l. Z49-Z66
R SHFS2-8.2(IH l.SHGS6-S.6HESl-14.6HGSO-14,SHFSS-9, IH ,SHGS3-7/ 267-275
DATA(NUMBS(Il,l=Z76.41Z)/lH .5HFS4-7,5HG51-5.5HF53-9.7HJ54-2.1, 276-280

A 6HH51-16.6HH55-12.6H155-10,5H155-3.5HH51-4,5H156-2,5Hl50-8. 281-287
B 6HF50-16.6HF49-12.5HH50-7.6HG53-16.5H15Z-2.6HE51-1Z,5HH52-3. 288-294
C 5HE54-7, 5HI 51-2. 5HFS1-S .6HH52-16. 5HI 53-1. 5HI 55-Z. 6HH55-15. 295- 301
o 7H(K55-6),5H154-2.3HREF.6HGS3-15.6HH52-12.6HC54-16,5HI54-1, 302-308
E 6H154-15.6HH54-'3,9HH50-13.14,5HG50-8.6HD53-16.6HI50-10, 309-31,
F 5HE51-2.8HJ54-6.10.5HF51-8,5HH50-6,5HDS2-8.5HI'O-2.6HI54-14. 315-321
G SHH51-8.6HG53-12.5HI54-8.2(lH ).5HH51-3.7H(K55-7).2(lH ), 322-330
H 6HD52-11.6HE53-16.1H .6HJ54-11.1H .5HF55-4.5HF50-7.7H(K55-5). 331-338
I 5HG55-9.5HG49-4.5HG52-2,5HE54-8.6H154-10.5HF54-4.6HG51-11. 339-345
J 6HF51-13.5HG53-2.6HG55-12.SHF50-3.6HF50-12,6HF51-10.6HF51-15, 346-35?
K 6HF52-13,6HG50-16.5HF51-7,6HJ55-11.5HG56-3,5~G52-6,6HH51-12. 353-~59
L 5HG49-8.5HI56-'.fYGSI-13.7HK55-5.'.5HG55- 7 5HS51-6.6HF54-14. 360-366
M 5HF52-6. 2( 1H ). 6h 154-16, 5HH54-Z, 6HG55-16 ... ·156- S+6. 6HF51-11 , 367- 371,
N 5HG5Z-9.6HH56-13.5HH53-5,5HGS5-2,6HE52-15,5HF55-5,6HH53-10. 375-381
o 5HG55-8,lH .6HG51-15,5HH54-3.6HF53-12,6HG5S-13,6HHS3-16,lH. 382-389
P 6HE55-14,5HG51-2,2(IH ),6H156-13,6HF51-12.SHF54-5,6HD53-10, 390-397
o SHH52-1.5HH54-8.1H ,6HG52-14.5HE54-4,5HH52-Z.6rlH55-11,5HES3-7, 398-405
R 5HJ55-2,5HJ55-6.9HJS3-10+14,5HG51-4,5HH53-3,5HH56-Z,5111:52-3 / 406-412
DATA(NUMBS(!).I=413,520)/5HE5Z-8.6HG51-16,6HF5Z-10,5HD14-3,SHH52-4 413-417

A •1H ,5HIS3-8,5HG56-7.6HH54-16,5HF5Z-9,5HG51-9,5HG54-8,6HG53-14 418-42S
B ,6HF54-12,5HI56-9,6HG52-1Z,5HG50-5,6HG55-14,6HF50-10,SHH5?-7, 426-432
C 5HH50-Z.5HE51-3.5HFSO-9,SHH55-5,5H153-3,5HG50-9,SHFSO-6, 43~-439
o 5HFS1-1,5HHSO-4,6HGS1-12.6HHS1-15.6HC55-1Z,6HA54-15,5HB54-4, 440-446
E 6HB5S-1Z,SHC55-6,5HBSS-1,5HCS4-7,lr .5HC55-3,6HCS6-14,2(IH), 447-4S5
F 5HC54-8.6HC56-10.5HC54-3,5HB56-9,6HK5S-1S ,6HC5S-11,5HBSS-9, 456-462
G 2(1H ),3HREF,6HB55-13,5HC54-4,Z(lH ).6HA56-10,5HB5S-6,SHCS5-5. 463-472
H 6HB5S-10,SHB54-3,5HASS-5.5HBS5-S,IH .8H(AS6-14l,SHBS6-6.1H, 473-480
1 6HB54-11.9HC56-1S+1'.6HCS6-13,1H ,5HB5S-7,6HBS5-1S,SHCS6-9. 481-487
J 8H(A56-1S).5HBS7-1,SHCS5-8,6HAS4-11,1H ,5HBS4-8.6HBSS-14. 488-494
K 6HA54-16,1H .SHCS5-Z,16(1H l.6HASS-13,SHBS6-S,SHJS3-4, 495-S16
L 6HKSS-11,3(1H) / 517-S20

DATA(NUMBS1ll, I=521,SSO)/S(1H :,SHlSO-1,6HlSO-13.6HlSO-16,SHISI-8, 521-SZ9
A SH151-~,6H:51-1Z,SHI52-3.cH152-4,'HIS3-S.SHIS3-9,6HlS3-13. S30-S36
B 6HlS3-1u,6HIS3-14.6HIS3-~1,6HlS3-1S.SHJS4-1,SHJ54-Z,SHJS4-S. 537-S43
C SHJS4-6,5HJ~4-9,6HJS4-1n,6HJ54-13,6HJS4-14,6HJS4-1S.6HJS4-16/ S44-SS0
DATA(NUMBS(Il.l:5S1.600)/3HiS4,3HI50.1H ,3HHS6,3HJS6,3HHSS,3HGS6. SS1-5S7

A 3HE51,3HlS5,~;!~~9,3HFS5.3HF49.3HFS4,3HDSS,3HDS2.3HJS3,3HlS1. SS8-567
B 3HlSZ.1H .3HJS4,3HJS5.3HES4.3HHSO,3HK54.3HlS6,3HHS3.3HKSS, S68-S77
C 3HGS1,1H ,3HB57.1H .3HBS4,IH .3HAS6,3HBSS,3HBS6,1H ,3HAS4, S78-S88
o 2(1H ).6HJS5-10.6HJSS-13.6HJSS-14.6HJS5-15.6HJSS-16,6HJSS-12. S89-S96
E 5HK5S-1,SHK5S-Z,SHKSS-3.SHKSS-4 / S97-600

DATA(NUMBS(!l, I=601,739)/6HFS3-14,SHDS3-1,7HDS3-3+4,SHFSl-9. 601-604
A SHF53-6.SHF50-1. 1H ,6HCSZ-1S,SHES3-3,6HESO-16.SHHS3-7.SHGSZ-3. 60S-612
B 5HDS3-7.SHF53-Z.6HFS4-'S,6HHS4-'5,6HDS1-11,6HES3-1',5HES3-8, 613-619
C 6HD5Z-14,6HDSl-lS,6HDS3-1Z,SHDSS-9 ,SHES4-Z,5HDS4-4,6HGSS-10 6Z0-6Z6
D ,1H ,SHF5S-2,6HESS-13.6HH54-11.8HCS3-13+9.6HH~6-11,SHHS3-6, 6Z7-633
E 6H15S-1',SHLS3-1.7HFSO-2+6,8H(JSS-'S).SHHSS-~,SHES2-6.6HES4-10 634-640
F ,6HGS4-15,6HDS2-1Z,7H(KSS-2).IH ,SHFS4-9,SHHS6-1,6HE5Z-10. 641-647
G 6HES3-13,IH ,6HE53-10,6HF53-13.6HFS6-14,6HISO-14,SHFSZ-7. 648-654
H 6HDS3-14, 6HFS 3-1S, 6HCS4-1S, S.IFSl-3, SHFS4-3, 6HCS3-14, 6HHSO-lS, 6SS -661
I SHGSO-'.7H(KSS-'),SHHS4-'.SHGSZ-4,SHIS'-',6HF52-".SHFS3-1. 662-668
J SHESl-8,SHD52-5,3HREF.8HlSl-7.",SHGS6-6,6HD52-'0.'H ,6HCS2-16 669-676
K ,IH .6HISI-I0.1H ,6HDSI-12,6HESl-l1,IH .6HESZ-13.1H .6HlSO-l1, 677-68S
L 6HFSO-11,SHFSS-7.6HF5Z-1Z,6HE53-12,IH ,SHGSO-3,SHESZ-l.IH, 686-693
M SHDS3-S,6HF52-16,5HDS3-6,SHF53-S,SHGSO-Z,IH ,SHE52-9,6HF5Z-1S, 694-701
N 6HF5Z-4 ,IH ,6HF54-13,j··:r:53-1S.5HHS3-2,6HESI-15,IH .SHES3-S, 70Z-709
o 5HG54-9,SHFSI-6.1H .6HlS3-4 ,SHGS2-7.SHFS6-9.SHrSO-4,SHD53-8, 710-717
p 6HDSI-16,SHGSO-7,SHJS5-9.SHI51-5,SHES3-4,6HFS6-13.6HDS3-11, 718-724
o 6HDS4-15,5HFS3-8,5HG53-4,SHJS4-4,5HHSS-4,SHI53-Z,SHJ55-3. 7ZS-731

003

o SHHSS-8,SHES4-1,6HFSI-16,SHESS-1.7(lH l.SHFS4-1.6(lH l. Z49-Z66
R SHFS2-8.2(IH l.SHGS6-S.6HESl-14.6HGSO-14,SHFSS-9, IH ,SHGS3-7/ 267-275
DATA(NUMBS(Il,l=Z76.41Z)/lH .5HFS4-7,5HG51-5.5HF53-9.7HJ54-2.1, 276-280

A 6HH51-16.6HH55-12.6H155-10,5H155-3.5HH51-4,5H156-2,5Hl50-8. 281-287
B 6HF50-16.6HF49-12.5HH50-7.6HG53-16.5H15Z-2.6HE51-1Z,5HH52-3. 288-294
C 5HE54-7, 5HI 51-2. 5HFS1-S .6HH52-16. 5HI 53-1. 5HI 55-Z. 6HH55-15. 295- 301
o 7H(K55-6),5H154-2.3HREF.6HGS3-15.6HH52-12.6HC54-16,5HI54-1, 302-308
E 6H154-15.6HH54-'3,9HH50-13.14,5HG50-8.6HD53-16.6HI50-10, 309-31,
F 5HE51-2.8HJ54-6.10.5HF51-8,5HH50-6,5HDS2-8.5HI'O-2.6HI54-14. 315-321
G SHH51-8.6HG53-12.5HI54-8.2(lH ).5HH51-3.7H(K55-7).2(lH ), 322-330
H 6HD52-11.6HE53-16.1H .6HJ54-11.1H .5HF55-4.5HF50-7.7H(K55-5). 331-338
I 5HG55-9.5HG49-4.5HG52-2,5HE54-8.6H154-10.5HF54-4.6HG51-11. 339-345
J 6HF51-13.5HG53-2.6HG55-12.SHF50-3.6HF50-12,6HF51-10.6HF51-15, 346-35?
K 6HF52-13,6HG50-16.5HF51-7,6HJ55-11.5HG56-3,5~G52-6,6HH51-12. 353-~59
L 5HG49-8.5HI56-'.fYGSI-13.7HK55-5.'.5HG55- 7 5HS51-6.6HF54-14. 360-366
M 5HF52-6. 2( 1H ). 6h 154-16, 5HH54-Z, 6HG55-16 ... ·156- S+6. 6HF51-11 , 367- 371,
N 5HG5Z-9.6HH56-13.5HH53-5,5HGS5-2,6HE52-15,5HF55-5,6HH53-10. 375-381
o 5HG55-8,lH .6HG51-15,5HH54-3.6HF53-12,6HG5S-13,6HHS3-16,lH. 382-389
P 6HE55-14,5HG51-2,2(IH ),6H156-13,6HF51-12.SHF54-5,6HD53-10, 390-397
o SHH52-1.5HH54-8.1H ,6HG52-14.5HE54-4,5HH52-Z.6rlH55-11,5HES3-7, 398-405
R 5HJ55-2,5HJ55-6.9HJS3-10+14,5HG51-4,5HH53-3,5HH56-Z,5111:52-3 / 406-412
DATA(NUMBS(!).I=413,520)/5HE5Z-8.6HG51-16,6HF5Z-10,5HD14-3,SHH52-4 413-417

A •1H ,5HIS3-8,5HG56-7.6HH54-16,5HF5Z-9,5HG51-9,5HG54-8,6HG53-14 418-42S
B ,6HF54-12,5HI56-9,6HG52-1Z,5HG50-5,6HG55-14,6HF50-10,SHH5?-7, 426-432
C 5HH50-Z.5HE51-3.5HFSO-9,SHH55-5,5H153-3,5HG50-9,SHFSO-6, 43~-439
o 5HFS1-1,5HHSO-4,6HGS1-12.6HHS1-15.6HC55-1Z,6HA54-15,5HB54-4, 440-446
E 6HB5S-1Z,SHC55-6,5HBSS-1,5HCS4-7,lr .5HC55-3,6HCS6-14,2(IH), 447-4S5
F 5HC54-8.6HC56-10.5HC54-3,5HB56-9,6HK5S-1S ,6HC5S-11,5HBSS-9, 456-462
G 2(1H ),3HREF,6HB55-13,5HC54-4,Z(lH ).6HA56-10,5HB5S-6,SHCS5-5. 463-472
H 6HB5S-10,SHB54-3,5HASS-5.5HBS5-S,IH .8H(AS6-14l,SHBS6-6.1H, 473-480
1 6HB54-11.9HC56-1S+1'.6HCS6-13,1H ,5HB5S-7,6HBS5-1S,SHCS6-9. 481-487
J 8H(A56-1S).5HBS7-1,SHCS5-8,6HAS4-11,1H ,5HBS4-8.6HBSS-14. 488-494
K 6HA54-16,1H .SHCS5-Z,16(1H l.6HASS-13,SHBS6-S,SHJS3-4, 495-S16
L 6HKSS-11,3(1H) / 517-S20

DATA(NUMBS1ll, I=521,SSO)/S(1H :,SHlSO-1,6HlSO-13.6HlSO-16,SHISI-8, 521-SZ9
A SH151-~,6H:51-1Z,SHI52-3.cH152-4,'HIS3-S.SHIS3-9,6HlS3-13. S30-S36
B 6HlS3-1u,6HIS3-14.6HIS3-~1,6HlS3-1S.SHJS4-1,SHJ54-Z,SHJS4-S. 537-S43
C SHJS4-6,5HJ~4-9,6HJS4-1n,6HJ54-13,6HJS4-14,6HJS4-1S.6HJS4-16/ S44-SS0
DATA(NUMBS(Il.l:5S1.600)/3HiS4,3HI50.1H ,3HHS6,3HJS6,3HHSS,3HGS6. SS1-5S7

A 3HE51,3HlS5,~;!~~9,3HFS5.3HF49.3HFS4,3HDSS,3HDS2.3HJS3,3HlS1. SS8-567
B 3HlSZ.1H .3HJS4,3HJS5.3HES4.3HHSO,3HK54.3HlS6,3HHS3.3HKSS, S68-S77
C 3HGS1,1H ,3HB57.1H .3HBS4,IH .3HAS6,3HBSS,3HBS6,1H ,3HAS4, S78-S88
o 2(1H ).6HJS5-10.6HJSS-13.6HJSS-14.6HJS5-15.6HJSS-16,6HJSS-12. S89-S96
E 5HK5S-1,SHK5S-Z,SHKSS-3.SHKSS-4 / S97-600

DATA(NUMBS(!l, I=601,739)/6HFS3-14,SHDS3-1,7HDS3-3+4,SHFSl-9. 601-604
A SHF53-6.SHF50-1. 1H ,6HCSZ-1S,SHES3-3,6HESO-16.SHHS3-7.SHGSZ-3. 60S-612
B 5HDS3-7.SHF53-Z.6HFS4-'S,6HHS4-'5,6HDS1-11,6HES3-1',5HES3-8, 613-619
C 6HD5Z-14,6HDSl-lS,6HDS3-1Z,SHDSS-9 ,SHES4-Z,5HDS4-4,6HGSS-10 6Z0-6Z6
D ,1H ,SHF5S-2,6HESS-13.6HH54-11.8HCS3-13+9.6HH~6-11,SHHS3-6, 6Z7-633
E 6H15S-1',SHLS3-1.7HFSO-2+6,8H(JSS-'S).SHHSS-~,SHES2-6.6HES4-10 634-640
F ,6HGS4-15,6HDS2-1Z,7H(KSS-2).IH ,SHFS4-9,SHHS6-1,6HE5Z-10. 641-647
G 6HES3-13,IH ,6HE53-10,6HF53-13.6HFS6-14,6HISO-14,SHFSZ-7. 648-654
H 6HDS3-14, 6HFS 3-1S, 6HCS4-1S, S.IFSl-3, SHFS4-3, 6HCS3-14, 6HHSO-lS, 6SS -661
I SHGSO-'.7H(KSS-'),SHHS4-'.SHGSZ-4,SHIS'-',6HF52-".SHFS3-1. 662-668
J SHESl-8,SHD52-5,3HREF.8HlSl-7.",SHGS6-6,6HD52-'0.'H ,6HCS2-16 669-676
K ,IH .6HISI-I0.1H ,6HDSI-12,6HESl-l1,IH .6HESZ-13.1H .6HlSO-l1, 677-68S
L 6HFSO-11,SHFSS-7.6HF5Z-1Z,6HE53-12,IH ,SHGSO-3,SHESZ-l.IH, 686-693
M SHDS3-S,6HF52-16,5HDS3-6,SHF53-S,SHGSO-Z,IH ,SHE52-9,6HF5Z-1S, 694-701
N 6HF5Z-4 ,IH ,6HF54-13,j··:r:53-1S.5HHS3-2,6HESI-15,IH .SHES3-S, 70Z-709
o 5HG54-9,SHFSI-6.1H .6HlS3-4 ,SHGS2-7.SHFS6-9.SHrSO-4,SHD53-8, 710-717
p 6HDSI-16,SHGSO-7,SHJS5-9.SHI51-5,SHES3-4,6HFS6-13.6HDS3-11, 718-724
o 6HDS4-15,5HFS3-8,5HG53-4,SHJS4-4,5HHSS-4,SHI53-Z,SHJ55-3. 7ZS-731

003



R 5HG53-8,6HH50-16,6HE5Z-16.1H .5HE53-9,6HF55-1Z.5HE53-2.1H I
DATA(NUMBS(I>. 1=740,810>/5HH56-3,6HE53-14,6HG54-16.5HF5Z-3,

A 6HC54-11.9HC54-11.12.6HC53·16,6HF50-15.1H .6HE52-12,5HE52-4.
B 6HI55-15.6HC53-15,5HE54-5.6HH54-12.6HH51-14.6HF50-13.3HREF.1H
C .6HB54-16.5HC55-4,lH ,5HB54-7.5HB55-8,lH ,3(lH >,6HB54-12.1H ,
o 7H(B56-3>,lH ,6HB54-15,5HB55-2.1H .7H(A55-8>,7H(B56-2>.5HC56-5
F .5HC55-7,lH .5HB55-4.1H ,5HC56-1,5HA5~ ·8,5HF56-5.7H(C56-6>
~ ,2<3HREF>,7HH56-6.7,7HF55-3.4,7HE55-1.Z,9HG56-14.15,7HD52-3.4,
G 7HE54-1·2,lH ,7HI50-5·9,7HF50-3.7,3HREF,3(lH >,5HH49-4,lH ,
H 2(3HREF>,7HK55-7·3.8HK55-9.10.6HK55-14,3HREF,lH ,3HREF I
DATA(NUMBS(I>,1=811.830>/5HK55-5,5HK55-6,5HK55-7.5HK55-8.5HK5'-9,

A 6HK55-10,6HK55-12,6HK55-13.6HK55-16,5HJ55-4,5HJ56-1,5H156-5,
B 5HI56-6,6HI56-10,6HI56-14,6HH56-14.6HH56-15,6HG56-10,6HG56-11
C .6HF56-10 I
DATA(NUMBS(1>,1=831,870>/3HF53.3HH54,3HD51.3HC53.3HG55,3HG54,3HE52

A ,3HF50,3HH49,3HH51,3HF52,3HG50.3HC52.1H ,3HD54,3HE53,3HH52,
B 3HF51,3HG53,3HG52,3HI53.3HF56.~HD53,3HE50,3HC54,3HE55,3HA55,
C 2(lH >.3HC57.3HH57,3HH58,lH ,?rlC55,3HC56,5(lH > I
DATA(NUMDS(!>,1=871.900>/3HC49.3HC50,3HC51,3HD49,3HD50,3HD56.3HE49

A ,3HE56.3HI49,3HJ49,3HJ50.3HJ~',3HJ52.3HK49.3HK50.3HK51.3HK52.
B 3HK53,3HK56,3HG48.3HL54.3HL55.3HL56,3HJ57.3HI57,3HG57.3HF57,
C 3HE 57, 3H •3H I

DATA(NUMBS«(>,1=901. 1000>/9HI50-10.14,9HI50-11.15.9HC53-15.16.
A 8HI56-6.10,9HH56-10+11.9HD51-15+16,7HF56-5+9,3HREF.7HD53-7+8.
B 2(lH >.7HF50-1·2,9HD53-11.12.7HD52-5+9.1H ,3HREF,9HC52-15.16,
C 3HREF.8H(A55-11>,8H(A55-10>.5HB56-8,6HB56-12.3(lH >.3HD47.
o 4(lH >.5HF50-5.6HG49-16,6HG50-13.6HH50-13,6HH50-14,5HF56-1,
E 5HF56-2,5HF56-6.5HE55-3,5HE55-7,6HE55-11.5HD55-;,'HD55-5,
F 5HC53-9.6HC53-13,6HC52-13.6HC52-14.5HD52-1,5HD52-2.5HD52-6.
G 5HE51-1.5HE51-5.5HE51-9.6HE50-13,6HE50-14.6HE50-15,5HF49-4.
H 5HF49-8.5HA54-7.6HA54-12.5HA55-9.5HC55-1.5HC55-9.6HC55-10,
I 6HA55-14.5HA56-9.5HA55-6,6HA55-10.5HA55-7.6HA55-11.6HA55-15.
J 5HB55-3.6HB55-16,6HA55-16,5HA55-8.6HA55-12.5HA56-5,6HA56-13,
K 5HB56-1.6HB56-13.6HA56 ·14,6HA56-15,5HB56-2,5HB56-3,5HB56-4.
L 5HB56-7,6HB56-10.6HB56-11.6HB56-14,6HB56-15,6HB56-16,5HC56-Z.
M 5HC56-3,5HC56-6,5HC56-7.6HC56-11.6HC56-15,3(lH > I
DATA(INDEX(I>,1=1.20> / 4,36.465.304,671,757,786.787.000,797.000,

A 918.000.000,916.908.803,804.808.810 I
DATA«NUMB2(I.J>.1=1.2>.J=l,20>/10HG49-16/G50.3H-13.10hJ55-4/J56-.

A lHl.l0HA56-5/A55-.2Hl? 10HF50-5/F49-.1H8,10HH52-13/:~7.~H-l.
B 10HH53-13/153,2H-l.10HH52-14/152,2H-2,10HG56-2+3.b+,lH7,
e 10HE51-13/F51.2H-l.l0HF49-12/F50.2H-9,10HF56-14/G56.2H-2.
o 10HD53-16/E53,2H-4. 10HF49-16/F50.3H-13.10HC53-15/D53,2H-3.
E 10HC53-14/D53.2H-2.10HE50-16/F50,2H-4,10HJ54/K54/J5,
F 10H5-13/K55-1.10HJ55-15+16/,7HK55-3.4,10HI53-16/J53,
u 10H-l/154/J54.10HD53-7+8+11,3H+12

DATA ~AR I 9HAUSTRALIA,lH .9HNEW SOUTH.5HWALES.8HVICTORIA. lH
A 10HOUEENSLAND,lH .10HSOUTH AUST .5HRALIA.101IWESTERN AU.
B 7HSTRAL lA. 8HTASMANIA, lH • 10~N~RTHERN T,8HERRlTORY.9HPAPUA NEW.
C 6HGU INEA. 1OHA. C. T. IN. 5H. S. W.• 1OH~L S. ~.J. I Q :?'''- ~, 1OHN. S. W. I
DV .7HICTORIA.10HOLD / N.S .• 21~ .• iOHYiCrUH1A 1.7H H.S.W .•
E ?HAUSTRALIA.8HI P.N.G .• l0HSDLOMON IS.5HLANDS.l0HTASMAN SfA.1H
F .10HINOiAN DCE,2HAN.1QHSDUTHERN 0.4HCEAN,10HANTARCTICA.1H I

DATA MAPS I 9H15.0 15.0.9H60.0 90.0.8H250000.0,9Hl000000.0.5H 40.0
A .5H 10.0 /,riAPR / 10HAUSTRALIAN.9H NATIONAL. ~:·~PHEROID.
B 9H6378160.0.6H298.25.9H-183. 6.0.1H .10HPLANE rROJ.6HECTIDN,
C 2(lH >.3H CM.l' ;H CM I

DATA NDA.NDS,NDR / 000,1000000,20000000 I
.. TEST ARRAY KORN FUK THE TYP~ OF !NFORMATION.

DECODE (30,lO.KORN> KAR
10 FORMAT (30Rll

NUM'lET=LIM=J=O $ ~AP=3

P03

732-739
740-743
744-750
751-758
759-769
770-777
778-785
786-792
79: 802
803-810
811-815
816-82<:
823-829

830
831-837
838-847
848-857
858-870
871-877
878-887
888-897
898-900
901-903
904-909
910-917
918-926
927-936
937-943
944-950
951-957
958-964
965-971
972-97E
979-985
986-992
993-000

1- 11
12- 20
11- 21
22- 52
61- 82
91-112

121-142
151-171
172-191
192-202
11- 32
41- 61
62- 91
92-121

122-142
151-172
181-202

R 5HG53-8,6HH50-16,6HE5Z-16.1H .5HE53-9,6HF55-1Z.5HE53-2.1H I
DATA(NUMBS(I>. 1=740,810>/5HH56-3,6HE53-14,6HG54-16.5HF5Z-3,

A 6HC54-11.9HC54-11.12.6HC53·16,6HF50-15.1H .6HE52-12,5HE52-4.
B 6HI55-15.6HC53-15,5HE54-5.6HH54-12.6HH51-14.6HF50-13.3HREF.1H
C .6HB54-16.5HC55-4,lH ,5HB54-7.5HB55-8,lH ,3(lH >,6HB54-12.1H ,
o 7H(B56-3>,lH ,6HB54-15,5HB55-2.1H .7H(A55-8>,7H(B56-2>.5HC56-5
F .5HC55-7,lH .5HB55-4.1H ,5HC56-1,5HA5~ ·8,5HF56-5.7H(C56-6>
~ ,2<3HREF>,7HH56-6.7,7HF55-3.4,7HE55-1.Z,9HG56-14.15,7HD52-3.4,
G 7HE54-1·2,lH ,7HI50-5·9,7HF50-3.7,3HREF,3(lH >,5HH49-4,lH ,
H 2(3HREF>,7HK55-7·3.8HK55-9.10.6HK55-14,3HREF,lH ,3HREF I
DATA(NUMBS(I>,1=811.830>/5HK55-5,5HK55-6,5HK55-7.5HK55-8.5HK5'-9,

A 6HK55-10,6HK55-12,6HK55-13.6HK55-16,5HJ55-4,5HJ56-1,5H156-5,
B 5HI56-6,6HI56-10,6HI56-14,6HH56-14.6HH56-15,6HG56-10,6HG56-11
C .6HF56-10 I
DATA(NUMBS(1>,1=831,870>/3HF53.3HH54,3HD51.3HC53.3HG55,3HG54,3HE52

A ,3HF50,3HH49,3HH51,3HF52,3HG50.3HC52.1H ,3HD54,3HE53,3HH52,
B 3HF51,3HG53,3HG52,3HI53.3HF56.~HD53,3HE50,3HC54,3HE55,3HA55,
C 2(lH >.3HC57.3HH57,3HH58,lH ,?rlC55,3HC56,5(lH > I
DATA(NUMDS(!>,1=871.900>/3HC49.3HC50,3HC51,3HD49,3HD50,3HD56.3HE49

A ,3HE56.3HI49,3HJ49,3HJ50.3HJ~',3HJ52.3HK49.3HK50.3HK51.3HK52.
B 3HK53,3HK56,3HG48.3HL54.3HL55.3HL56,3HJ57.3HI57,3HG57.3HF57,
C 3HE 57, 3H •3H I

DATA(NUMBS«(>,1=901. 1000>/9HI50-10.14,9HI50-11.15.9HC53-15.16.
A 8HI56-6.10,9HH56-10+11.9HD51-15+16,7HF56-5+9,3HREF.7HD53-7+8.
B 2(lH >.7HF50-1·2,9HD53-11.12.7HD52-5+9.1H ,3HREF,9HC52-15.16,
C 3HREF.8H(A55-11>,8H(A55-10>.5HB56-8,6HB56-12.3(lH >.3HD47.
o 4(lH >.5HF50-5.6HG49-16,6HG50-13.6HH50-13,6HH50-14,5HF56-1,
E 5HF56-2,5HF56-6.5HE55-3,5HE55-7,6HE55-11.5HD55-;,'HD55-5,
F 5HC53-9.6HC53-13,6HC52-13.6HC52-14.5HD52-1,5HD52-2.5HD52-6.
G 5HE51-1.5HE51-5.5HE51-9.6HE50-13,6HE50-14.6HE50-15,5HF49-4.
H 5HF49-8.5HA54-7.6HA54-12.5HA55-9.5HC55-1.5HC55-9.6HC55-10,
I 6HA55-14.5HA56-9.5HA55-6,6HA55-10.5HA55-7.6HA55-11.6HA55-15.
J 5HB55-3.6HB55-16,6HA55-16,5HA55-8.6HA55-12.5HA56-5,6HA56-13,
K 5HB56-1.6HB56-13.6HA56 ·14,6HA56-15,5HB56-2,5HB56-3,5HB56-4.
L 5HB56-7,6HB56-10.6HB56-11.6HB56-14,6HB56-15,6HB56-16,5HC56-Z.
M 5HC56-3,5HC56-6,5HC56-7.6HC56-11.6HC56-15,3(lH > I
DATA(INDEX(I>,1=1.20> / 4,36.465.304,671,757,786.787.000,797.000,

A 918.000.000,916.908.803,804.808.810 I
DATA«NUMB2(I.J>.1=1.2>.J=l,20>/10HG49-16/G50.3H-13.10hJ55-4/J56-.

A lHl.l0HA56-5/A55-.2Hl? 10HF50-5/F49-.1H8,10HH52-13/:~7.~H-l.
B 10HH53-13/153,2H-l.10HH52-14/152,2H-2,10HG56-2+3.b+,lH7,
e 10HE51-13/F51.2H-l.l0HF49-12/F50.2H-9,10HF56-14/G56.2H-2.
o 10HD53-16/E53,2H-4. 10HF49-16/F50.3H-13.10HC53-15/D53,2H-3.
E 10HC53-14/D53.2H-2.10HE50-16/F50,2H-4,10HJ54/K54/J5,
F 10H5-13/K55-1.10HJ55-15+16/,7HK55-3.4,10HI53-16/J53,
u 10H-l/154/J54.10HD53-7+8+11,3H+12

DATA ~AR I 9HAUSTRALIA,lH .9HNEW SOUTH.5HWALES.8HVICTORIA. lH
A 10HOUEENSLAND,lH .10HSOUTH AUST .5HRALIA.101IWESTERN AU.
B 7HSTRAL lA. 8HTASMANIA, lH • 10~N~RTHERN T,8HERRlTORY.9HPAPUA NEW.
C 6HGU INEA. 1OHA. C. T. IN. 5H. S. W.• 1OH~L S. ~.J. I Q :?'''- ~, 1OHN. S. W. I
DV .7HICTORIA.10HOLD / N.S .• 21~ .• iOHYiCrUH1A 1.7H H.S.W .•
E ?HAUSTRALIA.8HI P.N.G .• l0HSDLOMON IS.5HLANDS.l0HTASMAN SfA.1H
F .10HINOiAN DCE,2HAN.1QHSDUTHERN 0.4HCEAN,10HANTARCTICA.1H I

DATA MAPS I 9H15.0 15.0.9H60.0 90.0.8H250000.0,9Hl000000.0.5H 40.0
A .5H 10.0 /,riAPR / 10HAUSTRALIAN.9H NATIONAL. ~:·~PHEROID.
B 9H6378160.0.6H298.25.9H-183. 6.0.1H .10HPLANE rROJ.6HECTIDN,
C 2(lH >.3H CM.l' ,H CM I

DATA NDA.NDS,NDR / 000,1000000,20000000 I
.. TEST ARRAY KORN FUK THE TYP~ OF !NFORMATION.

DECODE (30,lO.KORN> KAR
10 FORMAT (30Rll

NUM'lET=LIM=J=O $ ~AP=3

P03

732-739
740-743
744-750
751-758
759-769
770-777
778-785
786-792
79: 802
803-810
811-815
816-82<:
823-829

830
831-837
838-847
848-857
858-870
871-877
878-887
888-897
898-900
901-903
904-909
910-917
918-926
927-936
937-943
944-950
951-957
958-964
965-971
972-97E
979-985
986-992
993-000

1- 11
12- 20
11- 21
22- 52
61- 82
91-112

121-142
151-171
172-191
192-202
11- 32
41- 61
62- 91
92-121

122-142
151-172
181-202



DD 50 1=1,30'$ NEW r l)=lR
IF(KAR(I).EO.1R )GO TO 50
IF(KAR([).GT.1RZ)GO TO 20 $ LET=LET+l '$ GO TO 40

20 IF(KAR(I).GT.1R9)G8 TO 30 '$ NUM=NUM+l '$ GO TO 40
30 IF(NUM*LET.EO.O) GO TO 50 '$ IF(LIM.EO.O)KAR(I)=l~­

LIM=LIM+l
40 J=J+l $ NEW(J)=KAR(I)
50 CONTI NUE

IF(LIM>LET.GT.O)GO TO t~

C . ONLY NUMBERS WERE FOL ID SO KORN [S CORNER L1MITS.
MAP=l $ RETURN

C . LEfT JUSTI FY THE NAME READY FCR THE REFERENCE SEARCH.
60 IF<NU~U;E .0)GO TO lZ0 '$ CALL LJUST (KORN,3)

C . CHECK FuR A SINGLE WO~) NAME.
IF (KDRN (Z) . NE. 1H )GO TO 10

DO 70 L=1.600 $ I=L
IF(KORN(1).EO.NM1(I);r,0 TO 160

70 CGNTINUE
GO TO 270
· CHECK FOR A DOUBLE WORD NAME.

80 J=l t IF(KORN(3) .NE.1H )GO TO 100
DO 90 L=601,900 $ I=L
IF(KORN(l).NE.NMZ( J »GO TO 90
IF(KORN(Z) .EO.~M2(J+1) lGO TO 160

10 J=J+Z
GO TO Z70

C CHECK FOR A TREBLE WORD NAME.
100 DO 110 L=901.1000 $ I=L

IF(KORN(1).NE.NM3( J »GO TO 110
IF(KORN(Z).NE.NM3(J+1»GO TO 110
IF(KORN(3).EO.NM3(J+2»GO TO 160

110 J=J+3
GO TO 270
· CHECK FOR SINGLE WORD NUMBER.

iz6 ENCODE (30,10.KOR~1 NEW
IF(KORN(Z).NE.1H )GO TO 140

DO 130 L=l,1000 '$ I=L
IF(KOR~J(1).EO.NUMBS(I»GO TO 160

130 CONTINUE
GO TO 270

C CHECK FOR DOUBLE WORD NUMBER.
140 DO ljO L=l,100

IF(~ORN(1).NE.NUMB2(l,L»GO TO 150
IF(KORN(Z).NE.NUMBZ(2,L»GO TO 150
I=INDEX(L) '$ GO TO 160

150 CONTINUE
GO TO 270
· DECODE 'HE KEY WORD AND RESET THE NAMES.

160 KI=KEY(I) '$ iF(KI.EO.O)GO TO 280
IF(KI.LT.NDR)GO TO 170'$ I=KI/NDA-ZOOC '$ KI=KEY(I)

170 L=l '$ IF(JcCTOR.EO.3)L=2
DO 180 J=l,7
MAPL(Jl=lH $ NAIM(J)=MAPR(J.Ll

180 CONTINUE
NS=KI/NDS $ KI=KI-NS*NDS $ ~AIM(8)=MAPS(NS)
NA=KI/NDA'$ L=)/601 '$ M=I/901
J=I-l+L*(!-601)+M*(1-9Cl) $ K=l+L+M

C DEFINE THE MAP NAME.
DO 190 L=l, K

190 MAPNAME(L)=~AMES(J+L)

· DEFINE THE MAP AREA.
MAPAREA(l)=NAR(l,NA) '$ MAPAREA(Z)=NAR(Z,NA)
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KORN(3)=lH $ IF(NA.LE. 15.AND.~A.NE.9)KORN(3)=NAR(1. 1)
C . DEF INE THE MAP NUMBER.

MAPNUM( 1) =NUMBS ( I) $ IF (MAPNUM. Nt. 3HREf) GO TO Z10
C SEARCH THE CROSS REFERENCE LIST FOR A TWO WORD SHEET NUMB~~.

DO ZOO J=l,10G
IF(I .NE. INDEX(J))GO TO ZOO
MAPNUM(l)=NUMBZ(l.J) $ MAPNUM'2)=NUMB2(7,J) $ GO TO Z10

200 CONTINUE
GO TO 290

C ... IF THERE IS NO MAP NAME THE MAP NUMBER. USED AS THE Nh~E.
Z10 IF(MAPNAME.NE.1H )GO TO 230

DO ZZO J=l,2
MAPNAME(J)=MAPNUM(J) $ MAPNUM(J)=lH

ZZO CONTINUE
C " DEFINE THE MAP LIMITS.

Z30 DO 740 J=1.2 $ KI=LIMIT(J,I)
K=K. INDA $ L=KI-K*NDA $ M=L/l00
XY( i ,J)=K*60.0+M $ XY(2.J)=XY(l,J)+(L-M*100)*5.0

Z40 CONTINUE
TLT=XY(l,l) $ BLT=XY(Z,l) $ WLN=XY(l,2) $ ELN=XY(Z.Z)
MAP=Z $ KORN(1)=KORN(2)=lH $ INMAIN=l

C ... DEFINE THE SPHEROID PARAMETERS.
IF(JECTOR.EQ.3)GD TO Z60 $ NAIM(7)=MAPS(NS+2)
IF(J~CTOR.EQ. l)RETURN
IF(JECTOR.EO.5)GO TO Z6~

C ... STANDARD PARALLELS FOR CONIC PROJECTIONS.
SP2=10.0*NS**2 $ SP1=TLT*SPZ $ SPZ=BLT-SP2
I=SPl/60.0 $ J=SP1-I*60.0 $ K=~PZ/60.0 $ L=SP2-K*60.0

Z45 ENCODE (10,Z50,NAIM(6» I,J,K.L $ RETUR~
Z50 FORMAT (Z(I3,IZ»

C ... SCALE FACTORS FOR PLANE PROJECTION.
Z6n NAIM(4)=NAIM(6)=MAPS(NS+4) $ R~TURN

C ... CENTRAL PARALLEL FOR MERCA"IOR PROJECTION.
Z65 SP2=(TLT+BLT)/Z $ I=SPZ/60.0 $ J=SPZ-I*60.0 $ K=L=O $ GO TO 245

C ... THE NAME ON THE MAPPLOT CARD CAN NOT BE RECOGNIZED.
Z70 PRINT 275,KORN $ RETURN
Z75 FORMAT(4HO***,10X,*UNRECOGNIZED MAP NAME ON MAPPLOT CARD = ',3Al I

C ... INCORRECT PARAMETERS IN THE REFERENCE TABLES.
280 PRINT 285,1 $ RETURN
Z85 FORMAT(4HO***,10X,*ILLEGAL KEY WORD AT *14* IN REFERENCE TABLE .)
Z90 PRINT 295, I
Z95 FORMAT(4HO**', 10X,*CROSS REFERENrE INDEX *14* IS MISSING .)

END
OVERLAY(l,Z)
PROGRAM BAHMAP6

~ * * * CONTROLS PLOT AND CONTOUR MAPS OF ANOMALIES AND HEIGHTS FROM NEW. * * C
C * * * STANDARD DATUM PRINCIPAL FACTS TAPES INPUT ON UNIT LX. 04/08/7Z * * * C
C * * * THERE ARE SIX TYPES OF CONTROL CARD. ONLY ~YPE 1 IS NECESSARY. * * * * C
C - 1. *BAPLOT • *FAPLOT , *HTPLOT OR *XYPLOT - TYPE OF DATA WANTED - C
C - Z. *TITLE - PROVIDES 7Z CHARACTER TITLE BENEATH MAP IN Z LINES. - - - C
C - 3. TAPE HEADER - IS CHtCKED WITH INPUT TAPE UNLESS BLANK OR ABSENT. - C
C - 4. *SURVEY - DEFINES IDENTIFIERS AND SYMBOLS FOR GIVEN SURVEY NOS.- - C
C - 5. *BORDER - BORDER WlD:H (MINS.),DENSITY,MARKSIZE,DEFAULT SYMBOL.- - C
C - 6. *SEGMENT(S) - STATION,BA,HT FREQUENCIES AND AREA NO. ONE/AREA. - - C
C - - - - - - - THIS EDITION OF PROGRAM DATED 06/0717~ - C
C - DEFINE ARRAYS - 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,Ll,l.Z,Ml,MZ,AVERAG,RANGE
COMMCN/MAPPLOT/XSPACE,YSPACE,KSIZE,SCALE, ISM
COMMON/TT/NAME,TIMES,CLOK, IPRNT,JPRNT,TUN,LOT,LOTX,NRE(9)
COMMON/UNITB/LD,LI,LO,LO,LR,LS,LT,LUN,NOPB,IBUF(1000)

004

KORN(3)=lH $ IF(NA.LE. 15.AND.~A.NE.9)KORN(3)=NAR(1. 1)
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COMMON/UNITB/LD,LI,LO,LO,LR,LS,LT,LUN,NOPB,IBUF(1000)
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COMMON/XYCOORO/TLT,BLT,WLN,ELN,SR.CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO
COMMON/AF:COS/KAR JP, IBFJP,JARNO,KARNO,NOAR,IFOUNO,JARK
COMMON/AREFIN/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/MORO, 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),LABEL(100),NYA,NYC,NYMBL(18),MAPDAT(3),LY,
2 MAPTITL(8),RATA(12),N,NAMEMT(12),NAMEAR(12),STN,NDM,FAC;S(9),ID

DIMENSION MARKIND(12),KONTROL(12),GNC(4),LEVU(3),MILI(4),LEGA(12)
DIMENSION MAGRAV(3),NAMEC(8),MAFREE(3),MAPNAM(8),OHR(3)
EQUIVALENCE (ITM,IDATUM),(NAMEC,NAT~)

C •• • MARKS = SOR,+,TRIANGLE,BOW,X,DI JND,Y,OCTAGON,2,BIGSOR,STAR,DOT ••• C
DATA (MARK INO = 0,3,2. 12,4, 5,9, 1,IS, 10, 11 , 46)
DATA (NYA=4HNONE), (NYB=7HDEFAULn, (NYC=5HBLANK), (NYD=8HNOT USE")
DATA (NYMBL~6HSQUARE,1H+,8HTRIANGLE,3HBOW,1HX,7HDIAMOND,1HY,

1 7HOCTAGON,1H2,10HBIG SOUARE,4HSTAR,3HDOT,6(lH »
DATA (KONTROL=5H'BAPL,5H'FAPL,5H'HTPL,5H.XYPL,5H'TITL,5H.SURV,

1 5H.BORD,5H'SEGM,5H'DATU,5H'GRID,5H.REST,5H'MAPP)
DAT~ (MAPNAM=10H BOUGUER ,9HANOMALIES,10H FREE AIR ,9HANOMALIES.

1 10H HEIG,9HHTS ,10H STATIO,9HN PLOT )
DATA (LEGA=8HLEGEND ,10HA1234; ST,10HATION NUMB,2HER,

1 8H ,10HAVITY ANOM,3HALY,10H 456 ; GR,
2 10HOUND ELEVA,4HTION,10H 567. ; GR,10H 56.7 ; GR)

DATA (LEVU=8H FEET ,8H METRES ,8HUNITS ),(LANK=8H
DATA (MAFREE=10HFREE AIR A,10HNOMALY AT ,4HSEA.)
DATA (MAGRAV=10HPROVISIONA,10HL 1973 VAL,4HUES.)
DATA (MILI=10HMI~I.IGALS ,10HMICROMETRE,1H ,10HS/SEC/SEC )
DATA (DEFAULT=-9.9Ej),(SCRUB=9.9E9),(NTL=0),(NXN=6000),(LYM=12)
DATA (GNC=978031.8,970049.0,O.0053024,O.0052884)
DATA (SIXTY=60.0),(P30~8=0.3048),(TEN=10.0),(PI=3. 1415926536)
DATA (OHR=0.O,1.027,O.917)

C - - BUFFER IN TAPENAME - SET COUNTERS. C
NB=N=M=NEWY=UNITS=1.0 $ NOSU=NOSY=NOSEG=NDAR=KON=KEY=NOTES=NUBSA=O
I. Y= JARNO=KARNO=k.ARJP= IBFJP= JARK=MFA=NZ=NODAS=NOR=MD=ME=O
BORDER=15.0 $ RHO=2.67 $ NUBSA(2)=1000 $ INDENT=OlOOB $ NKQ=-Z
JDATUM=IDATUM=6H=DM MO $ METS(1)=8H(8Fl0.6) $ METS(2)=METS(3)=LANK
SUM=RANGE=AVERAG=O $ SCAX=-SCRUB $ SCAY=SCRUB $ NAB=2999

C READ CONTROL CARD, MAP AND TAPE NAMES. C
IF(INMAIN.EQ.O)GO TO 10 $ INMAIN=O
DECODE(80,15,NAMEC)MUF,~AMECR $ GO TO 20

10 IF(NOAR.EQ.2)GO TO 560
REAO 15,MUF,NAMECh,NAMEC

15 FORMAT(A5,Tl,10A8,rl,8Al0)
IF (EOF(60») 555.ZG

20 NRE(3)=8HBAP/ll,
DO 25 i=l,12
IF(KONTROL(I).NE.MUF)GO TO 25
KON=I $ IF(KON.LE.4) GO TO 30
IF(KON.LE.9.AND.KEY.EO.0)GO TO 560
GO TO (40,65,80,90,86,550,597,5S0)KON-4

25 CONTINUE
IF(KEY.NE.O) 50,560
- - - - FIRST CONTROL CARD - - - C

30 MEASURE=NAMECR(3) $ IF:MEASURE.EO.LANK)MEASURE=6HMETRES
KEY=KON $ IF(MEASURE.EO.4HFEET)UNITS= 03048 $ N=-l $ NAME=NAMECR
YA = SIXTY $ LDM=O $ IF(NAMECR(4l.Eu.7HMINtJTES)LDM=YA=1.0
LAM=MARSTN=O $ IF(NAMECR(5).EO.6HMARINE)MARSTNcLAM=lRM
DECODE(80,35,NAMEC(2»LX,L

35 FORMAT (I2,2X,Il)
IF(LX.EQ.0)LX=40 $ IF(KEY.LE.2)L=9 $ LL=L-Z
IF(L.GE.8)LL=2·L-13 $ IF(L.LE.0)LL=5-2'(KEY/4)
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DIMENSION MAGRAV(3),NAMEC(8),MAFREE(3),MAPNAM(8),OHR(3)
EQUIVALENCE (ITM,IDATUM),(NAMEC,NAT~)

C •• • MARKS = SOR,+,TRIANGLE,BOW,X,DI JND,Y,OCTAGON,2,BIGSOR,STAR,DOT ••• C
DATA (MARK INO = 0,3,2. 12,4, 5,9, 1,IS, 10, 11 , 46)
DATA (NYA=4HNONE), (NYB=7HDEFAULn, (NYC=5HBLANK), (NYD=8HNOT USE")
DATA (NYMBL~6HSQUARE,1H+,8HTRIANGLE,3HBOW,1HX,7HDIAMOND,1HY,

1 7HOCTAGON,1H2,10HBIG SOUARE,4HSTAR,3HDOT,6(lH »
DATA (KONTROL=5H'BAPL,5H'FAPL,5H'HTPL,5H.XYPL,5H'TITL,5H.SURV,

1 5H.BORD,5H'SEGM,5H'DATU,5H'GRID,5H.REST,5H'MAPP)
DAT~ (MAPNAM=10H BOUGUER ,9HANOMALIES,10H FREE AIR ,9HANOMALIES.

1 10H HEIG,9HHTS ,10H STATIO,9HN PLOT )
DATA (LEGA=8HLEGEND ,10HA1234; ST,10HATION NUMB,2HER,

1 8H ,10HAVITY ANOM,3HALY,10H 456 ; GR,
2 10HOUND ELEVA,4HTION,10H 567. ; GR,10H 56.7 ; GR)

DATA (LEVU=8H FEET ,8H METRES ,8HUNITS ),(LANK=8H
DATA (MAFREE=10HFREE AIR A,10HNOMALY AT ,4HSEA.)
DATA (MAGRAV=10HPROVISIONA,10HL 1973 VAL,4HUES.)
DATA (MILI=10HMI~I.IGALS ,10HMICROMETRE,1H ,10HS/SEC/SEC )
DATA (DEFAULT=-9.9Ej),(SCRUB=9.9E9),(NTL=0),(NXN=6000),(LYM=12)
DATA (GNC=978031.8,970049.0,O.0053024,O.0052884)
DATA (SIXTY=60.0),(P30~8=0.3048),(TEN=10.0),(PI=3. 1415926536)
DATA (OHR=0.O,1.027,O.917)

C - - BUFFER IN TAPENAME - SET COUNTERS. C
NB=N=M=NEWY=UNITS=1.0 $ NOSU=NOSY=NOSEG=NDAR=KON=KEY=NOTES=NUBSA=O
I. Y= JARNO=KARNO=k.ARJP= IBFJP= JARK=MFA=NZ=NODAS=NOR=MD=ME=O
BORDER=15.0 $ RHO=2.67 $ NUBSA(2)=1000 $ INDENT=OlOOB $ NKQ=-Z
JDATUM=IDATUM=6H=DM MO $ METS(1)=8H(8Fl0.6) $ METS(2)=METS(3)=LANK
SUM=RANGE=AVERAG=O $ SCAX=-SCRUB $ SCAY=SCRUB $ NAB=2999

C READ CONTROL CARD, MAP AND TAPE NAMES. C
IF(INMAIN.EQ.O)GO TO 10 $ INMAIN=O
DECODE(80,15,NAMEC)MUF,~AMECR $ GO TO 20

10 IF(NOAR.EQ.2)GO TO 560
REAO 15,MUF,NAMECh,NAMEC

15 FORMAT(A5,Tl,10A8,rl,8Al0)
IF (EOF(60») 555.ZG

20 NRE(3)=8HBAP/ll,
DO 25 i=l,12
IF(KONTROL(I).NE.MUF)GO TO 25
KON=I $ IF(KON.LE.4) GO TO 30
IF(KON.LE.9.AND.KEY.EO.0)GO TO 560
GO TO (40,65,80,90,86,550,597,5S0)KON-4

25 CONTINUE
IF(KEY.NE.O) 50,560
- - - - FIRST CONTROL CARD - - - C

30 MEASURE=NAMECR(3) $ IF:MEASURE.EO.LANK)MEASURE=6HMETRES
KEY=KON $ IF(MEASURE.EO.4HFEET)UNITS= 03048 $ N=-l $ NAME=NAMECR
YA = SIXTY $ LDM=O $ IF(NAMECR(4l.Eu.7HMINtJTES)LDM=YA=1.0
LAM=MARSTN=O $ IF(NAMECR(5).EO.6HMARINE)MARSTNcLAM=lRM
DECODE(80,35,NAMEC(2»LX,L

35 FORMAT (I2,2X,Il)
IF(LX.EQ.0)LX=40 $ IF(KEY.LE.2)L=9 $ LL=L-Z
IF(L.GE.8)LL=2·L-13 $ IF(L.LE.0)LL=5-2'(KEY/4)
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CALL ORICHEK (Z) $ REWIND LD $ I=UNIT(LO)
CALL BEGINIT $ IF(KEY.EO.4)GO TO 10
IN=LX $ CALL LUNSET (l,LX) $ CALL RECORD (l,LX)
IF(N)10,540,10

C - - - READ MAPTITLE CARD
40 DO 45 1=1,7
45 MAPTITL(I) = NAMEC (1-1)

LY=l 1 GO TO 10

- - - - - C

C - CHECK TAPE NAME -
50 IF(M.EO.Z)RETURN

DO 55 1=1,9
IFCNAMECR(I).EO.LANK)GO TO 55
:F(NAMECR(I).NE.NAMEMT(I»GO TO 580

55 CONTINUE
PRINT 135 $ PRINT 60,NAMEMT $ GO TO 10

60 FQP~ATC1HO,- INPUT TAPE NAMED - -10A8,ZX,A8,' 19-A8)
C SURVEY AND SYMBOL DATA - - - - - C

65 DO 75 J=Z,8 $ iF(NOSY.GE.l00) GO TO 10
IF(NAMEC(J).EO.1h )GO TO 75 $ NOSY=NOSY.l
DECODE(10,70,NAMEC(J»NSURVEY(NOSY),IDENT(NUSY),MARK(NOSY).

1 LABEL(NOSY)
7u FORMAT (I4,RZ,ZIZ)

IF(MARK(NOSY).GT.LYM)MARK(NOSY)=LYM
IF(MAKK(NOSY).LT.0)MARK(NOSY)=-1

75 CONTINUE $ NOSEG=O $ GO TO 10
C - BORDER IN MINUTES, DENSITY IN GM/CC, LABEL SIZE IN 1/10 INCH - C
C - DEFAULT SYMBOL NUMBER, PLOT BLOCK SIZE, MARINE FREE AIR. C

80 DECODE(80,85,NAMEC)BORDER,RHO,ME,MSIZE,NOMARK,NORM,MD, INK,MFA
85 FORMAT< 1OX, ZF 'i .Z, 11 , 14, Z15, 11 ,Z IZ)

GO TO 10
C NEW DATUM

86 IDATUM=NAMECR(Z) $ GO TO 10
C LIST PARAi-1ETERS USED FOR MAP - - C

90 IF(NOSEG.NE.O) GO TO 100 $ NOS~G=1 $ NYM=LYM
IF(NOSY.LE.O)GO TO 95 $ PRINT 135 $ PRINT 91

91 FORMAT<1HO,13X,' SURVEY LABEL SYMBOL LABELLING ,)
DO 94 J=l,NOSY $ MARKNUM=NYMBL(MARK(J»
ENCODE(10,9Z,MUF)LABEL(J)

9Z FORMAT (-EVERY -IZ)
IF(LABEL(J).LT.O)MUF=NYA $ IF(LABEL(J).EO.O)MUF=LANK
IF(MARK(J).LT.O)MUF=NYD
PRINT 93,NSURVEY(J),IDENT(J),MARKNUM,MUF

93 FORMAT (16X,I4,4X,RZ,4X,Al0,ZX,A8)
94 CONTINUE
93 IF(NOMARK.GT.LYM)NOMARK=LYM $ IF(NOMARK.LT.0)NOMARK=NYMc-1

IF(NORM.EO.0)NORM=10000 $ IF(KEY.EO.Z)RHO=O.O $ ME=l-ME
IF(~SIZE.EO.0)MS!ZE=1 $ CALL MATCH (!DATUM)
IF<INK.LT.1.0R.INK.GT.4)INK=1 $ CALL NEWPEN (INK)
MUF=NYMBL(NOMARK) $ IF(NOMARK.EO.O)MUF=NYB
PRINT 96,RHO,BDRDER,MSIZE,MUF,IDATUM

96 FORMAT(lHO.l0X,30(1H-)/lHO,10X,- DENSITY = -F5.Z' GM/CC.(O IS "
l-FREE AIR)-5X-BORDER = 'F5.Z- MINUTES. LABEL SIZE = 'IZ/1HO,11X,
l-THE S,'MBOL FOR UNLISTED SURVEYS IS - -,Al0,6X,'THE DATUM IS ',A8)

IF(MFA.NE.O'PRINT 97,MAFREE $ M=Z
97 FORMAT (lHO,10X,- BOUGUER ANOMALY ON LAND AND -,3A10)

C - - - SET VARIABLES-
MG = 17 - IBYTE(ITM,O,6,3)
MH = IBYTE(ITM,O,3,3)/6 $ IF(MH.EO.1)UNITS=P3048
GF=10'-NOGS $ IF(KEY.LT.4)GO TO 98

~
CN=7 $ IF(LDM.EO.O)GO TO 99 $ NCN=9

METS(1)=10H(Fl0.6,Z(F $ METS(Z)=10H4.0.F6.4), $ METS(3)=7H5Fl0.6)
GO TO 99

F04

CALL ORICHEK (Z) $ REWIND LD $ I=UNIT(LO)
CALL BEGINIT $ IF(KEY.EO.4)GO TO 10
IN=LX $ CALL LUNSET (l,LX) $ CALL RECORD (l,LX)
IF(N)10,540,10

C - - - READ MAPTITLE CARD
40 DO 45 1=1,7
45 MAPTITL(I) = NAMEC (1-1)

LY=l 1 GO TO 10

- - - - - C

C - CHECK TAPE NAME -
50 IF(M.EO.Z)RETURN

DO 55 1=1,9
IFCNAMECR(I).EO.LANK)GO TO 55
:F(NAMECR(I).NE.NAMEMT(I»GO TO 580

55 CONTINUE
PRINT 135 $ PRINT 60,NAMEMT $ GO TO 10

60 FQP~ATC1HO,- INPUT TAPE NAMED - -10A8,ZX,A8,' 19-A8)
C SURVEY AND SYMBOL DATA - - - - - C

65 DO 75 J=Z,8 $ iF(NOSY.GE.l00) GO TO 10
IF(NAMEC(J).EO.1h )GO TO 75 $ NOSY=NOSY.l
DECODE(10,70,NAMEC(J»NSURVEY(NOSY),IDENT(NUSY),MARK(NOSY).

1 LABEL(NOSY)
7u FORMAT (I4,RZ,ZIZ)

IF(MARK(NOSY).GT.LYM)MARK(NOSY)=LYM
IF(MAKK(NOSY).LT.0)MARK(NOSY)=-1

75 CONTINUE $ NOSEG=O $ GO TO 10
C - BORDER IN MINUTES, DENSITY IN GM/CC, LABEL SIZE IN 1/10 INCH - C
C - DEFAULT SYMBOL NUMBER, PLOT BLOCK SIZE, MARINE FREE AIR. C

80 DECODE(80,85,NAMEC)BORDER,RHO,ME,MSIZE,NOMARK,NORM,MD, INK,MFA
85 FORMAT< 1OX, ZF 'i .Z, 11 , 14, Z15, 11 ,Z IZ)

GO TO 10
C NEW DATUM

86 IDATUM=NAMECR(Z) $ GO TO 10
C LIST PARAi-1ETERS USED FOR MAP - - C

90 IF(NOSEG.NE.O) GO TO 100 $ NOS~G=1 $ NYM=LYM
IF(NOSY.LE.O)GO TO 95 $ PRINT 135 $ PRINT 91

91 FORMAT<1HO,13X,' SURVEY LABEL SYMBOL LABELLING ,)
DO 94 J=l,NOSY $ MARKNUM=NYMBL(MARK(J»
ENCODE(10,9Z,MUF)LABEL(J)

9Z FORMAT (-EVERY -IZ)
IF(LABEL(J).LT.O)MUF=NYA $ IF(LABEL(J).EO.O)MUF=LANK
IF(MARK(J).LT.O)MUF=NYD
PRINT 93,NSURVEY(J),IDENT(J),MARKNUM,MUF

93 FORMAT (16X,I4,4X,RZ,4X,Al0,ZX,A8)
94 CONTINUE
93 IF(NOMARK.GT.LYM)NOMARK=LYM $ IF(NOMARK.LT.0)NOMARK=NYMc-1

IF(NORM.EO.0)NORM=10000 $ IF(KEY.EO.Z)RHO=O.O $ ME=l-ME
IF(~SIZE.EO.0)MS!ZE=1 $ CALL MATCH (!DATUM)
IF<INK.LT.1.0R.INK.GT.4)INK=1 $ CALL NEWPEN (INK)
MUF=NYMBL(NOMARK) $ IF(NOMARK.EO.O)MUF=NYB
PRINT 96,RHO,BDRDER,MSIZE,MUF,IDATUM

96 FORMAT(lHO.l0X,30(1H-)/lHO,10X,- DENSITY = -F5.Z' GM/CC.(O IS "
l-FREE AIR)-5X-BORDER = 'F5.Z- MINUTES. LABEL SIZE = 'IZ/1HO,11X,
l-THE S,'MBOL FOR UNLISTED SURVEYS IS - -,Al0,6X,'THE DATUM IS ',A8)

IF(MFA.NE.O'PRINT 97,MAFREE $ M=Z
97 FORMAT (lHO,10X,- BOUGUER ANOMALY ON LAND AND -,3A10)

C - - - SET VARIABLES-
MG = 17 - IBYTE(ITM,O,6,3)
MH = IBYTE(ITM,O,3,3)/6 $ IF(MH.EO.1)UNITS=P3048
GF=10'-NOGS $ IF(KEY.LT.4)GO TO 98

~
CN=7 $ IF(LDM.EO.O)GO TO 99 $ NCN=9

METS(1)=10H(Fl0.6,Z(F $ METS(Z)=10H4.0.F6.4), $ METS(3)=7H5Fl0.6)
GO TO 99

F04



G04G04



247

250

255

260

265

270
1

275
280

C

285

Z90

295
C

300

305

C
310

320
C

CALL COORDS $ XX=XX-XL $ YY=YY-YB
X=SR·YY+CR·XX $ Y=CR'YY-SR*XX

FIND STATION SYMBOL
IF(NDR.LT.NORM)GD TO 250 $ CALL PLOT (0.0.0.0,-3)
WRITE <LT.247l NB. INK $ CALL TAGBLOK
FORMAT (. STATION BLOCK *13.* PEN *ll,6X)
NB=NB+l $ NOR=O
ISURVEY = STATiG~ $ MARKNUM=NYM

DO 255 NT = I.NOSY $ NS=NOSY-NT+l
IF ( iSURVEY .EO. NSURvEV(NS) ) GS ro Z75
CONTINUE $ NS=101 $ IF(NOSY.bt.l00)GO TO Z80

IF(NOMARK.LT.O)GO TO ZOO
IF(INBORD.EO. l)GO TO 280
NOSY=NS=NOSY+l $ IDENT(NS) = INDENT + NEWY $ MARK(NS)=NOMARK
IF(NOMARK.EO.0)MARK(NS)=NS-(NS-l)/9*9
NSURVEY(NS)=ISURVEY
IF(NEWY.LT.Z6)GO TO Z60 $ NEWY=O $ INDENT=INDENT+l00B
NEWY=NEWY+l $ MUF=NYMBL<MARK(NS» $ l!IBEL<NS) =0
PRINT 265. ISURVEY. IDENT(NS).MUF
FORMAT(lHO.ZOX,*SURVEY *15* GIVEN IDENT .RZ* AND SYMBOL *,Al0)
MUF=NYMBL(MARKNUM) $ IF(NS.EO. 100)PRINT Z70,MUF
FORMAT(· 100 SURVEYS HAVE BEEN USED. ANY OTHERS WILL BE',

'INDICATED BY *A4,' AND NOT LISTED .)
MARKNUM=MARK(NS)
IF(MARKNUM.LT.O)GO TO ZOO $ IF(L.LT.8)GO TO 305

BOUGUER ANOMALY WANTED
IF(ELEV.EO.DEFAULT.OR.OBSGRAV.EO.DEFAULT)GO TO 300
IF(MFA.NE.0.AND.MARSTN.EO.1RM)GO TO Z85
IF(HEIGHT.EO.DEFAULT.AND.RHO.NE.O.O)GO TO 300
IF(TC.EO.DEFAULT)TC=O.O $ TC=TC'RHO/Z.O
HEIGHT=HEIGHT'UNITS $ ELEV=ELEV*UNIT~
ANGLE = ALT * PI I 10800.0
P = SIN(ANGLE) $ 0 = SIN(Z*ANGLE)
GRAVN = GNC (MG) * (1.0 + GNC(MG+2)*P**Z - 5.9E-6*0"Z) • GF
A=OHR(18/MARSTN+l) $ B=0.3086
IF(ELEV.LT.0.0.AND.MARSTN.EO.1RM)B=0.ZZZ3
ANOM=OBSGRAV -GRAVN .ELEV.B 'GF
!F(MFA.NF.0.AND.MARSTN.EO.1RM)GO TO Z95
IF(RHO.NE.0)ANOM=ANOM+TC-0.0419'GF'(HEIGHT'(RHO-A)+ELEViA)
VALUE = ANOM $ GO TO 310

STATION WITH MISSING DATA.
IF(INBORD.EO.l)GO TO 200 $ NOOAS=NODA:+l $ NOR=NOR+3
IF<MARKNUM.EO.O)GO TO ZOO $ IF(MARKNUi.GE.LYM)GO TO 375
IF(MD.NE.O)CALL SYMBOL (X,Y,O.04*SI2E.6,O,-:) $ GO TO ZOO

GROUND HEIGHTS WANTED
IF(HEIGHT.EO.DEFAULT)GO TO 300
IF(MH.EO.l)HEIGHT=HEIGHT/P3048
VALUE = HEIGHT

STORE POSITION AND VALUE
NKO = NKO • 3 $ NO = NKO + 3
XYW(NKO ) = ALN - WLN
XYW(NKO+l) = ALT - TLT
XYW(NKO·2) = VALUE $ NOSU=NOSU+l $ SUM=SUM'VALUE
IF(SCAX.LT.VALUE)SCAX=VALUE $ IF(SCAY.GT.VALUE)SCAY=VALUE
IF(NO.GE.NAB)GO TO 400
IF(INBORD.EO. l)GD TO ZOO $ NOTES=NOTES+l

PLOT AND LABEL POINT
IF(NUSED(NS).EO.O)NUSED(NS)=1
IF(MARKNUM.EO.O)GO TO ZOO $ IF(MARKNUM.GE.LYM)GO TO 375
NT=2 $ IF(MARKNUM.GE.l0)NT=4 $ NOR=NOR+3 $ LINE=-MSI2E
CALL SYMBOL (X,Y.NT'YSI2E,MARKINO(MARKNUM),O.-1)
MYLAB=LABEL(NS) $ IF(MYLAB.LT.O)GO TO ZOO
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NX=X/ANJ·l $ NSM=Y/ANS'l $ NT=NX'NSM*100
IF(LW(NT)+LW(NT+l)+LW(NT-l00)+LW(NT-99).NF-.O)GO TO ze'
JSNFREO=lSNFREO $ IF(MYLAB.GT.C)JSNFREO=MYLAB*MYSTN
IF(MOD(NOTES,JSNFREO).NE.O; GO TO 340
ENCODE (10,330,JSTAT) STATION $ LINE=LlNE+MSIZE

330 FORMAT (4PF10.l)
ENCODE(9,3j5,MUF)lDENT(NS),JSTAT $ NUSED(NS)=Z

335 FORMAT(X,R2,R6)
Z=X $ IF«IDENT(NS).AND.7700B).EO.5500B)Z=X-OSIZE
CALL SYMBOL (Z,Y,OSlZE,MUF,O,7) $ NOR=NOR+l0

340 IF(L.LT.8)GO TO 360
JSNFREO=lBAFREO $ IF(~YLAB.GT.O)JSNFREO=MYLAB*MYBAN
IF(MOD(NOTES,JSNFREO) .NE. 0) GO TO 360
IF(NOGS.EO.O)ENCODE (6,350,MUF)ANOM $ LlNE= LINE' MSlZE

350 FORMAT (F6.1)
IF(NOGS.NE.O) ENCODE(6,355,MUF) AN OM

355 FORMAT (F6.0)
CALL SYMBOL (X,Y-0.l*LINE,OSlZE,MUF,O,6) $ NOR=NOR+l0

360 JSNFREO=lHTFREO $ IF(MYLAB.GT.O)JSNFREO=MYLAB*MYHGT
IF(MOD(NOTES,JSNFREO) .NE. 0) GO TO 370
ENCODE (8,365,MUF)HEl~HT $ LINE = LINE + MSIZE

365 FORMAT (Fa.l)
CALL SYMBOL (X,Y-0.l*LlNE,OSIZE,MUF,O,6) $ NORcNOR'10

370 !~:LINE.LT.-O.Ol)GO TO zoo
LW(NT)=LW(NT+l)=LW(NT-l00)=LW(NT-99)=ME $ GO TO ZOO

375 CALL SYMBOL (X-XSlZE,Y-YSIZE,2*YSIZE,MARKIND(lZ),O,-1)
NOR=NOR+l $ GO TO ZOO

380 PRINT 385,NOSU $ NOSU=O
385 FORMAT (lHO,9X,* NUMBER OF STATIONS USED - *110)

IF(NO.LT.NAB)GO TO 440
390 'FEND=l $ IF(NKO.LT.O)GO TO 440

TRANSFER DATi, BLOCK TO UNIT LO - - - - - C
400 NZ=NZ.1 $ NUBSA(3)=(NO-l)/3 $ NKO=-Z $ NUBSA=NUBSA+NUBSA(3)

BUFFER OUT (LD,l) (XYW,XYW(3000»
410 l=UNIT(LD) $ IF(IFEND)440,3Z0
440 CONTI NUE

GO TO (10,10, 110,445)NOAR+l
END SEGMENTS C

.+ C
ANNOTATE MAP C

445 NDB=NZ $ OFFSET = Z.l * SIZE $ ANI=-1.0 $ ~S~-~5 $ NX=7
WRITE (LT,247) NB,INK $ IF(INK.EO. 1)GO TO 446
CALL NEWPEN(l) $ CALL TAGBLOK $ CALL PLOT(0.O,O.O,-3)

446 YSIZE=YSIZE*Z.O $ MAPDAT=10HSURVEY KEY
CALL SYMBOL (OFFSET+0.15*SlZE,ANI-0.6*SlZE,YSIZE,MAPDAT,O,10)
MAPDAT=10HSYMBOL LET $ MAPDAT(Z)=10HTER BMR NU $ MAPDAT(3)=4HMBER
CALL SYMBOL (DFFSET-0.l*SIZE,ANl-0.7*SIZE,YSlZE,MAPDAT,O,Z4)

DO 460 NS=l,NOSY $ IF(NlIS~D(NS).EO.O)GO iO 460
NX=NX+1 $ ANS=ANI-SJ?[·O.l*NX
IF(NUSED(NS).NE.Z)lDENT(NS)=LANK
ENCODE(lZ,450,MAPDAT)IDENT(NS),NSUKVEY(NS)

450 FORMAT(RZ, 110)
CALL SYMBOL (OFFSET+0.15*SlZE,ANS,YSlZE,MAPDAT,O,lZ)
MARKNUM=MARK(NS) $ IF(MARKNUM.EO.O)GO TO 455
NT=1+MARKNUM/l0-MARKNUM/12
CALL. SYMBOL (OFFSET,ANS+XSlZE,NT*YSIZE,MARKlND(MARKNUM),O,-l)

455 IF (NX.LT.NSM) GO TO 460
NSM=NSM+ZO $ ANl=ANl+2.0*SIZE $ OFFSET=OFFSET+SlZE

460 CONTI NUE
IF(LY.NE.O)GO TO 46Z $ IF(KEY.EO.4)GO TO 464
LY=2*KEY-1 $ IF(lUMAIN.EO.1Z)LY=7
ENCODE (30,461,MAPTlTL(5» MAPNAM(LY),MAPNAM(LY+l) $ GO TO 463
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NX=X/ANJ·l $ NSM=Y/ANS'l $ NT=NX'NSM*100
IF(LW(NT)+LW(NT+l)+LW(NT-l00)+LW(NT-99).NF-.O)GO TO ze'
JSNFREO=lSNFREO $ IF(MYLAB.GT.C)JSNFREO=MYLAB*MYSTN
IF(MOD(NOTES,JSNFREO).NE.O; GO TO 340
ENCODE (10,330,JSTAT) STATION $ LINE=LlNE+MSIZE

330 FORMAT (4PF10.l)
ENCODE(9,3j5,MUF)lDENT(NS),JSTAT $ NUSED(NS)=Z

335 FORMAT(X,R2,R6)
Z=X $ IF«IDENT(NS).AND.7700B).EO.5500B)Z=X-OSIZE
CALL SYMBOL (Z,Y,OSlZE,MUF,O,7) $ NOR=NOR+l0

340 IF(L.LT.8)GO TO 360
JSNFREO=lBAFREO $ IF(~YLAB.GT.O)JSNFREO=MYLAB*MYBAN
IF(MOD(NOTES,JSNFREO) .NE. 0) GO TO 360
IF(NOGS.EO.O)ENCODE (6,350,MUF)ANOM $ LlNE= LINE' MSlZE

350 FORMAT (F6.1)
IF(NOGS.NE.O) ENCODE(6,355,MUF) AN OM

355 FORMAT (F6.0)
CALL SYMBOL (X,Y-0.l*LINE,OSlZE,MUF,O,6) $ NOR=NOR+l0

360 JSNFREO=lHTFREO $ IF(MYLAB.GT.O)JSNFREO=MYLAB*MYHGT
IF(MOD(NOTES,JSNFREO) .NE. 0) GO TO 370
ENCODE (8,365,MUF)HEl~HT $ LINE = LINE + MSIZE

365 FORMAT (Fa.l)
CALL SYMBOL (X,Y-0.l*LlNE,OSIZE,MUF,O,6) $ NORcNOR'10

370 !~:LINE.LT.-O.Ol)GO TO zoo
LW(NT)=LW(NT+l)=LW(NT-l00)=LW(NT-99)=ME $ GO TO ZOO

375 CALL SYMBOL (X-XSlZE,Y-YSIZE,2*YSIZE,MARKIND(lZ),O,-1)
NOR=NOR+l $ GO TO ZOO

380 PRINT 385,NOSU $ NOSU=O
385 FORMAT (lHO,9X,* NUMBER OF STATIONS USED - *110)

IF(NO.LT.NAB)GO TO 440
390 'FEND=l $ IF(NKO.LT.O)GO TO 440

TRANSFER DATi, BLOCK TO UNIT LO - - - - - C
400 NZ=NZ.1 $ NUBSA(3)=(NO-l)/3 $ NKO=-Z $ NUBSA=NUBSA+NUBSA(3)

BUFFER OUT (LD,l) (XYW,XYW(3000»
410 l=UNIT(LD) $ IF(IFEND)440,3Z0
440 CONTI NUE

GO TO (10,10, 110,445)NOAR+l
END SEGMENTS C

.+ C
ANNOTATE MAP C

445 NDB=NZ $ OFFSET = Z.l * SIZE $ ANI=-1.0 $ ~S~-~5 $ NX=7
WRITE (LT,247) NB,INK $ IF(INK.EO. 1)GO TO 446
CALL NEWPEN(l) $ CALL TAGBLOK $ CALL PLOT(0.O,O.O,-3)

446 YSIZE=YSIZE*Z.O $ MAPDAT=10HSURVEY KEY
CALL SYMBOL (OFFSET+0.15*SlZE,ANI-0.6*SlZE,YSIZE,MAPDAT,O,10)
MAPDAT=10HSYMBOL LET $ MAPDAT(Z)=10HTER BMR NU $ MAPDAT(3)=4HMBER
CALL SYMBOL (DFFSET-0.l*SIZE,ANl-0.7*SIZE,YSlZE,MAPDAT,O,Z4)

DO 460 NS=l,NOSY $ IF(NlIS~D(NS).EO.O)GO iO 460
NX=NX+1 $ ANS=ANI-SJ?[·O.l*NX
IF(NUSED(NS).NE.Z)lDENT(NS)=LANK
ENCODE(lZ,450,MAPDAT)IDENT(NS),NSUKVEY(NS)

450 FORMAT(RZ, 110)
CALL SYMBOL (OFFSET+0.15*SlZE,ANS,YSlZE,MAPDAT,O,lZ)
MARKNUM=MARK(NS) $ IF(MARKNUM.EO.O)GO TO 455
NT=1+MARKNUM/l0-MARKNUM/12
CALL. SYMBOL (OFFSET,ANS+XSlZE,NT*YSIZE,MARKlND(MARKNUM),O,-l)

455 IF (NX.LT.NSM) GO TO 460
NSM=NSM+ZO $ ANl=ANl+2.0*SIZE $ OFFSET=OFFSET+SlZE

460 CONTI NUE
IF(LY.NE.O)GO TO 46Z $ IF(KEY.EO.4)GO TO 464
LY=2*KEY-1 $ IF(lUMAIN.EO.1Z)LY=7
ENCODE (30,461,MAPTlTL(5» MAPNAM(LY),MAPNAM(LY+l) $ GO TO 463
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461 FORMAT (5X,ZA10,5X:
46Z CALL SYMBOL (0.5tXR-Z.8tSIZE,-.7StSIZE,ZtWSIZE,MAPTITL(1),O,40)
463 CALL SYMBOL (0.5tXR-Z.ltSIZE,-1.0tSIZE,ZtWSIZE,MAPTITL(5),O,30)
464 IF(MG.GE.Z)GO TO 46S

CALL SYMBOL (XR-1.4 tSIZE,-SIZE,WSIZE,MAGRAV,O,Z4)
465 GO TO (470,480,490,485) KEY
470 IF(ISM.EO.0.OR.RHO.NE.Z.67)GO TO 473 $ MAPDAT=10HGRAVITY SE

MAPDAT(Z)=4HRIES $ CALL SYMBOL(SIZE,YT+0.StSIZE,WSIZE,MAPDAT,O,14)
473 ENCODE (Z4,47S,MAPDAT)RHO $ GO TO SOO
475 FORMAT (tDENSITY =t,F5.Z,t GMS/CC. t)
480 MAPOAT=10HFREE AIR $ MAPDAT(Z)=10H ANOMALY $ MAPDAT(3)=LANk

GO TO SOO
485 MAPDAT(l)=MAPDAT(Z)=MAPDAT(3)=LANK $ GO TO SOO
490 MAPDAT=10HGROUND HE $ MAPDAT(Z)=10HIGHTS IN $ MAPDAT(3)=LEVU(MH)

PRINT S05, LANK, MAPDAT
500 CALL SYMBOL (XR-l.4*SIZE,-1.1tSIZE,WSIZE,MAPDAT,O,301

MAPDAT=LEVU(3)
LALL SYMBOL (-0.lS*SIZE,-Z.75*SIZE,WSIZE,MAPDAT,J,S)
MAPDAT(Z)=LEVU(MH) $ MAPDAT=9HHEIGHT ;
PRINT S05,LEVU(3),MAPDAT(l),MAPDAT(Z)

505 FORMAT (lHO,10X,4Al0)
CALL SYMBOL (-0.40*SIZE,-Z.90*SIZE,WSIZE,MAPCAT,O,18)
IF (KEY.GE.3) GO TO 510
MAPDAT=9HGRAVITY ; $ MAPDAT(Z)=MILI(l+NOGS)
MAPDAT(3)=MILI(3+NOGS) $ PRINT 505,LANK,MAPD/.T
CALL SYMBOL (-0.40*SIZE,-3.05tSIZE,WSIZE,MAPDAT,O,Z5)
IF (NOGS.NE.O) CALL SYMBOL (999.0,-3.0Z*SIZE,O.6*WSIZE,lHZ,O,l)
IF(MFA.N~.O)CALL SYMBOL(XR-l.~tSIZE,-1.Z*SIZE,WSIZE,MAFREE,O,Z4)

C DRAW LEGEND. - - - - - C
510 CALL PLOT (-0.4 tSIZE,-1.8*SIZE,3)

CALL PLOT (1.6*SIZE,-1.8*SIZE,Z)
CALL PLOT (1.6*SIZE,-Z.5*SIZE,Z)
CALL PLOT (-.4*SIZE,-Z.S*SIZE,Z)
CALL PLOT (-.4*SIZE,-1.8*SIZE,Z)
CALL SYMBOL (0.ZtSIZE,-1.96tSIZE,WSIZE,LEGA,O,6)
CALL PLOT (0.Z*SIZE,-1.98*SIZE,3)
CALL PLOT (0.6*SIZE,-1.98*SIZE,Z)
CALL SYMBOL (-0.Z5*SIZE,-Z.18*SIZE,WSIZE,LEGA(Z),O,Z4)
IF(KEY.GE.3)GO TO 51Z $ LEGA(S)=LEGA(12-NOGS)
CALL SYMBOL (-0.25*SIZE,-2.31*SIZE,WSIZE,LEGA(S),O,24)

512 CALL SYMBOL (-0.25*SIZE,-2.44tSIZE,WSIZE,LEGA(3),O,24)
PRINT 135 $ NOST=NOTES
PRINT SlS,NOTES,NUBSA(l),NODAS

515 FORMAT(lHO,9X,tNUMBER OF USABLE STATIONS PLOTTED ON MAP IS *161
1 10X,*NUMBER OF USABLE STATIONS IN MAP AND BORDER *161
2 10X,*NUMBER GF STATIONS ON MAP WITH MISSING DATA *(6)

PRINT 520,NB $ IF(NUBSA.GT.O)AVERAG=SUM/NUBSA
520 FORMAT (lHO,9X,I3,* STATION PLOT BLOCKS WRITTEN *)

CALL FINIT $ REWIND LD $ RANGE=SCAX-SCAY
WRITE (LT,522) $ CALL TAGBLOK $ OLAT=TLT $ OLON=WLN

522 FORMAT (* MAP ANNOTATIO~ *,14X)
CALL PLOT (0.0,0.0,-3)
IF(NDB.NE.O) GO TO S30 $ PRINT 525 $ GO TO 590

5Z5 FORMAT(lH-,20X,' NO DATA FOUND FOR THIS MAP*)
530 RETURN

INPUT ERRORSC
540 PRINT 54S,LX $ STOP
545 FORMAT (4HO**t,t EOF READ FOR TAPE NAME ON UNIT - *13)
550 INMAIN=KON $ IF(NOSEG.NE.O)GO TO 5S5

K=1RS $ MYSTN=MYBAN=MYHGT=l $ GO TO 90
555 IF(KEY.NE.O)GO TO 560 $ NAME=6HNEWMAP $ GO TO 590
560 NOAR=3 $ IF(KEY.NE.O)GO TO 390

JOI,

C

461 FORMAT (5X,ZA10,5X:
46Z CALL SYMBOL (0.5tXR-Z.8tSIZE,-.7StSIZE,ZtWSIZE,MAPTITL(1),O,40)
463 CALL SYMBOL (0.5tXR-Z.ltSIZE,-1.0tSIZE,ZtWSIZE,MAPTITL(5),O,30)
464 IF(MG.GE.Z)GO TO 46S

CALL SYMBOL (XR-1.4 tSIZE,-SIZE,WSIZE,MAGRAV,O,Z4)
465 GO TO (470,480,490,485) KEY
470 IF(ISM.EO.0.OR.RHO.NE.Z.67)GO TO 473 $ MAPDAT=10HGRAVITY SE

MAPDAT(Z)=4HRIES $ CALL SYMBOL(SIZE,YT+0.StSIZE,WSIZE,MAPDAT,O,14)
473 ENCODE (Z4,47S,MAPDAT)RHO $ GO TO SOO
475 FORMAT (tDENSITY =t,F5.Z,t GMS/CC. t)
480 MAPOAT=10HFREE AIR $ MAPDAT(Z)=10H ANOMALY $ MAPDAT(3)=LANk

GO TO SOO
485 MAPDAT(l)=MAPDAT(Z)=MAPDAT(3)=LANK $ GO TO SOO
490 MAPDAT=10HGROUND HE $ MAPDAT(Z)=10HIGHTS IN $ MAPDAT(3)=LEVU(MH)

PRINT S05, LANK, MAPDAT
500 CALL SYMBOL (XR-l.4*SIZE,-1.1tSIZE,WSIZE,MAPDAT,O,301

MAPDAT=LEVU(3)
LALL SYMBOL (-0.lS*SIZE,-Z.75*SIZE,WSIZE,MAPDAT,J,S)
MAPDAT(Z)=LEVU(MH) $ MAPDAT=9HHEIGHT ;
PRINT S05,LEVU(3),MAPDAT(l),MAPDAT(Z)

505 FORMAT (lHO,10X,4Al0)
CALL SYMBOL (-0.40*SIZE,-Z.90*SIZE,WSIZE,MAPCAT,O,18)
IF (KEY.GE.3) GO TO 510
MAPDAT=9HGRAVITY ; $ MAPDAT(Z)=MILI(l+NOGS)
MAPDAT(3)=MILI(3+NOGS) $ PRINT 505,LANK,MAPD/.T
CALL SYMBOL (-0.40*SIZE,-3.05tSIZE,WSIZE,MAPDAT,O,Z5)
IF (NOGS.NE.O) CALL SYMBOL (999.0,-3.0Z*SIZE,O.6*WSIZE,lHZ,O,l)
IF(MFA.N~.O)CALL SYMBOL(XR-l.~tSIZE,-1.Z*SIZE,WSIZE,MAFREE,O,Z4)

C DRAW LEGEND. - - - - - C
510 CALL PLOT (-0.4 tSIZE,-1.8*SIZE,3)

CALL PLOT (1.6*SIZE,-1.8*SIZE,Z)
CALL PLOT (1.6*SIZE,-Z.5*SIZE,Z)
CALL PLOT (-.4*SIZE,-Z.S*SIZE,Z)
CALL PLOT (-.4*SIZE,-1.8*SIZE,Z)
CALL SYMBOL (0.ZtSIZE,-1.96tSIZE,WSIZE,LEGA,O,6)
CALL PLOT (0.Z*SIZE,-1.98*SIZE,3)
CALL PLOT (0.6*SIZE,-1.98*SIZE,Z)
CALL SYMBOL (-0.Z5*SIZE,-Z.18*SIZE,WSIZE,LEGA(Z),O,Z4)
IF(KEY.GE.3)GO TO 51Z $ LEGA(S)=LEGA(12-NOGS)
CALL SYMBOL (-0.25*SIZE,-2.31*SIZE,WSIZE,LEGA(S),O,24)

512 CALL SYMBOL (-0.25*SIZE,-2.44tSIZE,WSIZE,LEGA(3),O,24)
PRINT 135 $ NOST=NOTES
PRINT SlS,NOTES,NUBSA(l),NODAS

515 FORMAT(lHO,9X,tNUMBER OF USABLE STATIONS PLOTTED ON MAP IS *161
1 10X,*NUMBER OF USABLE STATIONS IN MAP AND BORDER *161
2 10X,*NUMBER GF STATIONS ON MAP WITH MISSING DATA *(6)

PRINT 520,NB $ IF(NUBSA.GT.O)AVERAG=SUM/NUBSA
520 FORMAT (lHO,9X,I3,* STATION PLOT BLOCKS WRITTEN *)

CALL FINIT $ REWIND LD $ RANGE=SCAX-SCAY
WRITE (LT,522) $ CALL TAGBLOK $ OLAT=TLT $ OLON=WLN

522 FORMAT (* MAP ANNOTATIO~ *,14X)
CALL PLOT (0.0,0.0,-3)
IF(NDB.NE.O) GO TO S30 $ PRINT 525 $ GO TO 590

5Z5 FORMAT(lH-,20X,' NO DATA FOUND FOR THIS MAP*)
530 RETURN

INPUT ERRORSC
540 PRINT 54S,LX $ STOP
545 FORMAT (4HO**t,t EOF READ FOR TAPE NAME ON UNIT - *13)
550 INMAIN=KON $ IF(NOSEG.NE.O)GO TO 5S5

K=1RS $ MYSTN=MYBAN=MYHGT=l $ GO TO 90
555 IF(KEY.NE.O)GO TO 560 $ NAME=6HNEWMAP $ GO TO 590
560 NOAR=3 $ IF(KEY.NE.O)GO TO 390

JOI,

C



PRINT 570 $ GO TO ~oO

570 FORMAT (4HOtt',' CONTROL CARD MISSING IN BAHMAP t)
580 PRINT 585.(NAMEMT(I),I=l,10).NAMECR
585 FORMAT (4HO't',' WRONG TAPE - '10A8/10X., SHOULD BE 10A8)
590 CALL ORICHEK (6) $ RETURN

C - - - - - RESTART CARD WAS READ - - - - -
597 NAME=NAMEC(Z) $ PRINT 598,NAME
598 FORMAT (lHO,ZO(lH'),'RESTART ',A8)

END
SUBROUTI NE AREF IND

C ' SEARCHES UNIT IN FOR AREA GIVEN BY NAMECR. T ' , , C
COMMON/ARECOS/KARJP,IBFJP,JARNO,KARNO,NOAR,IFOUND,JARK
COMMON/AREFIN/IN,IOUT,NAMECR(10),LPS,LSS,LDM.LAM,LOS,LD
COMMON/DATUM/IDATUM,JDATUM,KDATUM,GDATUM,IDATE,DEFAULT,LANK.SCRUB
COMMON/STOREA/AB(1537Z),N,NAMEMT(lZ),NAMEAR(lZ).DATA(1Z)
IFOUND=O
NAMEAR(ll)=JDATUM $ NAMEAR(lZ)=IDATE

10Z0 IF(IBFJP.NE.O)GO TO 1070
CALL RECORD (Z,IN)
JARNO=JARNO+l

1030 IF(N) 1070,1040,1140
1040 N=UNIT(IN) $ REWIND IN $ CALL RESET(Z)

CALL RECORD (1, IN) $ JDATUM=NAMEMT(ll) $ CALL DACHEK (JDATUM)
JARNO=IBFJP=O $ IF(NOAR.EO.Z)GO TO 1065
IF(JARNO.NE.KARNO.OR.JARK.EO.O)GO TO 10Z0

1050 PRINT 1060,NAMECR
1060 FORMAT(4HO"',t AREA NAMED - '10A8' - IS NOT ON THE TAPE.')
1065 KARNO=JARNO+l $ KARJP=IFOUNO=l $ JARK=O

RETURN
1070 IF(KARJP.EO.l)GO TO 1080

IF(JARNO.NE.KARNO)GO TO 1080
IBFJP = JARK $ IF(JARK.NE.O) GO TO 1050 $ JARK =1

1080 KARJP = IBFJP = 0 $ IF(NOAR.NE.O) GO TO 1110
DO 1090 J=1,9
IF(NAMECR(J).NE.NAMEAR(J»GO TO 1130

1090 CONTINUE $ IFOUND=Z
1100 PRINT 1105,NAMEAR $ KARNO=JARNO+l $ JARK=O
1105 FORMAT(lHO,llAB,Al0/lHO)

RETURN
1110 IF(NOAR.EO.Z)GO TO 11Z0

IF(NAMEAR(l).NE.NAMECR(Z»GO TO 1130
11 ZO IFOUND= 3

GO TO 1100
1130 CALL RESET(Z)

IF(UNIT(IN»1135.10Z0.1135
1135 CALL SKIPFCZ,IN)

GO TO 10Z0
1140 PRINT 1150,NAMEAR $ GO TO 10Z0
1150 FORMAT (, ERROR OCCURRED IN ARE: \ME (AREAFIND). NAME USE~ - '/

1 ZOX,1ZA8)
END
SUBROUTINE PARIX(K)
COMMON/ARECOS/KARJP,IBFJP.JARNO,KARNO,NOAR, IFOUND.JARK
COMMON/AREFIN/IN,IOUT,NAMECR(10),LPS,LSS.LDM,LAM,LOS,LD
COMMON/STOREA/AB(1537Z),N,NAMEMT(lZ),NAMEAR(10).DATA(14)
DATA (NEW=l)
PRINT14Z0,K $ N=4

14Z0 FORMAT(4HO',',' PARITY ERROR ON INPUT UNIT - '.IZ)
1430 RETURN

ENTRY BCOSKIP
1450 READ (K,1500) NAMEAR $ IF(EOF(K»1460,1450
1460 RETuRN
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PRINT 570 $ GO TO ~oO

570 FORMAT (4HOtt',' CONTROL CARD MISSING IN BAHMAP t)
580 PRINT 585.(NAMEMT(I),I=l,10).NAMECR
585 FORMAT (4HO't',' WRONG TAPE - '10A8/10X., SHOULD BE 10A8)
590 CALL ORICHEK (6) $ RETURN

C - - - - - RESTART CARD WAS READ - - - - -
597 NAME=NAMEC(Z) $ PRINT 598,NAME
598 FORMAT (lHO,ZO(lH'),'RESTART ',A8)

END
SUBROUTI NE AREF IND

C ' SEARCHES UNIT IN FOR AREA GIVEN BY NAMECR. T ' , , C
COMMON/ARECOS/KARJP,IBFJP,JARNO,KARNO,NOAR,IFOUND,JARK
COMMON/AREFIN/IN,IOUT,NAMECR(10),LPS,LSS,LDM.LAM,LOS,LD
COMMON/DATUM/IDATUM,JDATUM,KDATUM,GDATUM,IDATE,DEFAULT,LANK.SCRUB
COMMON/STOREA/AB(1537Z),N,NAMEMT(lZ),NAMEAR(lZ).DATA(1Z)
IFOUND=O
NAMEAR(ll)=JDATUM $ NAMEAR(lZ)=IDATE

10Z0 IF(IBFJP.NE.O)GO TO 1070
CALL RECORD (Z,IN)
JARNO=JARNO+l

1030 IF(N) 1070,1040,1140
1040 N=UNIT(IN) $ REWIND IN $ CALL RESET(Z)

CALL RECORD (1, IN) $ JDATUM=NAMEMT(ll) $ CALL DACHEK (JDATUM)
JARNO=IBFJP=O $ IF(NOAR.EO.Z)GO TO 1065
IF(JARNO.NE.KARNO.OR.JARK.EO.O)GO TO 10Z0

1050 PRINT 1060,NAMECR
1060 FORMAT(4HO"',t AREA NAMED - '10A8' - IS NOT ON THE TAPE.')
1065 KARNO=JARNO+l $ KARJP=IFOUNO=l $ JARK=O

RETURN
1070 IF(KARJP.EO.l)GO TO 1080

IF(JARNO.NE.KARNO)GO TO 1080
IBFJP = JARK $ IF(JARK.NE.O) GO TO 1050 $ JARK =1

1080 KARJP = IBFJP = 0 $ IF(NOAR.NE.O) GO TO 1110
DO 1090 J=1,9
IF(NAMECR(J).NE.NAMEAR(J»GO TO 1130

1090 CONTINUE $ IFOUND=Z
1100 PRINT 1105,NAMEAR $ KARNO=JARNO+l $ JARK=O
1105 FORMAT(lHO,llAB,Al0/lHO)

RETURN
1110 IF(NOAR.EO.Z)GO TO 11Z0

IF(NAMEAR(l).NE.NAMECR(Z»GO TO 1130
11 ZO IFOUND= 3

GO TO 1100
1130 CALL RESET(Z)

IF(UNIT(IN»1135.10Z0.1135
1135 CALL SKIPFCZ,IN)

GO TO 10Z0
1140 PRINT 1150,NAMEAR $ GO TO 10Z0
1150 FORMAT (, ERROR OCCURRED IN ARE: \ME (AREAFIND). NAME USE~ - 'I

1 ZOX,1ZA8)
END
SUBROUTINE PARIX(K)
COMMON/ARECOS/KARJP,IBFJP.JARNO,KARNO,NOAR, IFOUND.JARK
COMMON/AREFIN/IN,IOUT,NAMECR(10),LPS,LSS.LDM,LAM,LOS,LD
COMMON/STOREA/AB(1537Z),N,NAMEMT(lZ),NAMEAR(10).DATA(14)
DATA (NEW=l)
PRINT14Z0,K $ N=4

14Z0 FORMAT(4HO',',' PARITY ERROR ON INPUT UNIT - '.IZ)
1430 RETURN

ENTRY BCOSKIP
1450 READ (K,1500) NAMEAR $ IF(EOF(K»1460,1450
1460 RETuRN
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ENTRY BCDFIND
IFOUND=O $ IF(NEW.EO.0.OR.K.EQ.60)GO TO 1530
REWIND K $ READ (K,1500) NAI-IEAR $ IF(EDF(K»1510,1530

1500 FORMAT (10A8)
1510 PRINT 15Z0,K $ RETURN
15Z0 FORMAT (*0 NO DATA ON UNIT *, IZ)
1530 READ (K,1500) NAMEAR $ IF(EOF(K)lI540,1560
1540 IF(NOAR.EO.O)PRINT 1550,NAMECR
1550 FORMAT (4HO***,* SEGMENT NAMED - ',10A8,* - IS NOT ON THE FILE.)

IF(NOAR.EO.l)PRINT 1550,NAMECR(Z),(NAMECR(10),I=I,9)
IFOUND=NEW=l $ RETURN

1560 IF(NOAR.EO.Z)GO TO 1580 $ IF(NOAR.EQ. l)GO TO 1590
DO 1570 1=1,9
IF(NAMECR(!).NE.NAMEAR(I»GO TO 1600

1570 CONTINUE
1580 IFOUND=3 $ RETURN
1590 IF(NAMECR(Z).EO.NAMEAR(l»GO TO 1580
1600 READ (K,1500) NAMEAR $ IF(EOF(K»1530,1600

END
SUBROUTINE FLOTE (5,1)
COMMON/CONSTAN/S!XTY,P3048,TEN,PI,NTL,NXN
COMMON/DATUM/IDATUM,JDATUM,KDATUM,GDATUM,IDAT~,DEFAULT,LANK,SCRUB
DIMENSION !(Z),MN(Z)
MN(l)=I(l) $ MN(Z) = ,(Z)
5=0
!FN = SHIFT(IDATUM,6).AND.77B
K=7 $ iF ( IFN .EQ. 45B) K=

DO 4050 J = 1,4
IJ=(IBYTE(MN,O,J,3)-Z7).AND.77B $ IF(IJ.EQ.ZZB)IJ=O
IF(IJ.GT.9)GO TO 4070

4050 S=S*10+IJ
DO 4060 J=K, ~ 0
IJ=(IBYTE(M~:2),O,J,3)-Z7).AND.77B
IF(IJ.EO Z2B)IJ=0 $ IF(IJ.GT.o'GO TO 4070 $ V=IJ

4060 S=S+V/~u**(J-K+l)
RETURN

4070 IF (K .NE. 5) GO TO 4080
MN(Z) = SHIFT (MN(Z),lZ) + 5555B

4080 PRINT 4085,MN $ 5=-1 $ RETURN
4085 FORMAT(4HO***,* ILLEGAL STATION NUMBER IN BCD INPUT DATA - >A4,R6)

ENTRY EIGHTEN
MN=S $ V=S-MN $ S=MN+V/l00
RETURN
END
SUBROUTINE DASHIFT (NM)

C • > * PERFORMS DATUM SHIFT TO DATA IN COMMON BLOCK STOREA TO DATUM IDATUM. > C
COMMON/CONSTAN/SIXTY,P3048,TEN,Pl,NTL,NXN
COMMON/DATUM/IDATUM,JDATUM,KDATUM,GDATUM, IDATE,DEFAULT,LANK,SCRUB
COMMON/MATCH/MORD,NOGS,MATS(11),METS(5),MATA(Z),MAT(Z),NCN,NOCS
COMMON/STOREA/AB(15397),MSTN(Z),EACH(6),KNEE(4)
DIMENSION STN(Z),KIN(4),CON(3),CST(4)
~IMENSION KAR(4,6)
EQUIVALENCE (CON,SIXTY)
EOUIVALENCE (STN,MSTN),(ITM,IDATUM),(NTM,NE),(KEM,MSTN(Z»
DATA (MATS=4H(X,F,Z(1~ ),8H,X),F9.Z,lH ,8H,ZX,F9.Z,lH ,8H,Z(ZX,A8,

1 8H),ZX,3A8,7H,ZX,Rl,,6HX,Al0»,(MAT=6H(F7.Z,. Y(F7.1,)
DATA (METS=8H9.4,ZX,Z,8Hll.6 ,Z,8H(14,F6.Z,8H(lX,F9.4,8H,ZX,F8.Z)
DATA (KIN=Z,3,5,6),(CON=60.,.3048,10.)
DATA (KAR=lHO,lH=,lH+,lHO,lHD,4(lHM),3(lHF),lH ,3(lHA),lHM,

I 3(lHU),1HO,lHP,Z(lHI»
DATA(NEM=6HOMM MO)
DATA (C5T=1.0005118,979685.74,O.9994885,979671.86)
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ENTRY BCDFIND
IFOUND=O $ IF(NEW.EO.0.OR.K.EQ.60)GO TO 1530
REWIND K $ READ (K,1500) NAI-IEAR $ IF(EDF(K»1510,1530

1500 FORMAT (10A8)
1510 PRINT 15Z0,K $ RETURN
15Z0 FORMAT (*0 NO DATA ON UNIT *, IZ)
1530 READ (K,1500) NAMEAR $ IF(EOF(K)lI540,1560
1540 IF(NOAR.EO.O)PRINT 1550,NAMECR
1550 FORMAT (4HO***,* SEGMENT NAMED - ',10A8,* - IS NOT ON THE FILE.)

IF(NOAR.EO.l)PRINT 1550,NAMECR(Z),(NAMECR(10),I=I,9)
IFOUND=NEW=l $ RETURN

1560 IF(NOAR.EO.Z)GO TO 1580 $ IF(NOAR.EQ. l)GO TO 1590
DO 1570 1=1,9
IF(NAMECR(!).NE.NAMEAR(I»GO TO 1600

1570 CONTINUE
1580 IFOUND=3 $ RETURN
1590 IF(NAMECR(Z).EO.NAMEAR(l»GO TO 1580
1600 READ (K,1500) NAMEAR $ IF(EOF(K»1530,1600

END
SUBROUTINE FLOTE (5,1)
COMMON/CONSTAN/S!XTY,P3048,TEN,PI,NTL,NXN
COMMON/DATUM/IDATUM,JDATUM,KDATUM,GDATUM,IDAT~,DEFAULT,LANK,SCRUB
DIMENSION !(Z),MN(Z)
MN(l)=I(l) $ MN(Z) = ,(Z)
5=0
!FN = SHIFT(IDATUM,6).AND.77B
K=7 $ iF ( IFN .EQ. 45B) K=

DO 4050 J = 1,4
IJ=(IBYTE(MN,O,J,3)-Z7).AND.77B $ IF(IJ.EQ.ZZB)IJ=O
IF(IJ.GT.9)GO TO 4070

4050 S=S*10+IJ
DO 4060 J=K, ~ 0
IJ=(IBYTE(M~:2),O,J,3)-Z7).AND.77B
IF(IJ.EO Z2B)IJ=0 $ IF(IJ.GT.o'GO TO 4070 $ V=IJ

4060 S=S+V/~u**(J-K+l)
RETURN

4070 IF (K .NE. 5) GO TO 4080
MN(Z) = SHIFT (MN(Z),lZ) + 5555B

4080 PRINT 4085,MN $ 5=-1 $ RETURN
4085 FORMAT(4HO***,* ILLEGAL STATION NUMBER IN BCD INPUT DATA - >A4,R6)

ENTRY EIGHTEN
MN=S $ V=S-MN $ S=MN+V/l00
RETURN
END
SUBROUTINE DASHIFT (NM)

C • > * PERFORMS DATUM SHIFT TO DATA IN COMMON BLOCK STOREA TO DATUM IDATUM. > C
COMMON/CONSTAN/SIXTY,P3048,TEN,Pl,NTL,NXN
COMMON/DATUM/IDATUM,JDATUM,KDATUM,GDATUM, IDATE,DEFAULT,LANK,SCRUB
COMMON/MATCH/MORD,NOGS,MATS(11),METS(5),MATA(Z),MAT(Z),NCN,NOCS
COMMON/STOREA/AB(15397),MSTN(Z),EACH(6),KNEE(4)
DIMENSION STN(Z),KIN(4),CON(3),CST(4)
~IMENSION KAR(4,6)
EQUIVALENCE (CON,SIXTY)
EOUIVALENCE (STN,MSTN),(ITM,IDATUM),(NTM,NE),(KEM,MSTN(Z»
DATA (MATS=4H(X,F,Z(1~ ),8H,X),F9.Z,lH ,8H,ZX,F9.Z,lH ,8H,Z(ZX,A8,

1 8H),ZX,3A8,7H,ZX,Rl,,6HX,Al0»,(MAT=6H(F7.Z,. Y(F7.1,)
DATA (METS=8H9.4,ZX,Z,8Hll.6 ,Z,8H(14,F6.Z,8H(lX,F9.4,8H,ZX,F8.Z)
DATA (KIN=Z,3,5,6),(CON=60.,.3048,10.)
DATA (KAR=lHO,lH=,lH+,lHO,lHD,4(lHM),3(lHF),lH ,3(lHA),lHM,

I 3(lHU),1HO,lHP,Z(lHI»
DATA(NEM=6HOMM MO)
DATA (C5T=1.0005118,979685.74,O.9994885,979671.86)
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DATA (MASK=77777700777700000000B)
C ..... ITM,NTM,KEM WERE PREVIOUS~Y TYPE BYTE (/6), DIMENSION 8 ..... C

J=NM.AND.MASK $ KJ=IDATUM.AND.HASK
IF(J.EO.KJ)GO TO 4135
NE=NM $ NTM = IBYTE(NTM,KEM,4,1) $ NTM = IBYTE(NTM,KEM,8,1)
IFN=SHIFT(MSTN,6).AND.77B $ IF(IFN.GT.26.AND.IFN.LT.37)N~=NEM

IF<lBYTE(NTM,O,1,3) .NE. 27> GO TO 4105
NTM = IBYTE(NTM,55B,4,4)
NTM = IBYTE(NTM,55B,8,4)
IF<lBYTE(ITM,O,1,3) .NE. Z7> GD TO 4100
IF(IBYTE(NTM,ITM,1,Z) .EO.O) GO TO 4110
ENCODE(8,4095,MSTN) STN(1)

4095 FORMAT (4PF8.0)
MSTN(Z) = SHIFT (MSTN(1),Z4)
GO TO 4110

4100 MSTN(Z) = SHIFT (MSTN(2),Z4) .AND. 7777B
CALL FLOTE(STN,MSTN) S GO TO 4110

4105 IF(IBYTE(ITM,NTM,1,Z) .GT. 0) CALL EIGHTEN(STN)
IF(IBYTE(ITM,NTM,1,2) .GE. 0) GO TO 4110
J=STN(1) $ STN(Z)=STN(1)-J $ STN(1)=1.0.J • STN(Z)/100.0

4110 DO 4130 J=1, 4
KJ=KIN(J)
I = IBYTE(ITM,NTM,KJ,Z)
IF(I.EO.O) GO TO 4130
IF(J.LT.3)GO TO 41Z0
IF(EACH(4).EO.DEFAULT)GO TO 4130
IF(J.EO.3)EACH(4)=EACH(4)'10.0··I
IF(J.NE.4)GO TO 4130
EACH(4)=(EACH(4)-CST(3-!)·GF)'CST(2-I)·CST(I·3)'GF
GO TO 4130

41Z0 IF(EACH(Z'J-1).NE.DEFAULT)EACH(Z'J-1)=EACH(2'J-1),CON(J)"l
IF(EACH(3'J-1).NE.DEFAULT)EACH(3·J-1)=EACH(3·J-1)·CON(J)"I

4130 CONTI NUE
IF( IBYiE ( ITM , 0, 1, 3) .EO. 27> RETURN
MSTN(Z) = IDATUM
KEM = IBYTE(KFM,NTM,4,1) $ KEM = IBYiE(KEM,NTM,8,1)
KNEE(4) = IDATE
ENTRY DATHERE

4135 KEM = IBYTE(KEM,O,7,4)
DO 4150 J=1,6
IF(EACH(J).GT.SCRUB .OR. EACH(J).LT.-9E5) EACH(J)=DEFAULT

4140 IF(EACH(J).EO.DEFAULT) GO TO 4150
IFN = IBYTE(KEM,O,7,3) • Z •• (6-J)
KEM = IBYTE(KEM,lFN,7,4)

4150 CONTINUE
RETURN
ENTRY MATCH

[ •••• DEFINES FORMAT FOR PRINTING STATION DATA WITH A GIVEN CATUM. • • C
C . . . . . . LI S1I NG FORMAT FOR FINAL TAPE PR INTOUT C

MATS(1)=4H(X,F $ MATS(8) = 8H,2(ZX,A8
4160 NE = NM $ MATS(Z) =METS(1)

IF(IBYTE(NTM,O,1,5) .EO. 1H·) MATS(Z) = METS(Z)
MORD = 1
IF(IBYTE(NTM,O,Z,5) .EO. 1HM) MORD = 0
MATS(3)=METS(3·MORD) $ NOCS = 4- Z·MORD
NOGS = 1
IF(IBYTE(NTM,O,5,5) .EO. 1HM) NOGS = 0
,~AT5 (5) =MATS (6) +NOGS·1 00008 $ MATS( 7> =MET'3( 5) ·NOGS·' OOOOB
GF=10"NOGS
RETURN

C . . ENTRY MATCHB
LI ST ING FORMAT FOR BOUGUER ANO;1ALI ES .
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DATA (MASK=77777700777700000000B)
C ..... ITM,NTM,KEM WERE PREVIOUS~Y TYPE BYTE (/6), DIMENSION 8 ..... C

J=NM.AND.MASK $ KJ=IDATUM.AND.HASK
IF(J.EO.KJ)GO TO 4135
NE=NM $ NTM = IBYTE(NTM,KEM,4,1) $ NTM = IBYTE(NTM,KEM,8,1)
IFN=SHIFT(MSTN,6).AND.77B $ IF(IFN.GT.26.AND.IFN.LT.37)N~=NEM

IF<lBYTE(NTM,O,1,3) .NE. 27> GO TO 4105
NTM = IBYTE(NTM,55B,4,4)
NTM = IBYTE(NTM,55B,8,4)
IF<lBYTE(ITM,O,1,3) .NE. Z7> GD TO 4100
IF(IBYTE(NTM,ITM,1,Z) .EO.O) GO TO 4110
ENCODE(8,4095,MSTN) STN(1)

4095 FORMAT (4PF8.0)
MSTN(Z) = SHIFT (MSTN(1),Z4)
GO TO 4110

4100 MSTN(Z) = SHIFT (MSTN(2),Z4) .AND. 7777B
CALL FLOTE(STN,MSTN) S GO TO 4110

4105 IF(IBYTE(ITM,NTM,1,Z) .GT. 0) CALL EIGHTEN(STN)
IF(IBYTE(ITM,NTM,1,2) .GE. 0) GO TO 4110
J=STN(1) $ STN(Z)=STN(1)-J $ STN(1)=1.0.J • STN(Z)/100.0

4110 DO 4130 J=1, 4
KJ=KIN(J)
I = IBYTE(ITM,NTM,KJ,Z)
IF(I.EO.O) GO TO 4130
IF(J.LT.3)GO TO 41Z0
IF(EACH(4).EO.DEFAULT)GO TO 4130
IF(J.EO.3)EACH(4)=EACH(4)'10.0··I
IF(J.NE.4)GO TO 4130
EACH(4)=(EACH(4)-CST(3-!)·GF)'CST(2-I)·CST(I·3)'GF
GO TO 4130

41Z0 IF(EACH(Z'J-1).NE.DEFAULT)EACH(Z'J-1)=EACH(2'J-1),CON(J)"l
IF(EACH(3'J-1).NE.DEFAULT)EACH(3·J-1)=EACH(3·J-1)·CON(J)"I

4130 CONTI NUE
IF( IBYiE ( ITM , 0, 1, 3) .EO. 27> RETURN
MSTN(Z) = IDATUM
KEM = IBYTE(KFM,NTM,4,1) $ KEM = IBYiE(KEM,NTM,8,1)
KNEE(4) = IDATE
ENTRY DATHERE

4135 KEM = IBYTE(KEM,O,7,4)
DO 4150 J=1,6
IF(EACH(J).GT.SCRUB .OR. EACH(J).LT.-9E5) EACH(J)=DEFAULT

4140 IF(EACH(J).EO.DEFAULT) GO TO 4150
IFN = IBYTE(KEM,O,7,3) • Z •• (6-J)
KEM = IBYTE(KEM,lFN,7,4)

4150 CONTINUE
RETURN
ENTRY MATCH

[ •••• DEFINES FORMAT FOR PRINTING STATION DATA WITH A GIVEN CATUM. • • C
C . . . . . . LI S1I NG FORMAT FOR FINAL TAPE PR INTOUT C

MATS(1)=4H(X,F $ MATS(8) = 8H,2(ZX,A8
4160 NE = NM $ MATS(Z) =METS(1)

IF(IBYTE(NTM,O,1,5) .EO. 1H·) MATS(Z) = METS(Z)
MORD = 1
IF(IBYTE(NTM,O,Z,5) .EO. 1HM) MORD = 0
MATS(3)=METS(3·MORD) $ NOCS = 4- Z·MORD
NOGS = 1
IF(IBYTE(NTM,O,5,5) .EO. 1HM) NOGS = 0
,~AT5 (5) =MATS (6) +NOGS·1 00008 $ MATS( 7> =MET'3( 5) ·NOGS·' OOOOB
GF=10"NOGS
RETURN

C . . ENTRY MATCHB
LI ST ING FORMAT FOR BOUGUER ANO;1ALI ES .
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MATS=4H(X.F $ MATS(8)c8H,7(XF9.Z $ GO TO 4160
C . . . . . ~ ISTI NG FORMAT FOR RAW PR INC IPAL FACTS . . . . . C

ENTRY MATCHD
MATS(1)=5H(A5,F $ MATS(8)=8H.l(ZX,A8 $ GO TO 4160
ENTRY DAC}jEK

C •• , CHECKS DATUM FOR LEGALITY.
NE=NM $ 1=1 $ IF(NE.EO.O.OR.NE.EO.1 A.,~K)GO TO 4176

DO 4170 J=1.6
DO 4165 KJ=l,4
IF(IBYTE(NTM.0.J,5).EO.KAR(KJ,J» GO TO 4170

4165 CONTINUE $ 1=0
4170 CONTINUE

IF(I.NE.O) RETURN $ PRINT 4175.NE,NEM
4175 FORMAT (4HO"'.' ILLEGAL DATUM WORD - 'A8·, DATUM USED IS - 'A8)
4176 NM=NEM

RETURN
END
SUBRO',TINE RECORD (M.LUN)

C ••• DOES THE INPUT/OUTPUT BETWEEN UNIT LUN AND ARRAY AB = A,B OR BUFF. C
C - ROUTI~E WRITTEN FOR STANDARD DATUM TAPES. THIS EO:TION 01/11/73. C

COMMON/AREFIN/IN.IOUT.NAMECR(10).LPS.LSS.LDM,LAM,LOS,LD
COMMON/ARSORT/IKA.IKO. IKP.NAST.NEST,LUSK.LREC, INK,ITK
COMMON/DREAD/ISTAT(2). IOAT(6),IND(5).MAL.LAR.MOD.NMS.NOVAR.NODATA
COMMON/STOREA/BUFF(2400),B(lZ.80).A(lZ.1000),RATA(lZ),N,

1 NAMEMT(lZ).NAMEAR(lZ).DATA(lZ)
DIMENSION AB(15409)
DIMENSION LI(6).IRL(6).LRL(6),NR(6).LNR(6)
DIMENSION LIA(6).LBUF(3),LDE(5),LEK(3),LER(5)
EOUIVALENCE (AB. BUFF)
DATA (LIA=2400.0.4400.2400,1200.4400). (LBUF = 480.600,480)
DATA (LDE=15397.15373. 15385. 15397. 15360).(NOES=0)
DATA (NR=6(0».(LI=6(0».(LEK=480.51Z,4eO),(LER=O,O,lZ,Z4,O)
DATA (NOMAX=50)

C ••• INPUT FRO~l LUN. M=O TO DATA. 1 NAMEMT, Z NAMEAR, 3 I)ATA, 4 RnA.••• C
LVL=O $ NB=IN

4500 MM=M $ 1=(M+5)/3 $ K=LDE(M+l) $ IP=l $ N=-l
IF(I.NE.2.0R.LUN.EO.NB)GO TO 4505
MM = IP = 0 $ I=1
'~(I AR.NF I) !P = 1 - LAR/3 $ GO TO 4510

4505 IF' J~.N~.MAL)GO TO 4510
KBUF=LBUF(Z) $ KREC=LEK(Z) $ LE=Z4 $ GO TO 4515

4510 KREC = LEK(I) $ LE=LER(MM+l) $ KBUF = LBUF(I)
4515 I=I+LVL $ LIX=LIA(!) $ LB=LI(!) $ IR=IRL(!) $ LR=LRL(!)

IF(LVL>4700.45Z0
45Z0 IF(LB)4550.4530,4580
4530 IR=l'LIX $ LR=IR+KREC-l
4540 AB(IR+l0)=AB(IR+ll)=0 $ J=UNIT(LUN)

BUFFER IN (LUN.IP)(AB(IR),AB(LR» $ IRL<I>=IR $ LRL<I)=LR
IF(LB)4870.4550.4580

4550 IF(UNIT(LUN» 4560.4600.4610
4560 LI(I) = LB = 1

LEL =«LENGTH(LUN)+3)/12) • 12 + 3
IF(N.EO.4) GO TO 4620
IF(LEL.GE.KREC)GO TO 4570 $ AB(IR+LEL)=-1.0 $ !F(LEL.~E.LE)LE=O

KREC=LEL
4570 NR(I)=IR+LE-13 $ LNR(I)=IR+KREC-13

IR=Z'LIX+KBUF-!R+2 $ LR=!R+KREC-l
GO TO 4540

4580 NR(I)=NB=NR(I)+lZ $ IF(AB(l+NB).EO.-Z.O)GO TO 4640
IF(M.EO.1.0R.M.EO.2.0R.LEL.LT.Z4)GO TO 4585
IF(AB(l+NB).LT. O.OlGO TO 4550

4585 DO 4590 J=l, lZ
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MATS=4H(X.F $ MATS(8)c8H,7(XF9.Z $ GO TO 4160
C . . . . . ~ ISTI NG FORMAT FOR RAW PR INC IPAL FACTS . . . . . C

ENTRY MATCHD
MATS(1)=5H(A5,F $ MATS(8)=8H.l(ZX,A8 $ GO TO 4160
ENTRY DAC}jEK

C •• , CHECKS DATUM FOR LEGALITY.
NE=NM $ 1=1 $ IF(NE.EO.O.OR.NE.EO.1 A.,~K)GO TO 4176

DO 4170 J=1.6
DO 4165 KJ=l,4
IF(IBYTE(NTM.0.J,5).EO.KAR(KJ,J» GO TO 4170

4165 CONTINUE $ 1=0
4170 CONTINUE

IF(I.NE.O) RETURN $ PRINT 4175.NE,NEM
4175 FORMAT (4HO"'.' ILLEGAL DATUM WORD - 'A8·, DATUM USED IS - 'A8)
4176 NM=NEM

RETURN
END
SUBRO',TINE RECORD (M.LUN)

C ••• DOES THE INPUT/OUTPUT BETWEEN UNIT LUN AND ARRAY AB = A,B OR BUFF. C
C - ROUTI~E WRITTEN FOR STANDARD DATUM TAPES. THIS EO:TION 01/11/73. C

COMMON/AREFIN/IN.IOUT.NAMECR(10).LPS.LSS.LDM,LAM,LOS,LD
COMMON/ARSORT/IKA.IKO. IKP.NAST.NEST,LUSK.LREC, INK,ITK
COMMON/DREAD/ISTAT(2). IOAT(6),IND(5).MAL.LAR.MOD.NMS.NOVAR.NODATA
COMMON/STOREA/BUFF(2400),B(lZ.80).A(lZ.1000),RATA(lZ),N,

1 NAMEMT(lZ).NAMEAR(lZ).DATA(lZ)
DIMENSION AB(15409)
DIMENSION LI(6).IRL(6).LRL(6),NR(6).LNR(6)
DIMENSION LIA(6).LBUF(3),LDE(5),LEK(3),LER(5)
EOUIVALENCE (AB. BUFF)
DATA (LIA=2400.0.4400.2400,1200.4400). (LBUF = 480.600,480)
DATA (LDE=15397.15373. 15385. 15397. 15360).(NOES=0)
DATA (NR=6(0».(LI=6(0».(LEK=480.51Z,4eO),(LER=O,O,lZ,Z4,O)
DATA (NOMAX=50)

C ••• INPUT FRO~l LUN. M=O TO DATA. 1 NAMEMT, Z NAMEAR, 3 I)ATA, 4 RnA.••• C
LVL=O $ NB=IN

4500 MM=M $ 1=(M+5)/3 $ K=LDE(M+l) $ IP=l $ N=-l
IF(I.NE.2.0R.LUN.EO.NB)GO TO 4505
MM = IP = 0 $ I=1
'~(I AR.NF I) !P = 1 - LAR/3 $ GO TO 4510

4505 IF' J~.N~.MAL)GO TO 4510
KBUF=LBUF(Z) $ KREC=LEK(Z) $ LE=Z4 $ GO TO 4515

4510 KREC = LEK(I) $ LE=LER(MM+l) $ KBUF = LBUF(I)
4515 I=I+LVL $ LIX=LIA(!) $ LB=LI(!) $ IR=IRL(!) $ LR=LRL(!)

IF(LVL>4700.45Z0
45Z0 IF(LB)4550.4530,4580
4530 IR=l'LIX $ LR=IR+KREC-l
4540 AB(IR+l0)=AB(IR+ll)=0 $ J=UNIT(LUN)

BUFFER IN (LUN.IP)(AB(IR),AB(LR» $ IRL<I>=IR $ LRL<I)=LR
IF(LB)4870.4550.4580

4550 IF(UNIT(LUN» 4560.4600.4610
4560 LI(I) = LB = 1

LEL =«LENGTH(LUN)+3)/12) • 12 + 3
IF(N.EO.4) GO TO 4620
IF(LEL.GE.KREC)GO TO 4570 $ AB(IR+LEL)=-1.0 $ !F(LEL.~E.LE)LE=O

KREC=LEL
4570 NR(I)=IR+LE-13 $ LNR(I)=IR+KREC-13

IR=Z'LIX+KBUF-!R+2 $ LR=!R+KREC-l
GO TO 4540

4580 NR(I)=NB=NR(I)+lZ $ IF(AB(l+NB).EO.-Z.O)GO TO 4640
IF(M.EO.1.0R.M.EO.2.0R.LEL.LT.Z4)GO TO 4585
IF(AB(l+NB).LT. O.OlGO TO 4550

4585 DO 4590 J=l, lZ
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4590 AB(J-K)=AB(J-NB)
IF(NB-8.LT.LNR(I»RETURN
LI(I) = -1
RETURN

4600 L!(I)=N=O $ BUFF(11)=BUFF(lZ)=BUFF(Z3)=BUFF(Z4)=0
RETURN

4610 CALL PARIX (LUN) $ GO TO 4560
46Z0 NB=IR-LEL-1Z $ J=(NB-LIX)/lZ-1 $ ~RINT 4630,J.AB(NB)
4630 FORMAT(20X.'ERROR OCCURREO AFTER '13.TH STATION, NUMBERED .Fl1.6)

AB(IR-LEL)=-Z.O $ GO TO 4570
4640 .=1 $ L!(I)=O $ RETURN

ENTRY OUTPUT
C ••• OUTPUT TO LUN. MHAS SAME VALUES AND M~ANING AS FOR INPUT PHASE .••• C

LVL=3 $ NB=IOUT $ Gr TO ;500
4700 IF(LB)47Z0.4710
4710 IRL(!)=IR=l-LIX $ LRL(I)=IR-KREC-l $ NR(I)=IR-LE-13

LNR(I)=IR-KREC-13
4720 NR(!)=NB=NR(I)-12 ~ c;tl)=LB=l

IF (AB(1-K).GT.0.0.AND.AB(1-K).LT.l0000.0) GO TO 47Z5
IFCM.NE. 1.AND.M.NE.2)GO TO 5050

47Z~ DO 4730 J=l.lZ
4730 .B(J-NB)=AB(J-k)

IF(~~·8.LT.LNR(I»RETURN

!FCLE .NE. 0) GO TO 4770
4740 J = UNITCLUN)
4750 BuFFER OUT (LUN.IP) (ABCIR),AB(LR»

IF(LB)4760.4820
4760 IRlC!) = !R = Z'LIX-kBUF-IR-Z $ LRL(I)=IR-kREC-l

NRCI)=IR-LE-13 $ LNR(I)=!R-kREC-13 $ LI(I)=-l $ RETURN
4770 AB(NR(I)-13)=-1.0 ~ AB(NR(I)-14)=(KREC-LE)/1Z $ GO TO 4740

ENTRY LUNSET
C ••• FINISHES OUTPUT. ENDFILES, REWINDS, IN{{iALS AND/OR BEGINS INPUT

IFCM.EO.5)GO TO 4880 $ IP=l
!=(M-5)/3 $ LB=LI(I-3) $ LE=LER(I-!/2'Z) $ kREC=LEkCI)
kBUF = LBUF(!)
IF(M-l)4800,4840

4800 IFCLB)48Z0.4820.4810
4810 J=I-3 $ LB=LI(J)=O $ IR=IRL(J) $ LR=LRL(J)

AB(NR(J)-13) = -1.0
IF(LE.NE.O) AB(LRLCJ)-6) = (KREC-LE-LRLCJ)'NR(J» / lZ
IF(NR(J).GE.(IR-LE-l»GO TO 4740

4820 J = UNIT(LUN)
4830 ENDFILE LUN
4840 IF(M.EO.Z)GO TO 4870

J = UNIT(LUN) $ REWIND LUN $ IF(I-Z)4860.4850
~850 LB=LI(I)=-l $ LIX=LIA(!) $ GO TO 4530
4860 LI(I)=O $ BUFF(11)=BUFF(lZ)=BUFF(23)=BUFF(Z4)=0
48 7 0 LI(I+3)=0 $ RETURN
4880 REWIND LUN $ LI(5)=0 $ RETURN

ENTRY OLOMAT
IF(M.NE.O) GO TO 5000 $ LEK(2)=lZ $ LER(3)=LER(4)=0 $ RETURN

5000 M=LEk(2) $ RETURN
ENTRY SklPF
IR=IRL(M) $ LR=LRLCM)

5010 IF(UNIT(LUN»5020.5030.5020
5020 BUFFER IN CLUN,l)(AB(IR).AB(LR» $ GO TO 5010

ENTRY RESET
5030 LI(M)=O $ RETURN

L . . . . . . ILLEGAL STATION NUMBER ON OUTPUT ... C
5050 PRINT 5060,ABC1-k) $ NOES=NOES-1
5060 FORMAT(4HO·.·.· ILLEGAL STATION !N OUTPUT DATA - 'G17.8· SKIPPED')

IF(NOES.LT.NOMAX)GO TO 5100

004

l4590 AB(J-K)=AB(J-NB)
IF(NB-8.LT.LNR(I»RETURN
LI(I) = -1
RETURN

4600 L!(I)=N=O $ BUFF(11)=BUFF(lZ)=BUFF(Z3)=BUFF(Z4)=0
RETURN

4610 CALL PARIX (LUN) $ GO TO 4560
46Z0 NB=IR-LEL-1Z $ J=(NB-LIX)/lZ-1 $ ~RINT 4630,J.AB(NB)
4630 FORMAT(20X.'ERROR OCCURREO AFTER '13.TH STATION, NUMBERED .Fl1.6)

AB(IR-LEL)=-Z.O $ GO TO 4570
4640 .=1 $ L!(I)=O $ RETURN

ENTRY OUTPUT
C ••• OUTPUT TO LUN. MHAS SAME VALUES AND M~ANING AS FOR INPUT PHASE .••• C

LVL=3 $ NB=IOUT $ Gr TO ;500
4700 IF(LB)47Z0.4710
4710 IRL(!)=IR=l-LIX $ LRL(I)=IR-KREC-l $ NR(I)=IR-LE-13

LNR(I)=IR-KREC-13
4720 NR(!)=NB=NR(I)-12 ~ c;tl)=LB=l

IF (AB(1-K).GT.0.0.AND.AB(1-K).LT.l0000.0) GO TO 47Z5
IFCM.NE. 1.AND.M.NE.2)GO TO 5050

47Z~ DO 4730 J=l.lZ
4730 .B(J-NB)=AB(J-k)

IF(~~·8.LT.LNR(I»RETURN

!FCLE .NE. 0) GO TO 4770
4740 J = UNITCLUN)
4750 BuFFER OUT (LUN.IP) (ABCIR),AB(LR»

IF(LB)4760.4820
4760 IRlC!) = !R = Z'LIX-kBUF-IR-Z $ LRL(I)=IR-kREC-l

NRCI)=IR-LE-13 $ LNR(I)=!R-kREC-13 $ LI(I)=-l $ RETURN
4770 AB(NR(I)-13)=-1.0 ~ AB(NR(I)-14)=(KREC-LE)/1Z $ GO TO 4740

ENTRY LUNSET
C ••• FINISHES OUTPUT. ENDFILES, REWINDS, IN{{iALS AND/OR BEGINS INPUT

IFCM.EO.5)GO TO 4880 $ IP=l
!=(M-5)/3 $ LB=LI(I-3) $ LE=LER(I-!/2'Z) $ kREC=LEkCI)
kBUF = LBUF(!)
IF(M-l)4800,4840

4800 IFCLB)48Z0.4820.4810
4810 J=I-3 $ LB=LI(J)=O $ IR=IRL(J) $ LR=LRL(J)

AB(NR(J)-13) = -1.0
IF(LE.NE.O) AB(LRLCJ)-6) = (KREC-LE-LRLCJ)'NR(J» / lZ
IF(NR(J).GE.(IR-LE-l»GO TO 4740

4820 J = UNIT(LUN)
4830 ENDFILE LUN
4840 IF(M.EO.Z)GO TO 4870

J = UNIT(LUN) $ REWIND LUN $ IF(I-Z)4860.4850
~850 LB=LI(I)=-l $ LIX=LIA(!) $ GO TO 4530
4860 LI(I)=O $ BUFF(11)=BUFF(lZ)=BUFF(23)=BUFF(Z4)=0
48 7 0 LI(I+3)=0 $ RETURN
4880 REWIND LUN $ LI(5)=0 $ RETURN

ENTRY OLOMAT
IF(M.NE.O) GO TO 5000 $ LEK(2)=lZ $ LER(3)=LER(4)=0 $ RETURN

5000 M=LEk(2) $ RETURN
ENTRY SklPF
IR=IRL(M) $ LR=LRLCM)

5010 IF(UNIT(LUN»5020.5030.5020
5020 BUFFER IN CLUN,l)(AB(IR).AB(LR» $ GO TO 5010

ENTRY RESET
5030 LI(M)=O $ RETURN

L . . . . . . ILLEGAL STATION NUMBER ON OUTPUT ... C
5050 PRINT 5060,ABC1-k) $ NOES=NOES-1
5060 FORMAT(4HO·.·.· ILLEGAL STATION !N OUTPUT DATA - 'G17.8· SKIPPED')

IF(NOES.LT.NOMAX)GO TO 5100

004

l



PRINT 5070.NOES $ STOP
5070 FORMAH1HO/9HO.. • ..... 15.· OUTPUT ERRORS DETECTED. PROBABLY DUE'.

1 .TO UNDEFINED INPUT DATA TYPE ·/lHl.·EXECUTION TERMINATED.')
ENTRY ILLSET
NOMAX=M $ IF(NOMAX.EO.0)NOMAX=50
RETU~N

C

ENTRY BACKREC
51no NR(I)=NR(I)-12 $ RETURN

fND
INTEGER FUNCTION IBYTE (TARGET,SOURCE,LOC,FN)

IF(FN.LT.l .OR. FN.GT.5} GO TO 500
C
C" MASKS TO ISOLATE LOW-ORDER 6-BIT BYTE

M= MASK(54}
NM = COMPL(M)

C ••

Cet. t .. t

et •• t •

C
C
C
C
C
C
C
C
C

BACKSPACE BUFFER POINTER

INTEGER BYTE
INTESER TARGET,SOURCE,FN,Tl,T2,T3,Sl,S2,TS

FUNCTION BYTE ALLOWS HANDLING OF 6-BIT BYTtS
FUNCTIONS ARE

1. TARGET(LOC) = SOURCE(LOC)
2. COMPARE TARGET(LOC) AND SOURCE(LOC)

RETURN -1 FOR TARGET.LT.SOURCE
o FOR EOUAL

·1 FOR TARGET.GT.SOURCE
3. RETURN TARGET(LOC) RIGHT JUSTIFIED IN WORD
4. REPLACE TARGET(LOC} WITH CONSTANT
5. RETURN TARGEHLOC> LEFT 4USTlFIEO LJlTH BLANK FILL

••••• C

IBY 001

iBY 002
IBY 003

!l"( 004

IBI 005
IBY 006

C
C" CALCULATE NUMBER OF LEFT SHIFTS TO PUT RfOUIRED BYTE AT RHS

11 = LOC • 6
12 = 60 - 11

C
[.. SHIFT BYTE TO LOW ORDER END

Tl = SHIFT(TARGET,Il)
C

GO TO (100,200,300,400,450) ,FN
C
C" ASSIGN SOURCE(LOC) TO TARGET(LOC}

lOO T7 AN~ (Tl,M)
Sl = SHJFT(SOURCE,ll}
S2 = AND (Sl,NM)
TS = OR(TZ, 52)
BYTE = Si IFT(TS, 12)
IBYTE = flYTE
RETURN

C
C·, FUNCTION 2: COMPARE TARGET WITH SOURCE

200 T2= AND(Tl,NM)
Sl = SHIFT(SOURCE,ll)
S2=AND(Sl, NM}
IF(T2.EQ.S2) GO TO 2010
BYTE = (T2 - S2)/IABS(f2 - 52)
IBYTE = BYTE

2005 RETURN
2010 IBYTE = 0

GO TO 2005
C
C" FUNCTION 3: RETURN BYTE RIGHT JUSTIFIED,ZERO FILLED

IBY 007
IBY 008

IBY 009

IBY 010

IBY 011
IB'( 012
IBY 013
IBY 014
IBY 015
IBY 016
IBY 017

IBY 018
IBY 019
IBY 020
IBY 021
IBY 022
IBY 023
IBY 024
IB': 025
IBY 026

PO,
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M= MASK(54}
NM = COMPL(M)

C ••

Cet. t .. t

et •• t •

C
C
C
C
C
C
C
C
C

BACKSPACE BUFFER POINTER
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o FOR EOUAL
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C" CALCULATE NUMBER OF LEFT SHIFTS TO PUT RfOUIRED BYTE AT RHS

11 = LOC • 6
12 = 60 - 11

C
[.. SHIFT BYTE TO LOW ORDER END

Tl = SHIFT(TARGET,Il)
C

GO TO (100,200,300,400,450) ,FN
C
C" ASSIGN SOURCE(LOC) TO TARGET(LOC}

lOO T7 AN~ (Tl,M)
Sl = SHJFT(SOURCE,ll}
S2 = AND (Sl,NM)
TS = OR(TZ, 52)
BYTE = Si IFT(TS, 12)
IBYTE = flYTE
RETURN

C
C·, FUNCTION 2: COMPARE TARGET WITH SOURCE

200 T2= AND(Tl,NM)
Sl = SHIFT(SOURCE,ll)
S2=AND(Sl, NM}
IF(T2.EQ.S2) GO TO 2010
BYTE = (T2 - S2)/IABS(f2 - 52)
IBYTE = BYTE

2005 RETURN
2010 IBYTE = 0

GO TO 2005
C
C" FUNCTION 3: RETURN BYTE RIGHT JUSTIFIED,ZERO FILLED

IBY 007
IBY 008

IBY 009

IBY 010

IBY 011
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300 T2 = AND(Tl,NM)
BYTE = TZ
IBYTE = BYTE
RETURN

r
r". FUNCTION 5 - LEFT Jl STIFIEn, BLANK FILL
C
C," CREATE MASK Of BLANKS
C

C
C"

400
FUNCTION = 4 ASSIGN CONSTANT VALUE TO TARGET

IF(SOURCE.LT.O .OR. SOURCE.GT.63) GO TO 500
TZ = AND<Tl,M)
T3 = OR(SOURCE,T,')
BYTE = SHiFT<T3, IZ)
I BYTE = BYTE
RETURN

IBY 027
IBY 028
IllY (Z9
IBY 30

18 031
IbY 03Z
IBY 033
IBY 034
IBY 035
IBY 036

450 ~i' = 10H
MB c AND(f11 ,M)
TZ = AND(T1,NM)
13 = OR(MB, TZ)
BYTE = SHI~T(T3,54)

IBYTE = BYTE
RETURN

IBY 037
IBY 038
IBY 039
113'1 040
IBY 041
IBY 04Z
IBY 043

IBY 044
IBY 045
IBY 046
IBY 047
IBY 048
IBY 049

500 PRINT 510
510 FORMAT(lHl,10X,' --- ERROR IN FUNCTION BYTE --- .)

PRINT 5Z0, FN, SOURCE
520 °ORMAT (//ZOX,' FJNCTION = ',ll0,/ZOX,' SOURCE = ',Al0)

RETURN
END
OVERLAY(Z,O)
PROGRAM GRID

C • TH JS PROGRAM CON rROLS THE GR IDD ING OF IP.REGULARU SPACED OBSERVAT IONS. C
C • THE PARAMETERS or THE GR ID ARE OH INED IN SUBROUTI NE BLOCK. • • • C
C • THE RAW GRID AND r.OEFFICIENTS ARE ESTABLISHED IN PROGRAM GRIDDY .••• C
C·, • THE GR! 0 VALUES A,lE SMOOTHED BY ITERATIONS IN PROGRAM ITERATE. ••• C
C·, • THIS EDITION WRIT:EN FEB.75 TO INCLUDE RESTARTING FACILITY. • •• C
C - LATEST EDITION OF PROGRAM IS 30-i 1-76. THIS VERSIUN DATtD 01/08/18.

COMMON / CONTROL! NA IM(.j) , INMA IN, NEDPTE ,NED IT ,NEVERS, LOTY
COMMON/DATAB/NOST,BOPDER,NDB,NUBSA(3),XYW(3000)
COf1r1QN /GP. IDB/OX, 0'1 , I~,X, JAM, JAR, JAXLST ,NAP, NIGP, NLP ,NUMPS, XO, '10, '1XR
COMMON/ITERB/INDIV,kG,LE,LEUN,NAG,NIP,NAL,NLA,NBB,NO,F,FL,H
COMMON/MA H18/ LAREA, Sc.~X, SCAY ,OLAT ,GLON, L1, LZ, M1,MZ, AVERAG, RA~GE
COMMON/TT/~AME,TIMES,LLOK,IPRNT,JPRNT,TUN,LOT,LOTX,MRE(9)
COMMON/UNIT8/LD,LI,LO,~O,LR,LS,LT,LUN,NOPB,IBUF(1000)
COMMON/XYCOllRDITLT, BLT, WLN, ELN, SR, CR,AL T,AL,~ ,XX, '1'1, XL ,XR, YT, YB, SOD
DIMENS ION KOEB( 6000,3) ,F (6000) ,FL(6000) ,H( 6000)
DIMENSION MC(ZO),MR(4),CO(4),LC(4)
EOUIVALENCE (F,KOEB)
INTEGER FL
REAL LE,kOEB
LE=1.0 $ LO=LR $ INDIV=1000'LE $ KG=lZ0
NRE(4)=8HGRD/? , ~ IF(NArlE.EO.7HITERATE)GO TO 500

C. . DEFINE GRIDDING PARA~ETERS FROM INPUT CARD OR ASSIGN DEFAuLT VALUES .. C
IF(INMAIN.NE.C)GO TO 25 $ READ 5,NAiM

') FORMAT (8Al0)
IF(EOF(60))15,10

10 IF(NAIM.NE.8H'MAPPLOT)GO TO Z5 $ INMAIN=l
15 NAME=6HNEWMAP
ZO CAL L OR ICHEk «(',) $ RETURN
Z5 DECODE(80,30,NAIM)NAME,DY,YXR,NAG,NIP,NAL,NLA, I50,NBB,IPRNT

CO 5

300 T2 = AND(Tl,NM)
BYTE = TZ
IBYTE = BYTE
RETURN

r
r". FUNCTION 5 - LEFT Jl STIFIEn, BLANK FILL
C
C," CREATE MASK Of BLANKS
C

C
C"

400
FUNCTION = 4 ASSIGN CONSTANT VALUE TO TARGET

IF(SOURCE.LT.O .OR. SOURCE.GT.63) GO TO 500
TZ = AND<Tl,M)
T3 = OR(SOURCE,T,')
BYTE = SHiFT<T3, IZ)
I BYTE = BYTE
RETURN

IBY 027
IBY 028
IllY (Z9
IBY 30

18 031
IbY 03Z
IBY 033
IBY 034
IBY 035
IBY 036

450 ~i' = 10H
MB c AND(f11 ,M)
TZ = AND(T1,NM)
13 = OR(MB, TZ)
BYTE = SHI~T(T3,54)

IBYTE = BYTE
RETURN

IBY 037
IBY 038
IBY 039
113'1 040
IBY 041
IBY 04Z
IBY 043

IBY 044
IBY 045
IBY 046
IBY 047
IBY 048
IBY 049

500 PRINT 510
510 FORMAT(lHl,10X,' --- ERROR IN FUNCTION BYTE --- .)

PRINT 5Z0, FN, SOURCE
520 °ORMAT (//ZOX,' FJNCTION = ',ll0,/ZOX,' SOURCE = ',Al0)

RETURN
END
OVERLAY(Z,O)
PROGRAM GRID

C • TH JS PROGRAM CON rROLS THE GR IDD ING OF IP.REGULARU SPACED OBSERVAT IONS. C
C • THE PARAMETERS or THE GR ID ARE OH INED IN SUBROUTI NE BLOCK. • • • C
C • THE RAW GRID AND r.OEFFICIENTS ARE ESTABLISHED IN PROGRAM GRIDDY .••• C
C·, • THE GR! 0 VALUES A,lE SMOOTHED BY ITERATIONS IN PROGRAM ITERATE. ••• C
C·, • THIS EDITION WRIT:EN FEB.75 TO INCLUDE RESTARTING FACILITY. • •• C
C - LATEST EDITION OF PROGRAM IS 30-i 1-76. THIS VERSIUN DATtD 01/08/18.

COMMON / CONTROL! NA IM(.j) , INMA IN, NEDPTE ,NED IT ,NEVERS, LOTY
COMMON/DATAB/NOST,BOPDER,NDB,NUBSA(3),XYW(3000)
COf1r1QN /GP. IDB/OX, 0'1 , I~,X, JAM, JAR, JAXLST ,NAP, NIGP, NLP ,NUMPS, XO, '10, '1XR
COMMON/ITERB/INDIV,kG,LE,LEUN,NAG,NIP,NAL,NLA,NBB,NO,F,FL,H
COMMON/MA H18/ LAREA, Sc.~X, SCAY ,OLAT ,GLON, L1, LZ, M1,MZ, AVERAG, RA~GE
COMMON/TT/~AME,TIMES,LLOK,IPRNT,JPRNT,TUN,LOT,LOTX,MRE(9)
COMMON/UNIT8/LD,LI,LO,~O,LR,LS,LT,LUN,NOPB,IBUF(1000)
COMMON/XYCOllRDITLT, BLT, WLN, ELN, SR, CR,AL T,AL,~ ,XX, '1'1, XL ,XR, YT, YB, SOD
DIMENS ION KOEB( 6000,3) ,F (6000) ,FL(6000) ,H( 6000)
DIMENSION MC(ZO),MR(4),CO(4),LC(4)
EOUIVALENCE (F,KOEB)
INTEGER FL
REAL LE,kOEB
LE=1.0 $ LO=LR $ INDIV=1000'LE $ KG=lZ0
NRE(4)=8HGRD/? , ~ IF(NArlE.EO.7HITERATE)GO TO 500

C. . DEFINE GRIDDING PARA~ETERS FROM INPUT CARD OR ASSIGN DEFAuLT VALUES .. C
IF(INMAIN.NE.C)GO TO 25 $ READ 5,NAiM

') FORMAT (8Al0)
IF(EOF(60))15,10

10 IF(NAIM.NE.8H'MAPPLOT)GO TO Z5 $ INMAIN=l
15 NAME=6HNEWMAP
ZO CAL L OR ICHEk «(',) $ RETURN
Z5 DECODE(80,30,NAIM)NAME,DY,YXR,NAG,NIP,NAL,NLA, I50,NBB,IPRNT

CO 5



30 FORMAT (A5,2F5.2,4I5,I1,2:2i
INMAIN=O $ IF(NAME.EO.5H'GR!OlGO TO 50

35 PRINT 40,NAME $ GO TO 20
40 FORMAT (1H1,1eX,'GRIO CARD ERROP. FIRST WORD WAS - -,AS)

. SET DEFAULT VALUES FOR ABSENT DATA AND LIST PARAMETERS.
50 CALL BEGINIT $ CALL ORICHEK (3)

IF(DY.EO.0)DY=SORT«BLT-TLT)·(ELN-WLN)/NOST)'O.5
IF (YXR. LE. O. 0)YXR=1 .0
IF(NIP.EO.0)NIP=5 $ IF(NIP.LT.O)NIP=O
IF(NAL.EO.0)NAL=5 $ IF(NAL.LT.O)NAL=O
IF(NLA.EO.0)NLA=2 $ IF(NLA.LT.O)NLA=O
PRINT 60,DY,YXR,NIP,NAL,NLA

60 FORMAT(1HO,20X'LATITUDE GRID = 'F5.2- MINUTES, rn ID RATIO LAT/LONG
1 = - F5.3/1HO,20X*lTERATIONS - FAST = -16', SLOW = '16/
2 21X,'NU~BER OF LINEAR SMOOTHING PASSES = -16)

NIP=NIP+NLA $ NAL=NIP+NAL
. . PRINT AND CHECK DATA PARAMETERS.

PRINT 150,NUBSA(1),AVERAG,SCAX,SC/Y
150 FORMAT (1HO,5X,-NUMBER OF OBSERVATIONS = -19-, AVERAGE VALUE = "

1 G12.2,', MAXIMUM VALUE = ',G12.2,', MINIMUM VALUE = 'G12.2)
IF(RANGE.GT.0.001)GO TO 170
PRINT 160,RANGE $ GO TO 20

160 FORMAT (* RANGE OF VALUES IS ONLY.F10.?-, THIS IS TOO SMALL TO.,
1 - CONTOUR .)

... C~Ll BLOCK TO CALCULATE GRID PARAMETERS AND LIST THESE IF REOUIRED.
170 TIMES=TIMEF(CLOK)-TUN $ PRINT 180,TIMES
180 FORMAT (1HO,19X,' THE JOB TIME [S -,-3PF10.3,- SECONDS .)

NAME=5HBLOCK $ PRINT 190,NAME
190 FORMAT (1HO,9X,* ENTERED -,A8/1X)

CALL BLOCK
. PRINT GRID PARAMETERS ON MAP AND LISTING.
CALL PARAM (DX,DY,BORDER,NIP,NAL)
PRI~T 200,NAP,M1,L1,NIGP, IAX,JAM,NUMPS,JAR,JAXLST

200 FORMAT (6X,-NUMBER OF GRID BLOCKS =-16-. MAP ORIGIN AT ROW '13,
1 , AND COLUMN .I3i6X,'NUMBER OF GRID POINTS ='16-. WIDTH _,
2 -OF GRID ='[4 •. H~JGHT OF GRID =-[4/6X,-NUMBER OF POINTS/',
3 *BLOCK =*16*. HEIGH' OF BLOCKS ='14'. HEIGHT OF BOTTOM.
4 -BLOCK =-14)

PRINT 210,OY,DX
210 FORMAT(6X,'ACTUAL GRID SPACING 15 -F7.4' MINUTFS LATITUDE ANu •

1 F7.4,- MINUTES LONGITUDE _)
C ... OPEN RESTART TAPE AND CALL GRIDDY TO GRID THE DATA.

LAREA=4HGRID $ REWIND LS 1 I=UNIT(LS) $ REWIND LR $ I=UNIT(LR)
BUFFER OUT (LS,1)(LAREA,RANGE) $ I=UNIT(LS)
BUFFER OUT (LS,1)( OX , YXR) $ I=U~IT(LS)
TIMES=TIMEF(CLOK)-TUN $ PRINT 180,TIMES
NAME=6HGRIDDY $ PRINT 190,NAME $ LI=LS
CALL OVERLAY (6HCONTOR,2,1)
TIMES=TIMEF(CLOK)-TUN $ PRINT 180,TIMES
IF(NB8.c;E.0)GO TO 250

220 PRINT 230
230 FORMAT (1HO,9X,* JOB TERMINATED AF,ER GRTDDING OF DATA.-)
240 LOT=3HEND $ IF(iPRNT.LE.1)20,280

C . CALL ITERATE TO SMOOTH THE GRID SURFACE.
2S0 NAME=7HITERATE $ PRINT 190,NAME

CALL OVERLAY (6HCONTOR,2,2)
IF(LOTX.LT.1000)GO TO 255 $ RETURN

255 TIMES=TIMEF(CLOK)-TUN $ PRINT 180,TIMES
IF(NBB.EO.O)GO TO 270
PRINT 2bO,NAL $ GO TO 240

260 FORMAT (1HO,9X,- JOB TERMINATED AFTER -,13,- ITERATIONS.')
270 LOT=NAME=5H-GRID $ IF(IPRNT.GT.1)280,460

005

30 FORMAT (A5,2F5.2,4I5,I1,2:2i
INMAIN=O $ IF(NAME.EO.5H'GR!OlGO TO 50

35 PRINT 40,NAME $ GO TO 20
40 FORMAT (1H1,1eX,'GRIO CARD ERROP. FIRST WORD WAS - -,AS)

. SET DEFAULT VALUES FOR ABSENT DATA AND LIST PARAMETERS.
50 CALL BEGINIT $ CALL ORICHEK (3)

IF(DY.EO.0)DY=SORT«BLT-TLT)·(ELN-WLN)/NOST)'O.5
IF (YXR. LE. O. 0)YXR=1 .0
IF(NIP.EO.0)NIP=5 $ IF(NIP.LT.O)NIP=O
IF(NAL.EO.0)NAL=5 $ IF(NAL.LT.O)NAL=O
IF(NLA.EO.0)NLA=2 $ IF(NLA.LT.O)NLA=O
PRINT 60,DY,YXR,NIP,NAL,NLA

60 FORMAT(1HO,20X'LATITUDE GRID = 'F5.2- MINUTES, rn ID RATIO LAT/LONG
1 = - F5.3/1HO,20X*lTERATIONS - FAST = -16', SLOW = '16/
2 21X,'NU~BER OF LINEAR SMOOTHING PASSES = -16)

NIP=NIP+NLA $ NAL=NIP+NAL
. . PRINT AND CHECK DATA PARAMETERS.

PRINT 150,NUBSA(1),AVERAG,SCAX,SC/Y
150 FORMAT (1HO,5X,-NUMBER OF OBSERVATIONS = -19-, AVERAGE VALUE = "

1 G12.2,', MAXIMUM VALUE = ',G12.2,', MINIMUM VALUE = 'G12.2)
IF(RANGE.GT.0.001)GO TO 170
PRINT 160,RANGE $ GO TO 20

160 FORMAT (* RANGE OF VALUES IS ONLY.F10.?-, THIS IS TOO SMALL TO.,
1 - CONTOUR .)

... C~Ll BLOCK TO CALCULATE GRID PARAMETERS AND LIST THESE IF REOUIRED.
170 TIMES=TIMEF(CLOK)-TUN $ PRINT 180,TIMES
180 FORMAT (1HO,19X,' THE JOB TIME [S -,-3PF10.3,- SECONDS .)

NAME=5HBLOCK $ PRINT 190,NAME
190 FORMAT (1HO,9X,* ENTERED -,A8/1X)

CALL BLOCK
. PRINT GRID PARAMETERS ON MAP AND LISTING.
CALL PARAM (DX,DY,BORDER,NIP,NAL)
PRI~T 200,NAP,M1,L1,NIGP, IAX,JAM,NUMPS,JAR,JAXLST

200 FORMAT (6X,-NUMBER OF GRID BLOCKS =-16-. MAP ORIGIN AT ROW '13,
1 , AND COLUMN .I3i6X,'NUMBER OF GRID POINTS ='16-. WIDTH _,
2 -OF GRID ='[4 •. H~JGHT OF GRID =-[4/6X,-NUMBER OF POINTS/',
3 *BLOCK =*16*. HEIGH' OF BLOCKS ='14'. HEIGHT OF BOTTOM.
4 -BLOCK =-14)

PRINT 210,OY,DX
210 FORMAT(6X,'ACTUAL GRID SPACING 15 -F7.4' MINUTFS LATITUDE ANu •

1 F7.4,- MINUTES LONGITUDE _)
C ... OPEN RESTART TAPE AND CALL GRIDDY TO GRID THE DATA.

LAREA=4HGRID $ REWIND LS 1 I=UNIT(LS) $ REWIND LR $ I=UNIT(LR)
BUFFER OUT (LS,1)(LAREA,RANGE) $ I=UNIT(LS)
BUFFER OUT (LS,1)( OX , YXR) $ I=U~IT(LS)
TIMES=TIMEF(CLOK)-TUN $ PRINT 180,TIMES
NAME=6HGRIDDY $ PRINT 190,NAME $ LI=LS
CALL OVERLAY (6HCONTOR,2,1)
TIMES=TIMEF(CLOK)-TUN $ PRINT 180,TIMES
IF(NB8.c;E.0)GO TO 250

220 PRINT 230
230 FORMAT (1HO,9X,* JOB TERMINATED AF,ER GRTDDING OF DATA.-)
240 LOT=3HEND $ IF(iPRNT.LE.1)20,280

C . CALL ITERATE TO SMOOTH THE GRID SURFACE.
2S0 NAME=7HITERATE $ PRINT 190,NAME

CALL OVERLAY (6HCONTOR,2,2)
IF(LOTX.LT.1000)GO TO 255 $ RETURN

255 TIMES=TIMEF(CLOK)-TUN $ PRINT 180,TIMES
IF(NBB.EO.O)GO TO 270
PRINT 2bO,NAL $ GO TO 240

260 FORMAT (1HO,9X,- JOB TERMINATED AFTER -,13,- ITERATIONS.')
270 LOT=NAME=5H-GRID $ IF(IPRNT.GT.1)280,460

005



C ... PRINT THE GRID COEFFICIENTS IF REOUIRED.
280 REWIND LI $ J=UNIT(LI) $ PRINT 290
290 FORMAT (1H1,19X,*GRID CQEFFICIENTS.*111X,

1 4(* GRID Rm! '~C·_ COEFFICIENT POSN.*»
NN=Ll =0 $ JAX=JAR-2 $ NRX=NAP+1 $ M=2 $ K=1

DO 360 NR=1,NRX $ NUMPS=IAX*JAY.
DO 300 L=1,M
BUFFER IN (LI,1)(KOE~[1,L),r-OEB(NUMPS,L» $ J=UNIT(LI)

300 CONTINUE $ M=3
IF(NR.EO.1)GO TO 350

DO 340 J=K,JAX $ LL=LL+1
DO 330 I=1,IAX $ NC=(J-1)*IAX+[
IF(FL(NC).LE.O)GO TO 330
NN=NN+1 $ ML(NN)=I $ MR(NN)=LL
CO(NN)=f!(NCl $ LC(NN)=FL<NCl $ IF(mLLT.4)GO TO 330
PRINT 320,(MR(NN),MC(NN),CO(NN),LC(NN),NN=1,4) $ NN=O

320 FORMAT (4(7X,214,F12.3,15»
330 CONTINUE
340 CONTINUE $ K=3
350 IF(NR.EO.NAP)JAX=JAXLST
360 CONTINUE

IF(NN.NE.O)PRINT 320,(MR(J),MC(J),CO(J),LCIJ),J=l,NN)
C . PRINT GRID VALUES

PRINT 370
370 FORMAT (1H1,5X,*GRID VALUES X 10. ROWS SHOWN AT LEfT ARE NUMBERED'

1 * FROM TOP OF MAP. *)
REWIND LI $ J~UNIT(LI) $ LL=M=NO=O

380 NO=NO+1
DO 390 1=1,<:
BUFFER IN (LI,1) (XYW,XYW(5» $ J=G~IT(LI)

390 CONTINUE
JAX=JAR-4 $ IF(NO.EO.NAP)JAX=j,,'cST
NUMPS=IAX*JAX $ LL=LL+JAX $ L=M+1 $ M-~·NUMPS-1 $ NRX=O
BUFFER IN (LI,1) (KOEB(L),KOEB(M» $ I=UNIT(LI)
IF(LL.GT.2*JAR.OR.NO.EO.NAP)400,380

400 NR=30 $ IF(LL.LT.30)NR=LL $ LL=LL-NR
NC=I~X/20 $ NN=1 $ NNN=20

DO 440 1=1,NC
PRINT 410,(N,N=NN,NNN)

410 FORMAT (8X,20(1X,*C',I3,1X»
DO 430 J=1,NR $ MM=MM'1 t K=NRX+(J-1)'IAX

DO 415 N=NN,NNN
415 MC(N-NN+1)=KOEB(K+N)'10.0

PRINT 420,MM,(MC(N),N=1,20)
420 FORMAT ('0 R*,I4,1X,20I6)
430 CONTINUE

PRINT 435 $ NN=NN+'O $ NNN=NNN+20 $ MM=MM-NR
435 FORMAT (1H1>
440 CONTINUE

MM=MM+NR $ NRX=NRX+NR*IAX $ IF(LL.GE.30)GO TO 400
M=N=LL*IAX $ IF(NO.LT.,~AP)GO TO 445 1; [F(LL.EO.0)455,400

445 DO 450 J=1,N
450 KOEB(J)=KOEB(J+NRX)

GO TO 38G
C ... END OF GRIDDING. RETURN TO CONTOR.

455 TIMES=TIMEF(CLOK)-TUN $ PRINT 180,TIMES
460 IF(I50.EO.0)GO TO 495

C . . . WRITE OUTPUT GRID ON TAPE50.
REWIND LI $ J=UNIT(LI) $ PRINT 465 $ NUMPS=IAX*JAR

465 FORMAT (1HO,10X,'GRID FILE WRITTEN ON TAPE50.*)
470 BUFFER IN (LI,1)(KOEB(1),KOEB(NUMPS» $ IF(UNIT(LI»480,490,480
480 NNN=LENGTH(LI)
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C ... PRINT THE GRID COEFFICIENTS IF REOUIRED.
280 REWIND LI $ J=UNIT(LI) $ PRINT 290
290 FORMAT (1H1,19X,*GRID CQEFFICIENTS.*111X,

1 4(* GRID Rm! '~C·_ COEFFICIENT POSN.*»
NN=Ll =0 $ JAX=JAR-2 $ NRX=NAP+1 $ M=2 $ K=1

DO 360 NR=1,NRX $ NUMPS=IAX*JAY.
DO 300 L=1,M
BUFFER IN (LI,1)(KOE~[1,L),r-OEB(NUMPS,L» $ J=UNIT(LI)

300 CONTINUE $ M=3
IF(NR.EO.1)GO TO 350

DO 340 J=K,JAX $ LL=LL+1
DO 330 I=1,IAX $ NC=(J-1)*IAX+[
IF(FL(NC).LE.O)GO TO 330
NN=NN+1 $ ML(NN)=I $ MR(NN)=LL
CO(NN)=f!(NCl $ LC(NN)=FL<NCl $ IF(mLLT.4)GO TO 330
PRINT 320,(MR(NN),MC(NN),CO(NN),LC(NN),NN=1,4) $ NN=O

320 FORMAT (4(7X,214,F12.3,15»
330 CONTINUE
340 CONTINUE $ K=3
350 IF(NR.EO.NAP)JAX=JAXLST
360 CONTINUE

IF(NN.NE.O)PRINT 320,(MR(J),MC(J),CO(J),LCIJ),J=l,NN)
C . PRINT GRID VALUES

PRINT 370
370 FORMAT (1H1,5X,*GRID VALUES X 10. ROWS SHOWN AT LEfT ARE NUMBERED'

1 * FROM TOP OF MAP. *)
REWIND LI $ J~UNIT(LI) $ LL=M=NO=O

380 NO=NO+1
DO 390 1=1,<:
BUFFER IN (LI,1) (XYW,XYW(5» $ J=G~IT(LI)

390 CONTINUE
JAX=JAR-4 $ IF(NO.EO.NAP)JAX=j,,'cST
NUMPS=IAX*JAX $ LL=LL+JAX $ L=M+1 $ M-~·NUMPS-1 $ NRX=O
BUFFER IN (LI,1) (KOEB(L),KOEB(M» $ I=UNIT(LI)
IF(LL.GT.2*JAR.OR.NO.EO.NAP)400,380

400 NR=30 $ IF(LL.LT.30)NR=LL $ LL=LL-NR
NC=I~X/20 $ NN=1 $ NNN=20

DO 440 1=1,NC
PRINT 410,(N,N=NN,NNN)

410 FORMAT (8X,20(1X,*C',I3,1X»
DO 430 J=1,NR $ MM=MM'1 t K=NRX+(J-1)'IAX

DO 415 N=NN,NNN
415 MC(N-NN+1)=KOEB(K+N)'10.0

PRINT 420,MM,(MC(N),N=1,20)
420 FORMAT ('0 R*,I4,1X,20I6)
430 CONTINUE

PRINT 435 $ NN=NN+'O $ NNN=NNN+20 $ MM=MM-NR
435 FORMAT (1H1>
440 CONTINUE

MM=MM+NR $ NRX=NRX+NR*IAX $ IF(LL.GE.30)GO TO 400
M=N=LL*IAX $ IF(NO.LT.,~AP)GO TO 445 1; [F(LL.EO.0)455,400

445 DO 450 J=1,N
450 KOEB(J)=KOEB(J+NRX)

GO TO 38G
C ... END OF GRIDDING. RETURN TO CONTOR.

455 TIMES=TIMEF(CLOK)-TUN $ PRINT 180,TIMES
460 IF(I50.EO.0)GO TO 495

C . . . WRITE OUTPUT GRID ON TAPE50.
REWIND LI $ J=UNIT(LI) $ PRINT 465 $ NUMPS=IAX*JAR

465 FORMAT (1HO,10X,'GRID FILE WRITTEN ON TAPE50.*)
470 BUFFER IN (LI,1)(KOEB(1),KOEB(NUMPS» $ IF(UNIT(LI»480,490,480
480 NNN=LENGTH(LI)
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BUFFER OUT (50,1)(KOEB(1),KOEB( NNN » $ J=UNIT(50) $ GO TO 470
490 ENOFILE 50

IF(LOT.EQ.3HENO)GO TO 20
495 CALL FINIT $ RETURN

C RELOAD MEMORY FOR RESTARTING ITERATIONS
500 READ 30,NAME,ALT,ALN,NAG,NN,NNN,NC,I50,NBB, IPRNT

IF(EOF(60»20,510
510 IF(NAME.NE.5H*GRID)GO TO 35 $ CALL BEGINIT $ LI=40

BUFFER IN (LI,1)(LAREA,RANGE) $ IF(UNIT(LI»520,530
520 BUFFER IN (LI,1)( OX , YXR) $ IF(UNIT(LI»S50,530
530 PRINT 540,LI $ GO TO 20
540 FORMAT (5X,* END OF FILE OR PARITY ERROR ON RESTART UNIT -,(3)
550 IF(LAREA.EQ.4HGRID)GO TO 560 $ PRINT 555 $ GO TO 20
555 FORMAT(6X*DATA IS IN CONTOUR FORMAT, NO MORE ITERATIONS ALLOWED-)
560 NIP=NIGP $ NAL=NUMPS $ BORDER=XO $ NLA=O

IF(NN.NE.O)NIP=NN $ IF(NNN.NE.O)NAL=NNN
PRINT 60,DY,YXR,NIP,NAL,NLA $ IF(ALT.EO.O.O)GO TO 570
CALL ORICHEK (3) $ CALL PARAM (DX,OY,BORDER,NIP,NAL)

570 IF(NBB.GE.0)250,220
END
SUBROUTINE BLOCK

C - - * THIS ROUTINE CALCULATES THE PARAMETERS OF THE GRID. C
COMMON/DATAB/NOST,BORDER,NDB,NUBSA(3),XYW(3000)
COMMON/GRIDB/DX,DY,IAX,JAM,JAR,JAXLST,NAP,NIGP,NLP,NUMPS,XO,YO,YXR
COMMDN/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,SOO
NLP=4 $ KFDIM=6000
YD=BLT-TLT $ XD=ELN-WLN

700 LD=XD*YXR/DY+0.5 $ DX=XD/LD $ SCAX=I/DX
MD=YD/DY+0.5 $ DY=YO/MD $ SCAY=1/DY
L1=LD*BORDER/XD+3.5 $ L7=L1+LD $ ~3=L2+L1-1
M1=MD*BORDER/YD+3.5 $ M2=M1+MD $ M3=M2+M1-1
XO=(L1-1)·DX $ YO=(M1-1)*DY $ MUL=(L3-1)/20+1
IAX=MUL*20 $ IF(IAX.GT.500)GO TO 710 $ JAM=M3
JAR=KFDIM/IAX $ IF(JAR.GT.JAM)JAR=JAM
NUMPS=JAX*JAR
NAP=(JAM-NLP-1)/(JAR-NLP)+1
NAX=NAP*(JAR-NLP)+NLP
JAXLST=JAR+JAM-NAX
NIGP=IAX*JAM
RETURN
. GRID TOO FINE. INCREASE THE GRID SPACING.

710 PRINT 720
720 FORMAT(10X,*TOD MANY GRID POINTS ACROSS MAP.)

DY=DY*2.0 $ PRINT 730,DY $ GO TO 700
730 FORMAT(21X,*~IW GRID SPACING = *F9.2)

END
OVERLAY(2,1)
PROGRAM GRIDu(

C * * * SETS GRID VALUES FROM OBSERVATIONS AND PREPARES FOR ITERATION. * •• - C
C - - - PROGRAM REWRITTEr~ TO AVOID OVERFLOWS AND INCREASE ACCURACY NOV 74. - - C
C - - - PROGRAM MODIFIED TO ALLOW SPREADING VALUES ACROSS BLOCK BORDERS. - C
C - LATEST EDITION OF PROGRAM 05/02/77. THIS VERSION DATED 04/11/i7.

COMMON/DATAB/NOST,BORDER,NDB,NUBSA(3),XYW(3000)
COMMON/GRIDB/DX,DY,IAX,JAM,JAR,JAXLST,NAP,NIGP,NLP,NUMPS,XO,YO,YXR
COMMON/ITERB/INDIV,KG,LE,LEUN,fJAG,NIP,NAL,NLA,NBB,NO,F,FL,H
COMMON/MAINB/LAREA,SCAX,SCAY,OLAT,OLON,L1,L2,M1,M2,AVERAG,RANGE
COMMON/TT/NAME,TIMES,CLOK,IPRNT,JPRNT,TUN,LOT,LOTX,NRE(9)
COMMON/UNITB/LD,LI,LO,LO,LR,LS,LT,LUN,NOPB,IBUF(1000)
DIMENSION KOEB(6000,3),F(6000),FL(6000),H(6000)
DIMENSION NN(4),U(4),V(4),2(4,2),GL(6000),DN(6000)
EOUIVALENCE (F,KOEB) , (DN,GL)
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BUFFER OUT (50,1)(KOEB(1),KOEB( NNN » $ J=UNIT(50) $ GO TO 470
490 ENOFILE 50

IF(LOT.EQ.3HENO)GO TO 20
495 CALL FINIT $ RETURN

C RELOAD MEMORY FOR RESTARTING ITERATIONS
500 READ 30,NAME,ALT,ALN,NAG,NN,NNN,NC,I50,NBB, IPRNT

IF(EOF(60»20,510
510 IF(NAME.NE.5H*GRID)GO TO 35 $ CALL BEGINIT $ LI=40

BUFFER IN (LI,1)(LAREA,RANGE) $ IF(UNIT(LI»520,530
520 BUFFER IN (LI,1)( OX , YXR) $ IF(UNIT(LI»S50,530
530 PRINT 540,LI $ GO TO 20
540 FORMAT (5X,* END OF FILE OR PARITY ERROR ON RESTART UNIT -,(3)
550 IF(LAREA.EQ.4HGRID)GO TO 560 $ PRINT 555 $ GO TO 20
555 FORMAT(6X*DATA IS IN CONTOUR FORMAT, NO MORE ITERATIONS ALLOWED-)
560 NIP=NIGP $ NAL=NUMPS $ BORDER=XO $ NLA=O

IF(NN.NE.O)NIP=NN $ IF(NNN.NE.O)NAL=NNN
PRINT 60,DY,YXR,NIP,NAL,NLA $ IF(ALT.EO.O.O)GO TO 570
CALL ORICHEK (3) $ CALL PARAM (DX,OY,BORDER,NIP,NAL)

570 IF(NBB.GE.0)250,220
END
SUBROUTINE BLOCK

C - - * THIS ROUTINE CALCULATES THE PARAMETERS OF THE GRID. C
COMMON/DATAB/NOST,BORDER,NDB,NUBSA(3),XYW(3000)
COMMON/GRIDB/DX,DY,IAX,JAM,JAR,JAXLST,NAP,NIGP,NLP,NUMPS,XO,YO,YXR
COMMDN/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,SOO
NLP=4 $ KFDIM=6000
YD=BLT-TLT $ XD=ELN-WLN

700 LD=XD*YXR/DY+0.5 $ DX=XD/LD $ SCAX=I/DX
MD=YD/DY+0.5 $ DY=YO/MD $ SCAY=1/DY
L1=LD*BORDER/XD+3.5 $ L7=L1+LD $ ~3=L2+L1-1
M1=MD*BORDER/YD+3.5 $ M2=M1+MD $ M3=M2+M1-1
XO=(L1-1)·DX $ YO=(M1-1)*DY $ MUL=(L3-1)/20+1
IAX=MUL*20 $ IF(IAX.GT.500)GO TO 710 $ JAM=M3
JAR=KFDIM/IAX $ IF(JAR.GT.JAM)JAR=JAM
NUMPS=JAX*JAR
NAP=(JAM-NLP-1)/(JAR-NLP)+1
NAX=NAP*(JAR-NLP)+NLP
JAXLST=JAR+JAM-NAX
NIGP=IAX*JAM
RETURN
. GRID TOO FINE. INCREASE THE GRID SPACING.

710 PRINT 720
720 FORMAT(10X,*TOD MANY GRID POINTS ACROSS MAP.)

DY=DY*2.0 $ PRINT 730,DY $ GO TO 700
730 FORMAT(21X,*~IW GRID SPACING = *F9.2)

END
OVERLAY(2,1)
PROGRAM GRIDu(

C * * * SETS GRID VALUES FROM OBSERVATIONS AND PREPARES FOR ITERATION. * •• - C
C - - - PROGRAM REWRITTEr~ TO AVOID OVERFLOWS AND INCREASE ACCURACY NOV 74. - - C
C - - - PROGRAM MODIFIED TO ALLOW SPREADING VALUES ACROSS BLOCK BORDERS. - C
C - LATEST EDITION OF PROGRAM 05/02/77. THIS VERSION DATED 04/11/i7.

COMMON/DATAB/NOST,BORDER,NDB,NUBSA(3),XYW(3000)
COMMON/GRIDB/DX,DY,IAX,JAM,JAR,JAXLST,NAP,NIGP,NLP,NUMPS,XO,YO,YXR
COMMON/ITERB/INDIV,KG,LE,LEUN,fJAG,NIP,NAL,NLA,NBB,NO,F,FL,H
COMMON/MAINB/LAREA,SCAX,SCAY,OLAT,OLON,L1,L2,M1,M2,AVERAG,RANGE
COMMON/TT/NAME,TIMES,CLOK,IPRNT,JPRNT,TUN,LOT,LOTX,NRE(9)
COMMON/UNITB/LD,LI,LO,LO,LR,LS,LT,LUN,NOPB,IBUF(1000)
DIMENSION KOEB(6000,3),F(6000),FL(6000),H(6000)
DIMENSION NN(4),U(4),V(4),2(4,2),GL(6000),DN(6000)
EOUIVALENCE (F,KOEB) , (DN,GL)
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INTEGER FL,GL
REAL LESS,LARGE,LE
DATA (Z =1. 0, -1 .0, -1 .0, 1.0, 1.0, 1.0, - I.0, -1 .0)
NN(l)=O $ N~(Z)=l $ NN(3)=l+IAX $ NN(4)=IAX $ NRE(S)=8HGDY/9 ,
LIMIT=1000 ~ LARGE=1.0E1Z $ LESS=1.0E6 $ IXS=O
IF(IPRNT.GE.Z)PRINT 20

ZO FORMAT< 18X*NO*6X*LAT<MINSlLONG*6X*VALUE*8X.ROW COLW:N DEL TM,
1 * X DELTA Y GRID PT OTR TOTAL AVERAGE./lX)

C . FOR EACH GRID BLOCK SEARCH ALL THE DATA FOR OBSERVATIONS IN THE BLOCK.
REWIND LO $ IF(NAG.LE.O)NAG=S $ IAXM=IAX-l $ IAXMM=IAX-Z
IX4=IAX*NLP $ IXZ=IX4/Z $ JAX=JAR $ JAXM=JAX-1 $ JAXMM=JAX-Z

DO 4S0 NO= 1, NAP
IF(NO.EO.NAP)JAX=JAXLST
NUMPS=IAX*JAX
NU=NO*(JAR-NLP)+NLP
NL=(NO-l)*(JAR-NLP)+l

DO 30 L=l,NU;1PS
F(L)=LARGE $ FL(L)=O

30 CONTINUE
DO 40 L=!XS,NUMPS

40 GL(L)=O $ IXS=IXZ+l
K=O $ REWIND LD $ L=UNIT(LD)

DO ZOO NZ=l,NDB
SO BUFFER IN (LD,l) (XYW,XYW(3000»

IF(UNIT(LD»60,SO,SO
60 NUBS=NUBSA(Z) $ IF(NZ.EO.NDB)NUBS=NUBSA(3)

DO 190 NNN=l,NUBS $ N=3'NNN-Z
YSH=XYW(N+l)+YO $ OY=YSH/DY
JY=OY $ .JG=JY·l $ J=JG-NL+l
JUD=(NU-JG-l)'(JG-NL) $ IF(JUD.LT.O)GO TO 190
XSH=XYW(N)+XO $ OX=XSH/DX
IX=OX $ I=IX+l $ M=I+(J-l)*IAX
U(l)=OX-IX $ V(l)=OY-JY $ XYWI=XYW(N+Z)
U(Z)=U(3)=1.0-U(l) $ U(4)=U(l)
V(3)=V(4)=1.0-V(l) $ V(Z)=V(l)
IF( IPRNT.GE.Z)PRINT 80,NNN,XYW(N+l),l\hHN) ,XfWI,JG,1

80 FORMAT (:SX,IS,ZF10.Z,F1Z.3,ZI9)
IF(l.LF.1.0R.l.GE.IAXM)GO TO 90
IF(J.Lf::.l.0R.J.GE.JAXM)90,110

90 IF(IPRNT.GE.Z)PRINT 100
100 FORMAT (10X,*ABOVE OBSERVATION AT OR BEYOND EDGE')

GO TO 190
110 DO 180 L=l,4

LU=«J-Z)·*Z+«L-l)·(L-Z»·*Z)
1 *«I-Z)**Z+«L-1).(L-4))**Z)
Z *«JAXMM-J)**Z+«L-3)'(L-4»**Z)
3 • (( IAXMM- I)** Z+« L-2) - (L-3) ) ** Z)

IF(LU.EQ.O)180,120
120 MT=NN (l) +M

IF(U(L).GT.O.S.OR.V L).GT.O.S)GO TO 180
IF(GL(MT).LT.l000)Gv TO 140
IF(IPRNT.GE.Z)PRINT 130 $ GO TO 180

130 FORMAT(lH+70X* VALUE NOT USED - GRID PT HAS 1000')
140 GL(MT>=GL<MT>+l $ K=K+l

XY=(XYWI+(GL(MT)-l).F(MT»/GL(MT)
IF(IPRNT.GE.Z)PRINT 150,u(l),V(l),MT,L,GL(MT),XY

ISO FORMAT (1H+,69X,ZF10.S,I7,ZI6,F1Z.3)
IF(GL(MT).EO.l)GO TO 170
IF(ABS(F(MT)-XYW!).LT.O.l*RANGE)GO TO 170
PR 1NT 160 ,XYW(N+l) ,XYW(N) ,XYWl, F(MT> ,MT

160 FORMAT<16X<VALUE AT*Ff.Z' AND*F6.Z* =*Fl0.3,li;,
1 -WHICH DIFFERS FROM THE EXISTING AVERAGE OF "

GOS

INTEGER FL,GL
REAL LESS,LARGE,LE
DATA (Z =1. 0, -1 .0, -1 .0, 1.0, 1.0, 1.0, - I.0, -1 .0)
NN(l)=O $ N~(Z)=l $ NN(3)=l+IAX $ NN(4)=IAX $ NRE(S)=8HGDY/9 ,
LIMIT=1000 ~ LARGE=1.0E1Z $ LESS=1.0E6 $ IXS=O
IF(IPRNT.GE.Z)PRINT 20

ZO FORMAT< 18X*NO*6X*LAT<MINSlLONG*6X*VALUE*8X.ROW COLW:N DEL TM,
1 * X DELTA Y GRID PT OTR TOTAL AVERAGE./lX)

C . FOR EACH GRID BLOCK SEARCH ALL THE DATA FOR OBSERVATIONS IN THE BLOCK.
REWIND LO $ IF(NAG.LE.O)NAG=S $ IAXM=IAX-l $ IAXMM=IAX-Z
IX4=IAX*NLP $ IXZ=IX4/Z $ JAX=JAR $ JAXM=JAX-1 $ JAXMM=JAX-Z

DO 4S0 NO= 1, NAP
IF(NO.EO.NAP)JAX=JAXLST
NUMPS=IAX*JAX
NU=NO*(JAR-NLP)+NLP
NL=(NO-l)*(JAR-NLP)+l

DO 30 L=l,NU;1PS
F(L)=LARGE $ FL(L)=O

30 CONTINUE
DO 40 L=!XS,NUMPS

40 GL(L)=O $ IXS=IXZ+l
K=O $ REWIND LD $ L=UNIT(LD)

DO ZOO NZ=l,NDB
SO BUFFER IN (LD,l) (XYW,XYW(3000»

IF(UNIT(LD»60,SO,SO
60 NUBS=NUBSA(Z) $ IF(NZ.EO.NDB)NUBS=NUBSA(3)

DO 190 NNN=l,NUBS $ N=3'NNN-Z
YSH=XYW(N+l)+YO $ OY=YSH/DY
JY=OY $ .JG=JY·l $ J=JG-NL+l
JUD=(NU-JG-l)'(JG-NL) $ IF(JUD.LT.O)GO TO 190
XSH=XYW(N)+XO $ OX=XSH/DX
IX=OX $ I=IX+l $ M=I+(J-l)*IAX
U(l)=OX-IX $ V(l)=OY-JY $ XYWI=XYW(N+Z)
U(Z)=U(3)=1.0-U(l) $ U(4)=U(l)
V(3)=V(4)=1.0-V(l) $ V(Z)=V(l)
IF( IPRNT.GE.Z)PRINT 80,NNN,XYW(N+l),l\hHN) ,XfWI,JG,1

80 FORMAT (:SX,IS,ZF10.Z,F1Z.3,ZI9)
IF(l.LF.1.0R.l.GE.IAXM)GO TO 90
IF(J.Lf::.l.0R.J.GE.JAXM)90,110

90 IF(IPRNT.GE.Z)PRINT 100
100 FORMAT (10X,*ABOVE OBSERVATION AT OR BEYOND EDGE')

GO TO 190
110 DO 180 L=l,4

LU=«J-Z)·*Z+«L-l)·(L-Z»·*Z)
1 *«I-Z)**Z+«L-1).(L-4))**Z)
Z *«JAXMM-J)**Z+«L-3)'(L-4»**Z)
3 • (( IAXMM- I)** Z+« L-2) - (L-3) ) ** Z)

IF(LU.EQ.O)180,120
120 MT=NN (l) +M

IF(U(L).GT.O.S.OR.V L).GT.O.S)GO TO 180
IF(GL(MT).LT.l000)Gv TO 140
IF(IPRNT.GE.Z)PRINT 130 $ GO TO 180

130 FORMAT(lH+70X* VALUE NOT USED - GRID PT HAS 1000')
140 GL(MT>=GL<MT>+l $ K=K+l

XY=(XYWI+(GL(MT)-l).F(MT»/GL(MT)
IF(IPRNT.GE.Z)PRINT 150,u(l),V(l),MT,L,GL(MT),XY

ISO FORMAT (1H+,69X,ZF10.S,I7,ZI6,F1Z.3)
IF(GL(MT).EO.l)GO TO 170
IF(ABS(F(MT)-XYW!).LT.O.l*RANGE)GO TO 170
PR 1NT 160 ,XYW(N+l) ,XYW(N) ,XYWl, F(MT> ,MT

160 FORMAT<16X<VALUE AT*Ff.Z' AND*F6.Z* =*Fl0.3,li;,
1 -WHICH DIFFERS FROM THE EXISTING AVERAGE OF "

GOS



2 Fl0.3,- AT GRID PT '14)
170 F(MTl=XY

NX=LIMIT-(0.J+U(L)-2(L,l»
NY=LIMIT-(0.5+V(L).2(L,2»
FL(MT)=FL(MT)+NX-LESS+NY $ GO TO 190

180 CONT INUE
lW CD~I~E
200 CONTINUE

PRINT 220,K,NO,NAG
220 FDRMAT(10X,16,- OBSERVATIONS USED FOR BLOCK -,12,'. CONTOUR-,

1 • CUT-OFF AT -12' GRID SPACES -)
LU=(IAX-4)-(JAX-4) $ N=NNN=O $ IF(K.LE.O)GO TO 370

C .. ASSIGN COEFFICIENT NUMBER AND WEIGHTING FACTOR FOR USED GRID POINTS.
240 DO 250 M=IXS,NUMPS

NV=GL(M) $ IF(NV.EO.O)GO TO 250 $ NVLT=NV-LIMIT
XY=FL(M)/LESS $ NX=XY $ NNN=NNN+l $ N=N+NV
X=XY/NVLT $ Y=(XY-NX)'LESS/~jLT

NX=25-X+l $ NX=NX-NX/26 $ SX=(NX-13)/25.0
NY=25-Y+l $ NY=NY-NY/26 $ SY=(NY-13)/25.0
FL(M)=NX+(NY-1)'25
H(M)=F(M) $ GL(M)=-l
IF(FL(M).EO.313)GO TO 250
P=ABS(SX)+ABS(SY)
H(M)=4-H(M)/(P+P-P)

250 CONTINUE
PRINT 2cO,N,NNN,NUMPS

260 FORMAT(10X,16- VALUES USED TO FIX -14- GRID POINTS OUT OF'15)
C .. SPREAD VALUES FROM USED GRID POINTS TO COVER WHOLE BLOCK.

DO 350 JAG=l,500 $ KAM=O
DO 345 N=IXS,NUMPS $ IF(GL(N).GE.O)GO fa 345
J=l+(N-1)/IAX $ I=N-(,-1).IAX $ OBS=F(N)
IL=I-J~G $ IU=I+JAG $ JL=NX=J-JAG $ JU=NY=J+JAG
IF ( IL.LT. 2) IL=1 $ IF ( IU. GT. IAXM) IU= lAX
IF(NX.LT.2)JL=1 $ IF(NY.GT.JPXM)JU=JAX

DO 300 I I=IL, IU ! LAG= ([ I-I )..2+(JAG' -2)
MM= 11 +(J L-1) - lAX $ ML =I 1+( JU-1) - lAX
IF(LAG+FL(MM»275,265,270

265 NV=KOEB(MM,3)=KOEB(MM,3)+1
FCMM)=(F(MM)-(NV-1)+OBS)/NV $ GO TO 280

270 IF(F(MM).LT.LARGE)GO TO 280
275 KAM=l $ F(MM)=OBS $ FL(MM)=-LAG $ KOEB(MM,3)=1
280 IF(LAG+FL(ML»295,285,290
285 NV=KOEB(ML,3)=KOEB(ML,3)+1

F(ML)=(F(ML)-(NV-1)+OBS)/NV $ GO TO 300
290 IF<F(MU.LT.LARGE)GO re 300
295 KAM=l $ F(ML)=OBS $ FL(ML)=-LAG $ KOEB(ML,3)=1
,OD CO~JT INUE

JL=NX+1 $ IF(JL.LT.2)JL=1 $ JU=NY-1
IF(JU.GT.JAXM)JU=JAX $ IF(JU.LT.JL)GO TO 345

00 340 JJ=JL,JU $ LAG=( JJ-J )--2+JAG--2
MRM=(JJ-1)-IAX $ MM=IL+MRM $ ML=IU+MRM
1'(LAG+FL(MM»315,305,310

305 NV=KOEB(MM,3)=KOEB(MM,3)+1
F(MM)=(F(MM)-(NV-1)+OBS)/NV $ GO TO 320

310 IF(F(MM).LT.LARGE)GO TO 320
315 KAM=l $ F(MM)=OBS $ FL<MM)=-LAG $ KOEB(MM,3)=1
320 IF(LAG+FL<MU)335,325,330
325 NV=KOEB(ML,3)=KOEB(ML,3)+1

F(ML)=(F(ML)'(NV-1)+OBS)/NV $ GO TO 340
330 IF(F(MLl.LT.LARGE)GO TO 340
335 KAM=l $ F(MU=OBS $ FL<MU=-LAG $ KOEB(ML,3)=1
340 CONTI NUE
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2 Fl0.3,- AT GRID PT '14)
170 F(MTl=XY

NX=LIMIT-(0.J+U(L)-2(L,l»
NY=LIMIT-(0.5+V(L).2(L,2»
FL(MT)=FL(MT)+NX-LESS+NY $ GO TO 190

180 CONT INUE
lW CD~I~E
200 CONTINUE

PRINT 220,K,NO,NAG
220 FDRMAT(10X,16,- OBSERVATIONS USED FOR BLOCK -,12,'. CONTOUR-,

1 • CUT-OFF AT -12' GRID SPACES -)
LU=(IAX-4)-(JAX-4) $ N=NNN=O $ IF(K.LE.O)GO TO 370

C .. ASSIGN COEFFICIENT NUMBER AND WEIGHTING FACTOR FOR USED GRID POINTS.
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IL=I-J~G $ IU=I+JAG $ JL=NX=J-JAG $ JU=NY=J+JAG
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IF(NX.LT.2)JL=1 $ IF(NY.GT.JPXM)JU=JAX

DO 300 I I=IL, IU ! LAG= ([ I-I )..2+(JAG' -2)
MM= 11 +(J L-1) - lAX $ ML =I 1+( JU-1) - lAX
IF(LAG+FL(MM»275,265,270

265 NV=KOEB(MM,3)=KOEB(MM,3)+1
FCMM)=(F(MM)-(NV-1)+OBS)/NV $ GO TO 280

270 IF(F(MM).LT.LARGE)GO TO 280
275 KAM=l $ F(MM)=OBS $ FL(MM)=-LAG $ KOEB(MM,3)=1
280 IF(LAG+FL(ML»295,285,290
285 NV=KOEB(ML,3)=KOEB(ML,3)+1

F(ML)=(F(ML)-(NV-1)+OBS)/NV $ GO TO 300
290 IF<F(MU.LT.LARGE)GO re 300
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,OD CO~JT INUE

JL=NX+1 $ IF(JL.LT.2)JL=1 $ JU=NY-1
IF(JU.GT.JAXM)JU=JAX $ IF(JU.LT.JL)GO TO 345

00 340 JJ=JL,JU $ LAG=( JJ-J )--2+JAG--2
MRM=(JJ-1)-IAX $ MM=IL+MRM $ ML=IU+MRM
1'(LAG+FL(MM»315,305,310

305 NV=KOEB(MM,3)=KOEB(MM,3)+1
F(MM)=(F(MM)-(NV-1)+OBS)/NV $ GO TO 320

310 IF(F(MM).LT.LARGE)GO TO 320
315 KAM=l $ F(MM)=OBS $ FL<MM)=-LAG $ KOEB(MM,3)=1
320 IF(LAG+FL<MU)335,325,330
325 NV=KOEB(ML,3)=KOEB(ML,3)+1

F(ML)=(F(ML)'(NV-1)+OBS)/NV $ GO TO 340
330 IF(F(MLl.LT.LARGE)GO TO 340
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340 CONTI NUE
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C ••

CONTINUE
IFIKAM.EO.0)355.350
CONTINUE

PRINT 360,JAG
FORMAT 110X,-SPREADING DISTANCE WAS -IZ- GRID SPA~ES')

SPREAD DOWN OVER BORDER.
IFINO.EO. l)GO TO 410

DO 395 l=l.IAX $ II=GL<I) $ OBS=DNII+IAX)
IFIII.EO.O)II=LESS $ IFIII.LT.O)II=O

DO 390 J=3,JAX $ MM=I+IJ-l).IAX
IFIII+FLIMM»385,375.380
NV=KOEBIM~,3)=KOEBIMM,3)+1

FIMM)=IFIHM)-INV-l)+OBS)/NV $ GO TO 390
IFIFIMM).LT.LARGE)GO TO 395
FIMM)=OBS $ FLIMM)=-II $ KOEBIMM,3)=1
11=1 I-ISORTlI I)'Z+l

CONTINUE $ 1=IAX+l $ IFIK.NE.O)GO TO 405
DO 400 II=I,IXZ $ FIII)=ONIII)

400 FLI I I) =-GL< I I-lAX)
C .. STORE LINES 2.3-4 ON LO FOR SPREAD UPWARD.

405 BUFFER OUT ILO,l)IFII).FIIX4» $ II=UNITILO)
BUFFER OUT lLD, 1)IFLI!),FLIIX4» $ II=UNITILO)

STORE BOTTOM LINE FOR NEXT BLOCK IN GL AND ON.
410 IFINO.EO.NAP)GO TO 4Z0 $ M=JAXMM-IAX

DO 415 I=1, lAX $ DNI I- IAX)=FIM+ I>
415 GLII)=-FLCM-I)

C .. STORE BLOCK ON UNIT LR.
420 HINUMPS)=NNN $ HINUMPS-l)=LU-NNN $ IFINAP.EO. l)GO TO 460

DO 430 L=l,3
BUFFER OUT ILR,l)IKOEBI1,L).KOEBINUMPS.L» $ I=UNITILR)

430 CONTINUE
450 CONTINUE
460 REWIND LR $ REWIND LO $ I=UNITILR) $ I=UNITILO)

JAX=JAR $ ML=IAX-JAXMM
C ... READ BLOCKS FROM LR FOR SPREAOING UP AND OUTPUT ON LS.

DO 600 NO=1,NAP $ IFINAP.F~.l)GO TO 515
IFINO.EO.NAP)JAX=.JAXLST $ NUMPS=IAX-JAX

DO 470 L=1,3
BUFFER IN ILR,1)(KOEBI1.L>.KOEBINUMPS,U) $ I=UNIllLR)
CONTINUE

IFINO.EO.NAP)GO TO 515 $ L=IAX-!XZ $ I=L+1 $ J=L-L
BUFFER IN ILO.1) IDNII),DNIJ» $ II=UNITILO)
BUFFER IN ILO.1) IGL(1),GLIL» $ IIoUNITILO)

DO 500 1=1, lAX $ 11=-GLl!) $ OBS=DNIL-!)
DO 490 J=3.JAX $ MM=I+IJAX-J)-IAX
IFIII-FLIMM»485.475.480
NV=KOEBIMM.3~=KOEBIMM,3)-1
FIMM)=IFIMM)'INV-l)-OBS)/~V $ GO TO 490
IFIFIMM).LT.LARGE)GO TO 500
FIMM)=OBS $ FL~MM)=-II $ KOEBIMM,3)=1
I I=I T.Z - ISORT I I I ). 1

CONTINUE
DEFINE ROWS N-1 AND N.

DO 510 l=l,IXZ $ FLlML+J)=GLlIAX+I)
510 FIML+I)=DNIIX4-I)

C " DEFINE ROWS 1 AND Z.
515 IFINO.EO. 1)GO TO 530 $ J=ML-IXZ

DO 5Z0 I=1,IXZ $ FLI!)=GLIJ-I)
5Z0 FI;)=DNIML+I)

C " STORE ROWS N-Z AND N-3.
530 IFINO.EO.NAP)GO TO 550 $ J=ML-IX2

DO 540 I=l.IXZ $ GLlJ+!)=FL<J+I)
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C ••

CONTINUE
IFIKAM.EO.0)355.350
CONTINUE

PRINT 360,JAG
FORMAT 110X,-SPREADING DISTANCE WAS -IZ- GRID SPA~ES')

SPREAD DOWN OVER BORDER.
IFINO.EO. l)GO TO 410

DO 395 l=l.IAX $ II=GL<I) $ OBS=DNII+IAX)
IFIII.EO.O)II=LESS $ IFIII.LT.O)II=O

DO 390 J=3,JAX $ MM=I+IJ-l).IAX
IFIII+FLIMM»385,375.380
NV=KOEBIM~,3)=KOEBIMM,3)+1

FIMM)=IFIHM)-INV-l)+OBS)/NV $ GO TO 390
IFIFIMM).LT.LARGE)GO TO 395
FIMM)=OBS $ FLIMM)=-II $ KOEBIMM,3)=1
11=1 I-ISORTlI I)'Z+l

CONTINUE $ 1=IAX+l $ IFIK.NE.O)GO TO 405
DO 400 II=I,IXZ $ FIII)=ONIII)

400 FLI I I) =-GL< I I-lAX)
C .. STORE LINES 2.3-4 ON LO FOR SPREAD UPWARD.

405 BUFFER OUT ILO,l)IFII).FIIX4» $ II=UNITILO)
BUFFER OUT lLD, 1)IFLI!),FLIIX4» $ II=UNITILO)

STORE BOTTOM LINE FOR NEXT BLOCK IN GL AND ON.
410 IFINO.EO.NAP)GO TO 4Z0 $ M=JAXMM-IAX

DO 415 I=1, lAX $ DNI I- IAX)=FIM+ I>
415 GLII)=-FLCM-I)

C .. STORE BLOCK ON UNIT LR.
420 HINUMPS)=NNN $ HINUMPS-l)=LU-NNN $ IFINAP.EO. l)GO TO 460

DO 430 L=l,3
BUFFER OUT ILR,l)IKOEBI1,L).KOEBINUMPS.L» $ I=UNITILR)

430 CONTINUE
450 CONTINUE
460 REWIND LR $ REWIND LO $ I=UNITILR) $ I=UNITILO)

JAX=JAR $ ML=IAX-JAXMM
C ... READ BLOCKS FROM LR FOR SPREAOING UP AND OUTPUT ON LS.

DO 600 NO=1,NAP $ IFINAP.F~.l)GO TO 515
IFINO.EO.NAP)JAX=.JAXLST $ NUMPS=IAX-JAX

DO 470 L=1,3
BUFFER IN ILR,1)(KOEBI1.L>.KOEBINUMPS,U) $ I=UNIllLR)
CONTINUE

IFINO.EO.NAP)GO TO 515 $ L=IAX-!XZ $ I=L+1 $ J=L-L
BUFFER IN ILO.1) IDNII),DNIJ» $ II=UNITILO)
BUFFER IN ILO.1) IGL(1),GLIL» $ IIoUNITILO)

DO 500 1=1, lAX $ 11=-GLl!) $ OBS=DNIL-!)
DO 490 J=3.JAX $ MM=I+IJAX-J)-IAX
IFIII-FLIMM»485.475.480
NV=KOEBIMM.3~=KOEBIMM,3)-1
FIMM)=IFIMM)'INV-l)-OBS)/~V $ GO TO 490
IFIFIMM).LT.LARGE)GO TO 500
FIMM)=OBS $ FL~MM)=-II $ KOEBIMM,3)=1
I I=I T.Z - ISORT I I I ). 1

CONTINUE
DEFINE ROWS N-1 AND N.

DO 510 l=l,IXZ $ FLlML+J)=GLlIAX+I)
510 FIML+I)=DNIIX4-I)

C " DEFINE ROWS 1 AND Z.
515 IFINO.EO. 1)GO TO 530 $ J=ML-IXZ

DO 5Z0 I=1,IXZ $ FLI!)=GLIJ-I)
5Z0 FI;)=DNIML+I)

C " STORE ROWS N-Z AND N-3.
530 IFINO.EO.NAP)GO TO 550 $ J=ML-IX2

DO 540 I=l.IXZ $ GLlJ+!)=FL<J+I)
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540 DN(ML+I)=F(J+I)
550 IAG=-NAGttZ

C PRl:t.'RE GR ID BLOCK FOR SMOOTH ING
DO 560 L=l,NUMPS
IF(FL(L).LT.LAG)FL(L)=O

560 CONTINUE
C . STORE GRID VALUES ON LS.

DO 570 L=l,3
BUFFER OU, (LS.l)(KOEB(l.L),KOEB(NUMPS,L») $ I=UNIT(LS)

570 CONTINUE
600 CONTINUE

ENDFILE LS $ I=UNIT(LS) $ REWINO LS
END
OVERLAY(Z.Z)
PROGRAM lTERATE

C t t t THIS PROGRAM SMOOTHS THE GRID VALUES TO FIT A SURFACE OF MINIMUM t [

C t t t CURVATURE. GRID VALUES ARE SAVED AFTER NBB ITERATIONS IF REOuiRED. __ C
COMMON/COEFB/COEF(6Z5,6).SUM(Z).SUMZ(Z).VAL.VALZ.ADJM
COMMON/DATAB/NOST,BORDER.NDB.NUBSA(3).X(1000).Y(1000), W(1000)
COMMON/GRIDEiDX,DY.IAX.JAM,JAR.JAXLST,NAP,NIGP,NLP.NUMPS.XO.YO.YXR
COMMON I lTERBI lNDIV. KG, LE. NN. NAG. NIP. NAL. NLA. NBB. NO. F. FL. H
COMMON/MAINB/LAREA.SCAX,SCAY.OLAT,OLON,Ll.LZ.Ml.MZ.AVERAG,RANGE
COMMON/TT/NAME,TIMES.CLDK,IPRNT.JPRNT.TUN.LOT.LOTX.NRE(9)
COMMON/UNITB/LD.LI.LD.LO,LR.LS,LT,LUN,NOPB,lBUF(1000)
DIMENSION KOEB(6000,3),F(6000).FL(6000).H(6000). ITYP(3)
EOUIVALENCE (F.KOEB)
INTEGER FL.Y
REAL LE, LARGE
DATA \ITYP=4HLINE.4HFAST.4HSLOW)
OMEGA=KG/l00.0 $ LARGE=10.0El0 $ NRE(6i=8HITA/9

C . CALCULATE COEFFICIENTS AND ~RINT HEADING.
IX4=IAXtNLP $ IXZ=IX4/Z $ CALL CALCO
IF(IPRNT.GE.l)PRINT 10

10 FORMAT(lHO,43X-FREE POINTS-9X-FIXED POINTS-/15X-ITERATION TYPE-,
1 t BLOCK t5X'AV.AOJ. RMS-7X-AV.ADJ. RMS- .6X,
Z tMAX.ADJ. TlME-/1X)

ITERATION LOOP
DO 250 NN=l,NAL
REWIND LI $ I=UNIT(LI) $ JM=JAR

DO 20 L=l,2
BUFFER IN (LI, 1)(F(1),F(5» $ IF (UNIT(LI»ZO.Z60,Z60

ZO CONTINUE
IF(NN.LT.NAL)GO TO 30 $ IF(NBB.EO. l)GO TO 30
LAREA=7HCONTOUR $ NIGP=NIP $ NUMPS=NAL $ XO=BORDER

30 REWIND LO $ I=UNIT(LO)
BUFFER OUT (LO, ~)(LAREA,RANGE) $ I=UNIT(LO)
BUFFER OUT (LO.l)(DX.YXR) $ I=UNIT(LO)

ITERA,t EACH BLDCK IN TURN.
DO 240 NO=l,NAP $ IF(NO.EO.NAP)JAX=JAXLST $ NUMPS=IAX-JAX
IF(NN.NE.NAL)GO TO 40 $ NP=(JAR-NLP)tIAX

40 DO 50 L= 1,3
BUFFER IN (LI.l) (KOEB(l,L).KOEB(NUMPS.L»
IF(UNIT(LI»50,260.260

50 CONTINUE $ NFIX=H(NUMPS) $ NFREE=H(NUMPS-l)
SUM(l)~SUM(Z)=SUMZ(1)=SUM2(Z)=ADJM=0

.. RESET OVERLAPPING GRID VALUES AND CALL CURVATE TO ITERATE THE GRID BLOCK
IF(NO.EO.l)GO TO 90

70 DO 80 L=l,IX2
F(L)=X(L) $ IF(Y(L).NE.O)FL(L)=Y(L)

80 CONTINUE
90 IF(NN.GT.NLA)GO TO 110

CALL LINEATE (IAX,JAX) $ GO TO 115
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REAL LE, LARGE
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OMEGA=KG/l00.0 $ LARGE=10.0El0 $ NRE(6i=8HITA/9

C . CALCULATE COEFFICIENTS AND ~RINT HEADING.
IX4=IAXtNLP $ IXZ=IX4/Z $ CALL CALCO
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10 FORMAT(lHO,43X-FREE POINTS-9X-FIXED POINTS-/15X-ITERATION TYPE-,
1 t BLOCK t5X'AV.AOJ. RMS-7X-AV.ADJ. RMS- .6X,
Z tMAX.ADJ. TlME-/1X)

ITERATION LOOP
DO 250 NN=l,NAL
REWIND LI $ I=UNIT(LI) $ JM=JAR

DO 20 L=l,2
BUFFER IN (LI, 1)(F(1),F(5» $ IF (UNIT(LI»ZO.Z60,Z60

ZO CONTINUE
IF(NN.LT.NAL)GO TO 30 $ IF(NBB.EO. l)GO TO 30
LAREA=7HCONTOUR $ NIGP=NIP $ NUMPS=NAL $ XO=BORDER

30 REWIND LO $ I=UNIT(LO)
BUFFER OUT (LO, ~)(LAREA,RANGE) $ I=UNIT(LO)
BUFFER OUT (LO.l)(DX.YXR) $ I=UNIT(LO)

ITERA,t EACH BLDCK IN TURN.
DO 240 NO=l,NAP $ IF(NO.EO.NAP)JAX=JAXLST $ NUMPS=IAX-JAX
IF(NN.NE.NAL)GO TO 40 $ NP=(JAR-NLP)tIAX

40 DO 50 L= 1,3
BUFFER IN (LI.l) (KOEB(l,L).KOEB(NUMPS.L»
IF(UNIT(LI»50,260.260

50 CONTINUE $ NFIX=H(NUMPS) $ NFREE=H(NUMPS-l)
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.. RESET OVERLAPPING GRID VALUES AND CALL CURVATE TO ITERATE THE GRID BLOCK
IF(NO.EO.l)GO TO 90

70 DO 80 L=l,IX2
F(L)=X(L) $ IF(Y(L).NE.O)FL(L)=Y(L)
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SUBROUTINE LINEATE (I,J)
* THIS ROUTINE LINEARLY SMOOTHS A GRID OF I BY J VALUES BY AVERAGING.' * C
COMM8N/COEFB/COEF(6Z5,6),SUM(Z),SUMZ(Z),VAL,VAL2,ADJM
CQMMON/ITERB/INDIV,KG,LE,NN,NAG,NIP,NAL,NLA,NBB,NO,F,FL,H
DI~ENSION F(6000),FL(6000),H(6000)
INTEGER FL
II=JJ=3 $ IL=I-Z $ JL=J-2 $ KK=O

C ... FIND THE AVERAGE OF NEAREST NEIGHBOURS FOR UNFLAGGED POINTS.

C

CALL CURVATE (IAX,JAX,NAP,OMEGA)
IF(NN.LT.NAL)GO TO 180 $ IF(NBB.EO.l)GO TO 180

. LAST ITERArION. SET GRID VALUES OUTSIDE CUTOFF TO THE DEFAULT VALUE.
IF(NO.LT.NAP)GO TO 120 $ W:JAXLST'IAX

DO 170 J=l,NP
IF(FL(J).EO.O)F(J)=LARGE
CONTI NUE

OUTPUT THE NEW GRID VALUES.
DO 185 L=l,3
BUFFER OUT (LO,l) (KOEP'l,L),KOEB(NUMPS,L»
J=UNIHLO)
CONTINUE

. STORE THE OVERLAPPING VALUES.
J=IAX*(JAX-NLP)

DO 190 L=l,IX2
X(L)=F(J'L) $ Y(L)=FL(J+L)
CONTINUE

PRINT THE ITERATION STATISTICS.
IF(IPRNT.EO.O)GO TO 240 $ L=l $ IF(NN.GT.NLA)L=2
IF(NN.GT.NIP)L=3 $ TIMES=TIMEF(CLOK)-TUN
VAL=SUM/NFREE $ VAL2=SORT(SUM2/NFREE) ~ ADJM=SQRT(ADJM)
PRINT 200,NN,ITYP(L),NQ,VAL,VAL2,ADJM,TIMES
FORMAT(15X, I5,6X,A4, I5,5X,2Fl0.3,20X,Fl0.3,-3PF10.3)
IF(NN.LE.NIP.OR.NFIX.EO.O)GO TO 240
VAL=SUM(2)/NFIX $ VAL2=SQRT(SUM2(2)/NFIX)
PRINT 210,VAL,VAL2
FORMAT(lH+,59X,2Fl0.3)
CONTINUE

ENDFILE LO $ J=UNIT(LO) $ LI=LO $ LO=LR·LS-LI
250 CONTINUE $ RETURN
260 PRINT 270,LI $ CALL ORICHEK(6)
270 FORMAT (5X,-ERROR ON RESTART TAPE -13)

END
SUBROUTINE CALCO

C * • * THIS ROUTINE CALCULATES THE COEFFICIENTS FOR THE GRID SUB-SQUARES.
COMMON/COEFB/COEF(625,6),SUM(2),SUM2(2),VAL,VAL2,ADJM
COMMON/ITERB/INDIV,KG,LE,NN,NAG,NIP,~AL,NLA,NBB,NO,F,FL,H

REAL LE
SG=1.0/25.0

DO 20 J=l,25 $ L=(J-1}'25
DO 20 1=1,25 $ K=I+L $ IF(K.EO.313)GO TO 20
EX=(1-13)*SG $ EY=(J-13)*SG
DX=ABS(EX) $ DY=ABS(EY) $ P=DX.DY
COEF(K,l)=LE*(4/P)·(l·DX*DY/(1+P»
COEF(K,2)=LE*(1-2*DX*(l·DX)!(P·p-P)
COEF(K,3)=LE·Z*(l-Z*DY/(l·P»
COEF(K,4)=LE·Z*(l-Z*DX/(l·P»
COEF(K,5)=LE-(l-Z*DY*(l·DY)/(P·P*P»
IF(J.LT. 13)GO TO 10
M=l $ IF(I.LT.13)M=Z $ GO TO 15
M=4 $ IF(I.LT.13)M=3
COEF(K,6)=M
CONTINUE
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SUBROUTINE LINEATE (I,J)
* THIS ROUTINE LINEARLY SMOOTHS A GRID OF I BY J VALUES BY AVERAGING.' * C
COMM8N/COEFB/COEF(6Z5,6),SUM(Z),SUMZ(Z),VAL,VAL2,ADJM
CQMMON/ITERB/INDIV,KG,LE,NN,NAG,NIP,NAL,NLA,NBB,NO,F,FL,H
DI~ENSION F(6000),FL(6000),H(6000)
INTEGER FL
II=JJ=3 $ IL=I-Z $ JL=J-2 $ KK=O

C ... FIND THE AVERAGE OF NEAREST NEIGHBOURS FOR UNFLAGGED POINTS.

C

CALL CURVATE (IAX,JAX,NAP,OMEGA)
IF(NN.LT.NAL)GO TO 180 $ IF(NBB.EO.l)GO TO 180

. LAST ITERArION. SET GRID VALUES OUTSIDE CUTOFF TO THE DEFAULT VALUE.
IF(NO.LT.NAP)GO TO 120 $ W:JAXLST'IAX

DO 170 J=l,NP
IF(FL(J).EO.O)F(J)=LARGE
CONTI NUE

OUTPUT THE NEW GRID VALUES.
DO 185 L=l,3
BUFFER OUT (LO,l) (KOEP'l,L),KOEB(NUMPS,L»
J=UNIHLO)
CONTINUE

. STORE THE OVERLAPPING VALUES.
J=IAX*(JAX-NLP)

DO 190 L=l,IX2
X(L)=F(J'L) $ Y(L)=FL(J+L)
CONTINUE

PRINT THE ITERATION STATISTICS.
IF(IPRNT.EO.O)GO TO 240 $ L=l $ IF(NN.GT.NLA)L=2
IF(NN.GT.NIP)L=3 $ TIMES=TIMEF(CLOK)-TUN
VAL=SUM/NFREE $ VAL2=SORT(SUM2/NFREE) ~ ADJM=SQRT(ADJM)
PRINT 200,NN,ITYP(L),NQ,VAL,VAL2,ADJM,TIMES
FORMAT(15X, I5,6X,A4, I5,5X,2Fl0.3,20X,Fl0.3,-3PF10.3)
IF(NN.LE.NIP.OR.NFIX.EO.O)GO TO 240
VAL=SUM(2)/NFIX $ VAL2=SQRT(SUM2(2)/NFIX)
PRINT 210,VAL,VAL2
FORMAT(lH+,59X,2Fl0.3)
CONTINUE

ENDFILE LO $ J=UNIT(LO) $ LI=LO $ LO=LR·LS-LI
250 CONTINUE $ RETURN
260 PRINT 270,LI $ CALL ORICHEK(6)
270 FORMAT (5X,-ERROR ON RESTART TAPE -13)

END
SUBROUTINE CALCO

C * • * THIS ROUTINE CALCULATES THE COEFFICIENTS FOR THE GRID SUB-SQUARES.
COMMON/COEFB/COEF(625,6),SUM(2),SUM2(2),VAL,VAL2,ADJM
COMMON/ITERB/INDIV,KG,LE,NN,NAG,NIP,~AL,NLA,NBB,NO,F,FL,H

REAL LE
SG=1.0/25.0

DO 20 J=l,25 $ L=(J-1}'25
DO 20 1=1,25 $ K=I+L $ IF(K.EO.313)GO TO 20
EX=(1-13)*SG $ EY=(J-13)*SG
DX=ABS(EX) $ DY=ABS(EY) $ P=DX.DY
COEF(K,l)=LE*(4/P)·(l·DX*DY/(1+P»
COEF(K,2)=LE*(1-2*DX*(l·DX)!(P·p-P)
COEF(K,3)=LE·Z*(l-Z*DY/(l·P»
COEF(K,4)=LE·Z*(l-Z*DX/(l·P»
COEF(K,5)=LE-(l-Z*DY*(l·DY)/(P·P*P»
IF(J.LT. 13)GO TO 10
M=l $ IF(I.LT.13)M=Z $ GO TO 15
M=4 $ IF(I.LT.13)M=3
COEF(K,6)=M
CONTINUE
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SUBROUTINE CURVATE (kXX,kYY,NAPP,EGA)
• THIS RQUTINE SMOOTHS THE GRID SURFACE BY SUCCESSIVE ITERATIONS.
COMMON/COEFB/COEF(6Z5,6),SUM(Z),SUMZIZ:,VAL,VALZ,ADJM
COMMON/ITERB/INDIV,kG,LE,NN,NAG,NIP,NAL,NLA,NBB,NQ,F,FL,H
DIMENSION kOEB(6000,3),F(6000),FL(6000).H(6000)
DIMENSION IB(4),JB(4)
EQUIVALENCE (F,kOEB)
INTEGER FL
DATA (I B= 1, -1 , -1 , 1)
DATA (JB= 1,1, -1 ,-1)
kX=kXX $ KY=KYY $ NIT=l
kXMZ=KX-Z $ KXM1=kX-l $ KXP1=kX'1 $ kXPZ=kX·Z
kXZ=kX'2 $ KXZMZ=KXZ-Z $ kXZM1=kXZ-l $ kXZP1=kXZ-l $ kXZPZ=kX2·Z
kX3=kX.3 $ kX3Ml=KX3-1 $ kX3Pl=kX3-1 $ kX3PZ=KX3-Z
kX4=kX.4 $ KX4Ml=KX4-1
kk =kX'kY $ Kkl=kk-kX $ KkZ=kk-kXZ $ kK3=kK-KX3 $ KK4=KK-kX4
KK1PZ=KK1-Z $ KKZP2=kKZ-Z $ Kk3PZ=KK3'Z $ KK4PZ=KK4-Z

DO ZOO LIT=l,NIT $ L=KXZMZ
IF(KY.LT.5.0R.KX.LT.5)GO TO 60

C .. I~TERNAL GRID POINTS.
DO 50 J=5,KY $ N=l
L=L-4 $ LS1=L-KX2 $ LGZ=L'KX $ LG3=L-KX $ LG4=L-KXZ

DD 40 I=5,KX
L=L-l $ LG1=LG1·1 $ LGZ=LGZ-l $ LG3=LG3-1 $ LG4=LG4·1
VAL=F(, ) $ M=FL<L> $ IF(M.GE.l )ZO,10
F(L)-,8.0'(F(L·l)-F(L-l)·F(LGZ)·F(LG3»

-2.0·(F(LGZ-l)·F(LGZ-i)-F(LG3-1)-F(LG3-1»
-F(LG1)-F(LG4)-F(L+Z)-F(L-Z»/ZO.0

GO TO 30
IF(NN.LE.NIP.OR.M.EQ.313)GD TO 3D $ N=Z

MODIFY GHID VALUE WITH AN OBSERVATION. SLOW ITERATION.
LB3=COEF(M,6) $ L81=IB(LB3) $ LBZ=KX'JB(LB3)
FHS=H(L)-COEF(M,Z)'F(L·LB1-LBZ)-COEF(M,3)·F(L-LBZ)­

COEF(M,4)·F(L-LB1)-COEF(M,5)·F(L-LB1+LBZ)
F(L)=(FHS+(F(L-l)+F(L-l)-F(LGZ)+F(LG3»-0.Z5·(F(LG1)­

F(LG4)-F(L-Z)-F(L-Zl)-O.5·(F(LGZ-l)-F(LGZ-l)­
F(LG3-1)-F(LG3-1»)/(1.0-COEF(M,l»

SrORE THE ADJUSTMENT, ADJUSTMENT SQUARED AND MAXIMUM ADJUSTMENT.
VAL=F(L)-VAL $ VALZ=VAL"Z $ IF(ADJM.LT.VALZ)ADJM=VALZ
SUM(N)=SUM(N)-VAL $ SUMZ(N)=SUMZ(N)-VAL2
CONTINUE

CONTINUE
IF(NQ.NE. l)GO TO 100 $ IF(KX.LT.5)GO TO 70

TOP BORDER

C

DO !c~ k=JJ,JL $ kk=kk-l
00 Z10 L=II,IL $ LL=kk-L
IF(FL(LL).GE. l)GO TO Z10
H(LL)=(F(LL-l)-F(LL-l)-F(LL-I)·F(LL·I»/4.0
CONTINUE

CONTINUE
. REDEFINE THE UNFLAGGEO GRID VALUES WITH THE AVERAGE VALUE.
kk=O

DO Z40 k=JJ,~L $ kk=Kk'l
DD Z30 L=II ,IL $ LL=kk·L
IF(FL(LL).GE. l)GO TO Z30

C ... STORE THE ADJUSTMENT, ADJUSTMENT SQUARED AND MAXIMUM ADJUSTMENT.
VAL=H(LL)-F(LL) $ VALZ=VAL"Z $ IF(ADJM.LT.VALZ)ADJM=VALZ
SUM=SUM-VAL $ SUMZ=SUMZ'VALZ
F(LL> =H( LL>
CONTINUE

CONTINUF.
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SUBROUTINE CURVATE (kXX,kYY,NAPP,EGA)
• THIS RQUTINE SMOOTHS THE GRID SURFACE BY SUCCESSIVE ITERATIONS.
COMMON/COEFB/COEF(6Z5,6),SUM(Z),SUMZIZ:,VAL,VALZ,ADJM
COMMON/ITERB/INDIV,kG,LE,NN,NAG,NIP,NAL,NLA,NBB,NQ,F,FL,H
DIMENSION kOEB(6000,3),F(6000),FL(6000).H(6000)
DIMENSION IB(4),JB(4)
EQUIVALENCE (F,kOEB)
INTEGER FL
DATA (I B= 1, -1 , -1 , 1)
DATA (JB= 1,1, -1 ,-1)
kX=kXX $ KY=KYY $ NIT=l
kXMZ=KX-Z $ KXM1=kX-l $ KXP1=kX'1 $ kXPZ=kX·Z
kXZ=kX'2 $ KXZMZ=KXZ-Z $ kXZM1=kXZ-l $ kXZP1=kXZ-l $ kXZPZ=kX2·Z
kX3=kX.3 $ kX3Ml=KX3-1 $ kX3Pl=kX3-1 $ kX3PZ=KX3-Z
kX4=kX.4 $ KX4Ml=KX4-1
kk =kX'kY $ Kkl=kk-kX $ KkZ=kk-kXZ $ kK3=kK-KX3 $ KK4=KK-kX4
KK1PZ=KK1-Z $ KKZP2=kKZ-Z $ Kk3PZ=KK3'Z $ KK4PZ=KK4-Z

DO ZOO LIT=l,NIT $ L=KXZMZ
IF(KY.LT.5.0R.KX.LT.5)GO TO 60

C .. I~TERNAL GRID POINTS.
DO 50 J=5,KY $ N=l
L=L-4 $ LS1=L-KX2 $ LGZ=L'KX $ LG3=L-KX $ LG4=L-KXZ

DD 40 I=5,KX
L=L-l $ LG1=LG1·1 $ LGZ=LGZ-l $ LG3=LG3-1 $ LG4=LG4·1
VAL=F(, ) $ M=FL<L> $ IF(M.GE.l )ZO,10
F(L)-,8.0'(F(L·l)-F(L-l)·F(LGZ)·F(LG3»

-2.0·(F(LGZ-l)·F(LGZ-i)-F(LG3-1)-F(LG3-1»
-F(LG1)-F(LG4)-F(L+Z)-F(L-Z»/ZO.0

GO TO 30
IF(NN.LE.NIP.OR.M.EQ.313)GD TO 3D $ N=Z

MODIFY GHID VALUE WITH AN OBSERVATION. SLOW ITERATION.
LB3=COEF(M,6) $ L81=IB(LB3) $ LBZ=KX'JB(LB3)
FHS=H(L)-COEF(M,Z)'F(L·LB1-LBZ)-COEF(M,3)·F(L-LBZ)­

COEF(M,4)·F(L-LB1)-COEF(M,5)·F(L-LB1+LBZ)
F(L)=(FHS+(F(L-l)+F(L-l)-F(LGZ)+F(LG3»-0.Z5·(F(LG1)­

F(LG4)-F(L-Z)-F(L-Zl)-O.5·(F(LGZ-l)-F(LGZ-l)­
F(LG3-1)-F(LG3-1»)/(1.0-COEF(M,l»

SrORE THE ADJUSTMENT, ADJUSTMENT SQUARED AND MAXIMUM ADJUSTMENT.
VAL=F(L)-VAL $ VALZ=VAL"Z $ IF(ADJM.LT.VALZ)ADJM=VALZ
SUM(N)=SUM(N)-VAL $ SUMZ(N)=SUMZ(N)-VAL2
CONTINUE

CONTINUE
IF(NQ.NE. l)GO TO 100 $ IF(KX.LT.5)GO TO 70

TOP BORDER

C

DO !c~ k=JJ,JL $ kk=kk-l
00 Z10 L=II,IL $ LL=kk-L
IF(FL(LL).GE. l)GO TO Z10
H(LL)=(F(LL-l)-F(LL-l)-F(LL-I)·F(LL·I»/4.0
CONTINUE

CONTINUE
. REDEFINE THE UNFLAGGEO GRID VALUES WITH THE AVERAGE VALUE.
kk=O

DO Z40 k=JJ,~L $ kk=Kk'l
DD Z30 L=II ,IL $ LL=kk·L
IF(FL(LL).GE. l)GO TO Z30

C ... STORE THE ADJUSTMENT, ADJUSTMENT SQUARED AND MAXIMUM ADJUSTMENT.
VAL=H(LL)-F(LL) $ VALZ=VAL"Z $ IF(ADJM.LT.VALZ)ADJM=VALZ
SUM=SUM-VAL $ SUMZ=SUMZ'VALZ
F(LL> =H( LL>
CONTINUE

CONTINUF.
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DD 160 1=5,KX $ LG1=LG1+l $ LGZ=LGZ+l $ L=L+l
F(L)=(4.0'(F(L-l)+F(L·l)+F(LGZ»-F(LG1)-F(L-Z)-F(L'Z)

-F(LGZ-l)-F(LGZ+l»17.0
CONTINUE

BOTTOM CORNERS
F(KKZ+l)=(4.0'(F(KKZPZ)+F(KK3'1»'Z.0·F(KK1+l)-F(KKZ·3)

-F(KK3PZ)-F(KK1PZ)-F(KK4+1»/6.0
F(KK1PZ)=(4.0'(F(KKZPZ)'F(KK1+3»'Z.0'F(KK1'1)-F'~KZ*3'

-F(KK3PZ)-F(KKZ+l)-F(KK1'4»/6.0
F(KK1)=(4.0.(F(KKZ)+F(KK1-1»'Z.0.F(KK)-F(KK1-Z)-F(KKZ-1)

-F(KK-1)-F(KK3»/6.0
F(KK-1)=(4.0.(F(KK-Z)+F(KK1-1»+Z.0·F(KK)-F(KK1-Z)-F(KKZ-I)

-F(KK-3)-F(KK1»/6.0
F(KK1+1)=(Z.0'(F(KKZ+1)*F(KK1+Z»-F(KK3.1)-F(KK1*3»/Z.0
F(KK)=(Z.0'(F(KK-1)+F(KK1»-F(KK-Z)-F(KKZ»/Z.0
CONTINUE

END
OVERLAY(3,O)
PROGRAM CONTOUR

C • THIS PROGRAM CONTROLS THE DRAWING OF CONTOUR LINES FROM GRIDDED DATA.'
C - - - WINDDWING OPTION ADDED IN JUNE 1977.
C - - - - - - - THIS EDITION OF PROGRAM DATED Z9/06/77 - - - - ­

CDMMON/CONTROL/NAIM(8),INMAIN,NEDATE,NEDIT,NEVERS,LOTY
COMMDN/MAINB/LAREA,SCAX,SCAY,OLAT,OLON,Ll,LZ,M1,MZ,AVERAG,RANGE
COMMON/TT/NAME,TIMES,CLOK,lPRNT,JPRNT,TUN,LOT,LOTX,NRE(9)
CO~MON/UNITB/LD,LI,LO,LO,LR,LS,LT,LUN,NOPB,IBUF(1000)
CDMMDN/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO
COMMON/ALAKP/A,LA,KP,MULP
COMMON/INTER/CONVL(Z),SINHIB,ILF,IRT,JTP,JBT
COMMON/SCOL/SCINT,SCALE,OIST,PIST,NAP,IAX,JAX,KULN,INHIB,IT
DIMENSION A(ZOOO),LA(7~00),KP(4C),C(&000),F(6000),NUCS(Z),MULP(40)
DIMENSION NA(8),NOM(4)
EOUIVALENCE (F,LA) , (DX,KP(1» , (OY,KP(Z» , (NA,C(5»
INTEGER A
DATA (NOM=8H nMITTED,10H- INFINITY, 10H ARE HEAVY,10H+ INFINITY)

DTL=DBL=DWL=DEL=O.O $ NRE(7)=8HCON/ll,
IF(NAME.EO.7HCONTOUR)LI=40 $ NMR=O $ BIG=10.0E 'v $ SMALL=O.OOOl
. DEFINE CONTOURING PARAMETERS FROM INPUT CARD OR ASSIGN UEFAULT VALUES.

5 IF(INMAIN.NE.O)GO TO 50 $ READ 10,NAME,NAIM
10 FORMAT (A8,T1,8A10)

IF(EOF(60»450,ZO
ZO IF(NAME.EO.8H'CONTOUR)GO TO 50

IF(NAME.NE.8H'MAPPLOT)GO TO 25 $ INMAIN=l $ GO TO 455
Z5 PRINT 30,NAME
30 FORMAT(1H1,10X,'CONTOUR CARD ERROR. FIRST WORD WAS - ',Al0)
40 CALL ORICHEK (6) $ RETURN
50 INMAIN=O $ IF(NAIM(Z).EO.6HWINOOW)GO TO 500

DECODE (80,60,NAIM) NAME,NUMBA,CONVL,CMIN,CMAX,SINHIB,IT,INK,JPRNT
60 FORMAT (A8,IZ,5F5.Z,I1,ZIZ)

NUR=O $ IF(NMR.NE.O)GO TO 65 $ CALL BEGINIT $ CALL ORICHEK (4)
65 IF(NMR.GT.O)GO TO ZOO $ NMR=-NMR

IF(IPRNT.EO.O)IPRNT=JPRNT $ JPRNT=IPRNT/Z

. READ IN VARIABLES FROM RESTART TAPE AND DEFINE CONTOUR BLOCKS.
REWIND LI $ REWIND LD $ J=UNIT(LI) $ J=UNIT(LD)
BUFFER IN (LI,1)(LAREA,RANGE) $ IF(UNIT(LI')70,~Q,80

70 BUFFER IN (LI,1)(KP,KP(11» $ IF(UNIT(LI:J10U,80,80
80 ~RINT 90,LI $ GO TO 40
90 FORMAT (~X,' END OF FILE OR PARITY ERROR ON RESTART UNIT '(3)

100 IF(LAREA.~O.7HCONTOUR)GO TO lZ0 $ PRINT 110 $ GO TO 40
110 FORMAT (6)"'DATA NOT IN CONTOUR FORMAT, FINAL ITERATION NEEDED')

NOS
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DD 160 1=5,KX $ LG1=LG1+l $ LGZ=LGZ+l $ L=L+l
F(L)=(4.0'(F(L-l)+F(L·l)+F(LGZ»-F(LG1)-F(L-Z)-F(L'Z)

-F(LGZ-l)-F(LGZ+l»17.0
CONTINUE

BOTTOM CORNERS
F(KKZ+l)=(4.0'(F(KKZPZ)+F(KK3'1»'Z.0·F(KK1+l)-F(KKZ·3)

-F(KK3PZ)-F(KK1PZ)-F(KK4+1»/6.0
F(KK1PZ)=(4.0'(F(KKZPZ)'F(KK1+3»'Z.0'F(KK1'1)-F'~KZ*3'

-F(KK3PZ)-F(KKZ+l)-F(KK1'4»/6.0
F(KK1)=(4.0.(F(KKZ)+F(KK1-1»'Z.0.F(KK)-F(KK1-Z)-F(KKZ-1)

-F(KK-1)-F(KK3»/6.0
F(KK-1)=(4.0.(F(KK-Z)+F(KK1-1»+Z.0·F(KK)-F(KK1-Z)-F(KKZ-I)

-F(KK-3)-F(KK1»/6.0
F(KK1+1)=(Z.0'(F(KKZ+1)*F(KK1+Z»-F(KK3.1)-F(KK1*3»/Z.0
F(KK)=(Z.0'(F(KK-1)+F(KK1»-F(KK-Z)-F(KKZ»/Z.0
CONTINUE

END
OVERLAY(3,O)
PROGRAM CONTOUR

C • THIS PROGRAM CONTROLS THE DRAWING OF CONTOUR LINES FROM GRIDDED DATA.'
C - - - WINDDWING OPTION ADDED IN JUNE 1977.
C - - - - - - - THIS EDITION OF PROGRAM DATED Z9/06/77 - - - - ­

CDMMON/CONTROL/NAIM(8),INMAIN,NEDATE,NEDIT,NEVERS,LOTY
COMMDN/MAINB/LAREA,SCAX,SCAY,OLAT,OLON,Ll,LZ,M1,MZ,AVERAG,RANGE
COMMON/TT/NAME,TIMES,CLOK,lPRNT,JPRNT,TUN,LOT,LOTX,NRE(9)
CO~MON/UNITB/LD,LI,LO,LO,LR,LS,LT,LUN,NOPB,IBUF(1000)
CDMMDN/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO
COMMON/ALAKP/A,LA,KP,MULP
COMMON/INTER/CONVL(Z),SINHIB,ILF,IRT,JTP,JBT
COMMON/SCOL/SCINT,SCALE,OIST,PIST,NAP,IAX,JAX,KULN,INHIB,IT
DIMENSION A(ZOOO),LA(7~00),KP(4C),C(&000),F(6000),NUCS(Z),MULP(40)
DIMENSION NA(8),NOM(4)
EOUIVALENCE (F,LA) , (DX,KP(1» , (OY,KP(Z» , (NA,C(5»
INTEGER A
DATA (NOM=8H nMITTED,10H- INFINITY, 10H ARE HEAVY,10H+ INFINITY)

DTL=DBL=DWL=DEL=O.O $ NRE(7)=8HCON/ll,
IF(NAME.EO.7HCONTOUR)LI=40 $ NMR=O $ BIG=10.0E 'v $ SMALL=O.OOOl
. DEFINE CONTOURING PARAMETERS FROM INPUT CARD OR ASSIGN UEFAULT VALUES.

5 IF(INMAIN.NE.O)GO TO 50 $ READ 10,NAME,NAIM
10 FORMAT (A8,T1,8A10)

IF(EOF(60»450,ZO
ZO IF(NAME.EO.8H'CONTOUR)GO TO 50

IF(NAME.NE.8H'MAPPLOT)GO TO 25 $ INMAIN=l $ GO TO 455
Z5 PRINT 30,NAME
30 FORMAT(1H1,10X,'CONTOUR CARD ERROR. FIRST WORD WAS - ',Al0)
40 CALL ORICHEK (6) $ RETURN
50 INMAIN=O $ IF(NAIM(Z).EO.6HWINOOW)GO TO 500

DECODE (80,60,NAIM) NAME,NUMBA,CONVL,CMIN,CMAX,SINHIB,IT,INK,JPRNT
60 FORMAT (A8,IZ,5F5.Z,I1,ZIZ)

NUR=O $ IF(NMR.NE.O)GO TO 65 $ CALL BEGINIT $ CALL ORICHEK (4)
65 IF(NMR.GT.O)GO TO ZOO $ NMR=-NMR

IF(IPRNT.EO.O)IPRNT=JPRNT $ JPRNT=IPRNT/Z

. READ IN VARIABLES FROM RESTART TAPE AND DEFINE CONTOUR BLOCKS.
REWIND LI $ REWIND LD $ J=UNIT(LI) $ J=UNIT(LD)
BUFFER IN (LI,1)(LAREA,RANGE) $ IF(UNIT(LI')70,~Q,80

70 BUFFER IN (LI,1)(KP,KP(11» $ IF(UNIT(LI:J10U,80,80
80 ~RINT 90,LI $ GO TO 40
90 FORMAT (~X,' END OF FILE OR PARITY ERROR ON RESTART UNIT '(3)

100 IF(LAREA.~O.7HCONTOUR)GO TO lZ0 $ PRINT 110 $ GO TO 40
110 FORMAT (6)"'DATA NOT IN CONTOUR FORMAT, FINAL ITERATION NEEDED')

NOS



120 lAX=KP(3) $ J,R=KP(5) $ JAXLST=KP(6) $ NAP=KP(71 $ NLP=KP(9)
IF(LI.EO.40)CALL PARAM (KP(1).KP(2).KP(11).KP(81.~P(10»
SCALE=10.0.S0RT(SCAX·SCAY·SOO)
ABMAX=AVERAG+RANGE $ ABMIN=AVERAG-RANGE
JAX=JAR-NLP $ NUMPS=IAX.JAR
LONOS=INT(DWL/OX+0.5)-2 $ ILF=L1+LONOS $ IRT=L2+2+INT(OEL/DX-0.5)
LATOS=INT(DTL/DY·0.5)-2 $ JTP=M1+LATOS $ JBT=M2+2'INT(DBL/DY-0.5)
IHG=(RT-ILF+1 $ JHG=JBT-JTP+1 $ MAX=JHG $ IFCMAX.GT.40)MAX:40
JBL=8000/1HG $ IFCJBL.GT.MAX)JBL=M~X
IBL=2000/JBL $ IF(IBL.GT.IHG)IBL=IHG
NBJ=LINE=JU=O $ LAP=5 $ NUMC=JBL.IHG $ LVJ=JBL
NBI=(IHG-LAP-1)/(IBL-LAP)+1 $ LVI=IHG-(NBI-l)'(IBL-LAP)

DO 190 NO=1.NAP $ IF(NO.EO.NAP)JAX=JAXLST $ JL=llF-1
BUFFER IN (Ll,ll( F. F(NU~lPS» $ IF(UNIHL!»130.80

130 BUFFER IN CLI.1)CKP(1).KP(10» $ IF(UNIT(LI»140.80
140 BUFFER IN (L!.ll(KP(1),KPClO)) $ IF(UNIHL!»150,80

REFORMAT GRID VALUES ONTO CONTOUR BLOCKS AND WRITE ON FILE LO.
150 DO 180 J=1.JAX $ LINE:LINE+l

IF(LINE.LT.JTP)GO TO 180 $ IFCLINE.GT.JBT)GO TO 195
DO 160 1=1,IHG

160 CCJU+I)=F(JL+I)
JU=JU+IHG $ IF(JU.LT.NUMC)GO TO 180
BUFFER OUT (LO.1) CC.CCNUMC» $ I=UNITCLD)
JU=5'IHG $ NBJ=NBJ+l

DD 170 l=l.JU
170 C(I)=CCl.NUMC-JU)
180 JL=JL+IAX
190 CO~rINUE

195 IFCJU.LE.5.IHG)GO TO 200 $ LVJ=JU/IHG $ NGJ=NBJ.l
BUFFER OUT (LD.1) (C.C(JU» $ I=UNITCLD)
ENDFILE LD $ I=UNIT(LD)

200 REWIND LD $ I=UNIT(LD) $ ~MR=NMR+l
IF(SINHIB.LE.0.0)SINHIB=0.D5!SCAY
IFCNUMBA.EO.O)GO TO 215
IFCNUR.GT.O)GO TO 205 $ IFCNUMBA.EO. l)GO TO 210
ONE=CONVL(1) $ TWO=CONVL(2) $ UP=CMAX $ DN=CMIN
CONVL(l)=TWO $ CONVL(2)=0.0 $ IFCNUMBA.GT.3)NUMBA=3
IF(CMAX-CMIN.GT.SMALL)GO TO 210 $ UP=BIG $ DN=-BIG $ GO TO 210

205 CONVL(l)=ONE $ CONVL(2)=-TWO $ CMIN=CN $ CMAX=UP
IF(NUR.EO.2.AND.CMIN.LT.0.0)CMIN=0.0
IFCNUMBA.EO.2.AND.CMAX.GT.0.0)CMAX=0.0

210 NUMBA=NUMBA-1 $ INK=NUR=NUR'l $ IFCCM~X.LT.CMIN)GD TO 445
IFCCONVL.GE.0.01GD TO 215 $ TWO=-TWO $ IF(NUMBA.GT.O)GO TO 205

215 IFCNMR.EO.l)GO TO 225
C ... SET NEW PLOT BLOCK FOR ANOTHER CONTOUR LEVEL.

PRINT 220.NMR $ CALL TAGBLOK
220 FORMAT C1HO,llX.30(1H').' START CONTOUR PLOT BLOCK ',(3)

CAI L PLOT CO.0.0.0.-3) $ CALL NEWPEN (1)
225 IFCCONVL.GT.O.O)GO TO 250 $ RS=1.0
230 RG=RANGE'RS

IF(RG.GE.l.00)GO TO 235 $ RS=RS'10.0 $ GO TO 230
235 IF(RG.LT. 10.0)GO TO 240 $ RS=RS/10.0 $ GO TO 230

[ . IF CONTOUR LEVELS ARE UNDEFINED CALCULATE LEVELS TO SUIT THIS DATA.
~40 CONVL=0.5

IF(RG.LE.4.0)CONVL=0.2
IFCRG.LE.2.0)CONVL=0.1
CONVL=CONVL/RS $ CONVL(2)=CONVL.l0.0

250 IFCRANGE.GT.500.0'CONVL)GO TO 460 $ JL=2
IF(CMAX.GT.CMIN.AND.CMAX.LE.O)CONVL=-CONVL
I=1 $ IFe CONVL< 1) . LT. 0.0) 1=-1
J:l $ IFCCONVL(2).LT.0.0)J=-1

001

120 lAX=KP(3) $ J,R=KP(5) $ JAXLST=KP(6) $ NAP=KP(71 $ NLP=KP(9)
IF(LI.EO.40)CALL PARAM (KP(1).KP(2).KP(11).KP(81.~P(10»
SCALE=10.0.S0RT(SCAX·SCAY·SOO)
ABMAX=AVERAG+RANGE $ ABMIN=AVERAG-RANGE
JAX=JAR-NLP $ NUMPS=IAX.JAR
LONOS=INT(DWL/OX+0.5)-2 $ ILF=L1+LONOS $ IRT=L2+2+INT(OEL/DX-0.5)
LATOS=INT(DTL/DY·0.5)-2 $ JTP=M1+LATOS $ JBT=M2+2'INT(DBL/DY-0.5)
IHG=(RT-ILF+1 $ JHG=JBT-JTP+1 $ MAX=JHG $ IFCMAX.GT.40)MAX:40
JBL=8000/1HG $ IFCJBL.GT.MAX)JBL=M~X
IBL=2000/JBL $ IF(IBL.GT.IHG)IBL=IHG
NBJ=LINE=JU=O $ LAP=5 $ NUMC=JBL.IHG $ LVJ=JBL
NBI=(IHG-LAP-1)/(IBL-LAP)+1 $ LVI=IHG-(NBI-l)'(IBL-LAP)

DO 190 NO=1.NAP $ IF(NO.EO.NAP)JAX=JAXLST $ JL=llF-1
BUFFER IN (Ll,ll( F. F(NU~lPS» $ IF(UNIHL!»130.80

130 BUFFER IN CLI.1)CKP(1).KP(10» $ IF(UNIT(LI»140.80
140 BUFFER IN (L!.ll(KP(1),KPClO)) $ IF(UNIHL!»150,80

REFORMAT GRID VALUES ONTO CONTOUR BLOCKS AND WRITE ON FILE LO.
150 DO 180 J=1.JAX $ LINE:LINE+l

IF(LINE.LT.JTP)GO TO 180 $ IFCLINE.GT.JBT)GO TO 195
DO 160 1=1,IHG

160 CCJU+I)=F(JL+I)
JU=JU+IHG $ IF(JU.LT.NUMC)GO TO 180
BUFFER OUT (LO.1) CC.CCNUMC» $ I=UNITCLD)
JU=5'IHG $ NBJ=NBJ+l

DD 170 l=l.JU
170 C(I)=CCl.NUMC-JU)
180 JL=JL+IAX
190 CO~rINUE

195 IFCJU.LE.5.IHG)GO TO 200 $ LVJ=JU/IHG $ NGJ=NBJ.l
BUFFER OUT (LD.1) (C.C(JU» $ I=UNITCLD)
ENDFILE LD $ I=UNIT(LD)

200 REWIND LD $ I=UNIT(LD) $ ~MR=NMR+l
IF(SINHIB.LE.0.0)SINHIB=0.D5!SCAY
IFCNUMBA.EO.O)GO TO 215
IFCNUR.GT.O)GO TO 205 $ IFCNUMBA.EO. l)GO TO 210
ONE=CONVL(1) $ TWO=CONVL(2) $ UP=CMAX $ DN=CMIN
CONVL(l)=TWO $ CONVL(2)=0.0 $ IFCNUMBA.GT.3)NUMBA=3
IF(CMAX-CMIN.GT.SMALL)GO TO 210 $ UP=BIG $ DN=-BIG $ GO TO 210

205 CONVL(l)=ONE $ CONVL(2)=-TWO $ CMIN=CN $ CMAX=UP
IF(NUR.EO.2.AND.CMIN.LT.0.0)CMIN=0.0
IFCNUMBA.EO.2.AND.CMAX.GT.0.0)CMAX=0.0

210 NUMBA=NUMBA-1 $ INK=NUR=NUR'l $ IFCCM~X.LT.CMIN)GD TO 445
IFCCONVL.GE.0.01GD TO 215 $ TWO=-TWO $ IF(NUMBA.GT.O)GO TO 205

215 IFCNMR.EO.l)GO TO 225
C ... SET NEW PLOT BLOCK FOR ANOTHER CONTOUR LEVEL.

PRINT 220.NMR $ CALL TAGBLOK
220 FORMAT C1HO,llX.30(1H').' START CONTOUR PLOT BLOCK ',(3)

CAI L PLOT CO.0.0.0.-3) $ CALL NEWPEN (1)
225 IFCCONVL.GT.O.O)GO TO 250 $ RS=1.0
230 RG=RANGE'RS

IF(RG.GE.l.00)GO TO 235 $ RS=RS'10.0 $ GO TO 230
235 IF(RG.LT. 10.0)GO TO 240 $ RS=RS/10.0 $ GO TO 230

[ . IF CONTOUR LEVELS ARE UNDEFINED CALCULATE LEVELS TO SUIT THIS DATA.
~40 CONVL=0.5

IF(RG.LE.4.0)CONVL=0.2
IFCRG.LE.2.0)CONVL=0.1
CONVL=CONVL/RS $ CONVL(2)=CONVL.l0.0

250 IFCRANGE.GT.500.0'CONVL)GO TO 460 $ JL=2
IF(CMAX.GT.CMIN.AND.CMAX.LE.O)CONVL=-CONVL
I=1 $ IFe CONVL< 1) . LT. 0.0) 1=-1
J:l $ IFCCONVL(2).LT.0.0)J=-1

001



Z55 ZINT=CONVL(Z)'I'J $ IF(ZINT.NE.O.O)GO TO Z60 $ CONVL(Z)=BIG $ JL=l
Z60 PRINT Z65,CONVL(1).ZINT,NOM(Z.J),SINHIB
Z65 FORMAT(lH-.ZOX.'CONTOUR LINE EVERY'Fl0.3. , CONTOURS AT 'Fl0.3,Al0

1 /lHI1.Z0X,·L1NES INHIBITED IF CLOSER THAN'F7.3' MINUTES.)
ENCODE (ZO.Z67,NUCS) CMIN.CMAX

Z67 FORMAT (ZF10.3)
IF(CMIN.LE.-BIG)NUCS(l)=NOM(Z) $ IF(CMAX.GE.BIG)NUCS(Z)=NOM(4)
IF(CMAX.GT.CMIN.AND.CMAX-CMIN.LT.2·BIG)PRINT Z70,NUCS

Z70 FORMAT(lHO.ZOX.'CONTOUR BETWEEN. AI0 • AND. AI0 • ONLY.)
IF(CMAX.GT.ABMAX)CMAX=ABMAX $ IF(CMIN.LT.ABMIN)CMIN=ABMIN
IF(INK.LT.1.0R.INK.GT.4)INK=1
PRINT Z75, IN",

Z75 FORMAT(lHO,l X,'THE PEN NUMBER IS 'IZ)
CALL PARAM (O.O.CONVL(l).ZINT'(J.l)/Z,INK,NMR)
NUCS(1)=4H AND $ IF(J.LT.0)NUCS(1)=4H NOT
WRITE (LT.?77) CONVL(l),NUCS(l),ZINT.INK

Z77 FORMAT (. LEVEL'FI0.3,A4.FI0.3/' PEN NUMBER '. 11,17X)
CALL PLOT (0.0.0.0.3)

C ... FLOATING GRID VALUES ARE SCALED BY ZINT TO INTEGERS FOR LINKUT. '" C
CONVL(l)=ABS(CONVL(l» $ JAX=JBL
ZINT=8000.0/CONVL $ ZINHIB=ZINT/(SINHIB'SCAY)
IF(IPRNT.NE.O)PRINT Z80,IHG,JHG,NBI.NBJ,IBL.JBL,LV! ,LVJ.ZINT

Z80 FORMAT(lX/5X.·IHG='15' JHG='I5' NBI='13' NBJ='I3' iBL=.I5,
1 • JBL=·I5. LVI=.I5. LVJ=,15/5X •• SCALE FACTOR IS • ,F8.Z)

C .. SEARCH DATA TO FIND NUMBER OF LINES NEEDED.
DO 440 J=l.NBJ
BUFFER IN (LD.l) (C.C(NUMC» $ IF(UNIT(LD»Z90.80

Z90 IF(IPRNT.EO.O)GO TO 300
TIMES=TIMEF(CLOK)-TUN $ PRINT 295,TIMES

Z95 FLJRMAT ('0 TIME IS '" .'-3PFI0.3' SECOND')
300 IAX=IBL' 'F(J.EO.NBJ)JAX=LVJ $ PIST-(J-l).(JBL-LAP)+LATOS

DO l=l.NBI $ GRT=-BIG $ EAS=BIG
K=(I-I/'(IBL-LAP) $ OIST=K+LONOS:£ IF(I.EO.NBI)IAX=LVI
IF(JPRNT.NE.O)PRINT 310.I.J.IAX.JAX.OIST.PIST

310 FORMAT<5X'!='I3' J='I3' IAX=*I5' JAX='I5,
1 • OIST='F5.0' PIST='F5.0)

DO 340 JJ=l.JAX
M=(JJ-l)'IAX $ ML=(JJ-1)'IHG+K

DO 320 I I=1.IAX $ L=II.ML
A(II·M)=C(L)·ZINT
IF(C(L).GT.GRT.AND.C(L).LT.BIGiGRT=C(L)
IF(C(L).LT.EAS)EAS=C(L)

3Z0 CON rINUE
IF(JPRNT.NE.O)PRINT 330.C(ML+1).C(L)

330 FOPMAT(20X.'EDGES'20X,E10.Z.10X.E10.Z)
340 CONT INUE

. IF NO LINES ARE NEEDEG SKIP THIS BLOCK.
IF(GRT.GT.EAS)GO TO 350

345 P~INT 346 $ GO TO 430
346 FOR~AT (1HO.ZOX,'NO CONTOURS IN THIS BLOCK')
350 I' (ABS( CMAX-C~1i '.). LE. SMALL>GO TO 355

IF(CMIN.GT.GRT.ll.CMAX.LT.EAS)GO TO 345
IF (CMI N. GT. EA: )E, S=CMI N
IF(CMAX.LT.un~'GPi=CMAX

CALCULATE AND STORE 1111_ qEOUIRED LEVELS AND THEIR WEIGHT.
355 GRT=GRT+SMALL $ EAS=EAS-SMALL

LG=ABS(GRT)/CONVL $ LG8=ABS(GRT)/CONVL(2)
LL=ABS(EAS)/CONVL $ LLB=ABS(EAS)/CONVL(Z)
IF(GRT.GT.O.O)GO TO 360 $ LG=-LG-1 $ LGB=-LGB-1

~b~ IF(EAS.GT.O.OIGO TO 370 $ LL=-LL-1 $ LLB=-LL5-1
j70 IF(JPRNT.NE.O)PRINT 380,LG.LL,LGB.LLB
380 FORMAT (ZX·LG=.I5' LL='I5' LGB='15' LLB='I5)

PO';

Z55 ZINT=CONVL(Z)'I'J $ IF(ZINT.NE.O.O)GO TO Z60 $ CONVL(Z)=BIG $ JL=l
Z60 PRINT Z65,CONVL(1).ZINT,NOM(Z.J),SINHIB
Z65 FORMAT(lH-.ZOX.'CONTOUR LINE EVERY'Fl0.3. , CONTOURS AT 'Fl0.3,Al0

1 /lHI1.Z0X,·L1NES INHIBITED IF CLOSER THAN'F7.3' MINUTES.)
ENCODE (ZO.Z67,NUCS) CMIN.CMAX

Z67 FORMAT (ZF10.3)
IF(CMIN.LE.-BIG)NUCS(l)=NOM(Z) $ IF(CMAX.GE.BIG)NUCS(Z)=NOM(4)
IF(CMAX.GT.CMIN.AND.CMAX-CMIN.LT.2·BIG)PRINT Z70,NUCS

Z70 FORMAT(lHO.ZOX.'CONTOUR BETWEEN. AI0 • AND. AI0 • ONLY.)
IF(CMAX.GT.ABMAX)CMAX=ABMAX $ IF(CMIN.LT.ABMIN)CMIN=ABMIN
IF(INK.LT.1.0R.INK.GT.4)INK=1
PRINT Z75, IN",

Z75 FORMAT(lHO,l X,'THE PEN NUMBER IS 'IZ)
CALL PARAM (O.O.CONVL(l).ZINT'(J.l)/Z,INK,NMR)
NUCS(1)=4H AND $ IF(J.LT.0)NUCS(1)=4H NOT
WRITE (LT.?77) CONVL(l),NUCS(l),ZINT.INK

Z77 FORMAT (. LEVEL'FI0.3,A4.FI0.3/' PEN NUMBER '. 11,17X)
CALL PLOT (0.0.0.0.3)

C ... FLOATING GRID VALUES ARE SCALED BY ZINT TO INTEGERS FOR LINKUT. '" C
CONVL(l)=ABS(CONVL(l» $ JAX=JBL
ZINT=8000.0/CONVL $ ZINHIB=ZINT/(SINHIB'SCAY)
IF(IPRNT.NE.O)PRINT Z80,IHG,JHG,NBI.NBJ,IBL.JBL,LV! ,LVJ.ZINT

Z80 FORMAT(lX/5X.·IHG='15' JHG='I5' NBI='13' NBJ='I3' iBL=.I5,
1 • JBL=·I5. LVI=.I5. LVJ=,15/5X •• SCALE FACTOR IS • ,F8.Z)

C .. SEARCH DATA TO FIND NUMBER OF LINES NEEDED.
DO 440 J=l.NBJ
BUFFER IN (LD.l) (C.C(NUMC» $ IF(UNIT(LD»Z90.80

Z90 IF(IPRNT.EO.O)GO TO 300
TIMES=TIMEF(CLOK)-TUN $ PRINT 295,TIMES

Z95 FLJRMAT ('0 TIME IS '" .'-3PFI0.3' SECOND')
300 IAX=IBL' 'F(J.EO.NBJ)JAX=LVJ $ PIST-(J-l).(JBL-LAP)+LATOS

DO l=l.NBI $ GRT=-BIG $ EAS=BIG
K=(I-I/'(IBL-LAP) $ OIST=K+LONOS:£ IF(I.EO.NBI)IAX=LVI
IF(JPRNT.NE.O)PRINT 310.I.J.IAX.JAX.OIST.PIST

310 FORMAT<5X'!='I3' J='I3' IAX=*I5' JAX='I5,
1 • OIST='F5.0' PIST='F5.0)

DO 340 JJ=l.JAX
M=(JJ-l)'IAX $ ML=(JJ-1)'IHG+K

DO 320 I I=1.IAX $ L=II.ML
A(II·M)=C(L)·ZINT
IF(C(L).GT.GRT.AND.C(L).LT.BIGiGRT=C(L)
IF(C(L).LT.EAS)EAS=C(L)

3Z0 CON rINUE
IF(JPRNT.NE.O)PRINT 330.C(ML+1).C(L)

330 FOPMAT(20X.'EDGES'20X,E10.Z.10X.E10.Z)
340 CONT INUE

. IF NO LINES ARE NEEDEG SKIP THIS BLOCK.
IF(GRT.GT.EAS)GO TO 350

345 P~INT 346 $ GO TO 430
346 FOR~AT (1HO.ZOX,'NO CONTOURS IN THIS BLOCK')
350 I' (ABS( CMAX-C~1i '.). LE. SMALL>GO TO 355

IF(CMIN.GT.GRT.ll.CMAX.LT.EAS)GO TO 345
IF (CMI N. GT. EA: )E, S=CMI N
IF(CMAX.LT.un~'GPi=CMAX

CALCULATE AND STORE 1111_ qEOUIRED LEVELS AND THEIR WEIGHT.
355 GRT=GRT+SMALL $ EAS=EAS-SMALL

LG=ABS(GRT)/CONVL $ LG8=ABS(GRT)/CONVL(2)
LL=ABS(EAS)/CONVL $ LLB=ABS(EAS)/CONVL(Z)
IF(GRT.GT.O.O)GO TO 360 $ LG=-LG-1 $ LGB=-LGB-1

~b~ IF(EAS.GT.O.OIGO TO 370 $ LL=-LL-1 $ LLB=-LL5-1
j70 IF(JPRNT.NE.O)PRINT 380,LG.LL,LGB.LLB
380 FORMAT (ZX·LG=.I5' LL='I5' LGB='15' LLB='I5)

PO';



NUCS=LG-LL $ NUCS(Z)~LGB-LLB
DD 4Z0 ~=1.JL ~ IF(CONVL(K).LE.O.O)GO TO 4Z0
IF(NUCS(K).EO.0.GO TO 4Z0

38~ KULN=O $ INHId=ZINHIB*CONVL(K)
DO 400 KK=1.40
CP=CONVL(K)*(LL+KK)
K?(KK)=CP*ZINT $ MULP(KK)=K
IF(K.EO.Z.OR.JL.EO.1)GO TO 390
L=CP/CONVL(Z) $ IF(L*CONVL(Z).EO.CP)MULP(KK)=O

390 IF(IPRNT.NE.O)PRINT 395.CP.KK
395 FORMAT (5X,*CP=*F8.0* KK=*(3)

KULN=KULN+1 $ IC(KK.GE.NUCS(K»GO TO 410
400 CONTINUE

C . CALL LINKUT TO FIND THE CONTOUR LINE CUTS.
410 NUCSIK)=NUCS(K)-KULN $ LL=LL+KULN

CALL Ll NKUT
IF(NUCS(K).GT.O)GO TO 385 $ LL=LLB

4Z0 CONTINUE
430 CONTINUE
440 CONTINUE
445 IF(NUMBA.GT.O)GO TO ZOO $ GO TO 5
450 LOT=3HEND
455 NAME=8H*CONTOUR $ CALL FINIT $ CALL TAGBLOK

CALL PLOT (0.0,0.0,-3) $ CALL NEWPEN (1)
CALL ORICHEK (5) $ RETURN

460 PR!Nl 470,RANGE,CONVL(1) $ GO TO 445
470 FORMAT(6X*MORE THAN 500 LEVEeS ON MAP. RANGE *G1Z.Z* LEVEL *Fl0.Z)
500 DECODE (80.510,NAIM) NAME.LAREA,NA $ NMR=-IABS(NMR)
510 FORMAT (ZA10,4(I3,IZ»

DO 5Z0 K=1.7.Z
IF(NA(K).LT.0)NA(K+1)=-NA(K+1)
C(K/Z*1)=60.0.NA(K)+NA(K+1)

5Z0 CONTI NUE
IF(C(1).GE.C(Z).OR.C(3).GE.C(4»GO TO 540
IF(C(1).LT.TLT)C(1)=TLT $ IF(C(Z).GT.BLT)C(Z)=BLT
IF(C(3).LT.WLN)C(3)=WLN $ IF(C(4).GT.ELN)C(4)=ELN
DTL=C(1)-TLT $ DBL=C(Z)-BLT $ DWL=C(3)-WLN $ DEL=C(4)-ELN
PRINT 530,NA $ WRITE (LT,535) NA $ GO TO 5

530 FORMAT (1HO. 11X.60(1H*)/1HO.11X,-WINDDW AT LATITUDE -ZI3- TO *ZI3.
1 * AND LONGITUDE *ZI3* fO *ZI3)

535 FORMAT (1H ,Z9(1H-)/* WINDOW *Z(I3,IZ).1H/.Z(I3.IZ»
540 PRINT 550 $ WRITE (LT.550) $ DTL=DBL=DWL=DEL=0.0 $ GO TO 5
550 FORMAT (* WINDOW CANCELLED *.1ZX,30(1H<»

END
SUBROUTINE LINKUT
COMMON/TT/NAME.TIMES.CLOK.IPRNT,JPRNT,TUN.LDT,LDTX,NRE(9)
cOMMON/ALAKP/F(ZOOO).KUT(7500).LVL(40).MDL(40)
COMMON/CUBIS/JX.KDN.I.J,INTS,IAXM.JAXM
COMMON/DRAW/NDP.LDOP,LDF.LIN,LKI,LRF.PEN
CDMMON/LINXI LIX.LIY.LFX.LFY
COMMON/SCOLlSCINT,SCALE,OX,OY,LlNE .IAX,JAX,NDC,INHIB,IT

C CALCULATES THE POSITIONS OF CONTOUR LINES INTERSECTIONS WITH THE GRID. C
C. . . POSITIONS OF CONTOURS CUTTING GRID DIAGONALS ADDE~ IN JAN 1978. C
C LIX = INITIAL X FOR LINE. LFX = FINAL X FOR LINE.
C LIY = INITIAL Y FOR LINE. LFY = FINAL Y FOR LI~~.
C LDF = LINE DIRECTION FLAG. LKI = LINE KUT INDEX.
C LOF = LAST OR FIRST POINT. LRF = LINE REPETITION FACTOR.
C - - - THIS EDITION WRITTEN MARCH 1977. THIS VERSION DATED 1Z/01/78.

DIMENSION NOP(ZOO),LOOP(ZOO),LDF(ZOO),LIN(ZOO),LKI(ZOO).LRF(ZOOi
DIMENSION LIX(ZOO).LIY(ZGO).LFX(ZOO).LFY(ZOO),IDI(ZOO)
DIMENSION DN(80).FL(80).PEN(80).USED(4)
DIMENSION NUZ) .NE(4) .NM(4) .MM(1Z),KM(6), IM(6)

C06

NUCS=LG-LL $ NUCS(Z)~LGB-LLB
DD 4Z0 ~=1.JL ~ IF(CONVL(K).LE.O.O)GO TO 4Z0
IF(NUCS(K).EO.0.GO TO 4Z0

38~ KULN=O $ INHId=ZINHIB*CONVL(K)
DO 400 KK=1.40
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K?(KK)=CP*ZINT $ MULP(KK)=K
IF(K.EO.Z.OR.JL.EO.1)GO TO 390
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390 IF(IPRNT.NE.O)PRINT 395.CP.KK
395 FORMAT (5X,*CP=*F8.0* KK=*(3)

KULN=KULN+1 $ IC(KK.GE.NUCS(K»GO TO 410
400 CONTINUE

C . CALL LINKUT TO FIND THE CONTOUR LINE CUTS.
410 NUCSIK)=NUCS(K)-KULN $ LL=LL+KULN

CALL Ll NKUT
IF(NUCS(K).GT.O)GO TO 385 $ LL=LLB

4Z0 CONTINUE
430 CONTINUE
440 CONTINUE
445 IF(NUMBA.GT.O)GO TO ZOO $ GO TO 5
450 LOT=3HEND
455 NAME=8H*CONTOUR $ CALL FINIT $ CALL TAGBLOK

CALL PLOT (0.0,0.0,-3) $ CALL NEWPEN (1)
CALL ORICHEK (5) $ RETURN

460 PR!Nl 470,RANGE,CONVL(1) $ GO TO 445
470 FORMAT(6X*MORE THAN 500 LEVEeS ON MAP. RANGE *G1Z.Z* LEVEL *Fl0.Z)
500 DECODE (80.510,NAIM) NAME.LAREA,NA $ NMR=-IABS(NMR)
510 FORMAT (ZA10,4(I3,IZ»

DO 5Z0 K=1.7.Z
IF(NA(K).LT.0)NA(K+1)=-NA(K+1)
C(K/Z*1)=60.0.NA(K)+NA(K+1)

5Z0 CONTI NUE
IF(C(1).GE.C(Z).OR.C(3).GE.C(4»GO TO 540
IF(C(1).LT.TLT)C(1)=TLT $ IF(C(Z).GT.BLT)C(Z)=BLT
IF(C(3).LT.WLN)C(3)=WLN $ IF(C(4).GT.ELN)C(4)=ELN
DTL=C(1)-TLT $ DBL=C(Z)-BLT $ DWL=C(3)-WLN $ DEL=C(4)-ELN
PRINT 530,NA $ WRITE (LT,535) NA $ GO TO 5

530 FORMAT (1HO. 11X.60(1H*)/1HO.11X,-WINDDW AT LATITUDE -ZI3- TO *ZI3.
1 * AND LONGITUDE *ZI3* fO *ZI3)

535 FORMAT (1H ,Z9(1H-)/* WINDOW *Z(I3,IZ).1H/.Z(I3.IZ»
540 PRINT 550 $ WRITE (LT.550) $ DTL=DBL=DWL=DEL=0.0 $ GO TO 5
550 FORMAT (* WINDOW CANCELLED *.1ZX,30(1H<»

END
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C LIX = INITIAL X FOR LINE. LFX = FINAL X FOR LINE.
C LIY = INITIAL Y FOR LINE. LFY = FINAL Y FOR LI~~.
C LDF = LINE DIRECTION FLAG. LKI = LINE KUT INDEX.
C LOF = LAST OR FIRST POINT. LRF = LINE REPETITION FACTOR.
C - - - THIS EDITION WRITTEN MARCH 1977. THIS VERSION DATED 1Z/01/78.

DIMENSION NOP(ZOO),LOOP(ZOO),LDF(ZOO),LIN(ZOO),LKI(ZOO).LRF(ZOOi
DIMENSION LIX(ZOO).LIY(ZGO).LFX(ZOO).LFY(ZOO),IDI(ZOO)
DIMENSION DN(80).FL(80).PEN(80).USED(4)
DIMENSION NUZ) .NE(4) .NM(4) .MM(1Z),KM(6), IM(6)
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INTEGER F.DN.FL.PEN,USED
DATA (NE=Z.3.4,l).(KM=Z.1,Z,1.Z.1).(IM=0.'l.1,O.1.1)
DATA (NM=1,O.-1,O), (MM=O,O,O,-1,-1,O.0.0.I,O.1,O)
DATA (INTS=1000),(LARGE=1000000000),(LIM=3),(SCINT=1000.0)

NRE(8)=8HKUT/9 ,
TIMES=TIMEF(CLOK)-TUN $ IF(IPRNT.N~.O)PRINT 10,TIMES

10 FORMAT (. LINKUT ENTERED AT TIME .... 'F10.0)
NU 1) =IAXMM= IAX-Z $ NUZ) =JAX- 3 $ MI-1(6) =IAXM= IAX-1 $ MM(3) =-MM( 6)
NM(Z)=Mh(8)=MM(1Z)=IAX $ NM(4)=MM(1)=MM(Z)=-IAX
NUMPS=IAX'JAX $ JAXM=JAX-1 $ JAXMM=JAXM-1 $ IAXZ=IAX'Z

C " SET EDGE FLAGS.
DO 30 j=1,JAX

DO ZO 1=1,IAX $ M=I'(J-1)'IAX $ NX=NY=O
IF(I.LE.Z.OR.J.LE.Z)NX=NY=1
IF(I.GE.IAXMM.OR.J.GE.JAXM)NX=1
IF(J.GE.JAXMM.OR.I.GE.IAXM)NY=l
CALL LGL <DN.M,1,NX) $ CAlL LGL <DN.M.Z.NY>

ZO CONTINUE
30 CONTINUE

SET INHIBITION FLAGS ~N.
DO 80 J=Z.JAXM

DO 70 I=Z.IAXM $ M=!'(J-1)'IAX 1 IF(F(M).GE.LARGE)GO TO 60
50 IF(F(M·IAX)·F(M-IAX).F(M.1).F(M-1).GE.LARGE)GO TO 70

L=ISORT«F(M·IAX)-F(M-!AX»'·Z'(F(M.1)-F(M-1»"Z)/Z
IF(L.LE.INHIB)GO TO 70

60 CALL LGL (DN,M, 1, 1) $ CALL LGL (DN.M-1.1.1)
CALL LGL (DN,M,Z,1) $ CALL LGL (DN.M-IAX.Z,1)

70 CONTINUE
80 CONTINUE

. CONTOUR LEVEL SEARCH.
KT=-1 $ LINE=Nl=O

DO 800 KK=1.NOC $ IF(MOL(KK).EO.O)GO :G 800 $ KON=LVL(KK)
NL(1)=IAXMM $ NL(Z)=JAX-3
IF(IPRNT.EO.O)GO TO 100
TIMES=TIMEF(CLOK)-TUN $ PRINT 90.kON.TIMES

90 FORMAT (10X,'CONTOUR LEVEL '110' STARTED AT TIME ...• F10.0)
100 DO 110 M=1,NUMPS

CA!L LGL (FL,M,1,O) 1 CALL LGL (FL,M.Z,O)
IF(IABS(KON-F(M».GT.LIM)GO TO 110

C CONTOUR LEVEL THROUGH A GRID POINT.
K:-LIM $ IF(F(M) .GE.KON)K=LIM $ F(M)=F(M)'K

110 .ONTINUE
C SET CONTOUR CUT FLAGS.

DO 140 J=Z.JAXM
DO 130 I=Z.IAXr1 $ M=I'(J-l)'IAX
IF( I .GE.IAXM)GO TO 1Z0 $ MP=M.1
IF(F(M).F(MP).GE.LARGE.OR.F(M).EO.F(MP»GO TO 1Z0
L=(KON-F(M».\F(MP)-KON)
IF(L.GE.O)CALL LGL (FL.M,l.1)

1Z0 IF(J.GE.JAXM)GO TO 130 $ MP=M.IAX
IF(F(M).F(MP).GE.LARGE.OR.F(M).EO.F(MP»GO TO 130
L=(KON-F(M».(F(MP)-KON)
IF(L.GE.O)CALL LGL (FL,M,Z.1)

130 r0NTINUE
140 CON~IWUE

C SEARCH FOR CONTOUR CUT FLAGS
MU=IAX.1 $ L=O $ NW=1 $ MAX=NL(1) $ KTST=o

150 IF(KTST.GT.O)GO TO 700 $ M=MU'NM(NW) $ L=L.1
DO 160 K=1,Z $ CALL LGC (FL,M.K,MP) $ IF(MD.EO.1)GO TO 170

160 CONTINUE $ k=O
170 IF<L.LT.MAX)GO TO 190 $ 11'=0

-----------_._-----------------~
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NW=NE(NW) $ L=NW-NW/3*2 $ MAX=NL(L)=NL(L)-1 $ L=0
IF(MAX.GE. 1)GO TO 190 $ IN=1-IN $ IF(IN.EO.1)180,780
MU=M $ IF(K.EO.O)GO TO 150 ! NP=M*2+K $ IN=N=O

SEARCH END OF LINE
IK=K/2*3 $ IJ=IN*6+IK $ NT=O $ N=N+'

DO 210 11=1,3 $ MN=M+MM(II+IJ) $ KN=KM(II+IK)
CALL Lr.C (FL,MN,KN,MP) $ IF(MP.EO.1)NT=NT+!I
CONTINUE $ IF(NT.GE. 1)GO TO 215

IN=1-IN $ LP=O $ GO TO 220
IF(NT.GT.3)GO TO 216 $ IN=IM(NT+IN*3)
M=M+MM(NT+IJ) $ K=KM(NT+IK)
LP=M*2+K $ IF(LP.EO.NP.OR.N.GT.1000)220,200
ND=MN $ IF(MM(IJ+1).EO.0)ND=MN+NM(KN)
CALL MIDF (M,MD) $ IF(JX.EO.KQN)JX=KON+10 $ NT=1
JY=(KON-F(~»*(JX-KON) $ IF(JY.LE.0)NT=3 $ GO TO 215

BEGIN LINE
J=(M-1)/IAX+' $ 1=M-(J-1)*IAX $ N=M+NM(K)
JX=INTS*(KON-F(M»/(F(N)-F(M» $ LINE=LINE+1
CALL CUSP (M.N) $ NO='
I,X=NY=O $ IF(F(N).LT.F(M»NY=1 $ IF(N-M.EO.IAX)NY=l-NY
LRF(LINE)=MOL(KK) $ LKI(LINE)=KT=KT+2 $ NP=(KT+1)/2
KUT(KT)=LIY'LINE)=INTS*(!-1)+Jx*(2-K)
KUTIKT+1)=LIY(LINE)=INTS*(J-1)+JX*(K-1)
CALL LGC (DN,M,K,MP) $ CALL LGL (PEN,NP,O,MP)
MP=1 $ IF(LP.EO.O)MP=O $ LOOP(LINE)=MP $ CALL LGL (FL,M,K,MP)
IK=K/2*3 $ IJ=!N*6+IK $ NT=O

DO 7',0 11=1,3 $ MN=M+MM(II+IJ) $ KN=KM(II+IK)
C~LL LGC (FL,MN,KN,MP) $ IF(MP.EO.1)NT=NT+II
~ONTINUE $ IF(NT.GE.1)GO TO 270

NOP(lIN~)=MP=NP-NI $ IF(MP.GE.2)GO TO 260
LINE IS TGO SHORT

LINE=Li~E-1 $ KT=KT-2*MP $ GO TO 150
FINISH LINe

LFX(LINE)=LEX $ LFY(LINE)=LEY $ NI=NP
IF(LINE.GE.200.0R.KT.GE.7000)810,150

FIND NEXT CUT.
IF(NX.NE.O)GO TO 280 $ NX=2-NY
IF(MN.EO.M.OR.MN.EO.M+1.0R.MN.EG.M+IAX)NX=1+NY $ IDI(LINE)=NX

CALCULATE THE CUTS ACROSS EACH DIAGONAL TO THE EXIT EDGE.
MN=M+MM(IJ+1) $ MO=M+MM'IJ+3) $ KN=KM(IK+1) $ KO=KM(IK+3)
NN=MN+NM(KN) $ ND=MO+NM(KO) $ IF(M.NE.MN)ND=MO

FIND THE MIDPOINT VALUE 0: THE GRID SOUARE AND THE DIAGONAL CUT.
CALL MIDF (M,ND) $ MIO=JX $ JY=(KON-F(M»*(MID-KON)
MO=1 $ IF(JY.LT.0)MO=3 $ IF(NT.EO.6)NT=MO $ JS=1
MN=M=M+MM(IJ+NT) $ KN=K=KM(IK+NT) $ NN=MN+NM(KN)
CALL LGC (DN,M,K,MP)
J=(MN-1)/IAX+1 $ [=MN-(J-1)*IAX $ IN=~M(NT+IN*3)
JX=INTS*(KON-F(MN»/(F(NN)-F(MN» $ tALL CUSP (MN,NN)
LEX=INTS*(I-1)+JX*(2-KN) $ LEY=INTS*(J-1)+JX*\~N-1)

ARE TWO SUCCESSIVE POINTS TOO CLOSE TOGETHER.
JX=(LEX-KUT(KT»**2+(LEY-KUT(KT+1»**2 $ F(JX.LT.50)GO TO 410
KT=KT+2 $ NP=NP+1 $ GO TO 420
IF«NO*(1-3)+(J-3)*(I-IAXMM)*(J-JAXMM»."c:.0)GO TO 670
KUT(KT)=LEX $ KUT(KT+1)=LEY $ CALL LGL (PEN,NP,O,Mr)

DOES THIS LINE CLOS~ ON ITSELF. IF SO THEN TERMINATE IT.
JX=(LEX-LIX(LINE»**2+(LEY-LIY(LINE»**2 $ IF(JX.LT.LIM)JS=-1
IF(KT.LE.7490.AND.NP-NI.LE.195)GO TO 670

SUSPEND LINE AND STORE PARAMETERS.
LOOP(LINE)=O $ KTST=KT-6 $ NST=N $ KST=K $ JS=-1
NO=O $ IF (!. EO. 3.OR. J .EO. 3.OR. I .EO. IAXMM .!JR. J .EO. JAxtli"t) NO=2
CALL LGL (FL,M,K,O) $ IF(JS.LT.0)250,230

RECOMMENCE LINE AND RECALL PARAMETERS.
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SEARCH END OF LINE
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DO 210 11=1,3 $ MN=M+MM(II+IJ) $ KN=KM(II+IK)
CALL Lr.C (FL,MN,KN,MP) $ IF(MP.EO.1)NT=NT+!I
CONTINUE $ IF(NT.GE. 1)GO TO 215

IN=1-IN $ LP=O $ GO TO 220
IF(NT.GT.3)GO TO 216 $ IN=IM(NT+IN*3)
M=M+MM(NT+IJ) $ K=KM(NT+IK)
LP=M*2+K $ IF(LP.EO.NP.OR.N.GT.1000)220,200
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CALL MIDF (M,MD) $ IF(JX.EO.KQN)JX=KON+10 $ NT=1
JY=(KON-F(~»*(JX-KON) $ IF(JY.LE.0)NT=3 $ GO TO 215

BEGIN LINE
J=(M-1)/IAX+' $ 1=M-(J-1)*IAX $ N=M+NM(K)
JX=INTS*(KON-F(M»/(F(N)-F(M» $ LINE=LINE+1
CALL CUSP (M.N) $ NO='
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C~LL LGC (FL,MN,KN,MP) $ IF(MP.EO.1)NT=NT+II
~ONTINUE $ IF(NT.GE.1)GO TO 270

NOP(lIN~)=MP=NP-NI $ IF(MP.GE.2)GO TO 260
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IF(LINE.GE.200.0R.KT.GE.7000)810,150

FIND NEXT CUT.
IF(NX.NE.O)GO TO 280 $ NX=2-NY
IF(MN.EO.M.OR.MN.EO.M+1.0R.MN.EG.M+IAX)NX=1+NY $ IDI(LINE)=NX

CALCULATE THE CUTS ACROSS EACH DIAGONAL TO THE EXIT EDGE.
MN=M+MM(IJ+1) $ MO=M+MM'IJ+3) $ KN=KM(IK+1) $ KO=KM(IK+3)
NN=MN+NM(KN) $ ND=MO+NM(KO) $ IF(M.NE.MN)ND=MO

FIND THE MIDPOINT VALUE 0: THE GRID SOUARE AND THE DIAGONAL CUT.
CALL MIDF (M,ND) $ MIO=JX $ JY=(KON-F(M»*(MID-KON)
MO=1 $ IF(JY.LT.0)MO=3 $ IF(NT.EO.6)NT=MO $ JS=1
MN=M=M+MM(IJ+NT) $ KN=K=KM(IK+NT) $ NN=MN+NM(KN)
CALL LGC (DN,M,K,MP)
J=(MN-1)/IAX+1 $ [=MN-(J-1)*IAX $ IN=~M(NT+IN*3)
JX=INTS*(KON-F(MN»/(F(NN)-F(MN» $ tALL CUSP (MN,NN)
LEX=INTS*(I-1)+JX*(2-KN) $ LEY=INTS*(J-1)+JX*\~N-1)

ARE TWO SUCCESSIVE POINTS TOO CLOSE TOGETHER.
JX=(LEX-KUT(KT»**2+(LEY-KUT(KT+1»**2 $ F(JX.LT.50)GO TO 410
KT=KT+2 $ NP=NP+1 $ GO TO 420
IF«NO*(1-3)+(J-3)*(I-IAXMM)*(J-JAXMM»."c:.0)GO TO 670
KUT(KT)=LEX $ KUT(KT+1)=LEY $ CALL LGL (PEN,NP,O,Mr)

DOES THIS LINE CLOS~ ON ITSELF. IF SO THEN TERMINATE IT.
JX=(LEX-LIX(LINE»**2+(LEY-LIY(LINE»**2 $ IF(JX.LT.LIM)JS=-1
IF(KT.LE.7490.AND.NP-NI.LE.195)GO TO 670

SUSPEND LINE AND STORE PARAMETERS.
LOOP(LINE)=O $ KTST=KT-6 $ NST=N $ KST=K $ JS=-1
NO=O $ IF (!. EO. 3.OR. J .EO. 3.OR. I .EO. IAXMM .!JR. J .EO. JAxtli"t) NO=2
CALL LGL (FL,M,K,O) $ IF(JS.LT.0)250,230

RECOMMENCE LINE AND RECALL PARAMETERS.
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700 LINE=LINE+1 $ LRF(LINE)=MOL(KK) $ LKI(LINE)~~T=KT+Z
NP=(KT+1)/Z $ N=NST $ NST=(KTST+1)/Z $ LOOP(LINEI=O
KUT(KT)=LIX(LINE)=KUT(KTST) $ KUT(KT+1)=LIY(LINE)=KUT(KTST+11
CALL LGC (PEN,NST,O,MP) $ CALL LGL (PEN,NP,O,MP)

DO 7Z0 K=1,Z $ KT=KT+2 $ NP=NP+1
KUT(KT)=KUT(KTST+2'~) $ KUT(KT+1)=KUT(KTST+2'K+11
CALL LGC (PEN,NST+K,O,MP) $ CALL LGL (PEN,NP,O,MP)

7Z0 CONTINUE
KTST=O $ K=KST $ GO TO Z30

780 !F(IPRNT.NE.O)PRINT 790
790 FORMAT (. NO MORE CUTS .)
800 CONTINUE $ KT=-1
~iO IF(IPRNT.NE.O)PRINT 8Z0,LINE $ IF(LINE.EO.O)GO ;0 960
8Z0 FORMAT (. NUMBER OF LINES = '(3)

. MINIMISE PEN MOVEMENTS.
DO 830 J=1,4

830 USED(J)=O
JX=JY=O $ LIN(1)=1 $ LDF(li=IDI(l) $ IF(LINE.EO. l)GO TO 870

DO 860 J=l,LINE $ I=LARGE
DO 8S0 K=l,LINE
CALL LGC (USED,K,O,MP) $ IF(MP.EO. l)GO TO 8S0
KN=ISORT«JX-LIX(K»',Z+(JY-LIY(KII"Z)
KO=ISORT«JX-LFX(K» •• 2+(JY-LFY(K»··ZI
IF(KN.GE.I)GO TO 840 $ I=KN $ LOF=1 $ N=K

840 IF(KO.GE.I)GO TO 8S0 $ I=KO $ LOF=O $ N=K
8S0 CONTINUE $ IF(I.GE.LARGEIGO TO 860

CA~L LGL (USED,N,O,li $ LIN(J)=N
LDF(JI=IDI(N) $ IF(LOF,EO.0)LDF(J)=LDF(J)-3
IF(LRF(NI.EO.LRF(N)/Z'Z)LOF=l-LOF
JX=(1-LOF)'LIX(N)+LOF'LFX(N) $ JY=(l-LOFI'lIY(N)+LOF'LFY(N)

860 CONTINUE
870 IF(IPRNT.EO.O)GO TO 940

IF(JPRNT.EO.O)GO TO 920 $ PRINT 890
890 FORMAT (lHO,lSX·LINE'6X.X(1)'6X'Y(1)'6X'X(NI'6X.Y(NI.7X*CUT'4X,

1 ,POINTS'SX,lH*,SX'ORDER'6X'LINE*SX*DIRECTION')
DO 910 K=l,LINE
PRINT 900,K,LIX(K),LIY(KI,LFX(K),LFY(KI,LKI(K),NOP(K)

1 ,K,LIN(K),LDF(K)
900 FORMAT (10X,7Il0,SX,1H*,3Il01
910 CONTINUE
9Z0 TIMES=TIMEF(CLOK)-TUN $ PRI~T 930,TIMES
930 FORMAT (. DRAWLIN ENTERED AT TIME ....• Fl0.0)
940 CALL DRAWLIN

IF(KT.LT.O)GO TO 960 $ LINE=NI=O $ KT=-1 $ PRINT 9S0 $ GO TO 150
9S0 FORMAT (* MORE THAN ZOO LINES OR 7000 CUTS IN BLOCK')
960 IF(IPRNT.EO.O)RETURN $ TIMES=TIMEF(CLOK)-TUN $ PRINT 970,TIMES
970 FORMAT (. LINKUT FINISHED AT TIME ....• Fl0.0)

END
SUBROUTINE DRAWLIN

C • • • THIS ROUTINE JOINS UP THE CONTOUR CUTS TO FORM T' PLOTTED LINtS.' * • C
C - - - THIS EDITION DATED ZS.3.77 THIS VERSION Z1/1U/77.

COMMON/MAINB/LAREA,SCAX,SCAY,OLAT,OLON,L1,L2,M1,MZ,AVERAG,RANGE
COMMON/TT/NAME,TIMES,CLOK,IPRNT,JPRNT,TUN,LCT,LOTX,NRE(9)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO
COMMON/ALAKP/F(ZOOO),KUT(7S00),LVL(401,MOL(40)
COMMON/DRAW/NOP,LOOP,LDF,LIN,LKI,LRF,PEN
COMMON/LINX/X2,YZ,X3,Y3
COMMON/SCOL/SCINT,SCALE,OX,OY,LINES,IAX,JAX,NOC,INHIB,IT
DIMENSION NOP(200),LOOP(ZOO),LDF(200),LIN(200),LKI(Z~0),LRF(ZOO)
DIMENSIO~ X(ZOOI,Y(ZOO),JPEN(200),H(200),HZ(ZOO),S(ZvO),XDEL(ZOO)
DIMENSION YDEL(ZOO),XZ(ZOO),Y2(ZOO),X3(ZOO),Y3(ZOOI,PEN(801
DATA (EPSLN=.00S),(S(1)=0.),(XZ(1)=0.),(YZ(1)=0.)

FOb

700 LINE=LINE+1 $ LRF(LINE)=MOL(KK) $ LKI(LINE)~~T=KT+Z
NP=(KT+1)/Z $ N=NST $ NST=(KTST+1)/Z $ LOOP(LINEI=O
KUT(KT)=LIX(LINE)=KUT(KTST) $ KUT(KT+1)=LIY(LINE)=KUT(KTST+11
CALL LGC (PEN,NST,O,MP) $ CALL LGL (PEN,NP,O,MP)

DO 7Z0 K=1,Z $ KT=KT+2 $ NP=NP+1
KUT(KT)=KUT(KTST+2'~) $ KUT(KT+1)=KUT(KTST+2'K+11
CALL LGC (PEN,NST+K,O,MP) $ CALL LGL (PEN,NP,O,MP)

7Z0 CONTINUE
KTST=O $ K=KST $ GO TO Z30

780 !F(IPRNT.NE.O)PRINT 790
790 FORMAT (. NO MORE CUTS .)
800 CONTINUE $ KT=-1
~iO IF(IPRNT.NE.O)PRINT 8Z0,LINE $ IF(LINE.EO.O)GO ;0 960
8Z0 FORMAT (. NUMBER OF LINES = '(3)

. MINIMISE PEN MOVEMENTS.
DO 830 J=1,4

830 USED(J)=O
JX=JY=O $ LIN(1)=1 $ LDF(li=IDI(l) $ IF(LINE.EO. l)GO TO 870

DO 860 J=l,LINE $ I=LARGE
DO 8S0 K=l,LINE
CALL LGC (USED,K,O,MP) $ IF(MP.EO. l)GO TO 8S0
KN=ISORT«JX-LIX(K»',Z+(JY-LIY(KII"Z)
KO=ISORT«JX-LFX(K» •• 2+(JY-LFY(K»··ZI
IF(KN.GE.I)GO TO 840 $ I=KN $ LOF=1 $ N=K

840 IF(KO.GE.I)GO TO 8S0 $ I=KO $ LOF=O $ N=K
8S0 CONTINUE $ IF(I.GE.LARGEIGO TO 860

CA~L LGL (USED,N,O,li $ LIN(J)=N
LDF(JI=IDI(N) $ IF(LOF,EO.0)LDF(J)=LDF(J)-3
IF(LRF(NI.EO.LRF(N)/Z'Z)LOF=l-LOF
JX=(1-LOF)'LIX(N)+LOF'LFX(N) $ JY=(l-LOFI'lIY(N)+LOF'LFY(N)

860 CONTINUE
870 IF(IPRNT.EO.O)GO TO 940

IF(JPRNT.EO.O)GO TO 920 $ PRINT 890
890 FORMAT (lHO,lSX·LINE'6X.X(1)'6X'Y(1)'6X'X(NI'6X.Y(NI.7X*CUT'4X,

1 ,POINTS'SX,lH*,SX'ORDER'6X'LINE*SX*DIRECTION')
DO 910 K=l,LINE
PRINT 900,K,LIX(K),LIY(KI,LFX(K),LFY(KI,LKI(K),NOP(K)

1 ,K,LIN(K),LDF(K)
900 FORMAT (10X,7Il0,SX,1H*,3Il01
910 CONTINUE
9Z0 TIMES=TIMEF(CLOK)-TUN $ PRI~T 930,TIMES
930 FORMAT (. DRAWLIN ENTERED AT TIME ....• Fl0.0)
940 CALL DRAWLIN

IF(KT.LT.O)GO TO 960 $ LINE=NI=O $ KT=-1 $ PRINT 9S0 $ GO TO 150
9S0 FORMAT (* MORE THAN ZOO LINES OR 7000 CUTS IN BLOCK')
960 IF(IPRNT.EO.O)RETURN $ TIMES=TIMEF(CLOK)-TUN $ PRINT 970,TIMES
970 FORMAT (. LINKUT FINISHED AT TIME ....• Fl0.0)

END
SUBROUTINE DRAWLIN

C • • • THIS ROUTINE JOINS UP THE CONTOUR CUTS TO FORM T' PLOTTED LINtS.' * • C
C - - - THIS EDITION DATED ZS.3.77 THIS VERSION Z1/1U/77.

COMMON/MAINB/LAREA,SCAX,SCAY,OLAT,OLON,L1,L2,M1,MZ,AVERAG,RANGE
COMMON/TT/NAME,TIMES,CLOK,IPRNT,JPRNT,TUN,LCT,LOTX,NRE(9)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,SOO
COMMON/ALAKP/F(ZOOO),KUT(7S00),LVL(401,MOL(40)
COMMON/DRAW/NOP,LOOP,LDF,LIN,LKI,LRF,PEN
COMMON/LINX/X2,YZ,X3,Y3
COMMON/SCOL/SCINT,SCALE,OX,OY,LINES,IAX,JAX,NOC,INHIB,IT
DIMENSION NOP(200),LOOP(ZOO),LDF(200),LIN(200),LKI(Z~0),LRF(ZOO)
DIMENSIO~ X(ZOOI,Y(ZOO),JPEN(200),H(200),HZ(ZOO),S(ZvO),XDEL(ZOO)
DIMENSION YDEL(ZOO),XZ(ZOO),Y2(ZOO),X3(ZOO),Y3(ZOOI,PEN(801
DATA (EPSLN=.00S),(S(1)=0.),(XZ(1)=0.),(YZ(1)=0.)
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NRE(9)=3HDRL/14. $ NTK=O
DO Z50 L=l.LINES $ LINE=LIN(L) $ NT=LRF(LINE)
IF(IPRNT.NE.O)PRINT 10.LINE,LDF(L),LOOP(LINE)

10 FORMAT (15X.*LINE = *14* DIRECTION = *14* LOOP = *14)
IF(NT.EO.O)GO TO Z50 $ N=NOP(LINE) $ Nl=N-l $ NZ=N-Z
KT=LKI(LINE)-Z $ NP=(KT+l)/Z $ XZ(N)=YZ(N)=O.O

TRANSFORM THE CUT COORDINATES INTO PLOTTER UNITS.
DO ZO J=l.N $ KT=KT+Z $ NP=NP.l
CALL LGC (PEN.NP.O,MP) $ JPEN(J)=MP
ALN=(KUT( KT )/SCINT+OX)/SCAX+WLN
AL T= (KIJT<KT+1) /SC INT +OY> /SCAY +TLT
CALL COORDS $ XX=XX-XL $ YY=YY-YB
X(J)=SR*YY.CR*XX $ Y(J)=CR*YY-SR*XX
CONTINUE $ IF(LOOP(LINE).EO.O)GG TO Z5

NZ=N $ Nl=N+l $ N=N+Z $ X(N)=X(3) $ Y(N)=Y(3l
X(Nl)=X(Z) $ Y(Nl)=Y(Z) $ JPEN(l)=JPEN(N)=l $ JPEN(Nl)=JPEN(Z)

CALCULATE TH~ SLOPE OF THE LINE AND THE SEGMENT LENGTHS.
DO 35 J=l,Nl
H(J)=SORT«X(J+l)-X(J»**Z·(Y(J+l)-Y(J»**Z)
S(J·l)=H(J)+S(J)
IF(H(J).NE.O)GO TO 30
XDEL(J)=YDEL(J)=O.O $ GO TO 35
XDEL(J)=(X(J+l)-X(J»/H(J)
YDEL(J)=(Y(J+l)-Y(J»/H(J)
CONTI NUE
DO 45 J=Z.Nl
HZ(J)=H(J-l)+H(J) $ IF(HZ(J).NE.O)GO TO 40
XZ(J)=YZ(J)=X3(J)=Y3(J)=0 $ GO TO 45
XZ(J)=(XDEL(J)-XDEL(J-l»/HZ(J) $ X3(J)=3.0*XZ(J)
YZ(J)=(YDEL(J)-YDEL(J-l»/HZ(Jl $ Y3(Jl=3.0*YZ(J)
HZ(J)=H(J-l)/HZ(J)
CONTI NUE

ETA=O.O
DO 60 J=Z.Nl
XW=(X3(Jl-XZ(J+l)+HZ(J)*(XZ(J·l)-XZ(J-l»-Z*XZ(J»*1.0718
IF(ABS(XW).LE.ETA)GO TO 60
ETA=ABS(XW) $ XZ(J)=XZ(J).XW/Z.O
CONTI NUE

IF(ETA.GE.EPSLN)GO TO 50
ETA=O.O

DO 80 J=Z.Nl
YW=(Y3(J)-YZ(J+l)·HZ(J)*(YZ(J.l)-YZ(J-l»-Z*YZ(J»*1.0718
IF(ABS(YW).LE.ETA)GO TO 80
ETA=ABS(YWl $ YZ(J)=YZ(J).YW/Z.O
CONTI NUE

IF(ETA.GE.EPSLN)GO TO 70
DO 100 J=l,Nl
IF(H(J) .NE.O)GO TO 90
X3(J)=Y3(J)=0.0 $ GO TO 100
X3(J)=(XZ(J+ll-XZ(Jl)/H(J)
Y3(J)=(YZ(J+l)-YZ(J»/H(J)
CONTINUE

NH=3-Z*IABS(LDF(L» 1 IF(LDF(L).LT.O)GO TO 170
SEARCH CUTS FORWARD.

CALL PLOT (X(Zl.Y(Zl.3l
CALCULATE THE INCREMENTAL STEPS ALONG THE LINE AND MOVe THE PEN.

DO 160 J=Z.NZ $ NP=O
!F(JPEN(J).NE.0.OR.JPEN(J+1).NE.0)GO TO 160
IF(JPEN(J-l).NE.O)LALL PLOT (X(J),Y(Jl.3l
LTK=H(Jl'~CALE-0.5

IF(LT~.LE.O)GO TO 150
DIS·H(J)/(LTK·l) $ HT1=0 $ IF(IT.EO.l)NTK=LTK/Z-l
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NRE(9)=3HDRL/14. $ NTK=O
DO Z50 L=l.LINES $ LINE=LIN(L) $ NT=LRF(LINE)
IF(IPRNT.NE.O)PRINT 10.LINE,LDF(L),LOOP(LINE)

10 FORMAT (15X.*LINE = *14* DIRECTION = *14* LOOP = *14)
IF(NT.EO.O)GO TO Z50 $ N=NOP(LINE) $ Nl=N-l $ NZ=N-Z
KT=LKI(LINE)-Z $ NP=(KT+l)/Z $ XZ(N)=YZ(N)=O.O

TRANSFORM THE CUT COORDINATES INTO PLOTTER UNITS.
DO ZO J=l.N $ KT=KT+Z $ NP=NP.l
CALL LGC (PEN.NP.O,MP) $ JPEN(J)=MP
ALN=(KUT( KT )/SCINT+OX)/SCAX+WLN
AL T= (KIJT<KT+1) /SC INT +OY> /SCAY +TLT
CALL COORDS $ XX=XX-XL $ YY=YY-YB
X(J)=SR*YY.CR*XX $ Y(J)=CR*YY-SR*XX
CONTINUE $ IF(LOOP(LINE).EO.O)GG TO Z5

NZ=N $ Nl=N+l $ N=N+Z $ X(N)=X(3) $ Y(N)=Y(3l
X(Nl)=X(Z) $ Y(Nl)=Y(Z) $ JPEN(l)=JPEN(N)=l $ JPEN(Nl)=JPEN(Z)

CALCULATE TH~ SLOPE OF THE LINE AND THE SEGMENT LENGTHS.
DO 35 J=l,Nl
H(J)=SORT«X(J+l)-X(J»**Z·(Y(J+l)-Y(J»**Z)
S(J·l)=H(J)+S(J)
IF(H(J).NE.O)GO TO 30
XDEL(J)=YDEL(J)=O.O $ GO TO 35
XDEL(J)=(X(J+l)-X(J»/H(J)
YDEL(J)=(Y(J+l)-Y(J»/H(J)
CONTI NUE
DO 45 J=Z.Nl
HZ(J)=H(J-l)+H(J) $ IF(HZ(J).NE.O)GO TO 40
XZ(J)=YZ(J)=X3(J)=Y3(J)=0 $ GO TO 45
XZ(J)=(XDEL(J)-XDEL(J-l»/HZ(J) $ X3(J)=3.0*XZ(J)
YZ(J)=(YDEL(J)-YDEL(J-l»/HZ(Jl $ Y3(Jl=3.0*YZ(J)
HZ(J)=H(J-l)/HZ(J)
CONTI NUE

ETA=O.O
DO 60 J=Z.Nl
XW=(X3(Jl-XZ(J+l)+HZ(J)*(XZ(J·l)-XZ(J-l»-Z*XZ(J»*1.0718
IF(ABS(XW).LE.ETA)GO TO 60
ETA=ABS(XW) $ XZ(J)=XZ(J).XW/Z.O
CONTI NUE

IF(ETA.GE.EPSLN)GO TO 50
ETA=O.O

DO 80 J=Z.Nl
YW=(Y3(J)-YZ(J+l)·HZ(J)*(YZ(J.l)-YZ(J-l»-Z*YZ(J»*1.0718
IF(ABS(YW).LE.ETA)GO TO 80
ETA=ABS(YWl $ YZ(J)=YZ(J).YW/Z.O
CONTI NUE

IF(ETA.GE.EPSLN)GO TO 70
DO 100 J=l,Nl
IF(H(J) .NE.O)GO TO 90
X3(J)=Y3(J)=0.0 $ GO TO 100
X3(J)=(XZ(J+ll-XZ(Jl)/H(J)
Y3(J)=(YZ(J+l)-YZ(J»/H(J)
CONTINUE

NH=3-Z*IABS(LDF(L» 1 IF(LDF(L).LT.O)GO TO 170
SEARCH CUTS FORWARD.

CALL PLOT (X(Zl.Y(Zl.3l
CALCULATE THE INCREMENTAL STEPS ALONG THE LINE AND MOVe THE PEN.

DO 160 J=Z.NZ $ NP=O
!F(JPEN(J).NE.0.OR.JPEN(J+1).NE.0)GO TO 160
IF(JPEN(J-l).NE.O)LALL PLOT (X(J),Y(Jl.3l
LTK=H(Jl'~CALE-0.5

IF(LT~.LE.O)GO TO 150
DIS·H(J)/(LTK·l) $ HT1=0 $ IF(IT.EO.l)NTK=LTK/Z-l
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DO 140 K=1.LTK
HT1=HT1+Dls
HTZ=HT1*(HT1-H(J»
XXZ=(Z.0*XZ(J)+XZ(J+l)+HT1'X3(J»/3.0
XP=X(J)+HT1*XDEL(J)+XXZ'HTZ
YYZ"(Z.0*YZ(J)+YZ<J+1)+HT1*Y3(J»/3.0
YP=Y(J)+HT1*YDEL(J)+YYZ*HTZ
CALL PLOT (XP.YP,Z) $ IF(K.NE.NTK)GO TO 1~0

IF(NP.EO.O)GO TO 135
XO=XO-XP $ YO=YP-YO $ ETA=40.0.S0RT(XO•• Z·YO"c)
CALL PLOT (XP+YO/ETA'NH.YP+XO/ETA*NH,Z)
CALL PLOT (XP.YP,Z) $ GO TO 140

135 XO=XP $ YO=YP $ NP=l $ NTK=NTK+l
140 CONTINUE
150 CALL PLOT (X(J+l).(J+l),Z)
160 CONTINUE

NT=NT-l $ IF(NT.EO.O)GO TO Z50
IF(LOOP(LINE).EO. 1JGO TO 130 $ NH=O

C SEARCH CUTS BACKWARD.
170 CALL PLOT (X(N1),Y(N1).3)

C CALCULATE THE INCREMENTAL STEPS ALONG THE LINE AND MOVE THE PEN.
190 DO ZZO JJ=Z.NZ $ J=N-JJ+l $ NP=O

IF(JPEN(J).NE.O.OR.JPEN\J-l).NE.O)GO TO ZZO
IF(JPEN(J+1).NE.0)CALL PLOT (X(J).Y(J),3)
LTK=H(J-1)*sCALE-0.5
IF(LTK.LE.O)GO TO Z10
Dls=H(J-1)/(LTK+1) $ HTZ=O $ IF(IT.EO.l)NTK=LTK/Z-1

DO ZOO K=1.LTK
HTZ=HTZ-Dls
HT1=HTZ+H(J-1)
XXZ=(Z.0*XZ(J-l)+XZ(J)+HT1*X3(J-l»/3.0
XP=X(J-1)+HT1*XDEL(J-1)+HT1*HTZ*XXZ
YYZ=(Z.0*YZ(J-1)+YZ(J)+HT1.Y3(J-1»/3.0
YP =Y(J-1)+HT1'YDEL(J-1)+HT1*HTZ*YYZ
CALL PLOT (XP,YP,Z) $ IF(K.NE.NTK)GO TO ZOO
IF(NP.EO.O)GO TO 195
XO=XO-XP $ YO=YP-YO $ ETA=40.0*SORT(XO'*Z+YO"Z)
CALL PLOT (XP+YO/ETA'NH.YP+XO/ETA*NH.Z)
CALL PLOT (XP,YP.Z) $ GO TO ZOO

195 XO=XP $ YO=YP $ NP=l $ NTK=NTK+l
ZOO CONTINUE
Z10 CALL PLOT (X(J-1),Y(J-1),Z)
ZZO CONTINUE

NT=NT-1 $ IF\NT.EO.OlGO TO Z50
IF(LOOP(L!~t).EO. 1)GO TO 170 $ NH=O $ GO TO 110

Z50 CONTINUE
END
SUBROUTINE LGL (M.I.J.N)

C . LOGICAL ARRAYs WITH 60 VALUES PER WORD ARE ADDRESSED BY BITS. . .. C
C . VARIABLES ARE ARRAY M, INDICES I + J. LOGICAL VALUE N.
C . IF J = 0 ARRAY IS SINGLE DIMENSIONED.
C . ENTRY LGL LOADS BIT N INTO M(J.I). LGC CALLS BIT N FROM M(J. I).
C - - - ROUTINE WRITTEN Z4.3.77

DIMENSION M(1)
10 L=1

C ... CALCULATE WORD BIT ADDRESS.
LOC=I-1 $ IF(J.NE.O)LOC=Z'LOC+J-1
IND=LOC/60 $ LOC=LOC-IND*60
K=SHIFT(M(IND+1),LOC)$ IF(N.GE.O)GO TO ZO
N=L.AND.K $ RETURN

ZO IF(N.NE.O)N=L $ K=K.AND.(.NOT.L) $ K=K.OR.N
LOC=60-LOC $ M(IND+1)=sHIFT(K.LOC) $ RETURN

HOb

DO 140 K=1.LTK
HT1=HT1+Dls
HTZ=HT1*(HT1-H(J»
XXZ=(Z.0*XZ(J)+XZ(J+l)+HT1'X3(J»/3.0
XP=X(J)+HT1*XDEL(J)+XXZ'HTZ
YYZ"(Z.0*YZ(J)+YZ<J+1)+HT1*Y3(J»/3.0
YP=Y(J)+HT1*YDEL(J)+YYZ*HTZ
CALL PLOT (XP.YP,Z) $ IF(K.NE.NTK)GO TO 1~0

IF(NP.EO.O)GO TO 135
XO=XO-XP $ YO=YP-YO $ ETA=40.0.S0RT(XO•• Z·YO"c)
CALL PLOT (XP+YO/ETA'NH.YP+XO/ETA*NH,Z)
CALL PLOT (XP.YP,Z) $ GO TO 140

135 XO=XP $ YO=YP $ NP=l $ NTK=NTK+l
140 CONTINUE
150 CALL PLOT (X(J+l).(J+l),Z)
160 CONTINUE

NT=NT-l $ IF(NT.EO.O)GO TO Z50
IF(LOOP(LINE).EO. 1JGO TO 130 $ NH=O

C SEARCH CUTS BACKWARD.
170 CALL PLOT (X(N1),Y(N1).3)

C CALCULATE THE INCREMENTAL STEPS ALONG THE LINE AND MOVE THE PEN.
190 DO ZZO JJ=Z.NZ $ J=N-JJ+l $ NP=O

IF(JPEN(J).NE.O.OR.JPEN\J-l).NE.O)GO TO ZZO
IF(JPEN(J+1).NE.0)CALL PLOT (X(J).Y(J),3)
LTK=H(J-1)*sCALE-0.5
IF(LTK.LE.O)GO TO Z10
Dls=H(J-1)/(LTK+1) $ HTZ=O $ IF(IT.EO.l)NTK=LTK/Z-1

DO ZOO K=1.LTK
HTZ=HTZ-Dls
HT1=HTZ+H(J-1)
XXZ=(Z.0*XZ(J-l)+XZ(J)+HT1*X3(J-l»/3.0
XP=X(J-1)+HT1*XDEL(J-1)+HT1*HTZ*XXZ
YYZ=(Z.0*YZ(J-1)+YZ(J)+HT1.Y3(J-1»/3.0
YP =Y(J-1)+HT1'YDEL(J-1)+HT1*HTZ*YYZ
CALL PLOT (XP,YP,Z) $ IF(K.NE.NTK)GO TO ZOO
IF(NP.EO.O)GO TO 195
XO=XO-XP $ YO=YP-YO $ ETA=40.0*SORT(XO'*Z+YO"Z)
CALL PLOT (XP+YO/ETA'NH.YP+XO/ETA*NH.Z)
CALL PLOT (XP,YP.Z) $ GO TO ZOO

195 XO=XP $ YO=YP $ NP=l $ NTK=NTK+l
ZOO CONTINUE
Z10 CALL PLOT (X(J-1),Y(J-1),Z)
ZZO CONTINUE

NT=NT-1 $ IF\NT.EO.OlGO TO Z50
IF(LOOP(L!~t).EO. 1)GO TO 170 $ NH=O $ GO TO 110

Z50 CONTINUE
END
SUBROUTINE LGL (M.I.J.N)

C . LOGICAL ARRAYs WITH 60 VALUES PER WORD ARE ADDRESSED BY BITS. . .. C
C . VARIABLES ARE ARRAY M, INDICES I + J. LOGICAL VALUE N.
C . IF J = 0 ARRAY IS SINGLE DIMENSIONED.
C . ENTRY LGL LOADS BIT N INTO M(J.I). LGC CALLS BIT N FROM M(J. I).
C - - - ROUTINE WRITTEN Z4.3.77

DIMENSION M(1)
10 L=1

C ... CALCULATE WORD BIT ADDRESS.
LOC=I-1 $ IF(J.NE.O)LOC=Z'LOC+J-1
IND=LOC/60 $ LOC=LOC-IND*60
K=SHIFT(M(IND+1),LOC)$ IF(N.GE.O)GO TO ZO
N=L.AND.K $ RETURN

ZO IF(N.NE.O)N=L $ K=K.AND.(.NOT.L) $ K=K.OR.N
LOC=60-LOC $ M(IND+1)=sHIFT(K.LOC) $ RETURN
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ENTRY LGC
N=-l $ GO TO 10
END
SUBROUTINE CUSP (M.NI

C ... CALCULATES THE CUBIC SP~INE CUT OF CONTOUR ACROSS GRID
COMMON/ALAKP/F(ZOOOI.KUT I 75001.LVL(401.MOL(401
CDMMONI CUB ISI JX. KON. I •" . INTS. IAXM. JAXM
INTEGER F.FX.X.DX.DDX
INTH=INrS

10 IF(I.LT.Z.OR.I.GE.IAXM.OR.J.LT.Z.OR.J.GE.JAXMIRETURN
. CALCULATE CUT POINT BY NEWTONS RULE
DDX=INTS $ IZ=INTS*INTS I 13=IZ*INTS $ X=JX
Gl=(F(MI-F(Z*M-N)I/Z $ GZ:(F(N)-F(MI)/Z $ G3=(F(Z*N-M)-F(NI)/Z
A=(G1-Z.GZ·G3)/3 $ B=GZ-Gl $ C=(Z*Gl+5*GZ-G3)/3 $ D=F(MI
IF(Gl*G3.LT.0)GO TO 40

ZO XZ=X*X $ X3=XZ*X $ FX=KON-A*X3/I3-B*XZ/IZ-C'X/INTS-D
DELFX=-3*A*XZ/IZ-Z*B*X/INTS-C $ IF(ABS(DELFXI.LT.lIRETURN
DX=-INTS*'~/DELFX $ X=X+DX
IF(IABS(DX).LT.10IGO TO 30 $ IF(IABS(DXI.GT.IABS(DDXI)RETURN
DDX=DX $ GO TO ZO

30 IF(X.GE.O.AND.X.LE.INTHIJX=X
RETURN
ENTRY CUSPH $ INTH=INTS/Z $ GO TO 10

C ... CHANGE OF GRADIENT - CALCULATE THE TURNING PQINT.
~O FX=B**Z-3*A*C $ IF(FX.LT.OIGO TO ZO

IF(ABS(AI.GT. l)GO TO 50 $ X=-INTS*C/(Z*BI $ GO TD 60
50 FX=ISORT(FX) $ X=-INTS'(B-FX)/(3*AI

IF(X.LE.INTS.AND.X.GE.O)GO TO 70 $ X=-INTS'(B+FXI/(3'AI
60 IF(X.LE.INTS.AND.X.GE.O)GO TO 70 $ X=JX $ GO TO 20
70 FX=A'X**3/I3+B*X**Z/IZ+C*X/INTS+D

IF(IABS(KON-FXI.LT.Z)GO TO 30
KF=F(MI $ DX=O $ IF«F(M)-KON)*(KON-FX).GE.OIGO TO 80
KF=F(NI $ DX=INTS

8C X=DX+(X-DX)*(KON-KF)/(FX-KF) $ GO TO ZO
ENTRY MIDF
~X=(N-M)/(IAXM+ll'(IAXM+l1 $ JX=(9.(F(MI+F(M+OXI+F(NI+F(N-DXII

1 -F(Z*M-N)-F(Z.M-N+3*DXI-F(Z*N-M)-F(Z.N-M-3'DX)1/3Z
ENll

106

ENTRY LGC
N=-l $ GO TO 10
END
SUBROUTINE CUSP (M.NI

C ... CALCULATES THE CUBIC SP~INE CUT OF CONTOUR ACROSS GRID
COMMON/ALAKP/F(ZOOOI.KUT I 75001.LVL(401.MOL(401
CDMMONI CUB ISI JX. KON. I •" . INTS. IAXM. JAXM
INTEGER F.FX.X.DX.DDX
INTH=INrS

10 IF(I.LT.Z.OR.I.GE.IAXM.OR.J.LT.Z.OR.J.GE.JAXMIRETURN
. CALCULATE CUT POINT BY NEWTONS RULE
DDX=INTS $ IZ=INTS*INTS I 13=IZ*INTS $ X=JX
Gl=(F(MI-F(Z*M-N)I/Z $ GZ:(F(N)-F(MI)/Z $ G3=(F(Z*N-M)-F(NI)/Z
A=(G1-Z.GZ·G3)/3 $ B=GZ-Gl $ C=(Z*Gl+5*GZ-G3)/3 $ D=F(MI
IF(Gl*G3.LT.0)GO TO 40

ZO XZ=X*X $ X3=XZ*X $ FX=KON-A*X3/I3-B*XZ/IZ-C'X/INTS-D
DELFX=-3*A*XZ/IZ-Z*B*X/INTS-C $ IF(ABS(DELFXI.LT.lIRETURN
DX=-INTS*'~/DELFX $ X=X+DX
IF(IABS(DX).LT.10IGO TO 30 $ IF(IABS(DXI.GT.IABS(DDXI)RETURN
DDX=DX $ GO TO ZO

30 IF(X.GE.O.AND.X.LE.INTHIJX=X
RETURN
ENTRY CUSPH $ INTH=INTS/Z $ GO TO 10

C ... CHANGE OF GRADIENT - CALCULATE THE TURNING PQINT.
~O FX=B**Z-3*A*C $ IF(FX.LT.OIGO TO ZO

IF(ABS(AI.GT. l)GO TO 50 $ X=-INTS*C/(Z*BI $ GO TD 60
50 FX=ISORT(FX) $ X=-INTS'(B-FX)/(3*AI

IF(X.LE.INTS.AND.X.GE.O)GO TO 70 $ X=-INTS'(B+FXI/(3'AI
60 IF(X.LE.INTS.AND.X.GE.O)GO TO 70 $ X=JX $ GO TO 20
70 FX=A'X**3/I3+B*X**Z/IZ+C*X/INTS+D

IF(IABS(KON-FXI.LT.Z)GO TO 30
KF=F(MI $ DX=O $ IF«F(M)-KON)*(KON-FX).GE.OIGO TO 80
KF=F(NI $ DX=INTS

8C X=DX+(X-DX)*(KON-KF)/(FX-KF) $ GO TO ZO
ENTRY MIDF
~X=(N-M)/(IAXM+ll'(IAXM+l1 $ JX=(9.(F(MI+F(M+OXI+F(NI+F(N-DXII

1 -F(Z*M-N)-F(Z.M-N+3*DXI-F(Z*N-M)-F(Z.N-M-3'DX)1/3Z
ENll
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I
I
G

S C~ll

I 'JC

_1

I
.J.

CO~TENI lOC..........._ ...•..•]

F10, l
CONTINUE

DNIMl·!)'f(J·I)
CAll C~RVATC < lA

DO <l0 <'JJ.Jl , <~,

l oU~l , ''';1 '<XlPl S
CO loO 1'5.<x S

IAX,~P<l) S JAR'<P(~) ,
ZIN!=cor.vl(l)·IIJ' tF(~

NUCS'lG'll S NUC
INTEGER F.ON.Fl,PEN.USED

NW'NCUIWl S l'N, ~WI

lINE'lINE" S'R'"I
NRE,q)'!HDRl/I ... S NH'

DOT.Ot,ol.l
ENTRV lGC

~B(J'<loAB(J'~Bl

PRI~T ~O/O.~OES , STD.
'l ' AND(!'.NMl
FORMAl (A~.lF~.l"I~.II.

PRINI THE GRID COEFF IC
BUFFER DUI (~O.' )(~OEB< I
INTEGER Fl.Gl

l

lOC CONTENT tOC
------- ------1---·---

I

I

INDEX

I

J

00.
PO ..
CO~

DO~

E05
FO~

GO~

HO~

I O~
J05
<O~

l05
HO~

~O~

OO~

P05
COb
DOb
EOb
FOb
GOb
HOb
lOb
JOb

RE TUR N
SU8ROUT I NE PAR~M (Ox.DI'.
; ORMP (.HO" ••• UNI ~OWN

IF (SC/\lE .If ,O.OlF'SU.E'
IF (RECIP, ,lE .0.OlF ,RECIP

, • ( 1 .0· l;' . O' V) PS I .l . O' V'
Bl ,RAD,uS'( I,O·ESOI".O·l

THIS ,ERSION UF X'COOR
(II.O·E·'jINFPHI

XN'~P~GE·OX8·CTH·OvB·STH

Dl '~MAXl (ABS«X,~RRAv(Nl l
MN , ·N
FIRSTV,v~

FC""EIGH'HEIGH
CAll PlOT<O.0.0.O.100~)

IF'IAD>.·,ADVl ~0.~1.~1

CAll 8UFF(I.I.0)
SAD XI
SAl ITAB.BI
Pl X:.BUlIO
SAl F10
DATA 14

A: DATA 0
~RE ll) ,aHMAPI a
CAll COOROS

PLOT CORN~R MAP' '.
CAll SVMBO' (,X .... G

DIMENSION ~AR(30).NEW(30

o 'OlH!0.1031!! ~Ol'

N 10"07ll.10"07, 10 .. 0
~ l(;OOll.ll~OOlL 31001
, 3!00Il.1 ..~301a.l .. (;Jl
o 117001! lo001l.1lo00
H l001l.'4 .. 001!.aOOll.
o qHNO~lvEANA.!HNOONAE

l 10HDAMPIER .10HVAR
A 10HaRUNSWIC~ .3HB~v.

o 5HH~5·3.'HE)"·1.OHF5

R 5HG5l·!.~HH.~·lO.6HE

DO 50 1".30 S Nt_<1
WRN(ll'lH S IF ' NA.lE.l
COMMD~/XVCOORDITlT.BlT.W

CAll ORICHE~ (l) S REWI~

IF {~~ME MT< , 1 l . NE . ~ AN~. AN
CAll COOROS S (('XX·
N'('X/A~I·T S ~SM'IIA

FORMAT <5X.loll0.5x,
PPI~T 570 S G~ 'n ~90

ENTRI BCD,INO
~~fA <1"1"'5":77'77,10:)'7""0
"ATS,.H«(.' S "A'S'!)

Il oc lO~IENT
t------·---·--·----- ..
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I

0 I
GOl

I HO'
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~ 0 1
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POI
CCl
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OOl
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GOl
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IPO l
CO.
DO.
EO.

, Fo.
I GO.
I H,,.
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JO'
~o.
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'10.
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MAP REFERENCE TABLES PAGE NO. 1

: IIO[X NAME NUMBER LlMITS "i-:TON SCALE SEQUENCE

1 ABMINGA G53-10 26 0 27 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 42 ADAVALE G55-5 25 0 26 0 144 o 145 30 QUEENSLAND 1/250000 63 ADELAIDE 154-9 34 0 35 0 138 o 139 30 SOUTH AUSTRALIA 1/250000 84 AJANA REF 27 0 28 0 113 30 115 30 WEST~RN AUSTRALIA 1/250000 265 ALBANY 150-15 35 0 36 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 286 ALBERGA G53-9 26 0 27 0 132 o 133 30 SOUTH AUSTRALI A 1/250000 327 ALCOOTA F53-10 22 0 23 0 B~ 30 135 0 NORTHERN TERRITORY 1/250000 348 ALROY E53-15 19 0 20 0 135 o 136 30 NORTHERN TERRITORY 1/250000 469 ANA BRANCH 154-7 33 0 34 0 141 o 142 30 NEW SOUTH WALES 1/250000 5010 ANDAMOOI<A H53-12 30 0 31 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 5211 ANGLEDOOL H55-7 29 0 30 0 147 o 148 30 NEW SOUTH WALES 1/250000 5412 ANKETELL F51-2 20 0 21 0 121 30 123 0 WESTERN AUSTR},l lA 1/250000 5613 ARNHEM BAY 053-3 12 0 13 0 135 o 136 30 NORTHERN TERRI1CPY 1/250000 6214 ASHTON 052-13 15 0 16 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 6lI15 ATHr:RTON E55-5 17 0 18 0 144 o 145 30 OUEENSLAND 1/250000 7016 AUGAT:~EL LA G55-6 25 0 26 0 145 30 147 0 UUEENSLAND 1/25t:JOO 7217 AUGUSTA 150-9 34 0 35 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 7418 AURUI<UN 054-7 13 0 14 0 141 o 142 30 QUEENSLAND 1/250000 7319 AUVERGNE 052-15 15 0 16 0 129 o 130 30 NORTHERN TERRITORY 1/250000 8020 AVON DOWNS F53-4 20 0 21 0 136 30 138 0 NORTHERN TERRITORY 1/250000 8221 AYERS ~OCI< G52-8 25 0 26 0 130 30 132 0 NORTHERN TERRITORY 1/250000 8622 AYR E55-15 19 0 20 0 147 o 148 30 QUEENSLAND 1/2500CO 88?3 BAIRNSDALE J55-7 37 0 38 0 147 o 148 30 VI CTORIA 1/250000 11224 BALLADONIA 151-3 32 0 33 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 11625 BALLARAT J54-8 37 0 38 0 142 30 144 0 VICTORIA 1/250000 11826 BALRANALD 154-12 34 0 35 0 142 30 144 0 N.S.W. / VICTURIA 1/250000 12027 BARALABA G55-4 24 0 25 0 148 30 150 C QUEENSLAND 1/250000 12228 BARKER 154-13 35 0 36 0 138 o 139 30 SOUTH AUSTRALIA 1/250000 12429 BARLEE H50-8 29 0 30 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 12630 B/,RNATO H55-13 31 0 32 0 144 o 145 30 NEW SOUTH WALES ~/250000 12831 BARROLKA G54-11 26 0 27 0 141 o 142 30 QUEENSLAND 1/250000 13032 BARTON H53-9 30 0 31 0 132 o 133 30 SOUTH AUSTRALIA 1/250000 14433 BATHURST 155-8 33 0 34 0 148 30 150 0 NEW SOUTH WALES 1/250000 14634 BEDOURIE G54-1 24 0 25 0 138 o 139 30 QUEENSLAND 1/250000 15635 BEETALOO E53-6 17 0 18 0 133 30 135 0 NORn:ERN TERRITORY 1/250000 16436 BEGA REF 36 0 37 0 148 30 150 0 NtW SOLiTH WALES 1/250000 16637 BELELE G50-11 26 0 27 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 16838 BENCUBBIN H50-11 30 0 31 0 117 o 118 30 WE~TERN AUSTRALIA 1/250000 17039 ilENDIGO J55-1 36 0 37 0 144 o 145 3u VICTORIA 1/250~00 17240 BENTLEY G52-~ 25 0 26 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 17441 BtTOOTA G54-6 25 0 26 0 139 30 141 0 QUEENSLAND 1/250000 17642 BILLI LUNA E52-14 19 0 20 0 127 30 129 (l NORTHERN TERRITORY 1/250000 1~043 BIRDS~'ILLE G54-5 25 0 26 0 138 o 139 30 QUEENSLAND 1/2S0000 18244 ~IRI<SGATE G52-15 27 0 78 0 129 o 130 30 SOUTH AUSTRAL! A 1/250000 18445 "ill RR INDUDU E52-11 18 0 19 0 129 o 130 30 NORTHERN TERRITORY 1/250000 18646 BLACI<AlL G55-1 ~4 0 25 0 144 o 145 30 QUEENSLAND 1/250000 18847 BOOLIGAL 155-5 33 0 34 0 144 o 145 30 Nt:W SOL;TH WALES 1/250000 20643 BOORABBlrJ H51-13 31 0 32 0 120 o 121 30 HESTER~1 AUSTRAL IA 1/250000 20849 BOULIA F54-10 22 0 23 0 139 30 141 0 QUEENSLAND 1/250000 21850 BOURKE H55-10 30 0 31 0 145 30 147 0 NEW SOLTH WALES 1/250000 22J
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MAP REFERENCE TABLES PAGE NO. 1

: IIO[X NAME NUMBER LlMITS "i-:TON SCALE SEQUENCE

1 ABMINGA G53-10 26 0 27 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 42 ADAVALE G55-5 25 0 26 0 144 o 145 30 QUEENSLAND 1/250000 63 ADELAIDE 154-9 34 0 35 0 138 o 139 30 SOUTH AUSTRALIA 1/250000 84 AJANA REF 27 0 28 0 113 30 115 30 WEST~RN AUSTRALIA 1/250000 265 ALBANY 150-15 35 0 36 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 286 ALBERGA G53-9 26 0 27 0 132 o 133 30 SOUTH AUSTRALI A 1/250000 327 ALCOOTA F53-10 22 0 23 0 B~ 30 135 0 NORTHERN TERRITORY 1/250000 348 ALROY E53-15 19 0 20 0 135 o 136 30 NORTHERN TERRITORY 1/250000 469 ANA BRANCH 154-7 33 0 34 0 141 o 142 30 NEW SOUTH WALES 1/250000 5010 ANDAMOOI<A H53-12 30 0 31 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 5211 ANGLEDOOL H55-7 29 0 30 0 147 o 148 30 NEW SOUTH WALES 1/250000 5412 ANKETELL F51-2 20 0 21 0 121 30 123 0 WESTERN AUSTR},l lA 1/250000 5613 ARNHEM BAY 053-3 12 0 13 0 135 o 136 30 NORTHERN TERRI1CPY 1/250000 6214 ASHTON 052-13 15 0 16 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 6lI15 ATHr:RTON E55-5 17 0 18 0 144 o 145 30 OUEENSLAND 1/250000 7016 AUGAT:~EL LA G55-6 25 0 26 0 145 30 147 0 UUEENSLAND 1/25t:JOO 7217 AUGUSTA 150-9 34 0 35 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 7418 AURUI<UN 054-7 13 0 14 0 141 o 142 30 QUEENSLAND 1/250000 7319 AUVERGNE 052-15 15 0 16 0 129 o 130 30 NORTHERN TERRITORY 1/250000 8020 AVON DOWNS F53-4 20 0 21 0 136 30 138 0 NORTHERN TERRITORY 1/250000 8221 AYERS ~OCI< G52-8 25 0 26 0 130 30 132 0 NORTHERN TERRITORY 1/250000 8622 AYR E55-15 19 0 20 0 147 o 148 30 QUEENSLAND 1/2500CO 88?3 BAIRNSDALE J55-7 37 0 38 0 147 o 148 30 VI CTORIA 1/250000 11224 BALLADONIA 151-3 32 0 33 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 11625 BALLARAT J54-8 37 0 38 0 142 30 144 0 VICTORIA 1/250000 11826 BALRANALD 154-12 34 0 35 0 142 30 144 0 N.S.W. / VICTURIA 1/250000 12027 BARALABA G55-4 24 0 25 0 148 30 150 C QUEENSLAND 1/250000 12228 BARKER 154-13 35 0 36 0 138 o 139 30 SOUTH AUSTRALIA 1/250000 12429 BARLEE H50-8 29 0 30 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 12630 B/,RNATO H55-13 31 0 32 0 144 o 145 30 NEW SOUTH WALES ~/250000 12831 BARROLKA G54-11 26 0 27 0 141 o 142 30 QUEENSLAND 1/250000 13032 BARTON H53-9 30 0 31 0 132 o 133 30 SOUTH AUSTRALIA 1/250000 14433 BATHURST 155-8 33 0 34 0 148 30 150 0 NEW SOUTH WALES 1/250000 14634 BEDOURIE G54-1 24 0 25 0 138 o 139 30 QUEENSLAND 1/250000 15635 BEETALOO E53-6 17 0 18 0 133 30 135 0 NORn:ERN TERRITORY 1/250000 16436 BEGA REF 36 0 37 0 148 30 150 0 NtW SOLiTH WALES 1/250000 16637 BELELE G50-11 26 0 27 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 16838 BENCUBBIN H50-11 30 0 31 0 117 o 118 30 WE~TERN AUSTRALIA 1/250000 17039 ilENDIGO J55-1 36 0 37 0 144 o 145 3u VICTORIA 1/250~00 17240 BENTLEY G52-~ 25 0 26 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 17441 BtTOOTA G54-6 25 0 26 0 139 30 141 0 QUEENSLAND 1/250000 17642 BILLI LUNA E52-14 19 0 20 0 127 30 129 (l NORTHERN TERRITORY 1/250000 1~043 BIRDS~'ILLE G54-5 25 0 26 0 138 o 139 30 QUEENSLAND 1/2S0000 18244 ~IRI<SGATE G52-15 27 0 78 0 129 o 130 30 SOUTH AUSTRAL! A 1/250000 18445 "ill RR INDUDU E52-11 18 0 19 0 129 o 130 30 NORTHERN TERRITORY 1/250000 18646 BLACI<AlL G55-1 ~4 0 25 0 144 o 145 30 QUEENSLAND 1/250000 18847 BOOLIGAL 155-5 33 0 34 0 144 o 145 30 Nt:W SOL;TH WALES 1/250000 20643 BOORABBlrJ H51-13 31 0 32 0 120 o 121 30 HESTER~1 AUSTRAL IA 1/250000 20849 BOULIA F54-10 22 0 23 0 139 30 141 0 QUEENSLAND 1/250000 21850 BOURKE H55-10 30 0 31 0 145 30 147 0 NEW SOLTH WALES 1/250000 22J
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MAP REFERENCE TABLES PAGE NO. 2

INDEX NAME NUMBER LIMITS REGION SCALE SEQUENCE

51 BOWEN F5~-3 20 0 21 0 147 o 148 30 QUEENSLAND 1/250000 22452 BREADEN SEE 442 228~3 BREMER BAY 150-12 34 0 35 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 23051, BRISBANE G56-15 27 0 28 0 153 o 154 30 QUEENSLAND 1/230000 23455 BRODMt: E51-6 17 0 18 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 24256 BROWNE G51-8 25 0 26 0 124 30 126 0 ~ESTERN AUSTRALIA 1/250000 24657 BUCI1ANAN F55-6 21 G 22 0 145 30 147 0 QUEENSLAND 1/250000 25658 BULLER G51-1 24 0 25 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 26Z59 BULLOO H54-4 28 0 29 0 142 30 144 0 QUEENSLAND 1/250000 26460 B!.JNDABERG G56-Z 24 0 25 0 151 30 153 0 QUEENSLAND 1/250000 26861 BURKETOWN E54-6 17 0 18 0 139 30 141 0 QUEENSLAND 1/250000 27062 BURNABBIE 152-1 32 0 33 0 126 o 17.7 30 WESTERN AUSTRALIA 1/250000 27263 BURNIE (K55-3) 40 45 41 45 144 50 146 50 TASMANIA 1/250000 27464 BURRA 154-5 33 0 34 0 138 o 139 30 SOUTH AUSTRALI A 1/250000 27665 BYRO G50-10 26 0 27 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 28266 BUSSELTON le J-5 33 0 34 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 27867 CAIRNS E55-2 16 0 17 0 145 30 147 0 QUEENSLAND 1/250000 30668 CALLABONNA H54-6 29 0 30 0 139 30 141 0 SOUTH AUSTRALIA 1/250000 30869 CAMOOWEAL E54-13 19 0 20 0 138 o 13': 30 QUEENSLAND 1/250000 32070 CANBERRA 155-16 35 0 36 0 148 30 150 0 A.C.T. / N.S.W. 1/250000 '2271 CANTERBURY G:i4-7 25 0 26 0 141 o 142 30 QUEENSLAND 1/250000 32672 CAPE ARID 151-11 34 0 35 0 '23 o 124 30 WESTERN AUSTRALIA 1/250000 32873 CAPE scon 052-7 13 0 1.. 0 129 o 130 30 NORTHERN TERR !TORY 1/250000 34074 CAPE YORK C54-12 10 0 11 0 142 30 144 0 QUEENSLAND 1/250000 35275 COBAR H55-14 31 0 32 0 145 30 147 0 NEH SOUTH :~ALES 1/250000 38876 CARGELLlGO 155-6 33 0 34 0 145 30 147 0 NEW SOUTH WALES 1/250000 35477 CHAHNLEY E51-4 16 0 17 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 .16478 CHILDARA H53-14 31 0 32 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 36879 CH I1ICHI LLA G56-9 26 0 27 0 150 o 151 30 QUEENSLAND 1/250000 37080 CHOHILLA 154-6 33 0 34 0 139 30 141 0 SOUTH AUSTRALIA 1/250000 37481 CLEHMDNT F55-11 22 0 23 0 147 o 148 30 QUEENSLAND 1/250000 37882 C~:JNCURRY F54-2 20 0 21 0 139 30 141 0 QUEENSLAND 1/250000 38483 COBB G52-1 24 0 25 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 39084 COEN 054-8 13 0 14 0 142 30 144 0 QUEENSLAND 1/250000 40285 COLAC J54-12 38 0 39 0 14~ 30 144 0 VICTORIA 1/250000 40686 COLLIE 150-6 33 C 34 I) 1'15 30 117 0 WESTERN AUSTRALIA 1/250000 40887 COOK H52-11 30 0 31 0 '29 o 130 30 SOUTH AUSTRALI A 1/250000 1,1688 COLLIER G50-4 24 0 25 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 4'089 CONNEMARA G54-3 24 0 25 0 141 o 142 3C QUEENSLAND 1/250000 41290 CO[1~TOWN 055-13 15 0 16 0 144 o 145 30 QUEENSLAND 1/250000 41891 COOMPANA H52-15 31 0 32 0 129 o 130 30 SOUTH AUSl RALI A 1/250000 42292 COOPER G52-10 26 0 27 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 42493 CGPLEY H54-9 30 0 31 0 138 o 139 30 SOUTH AUSTRALI A 1/<'50000 43094 CORDILLO G54-10 26 0 27 0 139 30 141 0 SOUTH AU'lTRALI A 1/250000 43295 CORNISH F5Z-1 20 0 2~ 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 43496 CORRIGIN 150-3 32 0 33 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 43697 CROSSLANC E51-1b 19 0 20 0 124 o 125 30 WESTERN AUSTRALIA 1/250000 44498 CROYDON E54-11 18 0 19 0 141 o 142 30 QUEENSLAND 1/250000 4469lf CUE G50-15 27 0 28 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 448100 CULVER 151-4 32 0 33 0 124 30 126 0 WESTERN AUPTRALIA 1/250000 450
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MAP REFERENCE TABLES PAGE NO. 2

INDEX NAME NUMBER LIMITS REGION SCALE SEQUENCE

51 BOWEN F5~-3 20 0 21 0 147 o 148 30 QUEENSLAND 1/250000 22452 BREADEN SEE 442 228~3 BREMER BAY 150-12 34 0 35 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 23051, BRISBANE G56-15 27 0 28 0 153 o 154 30 QUEENSLAND 1/230000 23455 BRODMt: E51-6 17 0 18 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 24256 BROWNE G51-8 25 0 26 0 124 30 126 0 ~ESTERN AUSTRALIA 1/250000 24657 BUCI1ANAN F55-6 21 G 22 0 145 30 147 0 QUEENSLAND 1/250000 25658 BULLER G51-1 24 0 25 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 26Z59 BULLOO H54-4 28 0 29 0 142 30 144 0 QUEENSLAND 1/250000 26460 B!.JNDABERG G56-Z 24 0 25 0 151 30 153 0 QUEENSLAND 1/250000 26861 BURKETOWN E54-6 17 0 18 0 139 30 141 0 QUEENSLAND 1/250000 27062 BURNABBIE 152-1 32 0 33 0 126 o 17.7 30 WESTERN AUSTRALIA 1/250000 27263 BURNIE (K55-3) 40 45 41 45 144 50 146 50 TASMANIA 1/250000 27464 BURRA 154-5 33 0 34 0 138 o 139 30 SOUTH AUSTRALI A 1/250000 27665 BYRO G50-10 26 0 27 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 28266 BUSSELTON le J-5 33 0 34 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 27867 CAIRNS E55-2 16 0 17 0 145 30 147 0 QUEENSLAND 1/250000 30668 CALLABONNA H54-6 29 0 30 0 139 30 141 0 SOUTH AUSTRALIA 1/250000 30869 CAMOOWEAL E54-13 19 0 20 0 138 o 13': 30 QUEENSLAND 1/250000 32070 CANBERRA 155-16 35 0 36 0 148 30 150 0 A.C.T. / N.S.W. 1/250000 '2271 CANTERBURY G:i4-7 25 0 26 0 141 o 142 30 QUEENSLAND 1/250000 32672 CAPE ARID 151-11 34 0 35 0 '23 o 124 30 WESTERN AUSTRALIA 1/250000 32873 CAPE scon 052-7 13 0 1.. 0 129 o 130 30 NORTHERN TERR !TORY 1/250000 34074 CAPE YORK C54-12 10 0 11 0 142 30 144 0 QUEENSLAND 1/250000 35275 COBAR H55-14 31 0 32 0 145 30 147 0 NEH SOUTH :~ALES 1/250000 38876 CARGELLlGO 155-6 33 0 34 0 145 30 147 0 NEW SOUTH WALES 1/250000 35477 CHAHNLEY E51-4 16 0 17 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 .16478 CHILDARA H53-14 31 0 32 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 36879 CH I1ICHI LLA G56-9 26 0 27 0 150 o 151 30 QUEENSLAND 1/250000 37080 CHOHILLA 154-6 33 0 34 0 139 30 141 0 SOUTH AUSTRALIA 1/250000 37481 CLEHMDNT F55-11 22 0 23 0 147 o 148 30 QUEENSLAND 1/250000 37882 C~:JNCURRY F54-2 20 0 21 0 139 30 141 0 QUEENSLAND 1/250000 38483 COBB G52-1 24 0 25 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 39084 COEN 054-8 13 0 14 0 142 30 144 0 QUEENSLAND 1/250000 40285 COLAC J54-12 38 0 39 0 14~ 30 144 0 VICTORIA 1/250000 40686 COLLIE 150-6 33 C 34 I) 1'15 30 117 0 WESTERN AUSTRALIA 1/250000 40887 COOK H52-11 30 0 31 0 '29 o 130 30 SOUTH AUSTRALI A 1/250000 1,1688 COLLIER G50-4 24 0 25 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 4'089 CONNEMARA G54-3 24 0 25 0 141 o 142 3C QUEENSLAND 1/250000 41290 CO[1~TOWN 055-13 15 0 16 0 144 o 145 30 QUEENSLAND 1/250000 41891 COOMPANA H52-15 31 0 32 0 129 o 130 30 SOUTH AUSl RALI A 1/250000 42292 COOPER G52-10 26 0 27 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 42493 CGPLEY H54-9 30 0 31 0 138 o 139 30 SOUTH AUSTRALI A 1/<'50000 43094 CORDILLO G54-10 26 0 27 0 139 30 141 0 SOUTH AU'lTRALI A 1/250000 43295 CORNISH F5Z-1 20 0 2~ 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 43496 CORRIGIN 150-3 32 0 33 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 43697 CROSSLANC E51-1b 19 0 20 0 124 o 125 30 WESTERN AUSTRALIA 1/250000 44498 CROYDON E54-11 18 0 19 0 141 o 142 30 QUEENSLAND 1/250000 4469lf CUE G50-15 27 0 28 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 448100 CULVER 151-4 32 0 33 0 124 30 126 0 WESTERN AUPTRALIA 1/250000 450
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101 CUNDEELEE H51-11 30 0 31 0 123 o 124 30 WESTERN AUS~RALIA 1/250000 452102 CUNNAMULLA H55-2 28 0 29 0 145 30 147 0 QUEENSLAND 1/250000 454103 DAL9Y G56-13 27 0 28 0 150 o 151 30 QUIOENSLAND 1/250000 480104 CURDIMURKA H53-8 29 0 30 0 136 30 138 0 SOUTH AUSTRALI A 1/250000 456105 CURNAMONA H54-14 31 0 32 0 139 30 141 0 SOUTH AUSTRALI A 1/250000 458106 DALHOUSIE G53-11 26 0 27 0 135 o 136 30 SOUTH AUSTRALI A 1/250000 482107 DAMPIER F50-~ 20 0 21 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 486108 DARHW 052-4 12 0 13 0 130 30 132 0 NORTHERN TERRITORY 1/250000 494109 DELAMEk':: 052-16 15 0 16 0 130 30 132 0 NORTHERN TERRITORY 1/250000 504110 DEf'! i LlOUIN 155-13 35 0 36 0 144 o 145 30 N.S.W. 1 VICTORIA 1/2500GO 506111 DERBY E51-7 17 0 18 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 508111. DEVONPORT K55-6+2 ..0 45 4l 0 145 30 147 0 TASMANIA 1/250000 510113 DOBBYN 1:54-14 19 0 20 0 139 30 141 0 QUEENSLAND 1/250000 516114 DUBBO 5-4 32 0 33 0 148 30 150 0 NEW SOUTH WALES 1/250000 532115 DONGARA \-5 29 0 30 v 114 o 115 30 WESTERN AUSTRALIA 1/250000 518116 DORRIGO H56-10 30 0 31 0 151 30 153 0 NEl>l SOUTH WALES 1/250000 522117 DRYSDALE 052-9 14 0 15 0 12(, o 127 30 WE5TI::RN AUSTRALIA 1/250000 526118 DUARINGA F55-16 23 0 24 0 148 30 ~50 0 QUEENSLAND 1/250000 530119 DUCHESS F54-6 29 0 30 0 139 ::0 141 ;) QUEENSLAND 1/250000 534120 DUKETON G51-1 • '7 0 28 0 121 30 123 0 WESTERN .\USTRALI A 1/250000 5:58121 DUMBLEYiJl-iG 150-7 33 0 34 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 540122 DUMMER F51-4 20 0 21 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 542123 EBAGOOLA 054-12 14 0 15 0 142 30 144 0 QUEEN!ll 4N;"l 1/250000 566124 EDrWSTONE G55-7 25 0 26 I) 147 o 148 30 QUEENSLAND 1/250000 568125 EDEL G49··12 26 0 27 0 112 50 1'14 0 WESTERN AUSTRALIA 1/250000 570126 EDMUND F50-14 23 0 24 0 115 30 117 0 WESTERN AUSTRA~'A 1/250000 574127 EDJI'IlINA H51-6 29 0 30 0 121 30 123 0 WESTERN AUSTRAL (f. 1/250000 572128 EINASLEIGH E55-9 18 0 19 0 1It4 o 145 30 QUEENSLAND 1/250000 576129 ELKEDRA F53-7 21 0 22 0 135 o 136 30 NORTHERN TERRITORY 1/250000 578'130 I::LLlSTON 153-6 33 0 34 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 530131 EMERAI r) F55-15 23 0 24 0 147 o 148 30 QUEENSLAND 1/250000 582132 ENfjr A H55-t. 29 0 30 0 145 30 147 0 NEW SOUTH WALES 1/250000 584133 cROM, ·.uA G54-12 26 0 27 0 142 30 144 0 QUEENSLA~m 1/250000 586134 ESPERANCE 151-6 33 0 3', 0 121 30 123 0 WESTERN AUSTR\LIA 1/250000 588135 EUABALONG SEF 76 594136 EUCLA H52-14 31 0 32 0 127 30 ·'29 0 WESTERN AUSTRALIA 1/250000 596137 EULO H55-1 28 0 29 0 144 o 145 30 QUEENSLAND 1/250000 600138 EVERARD G53-13 27 0 28 0 132 o 133 30 SOUTH AUSTRALIA 1/25000' 602139 FINKE G53-6 .~5 0 26 0 133 30 135 0 NORTHERN TERRITORY 1/250000 632140 FOG BAY 052-3 12 0 13 0 129 o 130 30 NORTHERN TERRITORY 1/250000 642141 FORBES 155-7 33 0 34 0 147 o 148 30 NEW SOUTH WALES 1/250000 648142 FDRRtST H52-10 30 0 31 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 650143 FREW RIVER F53-3 20 0 '-I 0 135 o 136 30 NORTHERN TERRITORY 1/2500lJO 656144 FOWLER H53-13 31 0 32 0 132 o 13~ 30 SOUTH AUSTRALIA 1/250000 652145 FROME H54-10 30 I) 31 0 139 30 ",1 0 SOUTH AUSTRALIA 1/250000 658146 GAIRDNER H53-15 31 0 32 0 135 o 136 30 SOUTH AUSTRALI A 1/250000 680147 GALBRAITH E54-3 16 0 17 0 141 o 142 30 QUEENSLAND 1/250000 682148 GALI1EE F55-10 22 0 23 0 145 30 147 0 QUEENSLAND 1/250000 684149 GASON G54-13 27 0 28 0 138 o 139 30 soun: AUSTRAL IA 1/250000 688150 GEORGETOWN E54-12 18 0 19 0 142 30 ~ 44 0 QUEEf'!SLAND 1/250000 692
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101 CUNDEELEE H51-11 30 0 31 0 123 o 124 30 WESTERN AUS~RALIA 1/250000 452102 CUNNAMULLA H55-2 28 0 29 0 145 30 147 0 QUEENSLAND 1/250000 454103 DAL9Y G56-13 27 0 28 0 150 o 151 30 QUIOENSLAND 1/250000 480104 CURDIMURKA H53-8 29 0 30 0 136 30 138 0 SOUTH AUSTRALI A 1/250000 456105 CURNAMONA H54-14 31 0 32 0 139 30 141 0 SOUTH AUSTRALI A 1/250000 458106 DALHOUSIE G53-11 26 0 27 0 135 o 136 30 SOUTH AUSTRALI A 1/250000 482107 DAMPIER F50-~ 20 0 21 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 486108 DARHW 052-4 12 0 13 0 130 30 132 0 NORTHERN TERRITORY 1/250000 494109 DELAMEk':: 052-16 15 0 16 0 130 30 132 0 NORTHERN TERRITORY 1/250000 504110 DEf'! i LlOUIN 155-13 35 0 36 0 144 o 145 30 N.S.W. 1 VICTORIA 1/2500GO 506111 DERBY E51-7 17 0 18 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 508111. DEVONPORT K55-6+2 ..0 45 4l 0 145 30 147 0 TASMANIA 1/250000 510113 DOBBYN 1:54-14 19 0 20 0 139 30 141 0 QUEENSLAND 1/250000 516114 DUBBO 5-4 32 0 33 0 148 30 150 0 NEW SOUTH WALES 1/250000 532115 DONGARA \-5 29 0 30 v 114 o 115 30 WESTERN AUSTRALIA 1/250000 518116 DORRIGO H56-10 30 0 31 0 151 30 153 0 NEl>l SOUTH WALES 1/250000 522117 DRYSDALE 052-9 14 0 15 0 12(, o 127 30 WE5TI::RN AUSTRALIA 1/250000 526118 DUARINGA F55-16 23 0 24 0 148 30 ~50 0 QUEENSLAND 1/250000 530119 DUCHESS F54-6 29 0 30 0 139 ::0 141 ;) QUEENSLAND 1/250000 534120 DUKETON G51-1 • '7 0 28 0 121 30 123 0 WESTERN .\USTRALI A 1/250000 5:58121 DUMBLEYiJl-iG 150-7 33 0 34 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 540122 DUMMER F51-4 20 0 21 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 542123 EBAGOOLA 054-12 14 0 15 0 142 30 144 0 QUEEN!ll 4N;"l 1/250000 566124 EDrWSTONE G55-7 25 0 26 I) 147 o 148 30 QUEENSLAND 1/250000 568125 EDEL G49··12 26 0 27 0 112 50 1'14 0 WESTERN AUSTRALIA 1/250000 570126 EDMUND F50-14 23 0 24 0 115 30 117 0 WESTERN AUSTRA~'A 1/250000 574127 EDJI'IlINA H51-6 29 0 30 0 121 30 123 0 WESTERN AUSTRAL (f. 1/250000 572128 EINASLEIGH E55-9 18 0 19 0 1It4 o 145 30 QUEENSLAND 1/250000 576129 ELKEDRA F53-7 21 0 22 0 135 o 136 30 NORTHERN TERRITORY 1/250000 578'130 I::LLlSTON 153-6 33 0 34 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 530131 EMERAI r) F55-15 23 0 24 0 147 o 148 30 QUEENSLAND 1/250000 582132 ENfjr A H55-t. 29 0 30 0 145 30 147 0 NEW SOUTH WALES 1/250000 584133 cROM, ·.uA G54-12 26 0 27 0 142 30 144 0 QUEENSLA~m 1/250000 586134 ESPERANCE 151-6 33 0 3', 0 121 30 123 0 WESTERN AUSTR\LIA 1/250000 588135 EUABALONG SEF 76 594136 EUCLA H52-14 31 0 32 0 127 30 ·'29 0 WESTERN AUSTRALIA 1/250000 596137 EULO H55-1 28 0 29 0 144 o 145 30 QUEENSLAND 1/250000 600138 EVERARD G53-13 27 0 28 0 132 o 133 30 SOUTH AUSTRALIA 1/25000' 602139 FINKE G53-6 .~5 0 26 0 133 30 135 0 NORTHERN TERRITORY 1/250000 632140 FOG BAY 052-3 12 0 13 0 129 o 130 30 NORTHERN TERRITORY 1/250000 642141 FORBES 155-7 33 0 34 0 147 o 148 30 NEW SOUTH WALES 1/250000 648142 FDRRtST H52-10 30 0 31 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 650143 FREW RIVER F53-3 20 0 '-I 0 135 o 136 30 NORTHERN TERRITORY 1/2500lJO 656144 FOWLER H53-13 31 0 32 0 132 o 13~ 30 SOUTH AUSTRALIA 1/250000 652145 FROME H54-10 30 I) 31 0 139 30 ",1 0 SOUTH AUSTRALIA 1/250000 658146 GAIRDNER H53-15 31 0 32 0 135 o 136 30 SOUTH AUSTRALI A 1/250000 680147 GALBRAITH E54-3 16 0 17 0 141 o 142 30 QUEENSLAND 1/250000 682148 GALI1EE F55-10 22 0 23 0 145 30 147 0 QUEENSLAND 1/250000 684149 GASON G54-13 27 0 28 0 138 o 139 30 soun: AUSTRAL IA 1/250000 688150 GEORGETOWN E54-12 18 0 19 0 142 30 ~ 44 0 QUEEf'!SLAND 1/250000 692
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151 GERAI.DTON H50-1 28 0 29 0 114 o 115 30 WESTEflN AUSTRALIA 1/750000 ~94152 GILBERTON E54-16 19 0 20 0 142 30 144 0 QUEENSLAND 1/250000 696153 GILES H53-1 28 0 29 0 132 o 133 30 SOUTH AUSTRALIA 1/250000 698154 GILGANORA H55-16 31 0 32 0 14~ 30 150 0 NEW SOUTH WALES ,/250000 700155 GLEN BURGH G50-6 25 0 26 0 1; j 30 117 0 WES','ERN AUSTRALIA 1/250000 702156 GLENGARRY G50-12 26 0 27 0 118 30 120 0 W::STERN AUSTRAL 1.\ 1/250000 704157 GOULBURN 155-12 34 0 35 0 148 30 ~SJ 0 NEW SOUTH WALES 1/250000 712158 GOVF. D53-4 12 0 13 0 136 30 138 0 NORTHERN TERRITORY 1/250000 714159 GRAFTON H56-6 29 0 30 0 151 30 153 il MEW SOUTH WALES 1/250000 716160 GUNANYA r~1-14 23 0 2/, 0 111 30 123 \l WESTERN AUSTRALIA 1/250000 72411'.1 GYMPIE . )6-10+11 26 0 27 0 151 30 153 0 QUEENSLAND 1/250000 7261>2 HALE RIVER G53-3 24 0 25 0 135 o HI- ~O NORTHERN TERRITORY 1/250000 7521~ 3 HAMILTON J54-7 37 0 38 0 141 o 1.., ~O VI CTORIA 1/2~0000 7561f " HAf't.'1 RIVER D5'.-16 15 0 16 C 142 30 144 0 QUEENSLArlD 1/250000 7601,,5 HASTINGS H56-14+15 31 0 32 0 151 30 153 0 NEW SOUTH WALES 1/250000 764166 HAY 155-9 34 0 35 0 144 o 145 30 NEW SOUTH WALES 1/250000 766167 HAY RIVER F53-16 23 0 24 0 136 30 138 0 NORTHERN TERRITORY 1/250000 768168 HELENA F52· 5 21 0 22 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 770169 HEN BURY G53-1 24 0 25 0 132 o 133 ~O NORTHERN TERRITORY 1/250~OO 774;/C HERBERT G51-7 25 0 26 0 173 o 124 30 WESTERN AUSTRALIA 1/250000 776171 HILL RIVER H50-9 30 0 :11 0 114 J 115 30 WESTERN AUSTRALIA 1/250000 78811'2 HOBART (K55-8) 42 45 43 45 ,4;> 30 148 30 TASMANIA 1/250000 790173 HOLROYD D54-11 '14 C 15 0 141 o 142 30 QUEENSLAND 1/2~)000 796174 HOMEBOIN G55-15 77 0 28 0 147 o 148 30 QUEENSLAND 1/Z~\l000 798175 HORSHAM J54-3 36 0 37 0 141 o 142 30 VICTORIA 1/250000 800176 HUCKITTA F53-11 2i- 0 23 0 135 o 136 30 NORTHERN TERR1TD;,Y 1/250000 806177 HUGHENOEN F55-1 20 0 21 0 144 o 145 30 QUEENSLAND 1/250000 808178 HUON B55-11 6 0 7 0 147 o 148 30 PAPUA NEW GU':JEA 1/250000 810179 HYOEN 150-4 32 0 33 0 118 30 120 0 WESTERN AUSTRALIA 1.'250000 816180 INGHAM E55-~1) 18 0 1Cf 0 145 30 147 0 QUEEN:>LAND 1/ ;:~OOOO 842181 INNAMINCKA G54-14 27 0 28 0 139 30 141 0 SOUTH AUSTRALI A 1/250000 844182 UmlSFAIL E55-t: 17 0 18 0 145 30 147 0 QUEENSLAND 1/250000 846183 INVERELL H56-5 29 0 30 0 150 o 151 30 NEW SOUTH WALES 1/250000 848184 IPSWICH G56-14 27 0 28 0 151 30 153 0 QUEENSLAND 1/250000 850185 IVANHOE 155-1 32 0 33 0 144 o 145 30 NEW SOUTH WALES 1/250')00 R54186 JACKSON H50-12 30 0 31 0 118 30 120 0 WEST~qN AUSTRALIA 1/250000 ~ '(,187 JERI CHO F55-14 23 0 24 0 145 30 147 0 QUEENSLAND 1/250000 880188 JERILDERIE 155-14 35 0 36 0 145 30 147 0 NEW SOUTH WALES 1/250000 882189 JUNDAH G54-4 24 0 25 0 1It2 30 144 0 QUEENSLAND 1/250000 896190 JUBILEE H52-5 29 0 30 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 888191 KALGOORLIE H51-9 30 0 31 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 92119t' KATHERINE 053-9 14 0 15 0 132 o 133 30 NORTHERN TERRITORY 1/~50000 936193 KIMBA 153-7 33 0 34 0 135 o 136 30 SOUTH ~11STRALlA 1/250000 948194 KINGOONYA H53-11 30 0 31 0 135 o 136 30 SOUTH AuSTRALIA 1/250000 954195 KINGSCOTE 153-16 3~ 0 36 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 95619b KINGSTON G51-10 26 0 27 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 958197 KIRKALOCKA H50-3 28 0 29 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 960198 KULGERA G53-3 25 0 26 0 132 o 133 30 NORTHERN TEi 'TORY 1/250000 966199 KURNALPI H51-10 30 0 31 0 121 30 123 0 WESTERN AUST. " lA 1/250000 968200 1..\ GRANGE E51-10 18 0 19 0 121 30 123 0 WESTERN AUSTR•. lk 1/250000 992
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151 GERAI.DTON H50-1 28 0 29 0 114 o 115 30 WESTEflN AUSTRALIA 1/750000 ~94152 GILBERTON E54-16 19 0 20 0 142 30 144 0 QUEENSLAND 1/250000 696153 GILES H53-1 28 0 29 0 132 o 133 30 SOUTH AUSTRALIA 1/250000 698154 GILGANORA H55-16 31 0 32 0 14~ 30 150 0 NEW SOUTH WALES ,/250000 700155 GLEN BURGH G50-6 25 0 26 0 1; j 30 117 0 WES','ERN AUSTRALIA 1/250000 702156 GLENGARRY G50-12 26 0 27 0 118 30 120 0 W::STERN AUSTRAL 1.\ 1/250000 704157 GOULBURN 155-12 34 0 35 0 148 30 ~SJ 0 NEW SOUTH WALES 1/250000 712158 GOVF. D53-4 12 0 13 0 136 30 138 0 NORTHERN TERRITORY 1/250000 714159 GRAFTON H56-6 29 0 30 0 151 30 153 il MEW SOUTH WALES 1/250000 716160 GUNANYA r~1-14 23 0 2/, 0 111 30 123 \l WESTERN AUSTRALIA 1/250000 72411'.1 GYMPIE . )6-10+11 26 0 27 0 151 30 153 0 QUEENSLAND 1/250000 7261>2 HALE RIVER G53-3 24 0 25 0 135 o HI- ~O NORTHERN TERRITORY 1/250000 7521~ 3 HAMILTON J54-7 37 0 38 0 141 o 1.., ~O VI CTORIA 1/2~0000 7561f " HAf't.'1 RIVER D5'.-16 15 0 16 C 142 30 144 0 QUEENSLArlD 1/250000 7601,,5 HASTINGS H56-14+15 31 0 32 0 151 30 153 0 NEW SOUTH WALES 1/250000 764166 HAY 155-9 34 0 35 0 144 o 145 30 NEW SOUTH WALES 1/250000 766167 HAY RIVER F53-16 23 0 24 0 136 30 138 0 NORTHERN TERRITORY 1/250000 768168 HELENA F52· 5 21 0 22 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 770169 HEN BURY G53-1 24 0 25 0 132 o 133 ~O NORTHERN TERRITORY 1/250~OO 774;/C HERBERT G51-7 25 0 26 0 173 o 124 30 WESTERN AUSTRALIA 1/250000 776171 HILL RIVER H50-9 30 0 :11 0 114 J 115 30 WESTERN AUSTRALIA 1/250000 78811'2 HOBART (K55-8) 42 45 43 45 ,4" 30 148 30 TASMANIA 1/250000 790173 HOLROYD D54-11 '14 C 15 0 141 o 142 30 QUEENSLAND 1/2~)000 796174 HOMEBOIN G55-15 77 0 28 0 147 o 148 30 QUEENSLAND 1/Z~\l000 798175 HORSHAM J54-3 36 0 37 0 141 o 142 30 VICTORIA 1/250000 800176 HUCKITTA F53-11 2i- 0 23 0 135 o 136 30 NORTHERN TERR1TD;,Y 1/250000 806177 HUGHENOEN F55-1 20 0 21 0 144 o 145 30 QUEENSLAND 1/250000 808178 HUON B55-11 6 0 7 0 147 o 148 30 PAPUA NEW GU':JEA 1/250000 810179 HYOEN 150-4 32 0 33 0 118 30 120 0 WESTERN AUSTRALIA 1.'250000 816180 INGHAM E55-~1) 18 0 1Cf 0 145 30 147 0 QUEEN:>LAND 1/ ;:~OOOO 842181 INNAMINCKA G54-14 27 0 28 0 139 30 141 0 SOUTH AUSTRALI A 1/250000 844182 UmlSFAIL E55-t: 17 0 18 0 145 30 147 0 QUEENSLAND 1/250000 846183 INVERELL H56-5 29 0 30 0 150 o 151 30 NEW SOUTH WALES 1/250000 848184 IPSWICH G56-14 27 0 28 0 151 30 153 0 QUEENSLAND 1/250000 850185 IVANHOE 155-1 32 0 33 0 144 o 145 30 NEW SOUTH WALES 1/250')00 R54186 JACKSON H50-12 30 0 31 0 118 30 120 0 WEST~qN AUSTRALIA 1/250000 ~ '(,187 JERI CHO F55-14 23 0 24 0 145 30 147 0 QUEENSLAND 1/250000 880188 JERILDERIE 155-14 35 0 36 0 145 30 147 0 NEW SOUTH WALES 1/250000 882189 JUNDAH G54-4 24 0 25 0 1It2 30 144 0 QUEENSLAND 1/250000 896190 JUBILEE H52-5 29 0 30 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 888191 KALGOORLIE H51-9 30 0 31 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 92119t' KATHERINE 053-9 14 0 15 0 132 o 133 30 NORTHERN TERRITORY 1/~50000 936193 KIMBA 153-7 33 0 34 0 135 o 136 30 SOUTH ~11STRALlA 1/250000 948194 KINGOONYA H53-11 30 0 31 0 135 o 136 30 SOUTH AuSTRALIA 1/250000 954195 KINGSCOTE 153-16 3~ 0 36 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 95619b KINGSTON G51-10 26 0 27 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 958197 KIRKALOCKA H50-3 28 0 29 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 960198 KULGERA G53-3 25 0 26 0 132 o 133 30 NORTHERN TEi 'TORY 1/250000 966199 KURNALPI H51-10 30 0 31 0 121 30 123 0 WESTERN AUST. " lA 1/250000 968200 1..\ GRANGE E51-10 18 0 19 0 121 30 123 0 WESTERN AUSTR•. lk 1/250000 992
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201 LAKE EYRE H53-4 28 0 29 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 996202 LANSDOWNE f.:;:>-5 17 0 18 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1012203 LARRIMAH D53-13 15 0 16 0 132 o 133 30 NORTHERN TERRITORY 1/250000 1014204 LAUNCESTml (K55-4, 40 45 41 45 146 30 148 30 TASMANIA 1/250000 1016205 LAVERTON H51-2 28 0 29 0 III 30 123 0 WESTERN AUSTRALIA 1/2.50000 1018206 LAWN HILL E54-9 18 0 19 0 138 o 139 30 QUEENSLAND 1/250000 1020207 LENNIS G52-13 27 0 28 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1024208 LEONORA H51-1 28 0 29 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1026209 LIMBUNYA E52-7 17 0 18 0 129 o 130 30 NORTHERN TERRITORY 1/2500"0 1030210 LINCOLN 153-11·15 34 0 35 0 135 o 136 30 SOUTH ,4,USTRALI A 1/250000 1032211 LINDSAY G52-16 27 0 28 0 130 30 132 0 SOUTH AUSTRALIA 1/250000 1034212 LISSADELL E52-2 16 0 17 0 127 30 129 0 ~ESTERN AUSTRALIA 1/250000 1036213 LOUTH H55-9 30 0 31 0 144 o 145 30 NEW SOUTH WALES 1/250000 1058214 1.0NGREACH F55-13 23 0 24 0 144 o 145 30 QUEENSLAND 1/250000 1050215 LOONGANA H52-9 30 0 31 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1052216 LUCAS F52-2 20 0 21 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 1060217 MACDONALD F52-14 23 0 24 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 1084218 MACHATTIE G54-2 24 0 25 0 139 30 141 0 QUEENSLAND 1/250000 1086219 MANN G52-11 26 0 27 0 129 o 130 30 SOUTH AUSTRALIA 1/250000 1122220 MACKAY F55-8 21 0 22 0 148 30 150 0 QUEENSLAND 1/250000 1088221 HACKUNDA F54-11 22 (\ 23 0 141 o 142 30 QUEENSLAND 1/250000 1090222 MACLEAN H56-7 29 0 5C 0 153 o 154 30 NEW SOUTH WALES 1/250000 1092223 MADLEY G51-3 24 0 25 0 123 o 124 30 WESTERN AUSTRALIA . '~50000 1096224 MADURA H52-13 31 0 32 0 12(, o 127 30 WESTERN AUSTRALIA 1/750000 1098225 MAITLAND 153-12 34 0 35 0 136 30 138 0 SOUTH AUS TRALI A 1/,,50000 1104226 MALCOLM 1'51-7 ~3 0 34 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1106227 MALLACOOTA J55-8 37 0 38 0 148 30 150 0 VICTORIA 1 H.S.W. 1/250000 1110228 MANARA 154-4 32 0 33 0 142 30 144 0 NEW SOUTH WALES 1/250000 1112229 MANDORA E51-1? 19 0 20 0 120 o 121 30 WESTERN AUSTRAl lA 1/250000 1114230 MANEROO F54-16 23 0 24 0 142 30 144 0 QUEENSLAr.l£l 1/250000 1118231 MANILLA H56-9 30 0 31 0 150 o 151 30 NEW SOUTH WALES 1/2.50000 1120232 MANUKA F54-8 21 0 22 0 142 30 144 0 QUEENSLAND 1/250000 1124233 MARBLE BAR F50-8 21 0 22 0 113 30 120 0 WESTERN AUSTRALIA 1/2500CO 1126234 MARREE H54-5 29 0 30 (, 138 o 139 30 SOUTH AUSTRALIA 1/250000 1130235 MASON H5Z-6 29 0 30 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 1134236 MAURICl' H52-8 2.9 0 30 0 130 30 132 0 SOUTH AUSTRALI A 1/230000 1140237 MELBOURNE J55-5 37 0 38 0 144 o 145 30 VICTORIA 1/250000 1162238 MENINDEE 154-3 32 0 33 0 141 o 142 30 NEW SOUTH WALES 1/250000 1172239 MENZIES H51-5 29 0 30 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1174240 MILOURA 154-11 34 0 35 0 141 o 142 30 VICTORIA 1 H.S.W. 1/250000 1176241 MILINGIMBI D53-2 12 0 13 0 133 30 135 0 NORTHERN TERRITORY 1/250000 1178242 MILLUNGERA E54-1:i 19 0 20 0 141 o 142 30 QUEENSLAND 1/250000 1180243 MILPARINKA H54-7 29 0 30 0 141 o 142 30 NEW SOUTH WALES 1/250000 1182244 MINIGWAL H51-7 29 0 30 G 123 o 124 30 WESTERN AUSTRALIA 1/250000 11842!,5 MINILYA F49 -16 23 0 24 0 112 30 114 0 WESTERN AUSTRALIA 1/25000J 11':6246 MITCHELL G55-11 26 0 27 0 147 o 148 30 QUEENSLAND 1/250000 119,\247 MONTO G56-1 24 0 25 0 150 o 151 30 QUEENSLAND 1/250000 1200248 MOORA f;SO-10 30 0 31 0 115 30 117 0 WESTERN AUSTRALiA 1/250000 120;:249 MOREE H55-8 29 0 30 0 148 30 150 0 NEW SOUTH WALES 1/250000 lL~4250 MORNINGTON E54-1 16 0 17 0 138 o 139 30 QUEENSLAND 1/250000 1206

I J 1

MAP REFERENCE TABLES PAGE NO. 5

INDEX NAME NUMBCR LIMITS REGION SCALE SEQUENCE

201 LAKE EYRE H53-4 28 0 29 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 996202 LANSDOWNE f.:;:>-5 17 0 18 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1012203 LARRIMAH D53-13 15 0 16 0 132 o 133 30 NORTHERN TERRITORY 1/250000 1014204 LAUNCESTml (K55-4, 40 45 41 45 146 30 148 30 TASMANIA 1/250000 1016205 LAVERTON H51-2 28 0 29 0 III 30 123 0 WESTERN AUSTRALIA 1/2.50000 1018206 LAWN HILL E54-9 18 0 19 0 138 o 139 30 QUEENSLAND 1/250000 1020207 LENNIS G52-13 27 0 28 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1024208 LEONORA H51-1 28 0 29 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1026209 LIMBUNYA E52-7 17 0 18 0 129 o 130 30 NORTHERN TERRITORY 1/2500"0 1030210 LINCOLN 153-11·15 34 0 35 0 135 o 136 30 SOUTH ,4,USTRALI A 1/250000 1032211 LINDSAY G52-16 27 0 28 0 130 30 132 0 SOUTH AUSTRALIA 1/250000 1034212 LISSADELL E52-2 16 0 17 0 127 30 129 0 ~ESTERN AUSTRALIA 1/250000 1036213 LOUTH H55-9 30 0 31 0 144 o 145 30 NEW SOUTH WALES 1/250000 1058214 1.0NGREACH F55-13 23 0 24 0 144 o 145 30 QUEENSLAND 1/250000 1050215 LOONGANA H52-9 30 0 31 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1052216 LUCAS F52-2 20 0 21 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 1060217 MACDONALD F52-14 23 0 24 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 1084218 MACHATTIE G54-2 24 0 25 0 139 30 141 0 QUEENSLAND 1/250000 1086219 MANN G52-11 26 0 27 0 129 o 130 30 SOUTH AUSTRALIA 1/250000 1122220 MACKAY F55-8 21 0 22 0 148 30 150 0 QUEENSLAND 1/250000 1088221 HACKUNDA F54-11 22 (\ 23 0 141 o 142 30 QUEENSLAND 1/250000 1090222 MACLEAN H56-7 29 0 5C 0 153 o 154 30 NEW SOUTH WALES 1/250000 1092223 MADLEY G51-3 24 0 25 0 123 o 124 30 WESTERN AUSTRALIA . '~50000 1096224 MADURA H52-13 31 0 32 0 12(, o 127 30 WESTERN AUSTRALIA 1/750000 1098225 MAITLAND 153-12 34 0 35 0 136 30 138 0 SOUTH AUS TRALI A 1/,,50000 1104226 MALCOLM 1'51-7 ~3 0 34 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1106227 MALLACOOTA J55-8 37 0 38 0 148 30 150 0 VICTORIA 1 H.S.W. 1/250000 1110228 MANARA 154-4 32 0 33 0 142 30 144 0 NEW SOUTH WALES 1/250000 1112229 MANDORA E51-1? 19 0 20 0 120 o 121 30 WESTERN AUSTRAl lA 1/250000 1114230 MANEROO F54-16 23 0 24 0 142 30 144 0 QUEENSLAr.l£l 1/250000 1118231 MANILLA H56-9 30 0 31 0 150 o 151 30 NEW SOUTH WALES 1/2.50000 1120232 MANUKA F54-8 21 0 22 0 142 30 144 0 QUEENSLAND 1/250000 1124233 MARBLE BAR F50-8 21 0 22 0 113 30 120 0 WESTERN AUSTRALIA 1/2500CO 1126234 MARREE H54-5 29 0 30 (, 138 o 139 30 SOUTH AUSTRALIA 1/250000 1130235 MASON H5Z-6 29 0 30 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 1134236 MAURICl' H52-8 2.9 0 30 0 130 30 132 0 SOUTH AUSTRALI A 1/230000 1140237 MELBOURNE J55-5 37 0 38 0 144 o 145 30 VICTORIA 1/250000 1162238 MENINDEE 154-3 32 0 33 0 141 o 142 30 NEW SOUTH WALES 1/250000 1172239 MENZIES H51-5 29 0 30 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1174240 MILOURA 154-11 34 0 35 0 141 o 142 30 VICTORIA 1 H.S.W. 1/250000 1176241 MILINGIMBI D53-2 12 0 13 0 133 30 135 0 NORTHERN TERRITORY 1/250000 1178242 MILLUNGERA E54-1:i 19 0 20 0 141 o 142 30 QUEENSLAND 1/250000 1180243 MILPARINKA H54-7 29 0 30 0 141 o 142 30 NEW SOUTH WALES 1/250000 1182244 MINIGWAL H51-7 29 0 30 G 123 o 124 30 WESTERN AUSTRALIA 1/250000 11842!,5 MINILYA F49 -16 23 0 24 0 112 30 114 0 WESTERN AUSTRALIA 1/25000J 11':6246 MITCHELL G55-11 26 0 27 0 147 o 148 30 QUEENSLAND 1/250000 119,\247 MONTO G56-1 24 0 25 0 150 o 151 30 QUEENSLAND 1/250000 1200248 MOORA f;SO-10 30 0 31 0 115 30 117 0 WESTERN AUSTRALiA 1/250000 120;:249 MOREE H55-8 29 0 30 0 148 30 150 0 NEW SOUTH WALES 1/250000 lL~4250 MORNINGTON E54-1 16 0 17 0 138 o 139 30 QUEENSLAND 1/250000 1206

I J 1



MAP REFERENCE TABLES PAGE NO. 6

INDEX NAME NUMBER LIMITS REGION SCALE SE~UENCE

251 ~10RRIS FS1-'6 23 0 24 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1212252 MOSSMAN E55··' 16 0 17 0 144 o 145 30 QUEENSLAND 1/250000 1214253 MT BARKeR SEE 685 1268254 IH ISA SEE ~60 128425) HT BRUCE SE:E 686 1270256 ~11 COOLON SEE 687 1272257 MT DOREEN SEE 688 1274258 MT EGERTON SEE 691 1278259 MT EVELYN SEE 694 1282260 MOUNT ISA F54-1 20 0 21 0 138 o 139 30 OUEENSLAND 1/250000 1240261 MT LIEBIG SEE 695 1286262 MT MARUMBA SEE 696 i288263 MT PEAKE SEE 697 1290264 MT RAMSAY SEE 700 1294265 MT RENNIE SEE 701 1296266 MT THEO SEE 267 ~300

I267 f10LJNT THEO F52-8 2'1 0 22 0 EO 30 132 0 NORTHERN TERRITORY 1/250000 1256268 Mr WHELAN SEE 704 1302269 MT YOUNG SEE 705 130,"270 MUNDUBBERA G56-5 21 0 26 0 150 o 151 30 QUEENSLAND 1/250000 1306271 MUNRO E51-1/, 19 0 20 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 1308272 MURGOO G50-14 27 0 28 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 1310273 MUTTABURkA F55-9 22 0 23 0 il,l, o 145 30 QU~ENSLAND 1/250000 1314274 MCDILLS SEE 275 1146275 MC DILLS G53-7 25 0 26 0 135 o 136 30 NORTHERN TERRITORY 1/250000 1144276 MCKINLAY SEE 277 1150277 MC KINLAY r"j4-7 21 0 22 0 141 o 142 30 QUEENSLANO 1/250\)00 1148278 NABBERU G51-5 25 0 26 0 120 o 121 30 WESTERN AUSTRALIA 1/2500,10 B36279 NAPPERBY F53-9 ZZ 0 23 0 132 o 133 30 NORTHERN TERRITORY 1/250000 '340280 NARACOORTE J54-2+1 36 0 37 0 139 15 141 0 SOIJTH AUSTRALIA 1/2~0000 1342281 NARETHA H5'!-16 31 0 32 0 124 30 1Z6 0 WESTERN AUSTRALIA 1/250000 13/.4Z8Z NARRABRI H55-12 30 0 31 0 148 30 150 0 NEW SOUTH WALES 1/250000 1346283 NARRANDERA 155-10 34 0 35 0 145 30 147 0 NEW SOUTH WALES 1/250000 1348284 NARROMINE 155-3 32 0 33 Cl ,.., o 148 30 NEW SOUTH WALES 1/250000 1350285 NEALE H51-4 ?8 0 29 0 124 30 126 0 ~ESTERN AUSTRALIA 1/25COOO 1352286 NEWCAS-:'LE , "::'o-t? J2 0 33 0 151 30 153 0 NEW SOUTH WALE:> 1/2'iOOOO 13~~287 NEWDEGATE 150-8 33 0 34 0 118 30 120 0 WESTERN AUSTRALIA 1:250000 136(1288 NEWMAN F50-16 23 0 24 0 118 30 120 0 WESTERN AUSTRALIA '1/250000 1362289 NINGALOO F49-12 22 0 ;~3 0 112 30 114 0 WESTERN AUSTRALIA 1/250000 1364290 NINGHAN H50-7 29 0 30 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 1368291 NOOLYEANA G5:S-16 27 0 28 0 136 30138 0 SOUTH AUSTRALI A 1/250000 1372292 NOONAERA 152-2 32 0 33 0 127 30 1Z9 0 WESTERN AUSTRALIA 1/250000 1374213 NOONKA~BAH E51-12 18 0 19 0 124 30 12b Cl WESTERN AUSTRALIA 1/2500ClO 1376294 NOORINA H52-3 28 0 29 0 129 o 130 30 SOUTH AUSTRAL iA 1/250000 1378295 NORMANTON E54-7 17 0 18 \J ~ 141 0 142 30 aU::ENSLAND 1/250000 1334296 NORSEMAN 151-2 32 0 33 o 121 30 123 0 WESTERN AUSTRALIA 1/250000 1388297 NULLAGINE F51-5 21 0 22 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1390298 NULLARBOR H52-16 31 0 32 (\ 130 30 132 0 SOUTH AUSTRALIA 1/250000 1392299 NUYTS 153-1 32 0 33 0 132 o 133 30 SOUTH AUSTRALIA 1/250000 1396300 NYMAGE!: 155-Z 32 0 33 0 145 30 147 0 NEW SIlUTH WALES 1/250000 1398
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251 ~10RRIS FS1-'6 23 0 24 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1212252 MOSSMAN E55··' 16 0 17 0 144 o 145 30 QUEENSLAND 1/250000 1214253 MT BARKeR SEE 685 1268254 IH ISA SEE ~60 128425) HT BRUCE SE:E 686 1270256 ~11 COOLON SEE 687 1272257 MT DOREEN SEE 688 1274258 MT EGERTON SEE 691 1278259 MT EVELYN SEE 694 1282260 MOUNT ISA F54-1 20 0 21 0 138 o 139 30 OUEENSLAND 1/250000 1240261 MT LIEBIG SEE 695 1286262 MT MARUMBA SEE 696 i288263 MT PEAKE SEE 697 1290264 MT RAMSAY SEE 700 1294265 MT RENNIE SEE 701 1296266 MT THEO SEE 267 ~300

I267 f10LJNT THEO F52-8 2'1 0 22 0 EO 30 132 0 NORTHERN TERRITORY 1/250000 1256268 Mr WHELAN SEE 704 1302269 MT YOUNG SEE 705 130,"270 MUNDUBBERA G56-5 21 0 26 0 150 o 151 30 QUEENSLAND 1/250000 1306271 MUNRO E51-1/, 19 0 20 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 1308272 MURGOO G50-14 27 0 28 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 1310273 MUTTABURkA F55-9 22 0 23 0 il,l, o 145 30 QU~ENSLAND 1/250000 1314274 MCDILLS SEE 275 1146275 MC DILLS G53-7 25 0 26 0 135 o 136 30 NORTHERN TERRITORY 1/250000 1144276 MCKINLAY SEE 277 1150277 MC KINLAY r"j4-7 21 0 22 0 141 o 142 30 QUEENSLANO 1/250\)00 1148278 NABBERU G51-5 25 0 26 0 120 o 121 30 WESTERN AUSTRALIA 1/2500,10 B36279 NAPPERBY F53-9 ZZ 0 23 0 132 o 133 30 NORTHERN TERRITORY 1/250000 '340280 NARACOORTE J54-2+1 36 0 37 0 139 15 141 0 SOIJTH AUSTRALIA 1/2~0000 1342281 NARETHA H5'!-16 31 0 32 0 124 30 1Z6 0 WESTERN AUSTRALIA 1/250000 13/.4Z8Z NARRABRI H55-12 30 0 31 0 148 30 150 0 NEW SOUTH WALES 1/250000 1346283 NARRANDERA 155-10 34 0 35 0 145 30 147 0 NEW SOUTH WALES 1/250000 1348284 NARROMINE 155-3 32 0 33 Cl ,.., o 148 30 NEW SOUTH WALES 1/250000 1350285 NEALE H51-4 ?8 0 29 0 124 30 126 0 ~ESTERN AUSTRALIA 1/25COOO 1352286 NEWCAS-:'LE , "::'o-t? J2 0 33 0 151 30 153 0 NEW SOUTH WALE:> 1/2'iOOOO 13~~287 NEWDEGATE 150-8 33 0 34 0 118 30 120 0 WESTERN AUSTRALIA 1:250000 136(1288 NEWMAN F50-16 23 0 24 0 118 30 120 0 WESTERN AUSTRALIA '1/250000 1362289 NINGALOO F49-12 22 0 ;~3 0 112 30 114 0 WESTERN AUSTRALIA 1/250000 1364290 NINGHAN H50-7 29 0 30 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 1368291 NOOLYEANA G5:S-16 27 0 28 0 136 30138 0 SOUTH AUSTRALI A 1/250000 1372292 NOONAERA 152-2 32 0 33 0 127 30 1Z9 0 WESTERN AUSTRALIA 1/250000 1374213 NOONKA~BAH E51-12 18 0 19 0 124 30 12b Cl WESTERN AUSTRALIA 1/2500ClO 1376294 NOORINA H52-3 28 0 29 0 129 o 130 30 SOUTH AUSTRAL iA 1/250000 1378295 NORMANTON E54-7 17 0 18 \J ~ 141 0 142 30 aU::ENSLAND 1/250000 1334296 NORSEMAN 151-2 32 0 33 o 121 30 123 0 WESTERN AUSTRALIA 1/250000 1388297 NULLAGINE F51-5 21 0 22 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1390298 NULLARBOR H52-16 31 0 32 (\ 130 30 132 0 SOUTH AUSTRALIA 1/250000 1392299 NUYTS 153-1 32 0 33 0 132 o 133 30 SOUTH AUSTRALIA 1/250000 1396300 NYMAGE!: 155-Z 32 0 33 0 145 30 147 0 NEW SIlUTH WALES 1/250000 1398

GO,



MAP REFERENCE TABLES PAGE NO. 7

INDEX NAME NUMBER LIMITS REGION SCALE SEQUENCE

301 r;YNGAN H55-15 31 0 32 0 147 o 148 30 NEW SOUTH WALES 1/250000 14003C:? OATLANDS (K55-6) 41 45 42 45 146 30 148 30 TASMANIA 1/250000 1424303 OLARY 154-2 32 0 33 0 139 30 i41 0 SOUTH AUSTRALIA 1/250000 1426304 ONSLOW REF 21 0 22 0 113 1,0 115 30 WESTERN AUSTRALIA 1/250000 14211305 ODDNADATTA r,53-15 27 0 28 0 135 o 136 30 SOUTH AUSTRALIA 1/250000 1430306 OOLDEA H52-12 30 0 31 0 130 30 132 0 SOUTH AUSTRALI A 1/250000 1434307 ORFORD BAY C54-16 11 0 12 0 142 30 144 0 QUEENSLAND 1/250000 1436308 ORROROO 154-1 32 0 33 0 138 o 139 30 SOUTH AUSTRALI A 1/250000 1438309 OUYEN 154-15 35 0 36 0 141 o 142 30 VICTORIA 1/250COO 1440310 PARACHILNA H54-13 31 0 32 0 138 o 139 30 SOUTH AUSTRALI A 1/250000 1464311 PERTH H50-13+14 31 0 32 0 115 10 117 0 WESTERN AUSTRALIA 1/250000 1496312 PEAK 11 \ LL G50-8 25 0 26 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 1468313 PELLEW D53-16 15 0 16 0 Bb 30 138 0 NORTHERN TERRITORY 1/250000 14703i4 PEMBERTON 150-10 34 0 35 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 1474315 PENDER E)h~ 16 0 17 0 121 30 123 0 ~IESTERN AUSTRALIA 1/250000 1478316 PENOLA J54-6+10 37 0 38 10 139 30 141 0 SOUTH AUSTRALIA 1/250000 1It82317 PERCIVAL F51-8 21 0 22 0 124 30 176 0 WESTERN AUSTRALIA 1/250000 1484318 P[:RENJORI H50-6 21 0 22 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 1494319 PINE CREEK 052-8 13 0 14 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1504320 PINJA~RA 150-2 32 0 33 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 1506321 PINNAROO 154-14 35 0 36 0 139 30 141 0 hOUTH AUSTRALIA 1/250000 1508322 PLUMRIOGE H51-8 29 0 30 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1510j23 POOLOWANNA G53-12 :::6 0 27 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 1514324 POONCARIE 154-8 33 0 34 0 142 30 144 0 NEW SOUTH WALES 1/250000 1516325 PT AUGUSTA SEE 713 1544326 PT CLINTCN SEE 715 1546327 RASON H51-3 28 0 29 0 123 0 124 30 WESTERN AUSTRALIA 1/250000 160b328 PORT DAVF.Y (K55-7) 42 1,5 43 45 144 30 146 30 TASMANIA 1/250000 1524329 PT DAVEY SEE 328 1548330 PT HEDLAND SEE 716 1550
~31 PORT KEATS [,52-11 14 0 15 0 129 o 130 30 NORTHERN TERRITORY 1/250000 1530332 RNlKEN E53-16 19 0 20 0 136 30 138 0 NORTHERN TERRITORY 1/250000 1604333 PT I<EATS SEE 331 1552334 PORTLAND J54-11 38 0 39 0 141 o 142 30 VICTORiA 1/250000 1532335 PT LANGDOr.! SEE 717 1554336 PRQSERPINE F55-4 20 0 21 0 148 30 150 0 UUEENSLAND 1/250000 1542337 PYRAMID F50-7 21 0 22 0 117 o 118 3J WESTERN AUSTRALIA 1/250000 1558~?" .JllI::ENSTOWN (1<55-5) 41 45 42 45 144 30 146 30 TASMANIA 1/250000 1582" ~

:".:s9 QUI:"PIE G55-9 26 0 27 0 144 o 145 3\) QUEENSLAND 1/;::50000 1584340 OUOBBA G49-4 24 0 25 0 112 30 114 (, WESTERN AUSTRALIA 1;250000 1586341 RAWLINSON G52-2 24 0 25 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 ;010342 RED I1lvER E54-8 17 0 18 0 142 30 144 0 QUEENSLAND 1/250000 1612343 REN'MARK 154-10 34 0 35 0 139 30 141 0 SOUTH AIJS'iRALI A 1/2501J00 1614344 RICHMOND ~54-4 20 0 21 0 142 30 144 0 QUEENSLA:m 1/250000 1616345 ROBERT G51-11 26 0 27 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1618346 ROBERTSON F51-13 23 0 24 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1620347 RODINGA G53-2 24 0 25 0 133 30 135 0 NORTHERN TERR!TORY 1/250000 1632348 ROMA G55-12 26 0 27 0 148 30 150 0 QUEENSLAND 1/25000(, 16383i,9 ROE130URNE F5C -) 20 0 21 0 117 o 11 ~ 30 WESTERN AUSTP.ALIA 1/250000 16343S0 ROY HILL F50-12 22 0 23 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 1650
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351 RUDALL F51-10 22 0 23 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 1652352 RUNTON F51-15 23 0 24 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1654353 RYAN F52-13 23 0 24 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1658354 SANDSTONE G)0-16 (7 0 28 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 1694355 SAHARA F51-7 21 0 22 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1676356 SALE J55-11 38 0 39 0 147 o 148 30 VI CTORIA 1/250000 1686357 SANDY CAPE G56-3 24 0 25 0 153 o 154 30 QUEENSLAND 1/250000 1(-96358 scon G52-6 25 0 26 0 127 30 129 0 WE~TERN AUSTRALIA 1/250000 1700.359 S::EMORE H51-12 30 0 31 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1702360 SHARK BAY G49-8 25 0 26 0 112 30 114 0 WE~IERN AUSTRALIA 1/250000 1706361 SINGLETON 156-1 32 0 33 0 150 o 151 30 NE~ SOUTH WALES 1/250000 1712362 SIR SAMUEL G51-1:'I 27 Q 28 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1714363 SMITHTON K55-5+1 40 40 42 0 144 o 145 30 TASMANIA 1/250000 1716364 SPRINGSUR': G55-3 24 0 25 0 ",47 o 148 30 QUEENSLAND 1/250000 1722365 STANLEY G51-6 25 0 26 0 121 30 123 0 WESi~RN AUST~ALIA 1/250000 1726366 SPRINGVALE F54-14 23 0 24 0 139 30 141 0 QUEENSLAND 1/250000 1724367 STANSliiJRE F52-6 21 ~ 22 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 17283611 ST ARNAUD SEE 728 1730369 Sl GEORGE SEE 729 1732370 SWAN HILL 154-16 35 0 36 0 142 30 144 0 VICTORIA 1 H.S.W. 1/250000 1746371 STRZELECKI H54-2 28 0 29 0 139 30 141 0 SOUHI AUSTRALIA 1/250000 1742372 SURAT G55-16 27 0 28 0 140 30 150 0 QUEENSLAUD 1/250000 1744
~73 SYDNEY 156-5+6 33 0 34 0 150 o 151 50 NEW SOUTH WALES 1/250000 1748374 TABLETOP F51-11 22 0 23 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1762375 TA! B07 G52-9 26 0 27 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1766376 TAMWORTH H56-13 31 0 32 0 150 o 151 30 NEW SOUTH WALES 1/250000 177t377 TALLARINGA H53-5 29 0 30 0 132 o 133 30 SOUTH AUSTRALli\ 1/250000 1770378 TAMBO G55-2 24 0 25 0 145 30 147 0 QUEENSLAND 1/250000 1772379 T;'JAMI E52-15 19 0 20 0 129 o 130 30 NORTHFQ~ TERRITORY 1/250000 1776380 TANGORIN F55-5 21 0 22 0 144 o 145 30 OUEEN5:.'\ND 1/250000 1780381 TARCOOLA H53-10 30 0 31 0 133 30 135 0 SOUTH AuSTRALIA 1/250000 1784382 TAROOM G55-8 25 0 26 0 148 30 150 0 QUEENSLAND 1/250000 1788j83 TENNANT CK SEE 741 1794384 THRQSSELL G51-15 27 G 28 0 123 o 124 30 WESTERN AUSTRf.~IA 1/250000 1802385 TICKALARA H54-3 28 0 29 0 141 o 142 30 QUEENSLAND 1/2)0000 1808386 TOBERMORY F53-12 22 0 23 0 Bb 30 138 0 NORTHERN TERRITORY 1/250000 1810387 TOOMPINE G55-13 27 0 28 0 144 o 145 30 QUEENSLAND 1/250000 1812388 TOHRENS H53-16 31 0 32 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 181438? TORP:S ST SEE 745 1816390 TOWNSVILLE E55-14 19 0 20 ~ . 45 30 147 0 QUEENSLAND 1/250000 1824391 7RAINOR G51-2 24 0 25 1 30 123 0 WESTERN AUSTRALIA 1/250000 1828

I
392 TRUANT IS SEE 746 1834~93 TUREE CK SEE 747 1840394 ULLADULLA 156-13 35 0 36 0 150 o 151 30 NEW SOUTH WALES 1/250000 1846395 UR'\L F51-12 22 0 23 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1848

I 396 URANDANGI F54-5 21 0 22 0 138 o 139 30 QUEENSLAND 1/250000 1850397 URAPUNGA D53-10 14 0 15 0 133 30 135 0 NORTHERN TERRITORY 1/250000 1852

I
398 VERNON H52-1 28 0 29 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1858399 URISINO H54-8 29 0 30 0 142 30 144 0 NEW SOUTH WALES 1/250000 1854

I
400 WAGGA SEE 751 1868

I
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351 RUDALL F51-10 22 0 23 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 1652352 RUNTON F51-15 23 0 24 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1654353 RYAN F52-13 23 0 24 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1658354 SANDSTONE G)0-16 (7 0 28 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 1694355 SAHARA F51-7 21 0 22 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1676356 SALE J55-11 38 0 39 0 147 o 148 30 VI CTORIA 1/250000 1686357 SANDY CAPE G56-3 24 0 25 0 153 o 154 30 QUEENSLAND 1/250000 1(-96358 scon G52-6 25 0 26 0 127 30 129 0 WE~TERN AUSTRALIA 1/250000 1700.359 S::EMORE H51-12 30 0 31 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1702360 SHARK BAY G49-8 25 0 26 0 112 30 114 0 WE~IERN AUSTRALIA 1/250000 1706361 SINGLETON 156-1 32 0 33 0 150 o 151 30 NE~ SOUTH WALES 1/250000 1712362 SIR SAMUEL G51-1:'I 27 Q 28 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1714363 SMITHTON K55-5+1 40 40 42 0 144 o 145 30 TASMANIA 1/250000 1716364 SPRINGSUR': G55-3 24 0 25 0 ",47 o 148 30 QUEENSLAND 1/250000 1722365 STANLEY G51-6 25 0 26 0 121 30 123 0 WESi~RN AUST~ALIA 1/250000 1726366 SPRINGVALE F54-14 23 0 24 0 139 30 141 0 QUEENSLAND 1/250000 1724367 STANSliiJRE F52-6 21 ~ 22 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 17283611 ST ARNAUD SEE 728 1730369 Sl GEORGE SEE 729 1732370 SWAN HILL 154-16 35 0 36 0 142 30 144 0 VICTORIA 1 H.S.W. 1/250000 1746371 STRZELECKI H54-2 28 0 29 0 139 30 141 0 SOUHI AUSTRALIA 1/250000 1742372 SURAT G55-16 27 0 28 0 140 30 150 0 QUEENSLAUD 1/250000 1744
~73 SYDNEY 156-5+6 33 0 34 0 150 o 151 50 NEW SOUTH WALES 1/250000 1748374 TABLETOP F51-11 22 0 23 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1762375 TA! B07 G52-9 26 0 27 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1766376 TAMWORTH H56-13 31 0 32 0 150 o 151 30 NEW SOUTH WALES 1/250000 177t377 TALLARINGA H53-5 29 0 30 0 132 o 133 30 SOUTH AUSTRALli\ 1/250000 1770378 TAMBO G55-2 24 0 25 0 145 30 147 0 QUEENSLAND 1/250000 1772379 T;'JAMI E52-15 19 0 20 0 129 o 130 30 NORTHFQ~ TERRITORY 1/250000 1776380 TANGORIN F55-5 21 0 22 0 144 o 145 30 OUEEN5:.'\ND 1/250000 1780381 TARCOOLA H53-10 30 0 31 0 133 30 135 0 SOUTH AuSTRALIA 1/250000 1784382 TAROOM G55-8 25 0 26 0 148 30 150 0 QUEENSLAND 1/250000 1788j83 TENNANT CK SEE 741 1794384 THRQSSELL G51-15 27 G 28 0 123 o 124 30 WESTERN AUSTRf.~IA 1/250000 1802385 TICKALARA H54-3 28 0 29 0 141 o 142 30 QUEENSLAND 1/2)0000 1808386 TOBERMORY F53-12 22 0 23 0 Bb 30 138 0 NORTHERN TERRITORY 1/250000 1810387 TOOMPINE G55-13 27 0 28 0 144 o 145 30 QUEENSLAND 1/250000 1812388 TOHRENS H53-16 31 0 32 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 181438? TORP:S ST SEE 745 1816390 TOWNSVILLE E55-14 19 0 20 ~ . 45 30 147 0 QUEENSLAND 1/250000 1824391 7RAINOR G51-2 24 0 25 1 30 123 0 WESTERN AUSTRALIA 1/250000 1828

I
392 TRUANT IS SEE 746 1834~93 TUREE CK SEE 747 1840394 ULLADULLA 156-13 35 0 36 0 150 o 151 30 NEW SOUTH WALES 1/250000 1846395 UR'\L F51-12 22 0 23 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1848

I 396 URANDANGI F54-5 21 0 22 0 138 o 139 30 QUEENSLAND 1/250000 1850397 URAPUNGA D53-10 14 0 15 0 133 30 135 0 NORTHERN TERRITORY 1/250000 1852
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401 WAIGEN G52-14 27 0 28 0 127 30 129 0 l-iESTERN AUSTRAl lA 1/250000 1872.1,02 WALSH E54-4 16 0 1i' 0 142 30 144 0 QUEENSLAND 1/250000 1878
~·'l3 ~'ANNA H52-2 28 0 29 0 127 3(, 129 0 WESTERN AUSTRALIA 1/250000 18824(,4 WALGETT H55-11 30 Cl 31 0 147 o 148 30 NEW SOUTH WALES 1/250000 187440:, WALLHALLOW E53-7 17 0 18 0 135 o 136 30 NORTHERN TERRITORY 1/2500uO 1876406 WANGARATTA J55-2 36 0 37 0 145 30 147 0 VICTORIA 1/251'000 1880407 WARBURTON J55-6 37 0 18 0 145 30 147 C VI CTORIA li250000 1884408 WARRAGUL J55-10+14 38 0 39 0 145 30 147 0 VI CTDRIA 1/250001) ~886409 j.!ARRI G51-4 24 0 25 0 lZ, 30 126 0 WESTERN AUSTRALIA 1/250000 1890410 WARRINA H53-3 28 0 29 0 135 o 136 30 SOUTH AUSTRALI A 1/7~0'~~~ i~'i2411 WARWICt< Hj6-·2 28 0 29 0 151 30 153 0 QLD I ~.~.~. 1/250000 1894412 WATERLOO E52-3 16 0 17 0 129 o 130 30 NORTHERN TERRITORY 1/250000 18'76413, WAVE HILL E52-8 17 C 18 0 130 30 132 0 NORTHERN TERRITDRY 1/250000 lc;'OO414 WESTWOOD G51-16 27 0 28 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1918415 WEBB F52-10 22 0 23 0 127 30 129 0 W~STERN AUSTRALIA 1/250000 1902416 WEIPA D54-3 12 0 13 0 141 o 142 30 QUEENSLAND l1Z50000 1903417 WELLS H52-4 28 0 29 0 130 30 132 0 SOUTH AUSTRAL! A 1/250000 1906418 WESSEL IS SEE 752 1908419 WHYALLA 153-8 33 0 34 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 1926420 WIDE BAY G56-7 25 0 26 0 153 o 154 30 QUEENSLAND 1/250000 1928421 WILCANNIA H54-16 31 0 32 0 142 30 14/ 0 NEW SOUTH WALl'S 1125000;) 1932422 WILSON F52-9 22 0 23 0 126 o 127 30 WESTERN AUSTRALIA Ii2'i0000 1934423 WILUNA G51-9 26 0 27 0 120 o 121 30 WESTERN AUSTRAL~A ~/250000 1936424 WI~DORAH G54-8 25 0 26 0 142 30 144 0 QUEENSLAND 1/250000 1940425 WINTINNA G53-14 27 0 28 0 133 30 135 0 SOUTH AUSTRALI A 1/2500110 1940426 W!NTON F54-12 22 0 23 0 142 30 144 0 QUEENSLAND 1/250000 1<t50427 WOLLONGONG I~6-9 34 0 35 0 150 o 151 30 NEW SOUTH WALES 1/2500';0 1952428 ~JOODROFFE G52-12 26 0 27 0 130 30 132 0 SOUTH AUSTRALIA 1/250000 1962429 WOORAMEL G50-5 25 0 26 0 114 o 115 30 WLSTERN AUSTRALIA 1/250000 1964430 WYANDRA G55-14 27 0 28 0 14~ 30 147 0 QU,'ENSLAND 1/250000 1970431 I·JYLOO F50-10 22 0 23 0 115 30 117 0 WESfERN AUSTRALIA 1/250000 1972',32 WYOLA H52-7 29 0 30 0 129 o 130 30 SOU'H AUSTRALI A 1/250000 1974433 YALGOO H50-2 28 0 29 0 115 30 117 0 WES1=RN AUSTRALIA 1/250000 1976434 YAMPI E51-3 16 0 17 0 123 o 124 30 WF.ST.'RN AUSTRALIA 1/250000 1978435 YANREY F50-9 2Z 0 23 0 114 0115 30 WESTlRN AUSTRALIA 1/250000 1980436 YANT,'BULLA H55-5 29 0 30 0 144 o 145 30 NEW S'UTH WALES 1/250000 1982437 YARDEA 153-3 32 () 33 0 135 o 136 30 SOUTH AUSTRALIA 1/250000 1984438 YARINGA G50-9 26 0 27 0 114 o 115 30 WESTER,' AUSTRALIA 1/250000 1986439 YARRALOOLA F50-6 21 0 22 0 115 30 117 0 WE5TER~ AUSTRALIA 1/250000 1988440 YARRIE F51-1 20 0 21 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1990441 YOUANMI H50-1. 28 0 29 0 138 30 140 0 WESTERN AUSTRALIA 1/250000 1992442 YOWALGA G51-12 26 0 27 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1994443 2ANTHUS f-'51-15 31 0 32 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1998444 ABAU C55-12 10 0 11 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 2445 AlTAPE A'i4-15 3 0 4 0 141 o 142 30 PAPUA NEW GUINEA 1/250000 2/,446 AMI3UNTI B54-4 4 0 5 0 142 30 144 0 PAPUA NEW GUINEA 1/250000 48447 ARAWE 855-12 6 0 7 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 53443 AROA C55-6 9 0 10 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 66449 30GIA 855-1 4 0 5 0 144 o 145 30 PAPUA NEW GUINEA 1/250000 200450 BOIGU C54-7 9 0 10 0 141 o 142 30 AUSTRALIA 1 P.N.G. 1/250000 202
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401 WAIGEN G52-14 27 0 28 0 127 30 129 0 l-iESTERN AUSTRAl lA 1/250000 1872.1,02 WALSH E54-4 16 0 1i' 0 142 30 144 0 QUEENSLAND 1/250000 1878
~·'l3 ~'ANNA H52-2 28 0 29 0 127 3(, 129 0 WESTERN AUSTRALIA 1/250000 18824(,4 WALGETT H55-11 30 Cl 31 0 147 o 148 30 NEW SOUTH WALES 1/250000 187440:, WALLHALLOW E53-7 17 0 18 0 135 o 136 30 NORTHERN TERRITORY 1/2500uO 1876406 WANGARATTA J55-2 36 0 37 0 145 30 147 0 VICTORIA 1/251'000 1880407 WARBURTON J55-6 37 0 18 0 145 30 147 C VI CTORIA li250000 1884408 WARRAGUL J55-10+14 38 0 39 0 145 30 147 0 VI CTDRIA 1/250001) ~886409 j.!ARRI G51-4 24 0 25 0 lZ, 30 126 0 WESTERN AUSTRALIA 1/250000 1890410 WARRINA H53-3 28 0 29 0 135 o 136 30 SOUTH AUSTRALI A 1/7~0'~~~ i~'i2411 WARWICt< Hj6-·2 28 0 29 0 151 30 153 0 QLD I ~.~.~. 1/250000 1894412 WATERLOO E52-3 16 0 17 0 129 o 130 30 NORTHERN TERRITORY 1/250000 18'76413, WAVE HILL E52-8 17 C 18 0 130 30 132 0 NORTHERN TERRITDRY 1/250000 lc;'OO414 WESTWOOD G51-16 27 0 28 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1918415 WEBB F52-10 22 0 23 0 127 30 129 0 W~STERN AUSTRALIA 1/250000 1902416 WEIPA D54-3 12 0 13 0 141 o 142 30 QUEENSLAND l1Z50000 1903417 WELLS H52-4 28 0 29 0 130 30 132 0 SOUTH AUSTRAL! A 1/250000 1906418 WESSEL IS SEE 752 1908419 WHYALLA 153-8 33 0 34 0 136 30 138 0 SOUTH AUSTRALIA 1/250000 1926420 WIDE BAY G56-7 25 0 26 0 153 o 154 30 QUEENSLAND 1/250000 1928421 WILCANNIA H54-16 31 0 32 0 142 30 14/ 0 NEW SOUTH WALl'S 1125000;) 1932422 WILSON F52-9 22 0 23 0 126 o 127 30 WESTERN AUSTRALIA Ii2'i0000 1934423 WILUNA G51-9 26 0 27 0 120 o 121 30 WESTERN AUSTRAL~A ~/250000 1936424 WI~DORAH G54-8 25 0 26 0 142 30 144 0 QUEENSLAND 1/250000 1940425 WINTINNA G53-14 27 0 28 0 133 30 135 0 SOUTH AUSTRALI A 1/2500110 1940426 W!NTON F54-12 22 0 23 0 142 30 144 0 QUEENSLAND 1/250000 1<t50427 WOLLONGONG I~6-9 34 0 35 0 150 o 151 30 NEW SOUTH WALES 1/2500';0 1952428 ~JOODROFFE G52-12 26 0 27 0 130 30 132 0 SOUTH AUSTRALIA 1/250000 1962429 WOORAMEL G50-5 25 0 26 0 114 o 115 30 WLSTERN AUSTRALIA 1/250000 1964430 WYANDRA G55-14 27 0 28 0 14~ 30 147 0 QU,'ENSLAND 1/250000 1970431 I·JYLOO F50-10 22 0 23 0 115 30 117 0 WESfERN AUSTRALIA 1/250000 1972',32 WYOLA H52-7 29 0 30 0 129 o 130 30 SOU'H AUSTRALI A 1/250000 1974433 YALGOO H50-2 28 0 29 0 115 30 117 0 WES1=RN AUSTRALIA 1/250000 1976434 YAMPI E51-3 16 0 17 0 123 o 124 30 WF.ST.'RN AUSTRALIA 1/250000 1978435 YANREY F50-9 2Z 0 23 0 114 0115 30 WESTlRN AUSTRALIA 1/250000 1980436 YANT,'BULLA H55-5 29 0 30 0 144 o 145 30 NEW S'UTH WALES 1/250000 1982437 YARDEA 153-3 32 () 33 0 135 o 136 30 SOUTH AUSTRALIA 1/250000 1984438 YARINGA G50-9 26 0 27 0 114 o 115 30 WESTER,' AUSTRALIA 1/250000 1986439 YARRALOOLA F50-6 21 0 22 0 115 30 117 0 WE5TER~ AUSTRALIA 1/250000 1988440 YARRIE F51-1 20 0 21 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 1990441 YOUANMI H50-1. 28 0 29 0 138 30 140 0 WESTERN AUSTRALIA 1/250000 1992442 YOWALGA G51-12 26 0 27 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1994443 2ANTHUS f-'51-15 31 0 32 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 1998444 ABAU C55-12 10 0 11 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 2445 AlTAPE A'i4-15 3 0 4 0 141 o 142 30 PAPUA NEW GUINEA 1/250000 2/,446 AMI3UNTI B54-4 4 0 5 0 142 30 144 0 PAPUA NEW GUINEA 1/250000 48447 ARAWE 855-12 6 0 7 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 53443 AROA C55-6 9 0 10 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 66449 30GIA 855-1 4 0 5 0 144 o 145 30 PAPUA NEW GUINEA 1/250000 200450 BOIGU C54-7 9 0 10 0 141 o 142 30 AUSTRALIA 1 P.N.G. 1/250000 202
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451 8UKA IS SE:: 921 25845? 8Ur.:,: C55-3 8 f) 9 0 147 o 148 30 PAPUA NEW GUINEA 1/7.50000 266453 CALVADOS C56-14 11 0 12 0 151 30 153 0 rAPUA NEI~ GUINEA 1/250000 310454 CP NELSON SE;: 760 438455 CP RAOULT SEE 763 440456 DARU C54-8 9 0 10 0 142 30 144 0 AUSTRALIA 1 P.N.G. 1/250000 492457 DE80YNE C56-10 10 0 11 0 151 30 153 0 PAPUII NEW GUINEA 1/250000 502458 FLY RIVER C54-3 8 f) 9 0 141 o 142 30 PAPUA NEW GUI~EA 1/250000 638459 GASMATA 856-9 6 0 7 0 150 o 151 30 PAPUA NEW GUINEA 1/250000 686460 (HUON) K55-15 43 0 44 0 147 o 148 30 TASMANIA 1/250000 812461 KALO C55-11 'IG 0 11 0 147 o 148 30 ~~PUA NEW GUINEA 1/250000 923462 KARAMUI 855-9 6 0 7 0 144 o 145 30 PAP~;A NEW GUINEA 1/250000 926463 KAR KAR IS SE:: 773 928464 KARKAR IS SEE 773 930465 KAVIENG REF 2 0 3 0 149 50 151 30 PAPUA NEW GUINEA 1/250000 938466 KIKORI 855-13 7 0 8 0 144 o 145 30 PAPUA NEw GUINEA 1/250000 946467 KIWAI C54-4 8 0 9 0 142 30 144 0 ?APUA NEW GUINEA 1/250000 962468 L KUTU8U SEE 768 1040469 L MURRAY SEE /72 1044470 MA8UA A56-10 2 0 3 0 151 30 153 0 PAPUA NEW GUIN2A '250000 1082471 MADANG 855-6 5 0 6 0 145 30 147 0 PAPlIA NEW GU INEA 1250000 1094472 MAER C55-5 9 0 10 0 144 o 145 30 AUSTRALIA 1 P.N.G. 1/250000 1102473 MARKHAM 1355-10 6 0 7 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 1128474 MAY RIVER 854-3 4 0 5 0 141 o 142 30 PAPUA NEW GUINEA 1/250000 1142475 NINIGO A55-5 1 0 2 0 144 o 145 30 PAPUA NEW GUINEA 1/250000 1370476 RAMU 855-5 5 0 6 0 144 o 145 30 PAPUA NEW GUINEA 1/250000 1602477 MASSAU IS SEE 775 1136478 NAMATtI,NAI (A56-14) 3 0 4 0 151 o 152 30 PAPUA NEW GUINEA 1/250000 1338479 POMIO 856-6 5 0 6 0 151 30 153 0 PAPUA NEW GUINEA 1/250000 1512480 PT MORES8Y SEE 778 1556481 RAGGI 854-11 6 0 7 0 141 o 142 30 PAPUA NE~ GUINEA 1/250000 1600482 ROSSEL C56-15+11 10 ':'5 12 0 153 o 154 30 PAPUA NEW GUINEA 1/250000 1646483 SA8LE C56-13 11 0 12 0 150 o 151 30 PAPUA NEW GUINEA 1/250000 1670484 SAGSAG SEE 485 1674485 SAG SAG 855-7 5 0 6 0 147 o 148 30 PAPUA NEW GUINEA 1/250000 1672480 SALAMAUA 855-15 7 0 8 0 147 o 148 30 PAPUA NEW GUINEA 1/250000 1684487 SAMARAI C56-9 10 0 11 0 150 o 151 30 PAPUA NEW GUINEA 1/250000 1688488 SAMO (A56-15) 3 0 4 0 152 30 154 0 PAPUA NEW GUINEA 1/250000 1690489 TAUU 857-1 4 0 5 0 156 o 157 30 PAPUA NEW GUIN~A 1/250000 1792490 TUFI C55-8 9 0 10 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 1838491 VANIMO A51.-11 2 0 3 0 141 o 142 30 PAPUA NEW GUINEA 1/250000 1856492 VITU IS SEE 780 1862493 WABAG 854-8 5 0 6 0 142 30 144 0 PAPUA NEW GUINEA 1/250000 1866494 WAU 855-14 7 0 8 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 1898495 IlEl-IAK A51.-16 3 0 4 0 142 30 144 0 PAPUA NEW GUINEA 1/250000 19204% WUVULU IS SEE 783 191,6497 YULE C55-2 8 0 9 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 1996498 8ARROW IS SEE 606 136499 DEAL IS SEE 637 498500 BARROW CK SEE 605 132
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K01



MAP REFERENCE TABLES PAGE NO. 11

INDEX NAME N'Ji'~ER LIMITS REGION SCALE SE~UENCE

'i01 BEDQUT IS SEE 610 158502 BROWSE IS SEE 617 248503 ALICE SPR SEE 601 36504 HERON IS SEE 652 780505 ILLOGWA CK SEE 65f:> 838SU6 IULIA CK SEE 659 890507 "ING IS SEE 663 950508 L AMADEUS SEE 665 1008509 !. EVrtE SEE 201 1028510 L JOHNSTON SEt: 666 1038
~11 L MACKAV SEE 66i' 1042512 PER;:': IS SEE 784 1486513 JOANNA SPR ~t:t: 658 884514 SEPIK A55-13 3 0 4 0 144 o 145 30 PAPUA NEW GUINEA 1/250000 1704515 TALASEA B56-5 5 0 6 0 150 o 151 30 PAPUA NEW GUINEA 1/25000CJ 176451'> KERSAINT J53-4 36 0 37 0 136 30 Bb 0 SOUTH AUSTRALIA 1/250000 945517 (HOBART> K55-11 42 0 43 0 147 o 141\ 3(' TASMANIA 1/250000 ~91518 FRASER IS SEE 71:.7 654519 GROOTE IS SEE 810 721520 COBHAM SEE 630 391521
522
523
524
525
526 I51!" 1 32 0 37. 0 11 <,. o 1'15 30 WESTERN AUSTRALIA 1/25000~ 856527 150-13 35 0 36 J 114 o 115 30 WESTERN AUSTRALIA 1/250000 857528 150-16 35 0 '36 (l 118 30 120 0 WESTERN AIISTRALIA 1/250000 8585N 151-8 33 0 34 0 124 30 126 0 WESTERN AUSThALIA 1/250000 859530 I''i1-9 3~ 0 35 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 ,'60531 151-12 34 0 35 0 12':' 30 1,'6 0 WESTERN AUSTRA~IA 1/250000 8.:1c, '32 152- 3 32 0 33 0 129 o 130 30 SOUTH AUSTRALI A 1/25000(1 862533 i 52-4 32 0 33 0 130 3:; 132 0 SOUTH AUSTRALIA 1/250000 863534 153-5 33 0 34 0 132 o 133 30 SOUTH AUSTRALI A 1/250000 864535 !53-9 34 0 35 0 132 o 13:1 30 SOUTH AUSTRALIA 1/250000 865536 153-13 35 0 36 0 132 o 133 30 SOUTH AUSTRALI A 1/210000 868537 153-10 34 0 35 0 133 30 13~ 0 SOl!TH AUSTRALIA 1/250000 866538 153-14 35 0 36 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 869539 153-11 34 0 35 0 135 o 136 30 SOUTH AUSTRALIA, 1/250000 867540 153-15 35 0 36 0 135 o 136 30 SOL!TH AUSTRALI A 1/250000 870541 J5 .. -1 36 0 37 0 138 'J '39 30 SC~TH AUSTRALIA 1/25000G 901542 J54-2 36 0 37 0 139 30 141 0 SOUTH AUSTRALIA 1/250000 902543 J54-5 37 Cl 38 0 138 o 139 30 SOUTH AUSTRAl lA 11250000 9035'4 "54-6 37 0 38 0 139 30 141 0 SOUTH AUSTRALI A 1/250000 904545 J54-9 38 0 39 0 138 o 139 30 SOUTH AUSTRALIA 1/250000 905546 ~54-10 38 0 39 0 139 30 141 0 SOUTH AUSTRALI A 1/250000 906547 J54-13 39 0 40 0 138 o 1:'9 30 SOUTH i'USTRALIA 1/250000 907548 J5':'-14 39 0 40 0 139 30 141 0 SOUTH Al'STRAL lA 1/250COO 908549 .154-15 39 0 40 0 141 o 142 30 VICTJRIA 1/250000 9lH550 J54-16 39 0 40 0 142 30 144 0 VICTORIA 1/250000 910

LO'

MAP REFERENCE TABLES PAGE NO. 11

INDEX NAME N'Ji'~ER LIMITS REGION SCALE SE~UENCE

'i01 BEDQUT IS SEE 610 158502 BROWSE IS SEE 617 248503 ALICE SPR SEE 601 36504 HERON IS SEE 652 780505 ILLOGWA CK SEE 65f:> 838SU6 IULIA CK SEE 659 890507 "ING IS SEE 663 950508 L AMADEUS SEE 665 1008509 !. EVrtE SEE 201 1028510 L JOHNSTON SEt: 666 1038
~11 L MACKAV SEE 66i' 1042512 PER;:': IS SEE 784 1486513 JOANNA SPR ~t:t: 658 884514 SEPIK A55-13 3 0 4 0 144 o 145 30 PAPUA NEW GUINEA 1/250000 1704515 TALASEA B56-5 5 0 6 0 150 o 151 30 PAPUA NEW GUINEA 1/25000CJ 176451'> KERSAINT J53-4 36 0 37 0 136 30 Bb 0 SOUTH AUSTRALIA 1/250000 945517 (HOBART> K55-11 42 0 43 0 147 o 141\ 3(' TASMANIA 1/250000 ~91518 FRASER IS SEE 71:.7 654519 GROOTE IS SEE 810 721520 COBHAM SEE 630 391521
522
523
524
525
526 I51!" 1 32 0 37. 0 11 <,. o 1'15 30 WESTERN AUSTRALIA 1/25000~ 856527 150-13 35 0 36 J 114 o 115 30 WESTERN AUSTRALIA 1/250000 857528 150-16 35 0 '36 (l 118 30 120 0 WESTERN AIISTRALIA 1/250000 8585N 151-8 33 0 34 0 124 30 126 0 WESTERN AUSThALIA 1/250000 859530 I''i1-9 3~ 0 35 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 ,'60531 151-12 34 0 35 0 12':' 30 1,'6 0 WESTERN AUSTRA~IA 1/250000 8.:1c, '32 152- 3 32 0 33 0 129 o 130 30 SOUTH AUSTRALI A 1/25000(1 862533 i 52-4 32 0 33 0 130 3:; 132 0 SOUTH AUSTRALIA 1/250000 863534 153-5 33 0 34 0 132 o 133 30 SOUTH AUSTRALI A 1/250000 864535 !53-9 34 0 35 0 132 o 13:1 30 SOUTH AUSTRALIA 1/250000 865536 153-13 35 0 36 0 132 o 133 30 SOUTH AUSTRALI A 1/210000 868537 153-10 34 0 35 0 133 30 13~ 0 SOl!TH AUSTRALIA 1/250000 866538 153-14 35 0 36 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 869539 153-11 34 0 35 0 135 o 136 30 SOUTH AUSTRALIA, 1/250000 867540 153-15 35 0 36 0 135 o 136 30 SOL!TH AUSTRALI A 1/250000 870541 J5 .. -1 36 0 37 0 138 'J '39 30 SC~TH AUSTRALIA 1/25000G 901542 J54-2 36 0 37 0 139 30 141 0 SOUTH AUSTRALIA 1/250000 902543 J54-5 37 Cl 38 0 138 o 139 30 SOUTH AUSTRAl lA 11250000 9035'4 "54-6 37 0 38 0 139 30 141 0 SOUTH AUSTRALI A 1/250000 904545 J54-9 38 0 39 0 138 o 139 30 SOUTH AUSTRALIA 1/250000 905546 ~54-10 38 0 39 0 139 30 141 0 SOUTH AUSTRALI A 1/250000 906547 J54-13 39 0 40 0 138 o 1:'9 30 SOUTH i'USTRALIA 1/250000 907548 J5':'-14 39 0 40 0 139 30 141 0 SOUTH Al'STRAL lA 1/250COO 908549 .154-15 39 0 40 0 141 o 142 30 VICTJRIA 1/250000 9lH550 J54-16 39 0 40 0 142 30 144 0 VICTORIA 1/250000 910

LO'



MAP REFERENCE TABLES PAGE NO. 12

IND~X NAKE NW':JcR LIMITS REG IOf! SCALE SEQUENCE

551 ADaAIDE· 154 32 0 36 0 138 o 144 0 AUSTRALIA 1/100DOOO 10552 ALBANY' ISO 37 0 36 0 114 o 120 0 AUSTRALIA 1/'000000 30553 All CE SPR' SEE 1I?1 38554 ARMIDALE H56 28 U 32 0 150 o 156 0 AUSTRALIA 1/1000000 60555 BODALLA J56 36 0 40 0 150 o 156 0 AUSTRALIA 111 000000 198556 BOURKE' ..''is 28 0 32 0 144 o 150 0 AUSTRALIA 1/1000000 222557 BRISBANE. G% 24 0 28 0 150 o 156 0 AUSTRALIA 1/1000000 236558 I:iROOME' E51 16 0 17 I) 120 o 126 0 AUSTRALIA 1/1000000 244559 CANBERRA· 155 32 0 36 0 144 o 150 0 AUSTRALIA 1/1000000 324560 CARNARVON G49 24 0 28 0 108 o 114 0 AUSTRALIA 1/1000000 356561 CLERMOiH· F55 20 0 24 0 1!, l. o 150 0 AU3TRALIA 1/1000000 380'i62 CLOnES F49 20 0 24 0 ~O& o 114 0 AUSTRALIA 1/1000000 382563 CLONCURRY' F54 20 0 24 l' 138 o 144 0 AUSTRALIA 1/1000000 386564 COOKTOWN· 055 12 0 16 0 144 C 150 0 AUSTRALIA 1/1000000 420565 Oil":;; i i,' 052 12 0 16 0 126 o 132 0 AUSTRALIA 1/1000000 496566 ~U COUt:OIC J53 36 0 40 0 132 o 1:'8 0 AUSTRALIA 111 000000 536':Jol ESPERANCE* 151 32 0 36 0 120 o 12.\. 0 AUSTRALIA 1/1000000 590568 EYRE 152 32 0 36 0 126 o 132 .~ AUSTRALIA 1/1000000 u04569 HALLS CK SEE 837 748570 HAMI LTON. J54 36 0 40 0 138 o 14.. 0 t\USTRALIA 1/1000000 758~71 MELBGURNE' J55 36 0 40 0 144 o 150 0 AUSTRALIA 111000000 1104572 NORMANTON' E54 16 0 20 0 138 o 144 0 AUSTRALIA 1/1000000 138657;> PERTH' H50 28 0 32 0 114 o 120 0 AUSTRALIA 1/1000000 1498574 STOKES K54 40 0 44 0 13'1 o 144 0 AUSTRALIA 1/1000000 1736575 SYDNEY' 156 32 0 36 0 150 o 156 0 AUSTRALIA 1/1000000 1750576 TARCOOLA. H53 28 0 32 0 132 o 138 0 AUSTRALIA 1/1000000 1786577 TASMANIA K55 40 0 44 0 144 o 150 0 AUSTRALIA 1/1000000 1790578 WILUIlA' G51 24 0 28 0 120 o 126 0 AUSTRALIA 1/1000000 1938579 TORRES ST' SEE 855 1818580 CHOISEUL B57 4 0 8 0 156 o 162 0 SOLOMON ISLANDS 1/1000000 372581 CO COS IS SEE 926 394582 FLY RIVER' B54 4 0 8 0 138 0 144 0 PAPUA NEW GUINEA 1/1000000 640583 HOLLANOIA SEE 588 794584 KAVIENG' A56 0 0 4 0 150 o 156 0 PAPUA NEW GUINEA 1/1000000 940585 LAE B55 4 0 8 0 144 o 150 0 PAPUA NEW GUINEA 1/1000000 990586 RABAUL B56 4 0 8 0 150 o 156 0 PAPUA t.FW GUINEA 1/1000000 15118587 NORFOLK IS SEE 862 1380588 WEWAK' A54 0 0 4 0 138 0 144 0 PJlPUA NEI. GU INEA 1/1000000 1922589
590
591 J55-10 38 0 39 0 145 30 147 0 VICTORIA 1/250000 912592 J55-13 39 0 40 0 144 0 145 30 VICTORIA 1/250000 914593 J55-14 39 0 40 0 145 30 147 0 VICTORIA 1/250000 915594 J55-15 39 0 40 %0 147 o 148 30 VICTORIA 1/250000 916595 J)5-16 39 0 40 0 148 30 150 0 VI CTORIA 1/250000 917596 J55-12 38 0 39 0 148 30 150 0 VICTORIA 1/250000 913597 1<:.55-1 40 0 41 0 144 o 145 30 TASMANIA 1/250000 975':i98 K55-2 40 0 41 0 1/,5 30 147 0 TASMANIA 1/25000C 976599 K55-3 40 0 41 0 147 o 148 30 TASMANIA 1/250000 977600 K55-4 40 " 41 0 148 30 150 0 ~ASMANIA 1/25(1~~~ <;'78

MOl

MAP REFERENCE TABLES PAGE NO. 12

IND~X NAKE NW':JcR LIMITS REG IOf! SCALE SEQUENCE

551 ADaAIDE· 154 32 0 36 0 138 o 144 0 AUSTRALIA 1/100DOOO 10552 ALBANY' ISO 37 0 36 0 114 o 120 0 AUSTRALIA 1/'000000 30553 All CE SPR' SEE 1I?1 38554 ARMIDALE H56 28 U 32 0 150 o 156 0 AUSTRALIA 1/1000000 60555 BODALLA J56 36 0 40 0 150 o 156 0 AUSTRALIA 111 000000 198556 BOURKE' ..''is 28 0 32 0 144 o 150 0 AUSTRALIA 1/1000000 222557 BRISBANE. G% 24 0 28 0 150 o 156 0 AUSTRALIA 1/1000000 236558 I:iROOME' E51 16 0 17 I) 120 o 126 0 AUSTRALIA 1/1000000 244559 CANBERRA· 155 32 0 36 0 144 o 150 0 AUSTRALIA 1/1000000 324560 CARNARVON G49 24 0 28 0 108 o 114 0 AUSTRALIA 1/1000000 356561 CLERMOiH· F55 20 0 24 0 1!, l. o 150 0 AU3TRALIA 1/1000000 380'i62 CLOnES F49 20 0 24 0 ~O& o 114 0 AUSTRALIA 1/1000000 382563 CLONCURRY' F54 20 0 24 l' 138 o 144 0 AUSTRALIA 1/1000000 386564 COOKTOWN· 055 12 0 16 0 144 C 150 0 AUSTRALIA 1/1000000 420565 Oil":;; i;,' 052 12 0 16 0 126 o 132 0 AUSTRALIA 1/1000000 496566 ~U COUt:OIC J53 36 0 40 0 132 o 1:'8 0 AUSTRALIA 111 000000 536':Jol ESPERANCE* 151 32 0 36 0 120 o 12.\. 0 AUSTRALIA 1/1000000 590568 EYRE 152 32 0 36 0 126 o 132 .~ AUSTRALIA 1/1000000 u04569 HALLS CK SEE 837 748570 HAMI LTON. J54 36 0 40 0 138 o 14.. 0 t\USTRALIA 1/1000000 758~71 MELBGURNE' J55 36 0 40 0 144 o 150 0 AUSTRALIA 111000000 1104572 NORMANTON' E54 16 0 20 0 138 o 144 0 AUSTRALIA 1/1000000 138657;> PERTH' H50 28 0 32 0 114 o 120 0 AUSTRALIA 1/1000000 1498574 STOKES K54 40 0 44 0 13'1 o 144 0 AUSTRALIA 1/1000000 1736575 SYDNEY' 156 32 0 36 0 150 o 156 0 AUSTRALIA 1/1000000 1750576 TARCOOLA. H53 28 0 32 0 132 o 138 0 AUSTRALIA 1/1000000 1786577 TASMANIA K55 40 0 44 0 144 o 150 0 AUSTRALIA 1/1000000 1790578 WILUIlA' G51 24 0 28 0 120 o 126 0 AUSTRALIA 1/1000000 1938579 TORRES ST' SEE 855 1818580 CHOISEUL B57 4 0 8 0 156 o 162 0 SOLOMON ISLANDS 1/1000000 372581 CO COS IS SEE 926 394582 FLY RIVER' B54 4 0 8 0 138 0 144 0 PAPUA NEW GUINEA 1/1000000 640583 HOLLANOIA SEE 588 794584 KAVIENG' A56 0 0 4 0 150 o 156 0 PAPUA NEW GUINEA 1/1000000 940585 LAE B55 4 0 8 0 144 o 150 0 PAPUA NEW GUINEA 1/1000000 990586 RABAUL B56 4 0 8 0 150 o 156 0 PAPUA t.FW GUINEA 1/1000000 15118587 NORFOLK IS SEE 862 1380588 WEWAK' A54 0 0 4 0 138 0 144 0 PJlPUA NEI. GU INEA 1/1000000 1922589
590
591 J55-10 38 0 39 0 145 30 147 0 VICTORIA 1/250000 912592 J55-13 39 0 40 0 144 0 145 30 VICTORIA 1/250000 914593 J55-14 39 0 40 0 145 30 147 0 VICTORIA 1/250000 915594 J55-15 39 0 40 %0 147 o 148 30 VICTORIA 1/250000 916595 J)5-16 39 0 40 0 148 30 150 0 VI CTORIA 1/250000 917596 J55-12 38 0 39 0 148 30 150 0 VICTORIA 1/250000 913597 1<:.55-1 40 0 41 0 144 o 145 30 TASMANIA 1/250000 975':i98 K55-2 40 0 41 0 1/.5 30 147 0 TASMANIA 1/25000C 976599 K55-3 40 0 41 0 147 o 148 30 TASMANIA 1/250000 977600 K55-4 40 " 41 0 148 30 150 0 ~ASMANIA 1/25(1~~~ <;'78

MOl



MAP REFERENCE TASLES PAGE NO. 13

INDE>~ NAME NUMBER LIMITS REGION SCALE SEOUENCE

601 ALl CE SPR INGS F53-14 23 0 24 0 133 30 135 0 NORTHERN TERRITORY 1/250000 40602 ALLIGATOR RIVER D53-1 12 0 13 0 132 o 133 30 NORTHERN TERRITORY 1/250000 44603 ARNHEM BAY - GOVE D53-3+4 12 0 13 0 135 o 136 30 NORTHERN TERRITORY 1/250000 64601, BALFOUR DOWNS F51-9 22 0 23 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 114605 BARROW CREEK F53-6 21 0 22 0 133 30 135 0 NORTHERN TERRITORY 1/250000 134606 BARROW ISLAND F50-1 20 0 21 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 13&607 BATHURST IS SEE 608 148608 BATHURST ISLAND ':52-15 11 C 12 0 129 o 130 30 NORTHERN TERRITORY 1/250000 150609 BAUHINIA DOWNS E53-3 16 0 17 0 135 o 136 30 NORTHERN TERRITORY 1/250000 154610 BEDOUT ISLAND E50·-16 1° 0 20 0 118 31) 120 0 WEST~~N AUSTRALIA 1/25COOO 160611 BILLAKALI NA H53-7 29 0 30 0 135 o 136 30 SOUTH AUSTRALIA 1/250000 178612 BLOODS RANGE G52-3 24 0 25 0 129 o 130 30 NORTHERN TERRITORY 1/250000 190613 BLUE MUD BAY D53-7 13 0 14 0 135 o 136 30 NORTHERN TERRITORY 1/250000 192614 BONNEY WELL F53-2 : 1 0 21 0 133 30 135 0 NORTHERN TERRITORY 1/250000 204615 BRIGHTON DOWNS F54-15 2~ 0 24 0 141 o 142 30 QUEENSLAND 1/25COOO 232616 BROKEN HILL H54-15 31 V 32 0 141 o 142 30 NEW SOUTH WALES 1/250000 238617 BROWSE ISLAND [151-11 14 0 15 0 123 o 124 30 WESTERN AUSrRALIA 1/250000 250618 BRUNETTE DOWNS E53-11 18 0 19 0 135 o 136 30 NORTHERN TERRITDRY 1/250CJOO 252619 CALVERT HILLS E53-8 17 0 18 0 136 30 138 0 NDRTHERN TERRITORY 1/250000 312620 CA:-IBRIDGE GULF D52-14 15 0 16 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 314621 CAMDEN SOUND D51-15 15 0 16 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 316622 CAPE BEATR!CE D53-12 14 0 15 0 136 30 138 0 NDRTHERN TERRITORY 1/250000 330623 CAPE MELVILLE D55-9 14 0 15 0 144 o 145 30 QLlEENSLAND 1/250000 332624 CAPE VAN DIEMEN E54-2 16 0 17 0 139 30 141 0 QUEENSLAND 1/250000 34~625 CAPE WEYMOUTH D54-4 12 0 i3 0 142 30 144 0 QUEENSLAND 1/250000 .150626 CHARLEVILLE G55-10 26 0 27 0 145 30 147 0 QUEENSLAND 1/250000 338627 CiARLDTTE WATERS SEE 139 3f,?628 CHARTERS TOWERS F55-2 20 0 21 0 143 30 145 0 QUEENSLAND 1/250UOO 366629 CLARKE RIVER E55-13 19 I') 20 0 144 o 145 ~O QUEENSLAND 1/250000 376630 COBHAM LAKE rl54-11 30 0 31 0 HI o 142 30 tlEW SOUTH WALES 1/250000 392631 COBURG PENINSULAR C53-13+9 10 50 12 0 132 o 133 30 NORTHERN TERRITDRY 1/250000 393632 COFFS HARBOUR H56-11 30 0 31 0 153 o 154 30 N~W SOUTH WALES 1/250000 404633 COOBER PEDY fJ53-6 2'1 0 30 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 41/,634 COOTAMUNDkA 155-11 34 0 35 0 14; o 1-,8 30 NEI-! SOUTH WALES 1/250000 428635 DALY WATERS E53-1 16 0 17 0 132 o 133 30 NO~THERN TERRITORY 1/250000 '.84636 DAMPIER - YARRP.LOOLA F50-2+6 20 20 22 0 115 30 117 0 WESTERN AuSTRALIA 1/250000 <90637 DEAL ISLAND (J55-15) 39 0 40 0 146 o 147 30 VICTORIA 1/250000 500638 oIRRANBAND I H55-3 28 0 29 0 147 o 148 30 QUEENSLAND 1/250000 512639 OIXON RANGE E52-6 17 0 18 0 127 30 129 I) WEST~RN AUSTRALIA 1/250000 514640 DONORS HI LL E54-10 18 0 19 0 139 30 141 0 aUEENSLAND 1/250000 520641 DURHAM DOWNS G54-15 27 0 28 0 141 o 142 30 QUEENSLAND 1/250000 544642 FERGUSSON RIVER D52-12 14 0 ~5 0 130 30 132 0 NORTHERN TERRITORY 1/250000 631,,43 FL HlDERS IS' AN:J (K55-2) 39 JO 40 1,5 146 30 148 30 TASMANIA 1/250000 636644 ~LINDERS !S SEE 643 634645 GLENORMISTON F5':'-9 22 0 23 0 138 o 139 30 QUEENSLAND 1/250000 706646 GOONDIWINDI H56-1 28 0 29 0 150 o 151 30 QLD 1 N.S.W. 1/250000 708647 GORDDN DOWNS E52-10 18 0 19 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 710648 GREEN SWAMP ~~LL E53-13 19 0 20 0 132 o 133 30 NORTHERN TERRITORY 1/250000 719649 HARD i NG SPR i r,G S!:J: 656 762650 HELEN SPRINGS E53-10 18 Cl 19 0 130 30 132 0 NORTHERN TERRITORY 1/250000 772
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MAP REFERENCE TASLES PAGE NO. 13

INDE>~ NAME NUMBER LIMITS REGION SCALE SEOUENCE

601 ALl CE SPR INGS F53-14 23 0 24 0 133 30 135 0 NORTHERN TERRITORY 1/250000 40602 ALLIGATOR RIVER D53-1 12 0 13 0 132 o 133 30 NORTHERN TERRITORY 1/250000 44603 ARNHEM BAY - GOVE D53-3+4 12 0 13 0 135 o 136 30 NORTHERN TERRITORY 1/250000 64601, BALFOUR DOWNS F51-9 22 0 23 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 114605 BARROW CREEK F53-6 21 0 22 0 133 30 135 0 NORTHERN TERRITORY 1/250000 134606 BARROW ISLAND F50-1 20 0 21 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 13&607 BATHURST IS SEE 608 148608 BATHURST ISLAND ':52-15 11 C 12 0 129 o 130 30 NORTHERN TERRITORY 1/250000 150609 BAUHINIA DOWNS E53-3 16 0 17 0 135 o 136 30 NORTHERN TERRITORY 1/250000 154610 BEDOUT ISLAND E50·-16 1° 0 20 0 118 31) 120 0 WEST~~N AUSTRALIA 1/25COOO 160611 BILLAKALI NA H53-7 29 0 30 0 135 o 136 30 SOUTH AUSTRALIA 1/250000 178612 BLOODS RANGE G52-3 24 0 25 0 129 o 130 30 NORTHERN TERRITORY 1/250000 190613 BLUE MUD BAY D53-7 13 0 14 0 135 o 136 30 NORTHERN TERRITORY 1/250000 192614 BONNEY WELL F53-2 : 1 0 21 0 133 30 135 0 NORTHERN TERRITORY 1/250000 204615 BRIGHTON DOWNS F54-15 2~ 0 24 0 141 o 142 30 QUEENSLAND 1/25COOO 232616 BROKEN HILL H54-15 31 V 32 0 141 o 142 30 NEW SOUTH WALES 1/250000 238617 BROWSE ISLAND [151-11 14 0 15 0 123 o 124 30 WESTERN AUSrRALIA 1/250000 250618 BRUNETTE DOWNS E53-11 18 0 19 0 135 o 136 30 NORTHERN TERRITDRY 1/250CJOO 252619 CALVERT HILLS E53-8 17 0 18 0 136 30 138 0 NDRTHERN TERRITORY 1/250000 312620 CA:-IBRIDGE GULF D52-14 15 0 16 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 314621 CAMDEN SOUND D51-15 15 0 16 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 316622 CAPE BEATR!CE D53-12 14 0 15 0 136 30 138 0 NDRTHERN TERRITORY 1/250000 330623 CAPE MELVILLE D55-9 14 0 15 0 144 o 145 30 QLlEENSLAND 1/250000 332624 CAPE VAN DIEMEN E54-2 16 0 17 0 139 30 141 0 QUEENSLAND 1/250000 34~625 CAPE WEYMOUTH D54-4 12 0 i3 0 142 30 144 0 QUEENSLAND 1/250000 .150626 CHARLEVILLE G55-10 26 0 27 0 145 30 147 0 QUEENSLAND 1/250000 338627 CiARLDTTE WATERS SEE 139 3f,?628 CHARTERS TOWERS F55-2 20 0 21 0 143 30 145 0 QUEENSLAND 1/250UOO 366629 CLARKE RIVER E55-13 19 I') 20 0 144 o 145 ~O QUEENSLAND 1/250000 376630 COBHAM LAKE rl54-11 30 0 31 0 HI o 142 30 tlEW SOUTH WALES 1/250000 392631 COBURG PENINSULAR C53-13+9 10 50 12 0 132 o 133 30 NORTHERN TERRITDRY 1/250000 393632 COFFS HARBOUR H56-11 30 0 31 0 153 o 154 30 N~W SOUTH WALES 1/250000 404633 COOBER PEDY fJ53-6 2'1 0 30 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 41/,634 COOTAMUNDkA 155-11 34 0 35 0 14; o 1-,8 30 NEI-! SOUTH WALES 1/250000 428635 DALY WATERS E53-1 16 0 17 0 132 o 133 30 NO~THERN TERRITORY 1/250000 '.84636 DAMPIER - YARRP.LOOLA F50-2+6 20 20 22 0 115 30 117 0 WESTERN AuSTRALIA 1/250000 <90637 DEAL ISLAND (J55-15) 39 0 40 0 146 o 147 30 VICTORIA 1/250000 500638 oIRRANBAND I H55-3 28 0 29 0 147 o 148 30 QUEENSLAND 1/250000 512639 OIXON RANGE E52-6 17 0 18 0 127 30 129 I) WEST~RN AUSTRALIA 1/250000 514640 DONORS HI LL E54-10 18 0 19 0 139 30 141 0 aUEENSLAND 1/250000 520641 DURHAM DOWNS G54-15 27 0 28 0 141 o 142 30 QUEENSLAND 1/250000 544642 FERGUSSON RIVER D52-12 14 0 ~5 0 130 30 132 0 NORTHERN TERRITORY 1/250000 631,,43 FL HlDERS IS' AN:J (K55-2) 39 JO 40 1,5 146 30 148 30 TASMANIA 1/250000 636644 ~LINDERS !S SEE 643 634645 GLENORMISTON F5':'-9 22 0 23 0 138 o 139 30 QUEENSLAND 1/250000 706646 GOONDIWINDI H56-1 28 0 29 0 150 o 151 30 QLD 1 N.S.W. 1/250000 708647 GORDDN DOWNS E52-10 18 0 19 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 710648 GREEN SWAMP ~~LL E53-13 19 0 20 0 132 o 133 30 NORTHERN TERRITORY 1/250000 719649 HARD i NG SPR i r,G S!:J: 656 762650 HELEN SPRINGS E53-10 18 Cl 19 0 130 30 132 0 NORTHERN TERRITORY 1/250000 772
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651 HERMANNSBURG F53-13 23 0 24 0 B2 o 1j. 30 NORTHERN TERRITORY 1n.50000 778652 HERON ISLA~~O F~6-14 23 0 24 0 1i1 30 153 0 QUEENSLAI;D 1/2);)000 (82653 IRWIN INLET 150-14 35 0 36 0 11530117 0 WESTERN AUSTRALIA 1/250000 &52654 HIGHLAND ROCKS F52-7 21 0 22 0 l,-Q o 130 50 NORTHERN TERRITORY 1/250000 786655 HODGSot: DOWNS D53-14 15 0 16 0 13J 30 135 0 NORTHERN TERRITORY 1/250000 792656 ILLOGWi. CREEK F53-15 2"': 0 24 0 135 o 136 30 NORTHCRN TERRITORY 1/250000 840657 JAROINE RIVER C54-15 11 0 12 0 141 {j 142 30 OUEHISLAND 1/250000 878658 JOANNA SPRING F51-3 20 0 21 0 123 o '24 30 WESTERN AUSTRALIA 1/250000 886659 JULIA CREEK F54-3 20 0 21 0 141 I" 142 30 QUEENSLAND 1/250000 892660 JUNCTION BAY C53-14 11 0 12 0 i.s3 30 135 0 NORTHERN TERRITORY 1/250000 894661 KELLERBERRIN H50-15 31 0 32 0 117 o 118 ;SO WEST~RN AUSTRALIA 1/250000 9426iJ2 KE:NNEDY RANGE G50-1 24 0 25 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 944663 KING ISLAND (K55-1) 39 45 40 43 144 30 146 () TASMANIA 1/250000 95.76b4 KOPPERAMANNA H54-1 28 0 29 0 138 o 139 30 SOUTH AUSYRALIA 1/250000 964665 LAKE AHADEUS G52-4 24 0 25 0 130 30 132 0 NORTHE:RN TERRITORY 1/250000 994666 LAKE JnHNSTON 151-1 32 0 33 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 '}c;.$1667 LAKE HACKAY F52-11 22 0 23 0 129 o 130 30 NORTHERN TEFRITORY 1/~50000 1002668 LANOER RIVER F53-1 20 0 21 0 132 o 133 30 NORTHERN TER~ITORY 1/250000 1010669 LENNARD RIVER E51-8 17 0 18 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1022670 LONDONDERRY D5~-5 13 0 14 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1046671 MADURP. - BURNAB. :f I\EF 31 0 32 30 126 o 127 30 WESTERN AUSTRALIA 1/250000 1100672 MALCDLH - CAPE ARID 151-7+11 33 0 34 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 11086:'3 MARYBOROUGH GSb-6 25 0 26 0 151 30 153 0 aUEENSLAND 1/250000 113267<- HE~USA BANKS D52-~0 14 0 15 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 115667'1 MFEKAnV\RRA SEE 156 1153676 MELVILLE ISLAND C52-16 11 0 12 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1168677 MELVILLE IS SEE 676 1165678 M':lNDRAI N ISLAND 151-10 34 0 35 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 1196679 MONDRAiN IS SEE 671; 1194680 MONTAGUE SOUND 051-12 14 0 15 0 124 30 126 0 WESTERN AUSTRALIA 1/2500rJO 1198681 MOUNT ANDERSON E51-11 18 0 19 0 123 o 124 30 WESTERN hUSTRALIA 1/250000 1218682 MT ANDERSON SEE 681 1264683 MOUNT BMlNERHAN \ E52-13 19 0 20 0 126 o 127 30 WESTERN AUSTRALIA 1/25rJOOO 1220684 MT BANNER"A~ !.JEI: 683 1266685 MOUNT BARKER i ::;C :.~ 1 34 0 35 0 117 o 118 30 WESTERN AUSTRALIA 11:'50000 1222686 MOUNT BRUCE F50-": . 22 0 23 0 117 o 118 30 WESTERN AUSTRALiA 1/250000 1226687 MOUNT COOL ON F55-7 21 0 22 0 147 o 148 30 OUEENSLf,ND 1/250000 1228688 MOUNT DOt{EEN F52-12 22 0 23 0 130 30 132 0 NORTHERN TERRlfORY 1/250000 1230639 MOUNT DRUHMOND E53-12 18 0 19 0 i~1\ 30 138 0 NORTHERN TERRITORY 1/250000 1232090 MT DRUHMONO SEE 689 1276691 MOUNT EGERTON G50-3 24 0 25 0 117 o i 18 30 WESTERN AUSTRALIA 1/250000 1234697 HOUNT ELIZABETH E52-1 16 0 17 0 126 o 127 30 wESTERN AUSTRALIA 1/25000C 1236693 MT ELIZABETH SEE 692 1280694 MOuNT EVELYN 053-5 13 0 14 0 132 o 133 30 NORfHERN TERRITORY 1/250000 1238695 MOUNT LI EB IG F52-16 23 0 24 0 130 30 132 0 NORTHERN TE:RRITORY 1/250000 1242(96 HOUNT HARU.,BA 053-6 13 0 14 0 133 30 135 0 NORTHERN TERRITOR' '1/250000 1244697 MOUNT PEAKE F53-5 21 0 22 0 132 o 133 30 NORTHERN TERRITORY 1/250000 1246698 MOUNT PH ILLI PS G50-2 24 0 25 0 115 3'1 117 0 WESTERN AUSTRAL It, 1/250000 1248699 HT PHI LLIPS SEE 698 1292700 MOUNl RAMS AY E52-9 18 0 19 0 126 o 127 30 WESTERN AUSTRAL:A 1/250000 1250

0(1

----
MAP REFERENCE TABLES PAGE NO. 14

INDEX NAME NUMBER LIMITS REGION SCALE SE~UENCe

651 HERMANNSBURG F53-13 23 0 24 0 B2 o 1j. 30 NORTHERN TERRITORY 1n.50000 778652 HERON ISLA~~O F~6-14 23 0 24 0 1i1 30 153 0 QUEENSLAI;D 1/2);)000 (82653 IRWIN INLET 150-14 35 0 36 0 11530117 0 WESTERN AUSTRALIA 1/250000 &52654 HIGHLAND ROCKS F52-7 21 0 22 0 l,-Q o 130 50 NORTHERN TERRITORY 1/250000 786655 HODGSot: DOWNS D53-14 15 0 16 0 13J 30 135 0 NORTHERN TERRITORY 1/250000 792656 ILLOGWi. CREEK F53-15 2"': 0 24 0 135 o 136 30 NORTHCRN TERRITORY 1/250000 840657 JAROINE RIVER C54-15 11 0 12 0 141 {j 142 30 OUEHISLAND 1/250000 878658 JOANNA SPRING F51-3 20 0 21 0 123 o '24 30 WESTERN AUSTRALIA 1/250000 886659 JULIA CREEK F54-3 20 0 21 0 141 I" 142 30 QUEENSLAND 1/250000 892660 JUNCTION BAY C53-14 11 0 12 0 i.s3 30 135 0 NORTHERN TERRITORY 1/250000 894661 KELLERBERRIN H50-15 31 0 32 0 117 o 118 ;SO WEST~RN AUSTRALIA 1/250000 9426iJ2 KE:NNEDY RANGE G50-1 24 0 25 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 944663 KING ISLAND (K55-1) 39 45 40 43 144 30 146 () TASMANIA 1/250000 95.76b4 KOPPERAMANNA H54-1 28 0 29 0 138 o 139 30 SOUTH AUSYRALIA 1/250000 964665 LAKE AHADEUS G52-4 24 0 25 0 130 30 132 0 NORTHE:RN TERRITORY 1/250000 994666 LAKE JnHNSTON 151-1 32 0 33 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 '}c;.$1667 LAKE HACKAY F52-11 22 0 23 0 129 o 130 30 NORTHERN TEFRITORY 1/~50000 1002668 LANOER RIVER F53-1 20 0 21 0 132 o 133 30 NORTHERN TER~ITORY 1/250000 1010669 LENNARD RIVER E51-8 17 0 18 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1022670 LONDONDERRY D5~-5 13 0 14 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1046671 MADURP. - BURNAB. :f I\EF 31 0 32 30 126 o 127 30 WESTERN AUSTRALIA 1/250000 1100672 MALCDLH - CAPE ARID 151-7+11 33 0 34 0 123 o 124 30 WESTERN AUSTRALIA 1/250000 11086:'3 MARYBOROUGH GSb-6 25 0 26 0 151 30 153 0 aUEENSLAND 1/250000 113267<- HE~USA BANKS D52-~0 14 0 15 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 115667'1 MFEKAnV\RRA SEE 156 1153676 MELVILLE ISLAND C52-16 11 0 12 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1168677 MELVILLE IS SEE 676 1165678 M':lNDRAI N ISLAND 151-10 34 0 35 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 1196679 MONDRAiN IS SEE 671; 1194680 MONTAGUE SOUND 051-12 14 0 15 0 124 30 126 0 WESTERN AUSTRALIA 1/2500rJO 1198681 MOUNT ANDERSON E51-11 18 0 19 0 123 o 124 30 WESTERN hUSTRALIA 1/250000 1218682 MT ANDERSON SEE 681 1264683 MOUNT BMlNERHAN \ E52-13 19 0 20 0 126 o 127 30 WESTERN AUSTRALIA 1/25rJOOO 1220684 MT BANNER"A~ !.JEI: 683 1266685 MOUNT BARKER i ::;C :.~ 1 34 0 35 0 117 o 118 30 WESTERN AUSTRALIA 11:'50000 1222686 MOUNT BRUCE F50-": . 22 0 23 0 117 o 118 30 WESTERN AUSTRALiA 1/250000 1226687 MOUNT COOL ON F55-7 21 0 22 0 147 o 148 30 OUEENSLf,ND 1/250000 1228688 MOUNT DOt{EEN F52-12 22 0 23 0 130 30 132 0 NORTHERN TERRlfORY 1/250000 1230639 MOUNT DRUHMOND E53-12 18 0 19 0 i~1\ 30 138 0 NORTHERN TERRITORY 1/250000 1232090 MT DRUHMONO SEE 689 1276691 MOUNT EGERTON G50-3 24 0 25 0 117 o i 18 30 WESTERN AUSTRALIA 1/250000 1234697 HOUNT ELIZABETH E52-1 16 0 17 0 126 o 127 30 wESTERN AUSTRALIA 1/25000C 1236693 MT ELIZABETH SEE 692 1280694 MOuNT EVELYN 053-5 13 0 14 0 132 o 133 30 NORfHERN TERRITORY 1/250000 1238695 MOUNT LI EB IG F52-16 23 0 24 0 130 30 132 0 NORTHERN TE:RRITORY 1/250000 1242(96 HOUNT HARU.,BA 053-6 13 0 14 0 133 30 135 0 NORTHERN TERRITOR' '1/250000 1244697 MOUNT PEAKE F53-5 21 0 22 0 132 o 133 30 NORTHERN TERRITORY 1/250000 1246698 MOUNT PH ILLI PS G50-2 24 0 25 0 115 3'1 117 0 WESTERN AUSTRAL It, 1/250000 1248699 HT PHI LLIPS SEE 698 1292700 MOUNl RAMS AY E52-9 18 0 19 0 126 o 127 30 WESTERN AUSTRAL:A 1/250000 1250
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701 HOUfH RENNIE FS~-15 23 0 24 0 129 o 130 30 NORTHERN TeRRITORY 1/250000 1252702 110'J'jl SOLITAIRE F5,'-4 20 0 21 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1254703 I1T SOLITAIRE SEE 702 1298704 110UNl WHELAN F5' ·13 23 0 24 0 138 o 139 30 QUEErlSLAND 1/250000 1258705 MOUNT YOUNG D53-15 15 0 16 0 135 o 136 30 NORTHERN TERRITORY 1/250000 1260706 I1URLODCOPP IE H5J-2 28 0 29 0 133 30 135 0 SOUTH AUSTRALI A 1/250000 1312707 MC LARTY HillS [')1-15 19 0 20 0 123 o 124 30 WESTER~ AUSTRALIA 1/250000 1152708 I1CLARTY HI LLS SEE 701 1154709 NEWCASTLE WATERS E53-5 17 0 18 0 132 1 133 30 NORTHERN TERRITORY 1/250000 1356710 PANDJE PANDIE G54-9 26 I) 27 0 133 C 139 30 SOUTH AUSTRAl! A 1/250000 1462711 PATERSON RANGE F51-6 21 0 22 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 .466712 PERCY ISLANDS SEE 784 1488713 PORT AUGUS";A 153-4 32 0 33 0 136 :0 138 0 SOUTH AUSTRALIA 1/250000 1518714 PETERMANfI RAI1GES G52-7 25 0 26 0 129 o 130 30 NORTHERN TERRITORY '11250000 1500715 POr.-;- Ci-INTON F56-9 22 0 23 0 150 o 151 30 QUEENSLAND 1/250000 1522716 FGRT ,IEDLAND F50-4 20 0 21 0 118 30 110 0 WESTERN AUSTRALIA 1/250000 1:;26717 PORT L.'NGDON D53-8 13 C 14 0 136 30 138 0 NORTHERN TERRITORY 1/25(\000 1534718 PRINCE ,'r:GENT D51-16 15 0 16 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1540719 ROBI~SO~ RANGr: GSO-7 25 0 26 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 1622720 OUEl'!';CL f'F J55-9 38 0 39 0 144 o 1<.5 30 VI CTORIA 1/Z50000 1580721 RAVE,' T!'" ~PE 151-5 33 0 34 0 120 o 121 30 WESTERN AUSTRALI~ 1/250000 1608722 RO, ,'IN RiVER E53-4 16 0 17 0 135 30 138 0 NORTHE~N TERRITORY 1/250000 1624723 R;JCI rlA1'IPTON F56-13 23 0 24 0 150 o 151 30 QUEENSLAND 1/250000 162672;' ROPER RIVER 053-11 14 0 15 0 135 o 136 30 NORTHERN TERRITORY 1/250000 1640725 RUTLAND PLAINS 054-15 15 0 16 0 1/,1 o 142 30 QUEENSLM/D 1/250000 1656726 SANDOVER RIVER ::53-8 21 0 22 0 136 30 138 0 NORTHERN TERRITOr.y 1/250000 1692727 SIMPSON DESERT NQRTH i353-4 2L 0 25 0 136 30 138 0 NORT~ERN TERRITORY 1/250000 1708728 SAINT ARNAUD J54-4 36 0 37 0 142 30 14' 0 VI CTORIA 1/250000 1678729 SAINT GEORGE H55-4 28 0 29 0 148 30 150 (\ QLD 1 N.S.W. 1/250000 1680730 STREAKY BAY 153-2 32 0 33 0 133 30 135 U SOUTH AUSTRALI A 1/250000 1738731 TALLAIJGATTA J55-3 36 0 37 0 1..7 o 148 30 VICTORIA / H.S.W. 1/250000 1768732 SI~PSON DESERT SOUTH G53-8 25 0 26 0 136 30 138 0 NORTHERN TERRITORY 1/250000 1710733 SuUTHERN CROSS H50-16 31 0 32 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 1718734 TANAMI EAST E52-16 19 0 20 0 130 30 132 0 ~ORTHERN TERP.lTO~·Y 1/250000 1778735 ST LAWRENCE SEE 737 1734736 SOUTH LAKE WOODS E53-9 18 0 19 0 132 o 133 30 NORTHERN TERRITORY 1/250000 1720737 SAINT :"AWRENCE F55-12 22 0 2: 0 148 31) 150 0 QUEENSLAND 1/250000 1682738 TANUMBIRINI '=53-2 16 0 17 0 133 30 135 0 NORTHERN TERRITORY 1/250000 1782739 THURSDAY IS SEE 744 1804740 TWEED HEADS H56-3 28 0 29 0 153 o 1',4 30 N.S.W. 1 QLD 1/250000 1844741 TENNANT CREEK E53-14 19 0 20 0 133 30 135 0 NORTHERN T~RRITORY 1/250000 1796742 THARGOI1INOAH G54-16 27 0 28 C 142 30 ',44 0 QUEENSLAND 1/250000 1798743 THE GRANITES FJ2-3 20 0 21 0 129 o 130 30 NORTHERN TERRITORY 1/250000 180071.4 THUP.SDAY !SLAIJ::' C54-11 10 0 11 C 149 o 150 3t1 QUEENSLAND 1/2511000 1806745 TORRES STRAIT C54 -11 +12 10 0 11 !J 141 45 143 15 QUEENSLAND 1/25QOOO 1820746 TRUAH ! SLAUD C53-16 11 0 12 0 136 30 138 0 NORTHERN 7ERRITORY 1/250000 1836147 TUREE CREEK r50-1S 23 0 24 0 117 o 118 30 WE~TERN AUSTRALIA 1/250000 1842748 WI NNECKE CK SEE N,9 1942749 I-i INNEC~.E CREEK E52-12 18 0 19 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1944
7~0 ViCTORIA RIVER DOWUS E52-4 16 0 17 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1860
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701 HOUfH RENNIE FS~-15 23 0 24 0 129 o 130 30 NORTHERN TeRRITORY 1/250000 1252702 110'J'jl SOLITAIRE F5,'-4 20 0 21 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1254703 I1T SOLITAIRE SEE 702 1298704 110UNl WHELAN F5' ·13 23 0 24 0 138 o 139 30 QUEErlSLAND 1/250000 1258705 MOUNT YOUNG D53-15 15 0 16 0 135 o 136 30 NORTHERN TERRITORY 1/250000 1260706 I1URLODCOPP IE H5J-2 28 0 29 0 133 30 135 0 SOUTH AUSTRALI A 1/250000 1312707 MC LARTY HillS [')1-15 19 0 20 0 123 o 124 30 WESTER~ AUSTRALIA 1/250000 1152708 I1CLARTY HI LLS SEE 701 1154709 NEWCASTLE WATERS E53-5 17 0 18 0 132 1 133 30 NORTHERN TERRITORY 1/250000 1356710 PANDJE PANDIE G54-9 26 I) 27 0 133 C 139 30 SOUTH AUSTRAl! A 1/250000 1462711 PATERSON RANGE F51-6 21 0 22 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 .466712 PERCY ISLANDS SEE 784 1488713 PORT AUGUS";A 153-4 32 0 33 0 136 :0 138 0 SOUTH AUSTRALIA 1/250000 1518714 PETERMANfI RAI1GES G52-7 25 0 26 0 129 o 130 30 NORTHERN TERRITORY '11250000 1500715 POr.-;- Ci-INTON F56-9 22 0 23 0 150 o 151 30 QUEENSLAND 1/250000 1522716 FGRT ,IEDLAND F50-4 20 0 21 0 118 30 110 0 WESTERN AUSTRALIA 1/250000 1:;26717 PORT L.'NGDON D53-8 13 C 14 0 136 30 138 0 NORTHERN TERRITORY 1/25(\000 1534718 PRINCE ,'r:GENT D51-16 15 0 16 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1540719 ROBI~SO~ RANGr: GSO-7 25 0 26 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 1622720 OUEl'!';CL f'F J55-9 38 0 39 0 144 o 1<.5 30 VI CTORIA 1/Z50000 1580721 RAVE,' T!'" ~PE 151-5 33 0 34 0 120 o 121 30 WESTERN AUSTRALI~ 1/250000 1608722 RO, ,'IN RiVER E53-4 16 0 17 0 135 30 138 0 NORTHE~N TERRITORY 1/250000 1624723 R;JCI rlA1'IPTON F56-13 23 0 24 0 150 o 151 30 QUEENSLAND 1/250000 162672;' ROPER RIVER 053-11 14 0 15 0 135 o 136 30 NORTHERN TERRITORY 1/250000 1640725 RUTLAND PLAINS 054-15 15 0 16 0 1/,1 o 142 30 QUEENSLM/D 1/250000 1656726 SANDOVER RIVER ::53-8 21 0 22 0 136 30 138 0 NORTHERN TERRITOr.y 1/250000 1692727 SIMPSON DESERT NQRTH i353-4 2L 0 25 0 136 30 138 0 NORT~ERN TERRITORY 1/250000 1708728 SAINT ARNAUD J54-4 36 0 37 0 142 30 14' 0 VI CTORIA 1/250000 1678729 SAINT GEORGE H55-4 28 0 29 0 148 30 150 (\ QLD 1 N.S.W. 1/250000 1680730 STREAKY BAY 153-2 32 0 33 0 133 30 135 U SOUTH AUSTRALI A 1/250000 1738731 TALLAIJGATTA J55-3 36 0 37 0 1..7 o 148 30 VICTORIA / H.S.W. 1/250000 1768732 SI~PSON DESERT SOUTH G53-8 25 0 26 0 136 30 138 0 NORTHERN TERRITORY 1/250000 1710733 SuUTHERN CROSS H50-16 31 0 32 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 1718734 TANAMI EAST E52-16 19 0 20 0 130 30 132 0 ~ORTHERN TERP.lTO~·Y 1/250000 1778735 ST LAWRENCE SEE 737 1734736 SOUTH LAKE WOODS E53-9 18 0 19 0 132 o 133 30 NORTHERN TERRITORY 1/250000 1720737 SAINT :"AWRENCE F55-12 22 0 2: 0 148 31) 150 0 QUEENSLAND 1/250000 1682738 TANUMBIRINI '=53-2 16 0 17 0 133 30 135 0 NORTHERN TERRITORY 1/250000 1782739 THURSDAY IS SEE 744 1804740 TWEED HEADS H56-3 28 0 29 0 153 o 1',4 30 N.S.W. 1 QLD 1/250000 1844741 TENNANT CREEK E53-14 19 0 20 0 133 30 135 0 NORTHERN T~RRITORY 1/250000 1796742 THARGOI1INOAH G54-16 27 0 28 C 142 30 ',44 0 QUEENSLAND 1/250000 1798743 THE GRANITES FJ2-3 20 0 21 0 129 o 130 30 NORTHERN TERRITORY 1/250000 180071.4 THUP.SDAY !SLAIJ::' C54-11 10 0 11 C 149 o 150 3t1 QUEENSLAND 1/2511000 1806745 TORRES STRAIT C54 -11 +12 10 0 11 !J 141 45 143 15 QUEENSLAND 1/25QOOO 1820746 TRUAH ! SLAUD C53-16 11 0 12 0 136 30 138 0 NORTHERN 7ERRITORY 1/250000 1836147 TUREE CREEK r50-1S 23 0 24 0 117 o 118 30 WE~TERN AUSTRALIA 1/250000 1842748 WI NNECKE CK SEE N,9 1942749 I-i INNEC~.E CREEK E52-12 18 0 19 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1944
7~0 ViCTORIA RIVER DOWUS E52-4 16 0 17 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1860
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,51 WAGGA WAGG/. 155-15 35 0 36 0 147 o 1l,8 30 NEW SOUTH WALES 1/250000 1870752 flESSEL ISLANDS C53-15 11 0 12 0 135 o 136 30 NORTHERN TERRITORY 1/250000 1910753 WESTHORELAND E54-5 17 0 18 0 138 o 139 30 QUEENSLAND 1/250000 1916754 WHITE CLIFFS H54-12 30 0 31 0 142 30 144 0 NEW SOUTH WALES 1/250000 1924755 WIDGIEHODLTHA H51-14 31 0 32 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 1930756 WINNING POOL F50-13 23 0 24 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 1946757 FOW~ER - NUYTS REF 31 0 32 15 132 o 133 30 SOUTH AUSTRALIA 1/25000C 653758 ADHIRALTY IS EART SEE 919 14759 AWDRRA RIVER B54-16 7 0 8 0 142 30 144 0 PAPUA NEW GUINEA 1/250000 84760 CAPE NELSON C55-4 8 0 9 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 334761 AOMIRALTY IS WEST SEE 920 22762 RLUCHER RANGE B54-7 5 0 6 0 141 o 142 30 PAPU/. NEW GUINEA 1/250000 191763 CAPE RAOUlT B55-8 5 0 6 0 148 30 150 0 PAPIJA NEW GUINEA 1/250000 336764 BDUliAINVILLE r::JRTH SEE 921 214765 BU~A ISLAND SEE 921 260766 CP ST GEORGE SEE no 442767 BOUGAINVILLE SOUTH SEE 922 216768 LAKE i<.UTUBU B54-12 6 0 7 0 142 30 144 0 PAPUA NEW GUINEA 1/250000 1000769 FERGUSSDN IS SEE 777 675770 CAPE SAINT GEORGE (B56-3) 4 0 0 152 30 154 0 PAPUA NEW GIJI~EA 1/250000 3' 0• u771 CAPE ST GEORGE SEE 770 342772 LAKE HURRAY 854-15 7 0 8 0 141 o 142 30 PAPUA NEW GUINEA 1/250000 1006773 KAR KAR ISLAND B55-2 4 0 5 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 932774 KARKAR ISLAND SEE 773 934775 MASSAU ISLAND (A55-8) 1 0 2 0 1It9 o 150 30 PAPUA NEW GUINEA 1/250000 1138776 GAZELLE PENINSULA (B56-2) 4 0 5 (\ 151 o 152 30 PAPUA NEW GUINEA 1/250000 690777 FERGUSSON ISLAND C56-5 9 0 10 0 150 o 151 "50 PAPUA NEII GUINEA 1/250000 6307""8 PORT MORESBY C55-7 9 0 10 0 147 o 148 30 PAPUA NEW GUINEA 1/250000 1536779 TR08RIAND IS SEE 782 1830780 VITU ISLANDS B55-4 4 0 5 0 1,,8 . 150 0 PAPUA NEW GUINEA 1/250000 1864781 WOODLARK IS SEE 785 19547112 TROBRIAND ISLA~DS C56-1 8 0 9 0 150 o 151 30 PAPUA NEH GUINEA 1/250000 1832783 WUVULU ISLAND A54-8 1 0 2 0 142 30 144 0 PAPUA NEW GUINEA 1/250000 1968784 PERCY ISLES F56-5 21 0 22 0 150 o 151 30 QUEENSLAND 1/250000 1490785 WOODLARK. ISLAND (C56-6) 8 30 ') ~O 151 4r 153 15 PAPUA NEW GUINEA 1/250000 1958786 EUCLA - NOONAERA .~EF 31 0 32 15 127 3" 129 0 WESTERN AUSTRALIA 1/25UOOO 598787 FRASER ISLA:W RE~ 24 30 26 0 152 30 153 45 QUEENSLAND 1/250(\1)0 655786 GRAFTON - HACLEAN H56-6+7 29 0 30 0 151 30 153 30 NEW SOUTH WALES 1/250000 718789 BrWEN - PROSERPINE F55-3+4 20 0 21 0 147 o 149 0 QUEENSLAND 1/250000 226790 MOSSMAN - CAIRNS E55-1+2 16 0 17 0 144 o 146 0 QUEENSLAND 1/250000 1216791 IPSWICH - BRISBANE G56-14+15 27 0 28 0 152 50 154 20 QUEENSl.AND 1/250000 851792 FOG BAY - DARWIN D52-3+4 12 0 13 0 130 o 132 0 NORTHERN TERRITORY 1/250000 646793 WELLESLEY ISLANDS E54-1 +2 16 0 17 0 139 o 140 0 QUEENSLAND 1/250000 190579!' WELLESLEY [S SEE 793 1904795 CAPI: LEEUWIN 150-5+9 33 20 34 30 114 50 115 50 WESTERN AUSTRALIA 1/250000 331796 ROE80URNE - PYRAMID F5(J' 3+7 20 is 22 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 1636797 NINGALOO - YANREY REF 22 0 23 0 113 '50 115 30 WESTERN AUSTRALIA 1/250000 1366798
799
800 GROOTE ISLAND SEE 810 722

soz

MAP REFERENCE TABLES PAGE NO. 16

INDEX NAME NUMBER LIMITS REGION SCALE SEQUENCE

,51 WAGGA WAGG/. 155-15 35 0 36 0 147 o 1l,8 30 NEW SOUTH WALES 1/250000 1870752 flESSEL ISLANDS C53-15 11 0 12 0 135 o 136 30 NORTHERN TERRITORY 1/250000 1910753 WESTHORELAND E54-5 17 0 18 0 138 o 139 30 QUEENSLAND 1/250000 1916754 WHITE CLIFFS H54-12 30 0 31 0 142 30 144 0 NEW SOUTH WALES 1/250000 1924755 WIDGIEHODLTHA H51-14 31 0 32 0 121 30 123 0 WESTERN AUSTRALIA 1/250000 1930756 WINNING POOL F50-13 23 0 24 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 1946757 FOW~ER - NUYTS REF 31 0 32 15 132 o 133 30 SOUTH AUSTRALIA 1/25000C 653758 ADHIRALTY IS EART SEE 919 14759 AWDRRA RIVER B54-16 7 0 8 0 142 30 144 0 PAPUA NEW GUINEA 1/250000 84760 CAPE NELSON C55-4 8 0 9 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 334761 AOMIRALTY IS WEST SEE 920 22762 RLUCHER RANGE B54-7 5 0 6 0 141 o 142 30 PAPU/. NEW GUINEA 1/250000 191763 CAPE RAOUlT B55-8 5 0 6 0 148 30 150 0 PAPIJA NEW GUINEA 1/250000 336764 BDUliAINVILLE r::JRTH SEE 921 214765 BU~A ISLAND SEE 921 260766 CP ST GEORGE SEE no 442767 BOUGAINVILLE SOUTH SEE 922 216768 LAKE i<.UTUBU B54-12 6 0 7 0 142 30 144 0 PAPUA NEW GUINEA 1/250000 1000769 FERGUSSDN IS SEE 777 675770 CAPE SAINT GEORGE (B56-3) 4 0 0 152 30 154 0 PAPUA NEW GIJI~EA 1/250000 3' 0• u771 CAPE ST GEORGE SEE 770 342772 LAKE HURRAY 854-15 7 0 8 0 141 o 142 30 PAPUA NEW GUINEA 1/250000 1006773 KAR KAR ISLAND B55-2 4 0 5 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 932774 KARKAR ISLAND SEE 773 934775 MASSAU ISLAND (A55-8) 1 0 2 0 1It9 o 150 30 PAPUA NEW GUINEA 1/250000 1138776 GAZELLE PENINSULA (B56-2) 4 0 5 (\ 151 o 152 30 PAPUA NEW GUINEA 1/250000 690777 FERGUSSON ISLAND C56-5 9 0 10 0 150 o 151 "50 PAPUA NEII GUINEA 1/250000 6307""8 PORT MORESBY C55-7 9 0 10 0 147 o 148 30 PAPUA NEW GUINEA 1/250000 1536779 TR08RIAND IS SEE 782 1830780 VITU ISLANDS B55-4 4 0 5 0 1,,8 . 150 0 PAPUA NEW GUINEA 1/250000 1864781 WOODLARK IS SEE 785 19547112 TROBRIAND ISLA~DS C56-1 8 0 9 0 150 o 151 30 PAPUA NEH GUINEA 1/250000 1832783 WUVULU ISLAND A54-8 1 0 2 0 142 30 144 0 PAPUA NEW GUINEA 1/250000 1968784 PERCY ISLES F56-5 21 0 22 0 150 o 151 30 QUEENSLAND 1/250000 1490785 WOODLARK. ISLAND (C56-6) 8 30 ') ~O 151 4r 153 15 PAPUA NEW GUINEA 1/250000 1958786 EUCLA - NOONAERA .~EF 31 0 32 15 127 3" 129 0 WESTERN AUSTRALIA 1/25UOOO 598787 FRASER ISLA:W RE~ 24 30 26 0 152 30 153 45 QUEENSLAND 1/250(\1)0 655786 GRAFTON - HACLEAN H56-6+7 29 0 30 0 151 30 153 30 NEW SOUTH WALES 1/250000 718789 BrWEN - PROSERPINE F55-3+4 20 0 21 0 147 o 149 0 QUEENSLAND 1/250000 226790 MOSSMAN - CAIRNS E55-1+2 16 0 17 0 144 o 146 0 QUEENSLAND 1/250000 1216791 IPSWICH - BRISBANE G56-14+15 27 0 28 0 152 50 154 20 QUEENSl.AND 1/250000 851792 FOG BAY - DARWIN D52-3+4 12 0 13 0 130 o 132 0 NORTHERN TERRITORY 1/250000 646793 WELLESLEY ISLANDS E54-1 +2 16 0 17 0 139 o 140 0 QUEENSLAND 1/250000 190579!' WELLESLEY [S SEE 793 1904795 CAPI: LEEUWIN 150-5+9 33 20 34 30 114 50 115 50 WESTERN AUSTRALIA 1/250000 331796 ROE80URNE - PYRAMID F5(J' 3+7 20 is 22 0 117 o 118 30 WESTERN AUSTRALIA 1/250000 1636797 NINGALOO - YANREY REF 22 0 23 0 113 '50 115 30 WESTERN AUSTRALIA 1/250000 1366798
799
800 GROOTE ISLAND SEE 810 722

soz



MAP REFERENCE TABLES PAGE NO. 17

INDi:X NAME NUI·iBEl LIMITS REGION SCALE SEQUENCE

801 HOUTMAN ABROLHOS H49-4 28 0 29 0 112 30 114 0 WESTERN AUSTRALIA 1/250000 802802 HUON <TASMANIA) SEE 460 814803 (KING ISLAND) RH 3l ' 20 40 40 143 40 145 20 TASMANIA 1/250000 953804 (FLINnERS ISLAND) REF ::'9 20 40 45 147 10 148 40 TAStlANIA 1/250000 637805 (LAUNCESTDN) K55-7+3 40 40 42 0 147 o 148 30 TASMANIA 1/250000 1017806 (QUEENSTOWN) K55-9+10 4i. 0 43 0 145 o 147 0 TASMANIA 1/250000 1583807 (PDRT DAVEY) K55-14 43 0 44 0 '145 30 147 0 TASMANIA 1/250000 1525808 KANGAROO ISLAND REF ~5 15 36 15 136 30 138 10 SOUTH AUSTRALIA 1/250000 925809 KANGAROO IS SEE 808 924810 GROOTE EYLANDT REF 13 30 14 30 136 o 137 15 N,RTHERN TERRITORY 1/250000 720811 K5:;-5 41 0 42 0 144 o 145 30 TASrlANIA 1/250000 979812 K55-6 41 0 42 0 145 30 147 0 TASMANIA 1/250000 980813 ,,55-7 41 0 42 0 147 o 148 30 TASMANIA 1/250000 981814 K55-8 41 0 42 0 148 30 150 0 TASMANIA 1/250000 ge~815 K55-9 42 0 43 0 144 o 145 30 TASMANIA 1/Z50000 983816 K55-10 42 0 43 0 145 30 147 0 TASMANIA 1/250000 9~4817 K55-12 42 0 43 0 148 30 150 0 TASMANIA 1/250000 985818 K55-,3 43 0 44 0 144 o 145 30 TASMNIA 1'250000 986819 K~5-16 43 0 44 0 148 30 150 (l TASMANIA 1/250000 987820 ,155-4 ~6 0 37 0 148 30 150 (, NEW SOUTH WALES 1/250000 911821 J56-1 36 0 37 0 150 o 151 30 NEW SOUTH WALES ,/250000 918822 156-5 33 0 34 0 1S0 o 151 30 NEW SOUTH WALES 1/250000 871823 156-6 33 0 34 0 151 30 153 0 NEW SOUTH WALES 1/250000 872824 156-10 34 0 35 0 151 30 153 0 NEW SOUTH WALJ::; 1/2500(1) 873825 156-14 35 0 36 0 151 30 153 0 NEW SOUTH WALES 1/2500\10 874826 H56-14 31 0 32 0 151 30 153 0 NEW SOUTH WALES 1/250000 822827 H56-15 31 0 32 0 153 o 154 50 NEW SOUTH WALES 1/250000 323828 G56-10 26 0 27 0 151 30 153 0 QUEENSLAND 1/250000 733829 G56-11 26 0 27 0 153 o 154 30 QUEE~5LAND 1/250000 734830 F56-10 22 0 23 0 151 30 153 0 QUEENSLAND 1/250000 666831 ALI CE SPR INGS * F53 20 0 24 0 132 o 138 0 AUSTRALIA 1/1000000 42832 BROKEN HILL* H54 28 0 32 0 138 o 144 0 AUSTRALIA 1/1000000 240833 BRUNSWICK BAY 051 12 0 16 0 120 o 126 0 AUSTRALIA 1/1000000 254834 CAPE WESSEL C53 8 0 12 0 132 o 138 0 AUSTRALIA 1/1000000 348835 CHARLEVILLE* G55 24 0 28 0 144 o 150 0 AUSTRALIA 1/1000000 360836 COOPER CREEK G54 24 0 28 0 138 o 144 0 AUSTRALIA 1/1000000 426837 HALLS CREEK E52 16 0 20 0 126 o 132 0 AUSTRALIA 1/ 1 00('000 750838 HAMERSLEY RANGE FSO 20 0 24 0 114 o 120 0 AUSTRALIA 1/100')000 754&39 HOUTMAN ABROLHOS* H49 28 0 32 0 108 o 114 0 AUSTRALIA 1/10r,0000 8048,40 KALGG()RLI E* H51 28 0 32 0 120 o 1:6 0 AUSTRALIA 1/10JOOOO 0"-84', LAKE MACKAY* F52 20 0 24 0 126 o 132 0 AUSTRALIA 1/1COOOOO 1004842 MEEKATHARRAt G50 24 0 2/\ 0 114 o 120 0 AUSTRALIA 1/1(00000 1160843 MELVILLE ISLAND* C52 8 0 i,: C 126 o 132 0 AUSTRALIA 1/1C00000 11fO844 MELVILLt 15* SEE C43 1166845 MITCHELL RIVER 054 12 0 16 0 138 o 144 0 AUSTRALIA ~/1000000 1197846 NEWCASTLE WATERS* E53 16 0 20 0 132 o 138 0 AUSTRALIA 1 '1000000 1358847 NULLARBOR PLAIN H52 28 0 32 0 126 o 132 0 AUSTRALIA 1/1000aOiJ 1394848 OAKOVER RIVER F51 t. ~~ 0 24 0 120 o 126 0 AUSTRALIA 1!i (JOOOOO 1422849 OOONADATTA* G53 24 0 28 0 132 o 138 0 AUSTRALIA 1f1 000000 1432850 PETERMANN RANGES* G52 24 0 28 0 126 o 132 0 AUSTRALIA 1/1000000 1502
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INDi:X NAME NUI·iBEl LIMITS REGION SCALE SEQUENCE

801 HOUTMAN ABROLHOS H49-4 28 0 29 0 112 30 114 0 WESTERN AUSTRALIA 1/250000 802802 HUON <TASMANIA) SEE 460 814803 (KING ISLAND) RH 3l ' 20 40 40 143 40 145 20 TASMANIA 1/250000 953804 (FLINnERS ISLAND) REF ::'9 20 40 45 147 10 148 40 TAStlANIA 1/250000 637805 (LAUNCESTDN) K55-7+3 40 40 42 0 147 o 148 30 TASMANIA 1/250000 1017806 (QUEENSTOWN) K55-9+10 4i. 0 43 0 145 o 147 0 TASMANIA 1/250000 1583807 (PDRT DAVEY) K55-14 43 0 44 0 '145 30 147 0 TASMANIA 1/250000 1525808 KANGAROO ISLAND REF ~5 15 36 15 136 30 138 10 SOUTH AUSTRALIA 1/250000 925809 KANGAROO IS SEE 808 924810 GROOTE EYLANDT REF 13 30 14 30 136 o 137 15 N,RTHERN TERRITORY 1/250000 720811 K5:;-5 41 0 42 0 144 o 145 30 TASrlANIA 1/250000 979812 K55-6 41 0 42 0 145 30 147 0 TASMANIA 1/250000 980813 ,,55-7 41 0 42 0 147 o 148 30 TASMANIA 1/250000 981814 K55-8 41 0 42 0 148 30 150 0 TASMANIA 1/250000 ge~815 K55-9 42 0 43 0 144 o 145 30 TASMANIA 1/Z50000 983816 K55-10 42 0 43 0 145 30 147 0 TASMANIA 1/250000 9~4817 K55-12 42 0 43 0 148 30 150 0 TASMANIA 1/250000 985818 K55-,3 43 0 44 0 144 o 145 30 TASMNIA 1'250000 986819 K~5-16 43 0 44 0 148 30 150 (l TASMANIA 1/250000 987820 ,155-4 ~6 0 37 0 148 30 150 (, NEW SOUTH WALES 1/250000 911821 J56-1 36 0 37 0 150 o 151 30 NEW SOUTH WALES ,/250000 918822 156-5 33 0 34 0 1S0 o 151 30 NEW SOUTH WALES 1/250000 871823 156-6 33 0 34 0 151 30 153 0 NEW SOUTH WALES 1/250000 872824 156-10 34 0 35 0 151 30 153 0 NEW SOUTH WALJ::; 1/2500(1) 873825 156-14 35 0 36 0 151 30 153 0 NEW SOUTH WALES 1/2500\10 874826 H56-14 31 0 32 0 151 30 153 0 NEW SOUTH WALES 1/250000 822827 H56-15 31 0 32 0 153 o 154 50 NEW SOUTH WALES 1/250000 323828 G56-10 26 0 27 0 151 30 153 0 QUEENSLAND 1/250000 733829 G56-11 26 0 27 0 153 o 154 30 QUEE~5LAND 1/250000 734830 F56-10 22 0 23 0 151 30 153 0 QUEENSLAND 1/250000 666831 ALI CE SPR INGS * F53 20 0 24 0 132 o 138 0 AUSTRALIA 1/1000000 42832 BROKEN HILL* H54 28 0 32 0 138 o 144 0 AUSTRALIA 1/1000000 240833 BRUNSWICK BAY 051 12 0 16 0 120 o 126 0 AUSTRALIA 1/1000000 254834 CAPE WESSEL C53 8 0 12 0 132 o 138 0 AUSTRALIA 1/1000000 348835 CHARLEVILLE* G55 24 0 28 0 144 o 150 0 AUSTRALIA 1/1000000 360836 COOPER CREEK G54 24 0 28 0 138 o 144 0 AUSTRALIA 1/1000000 426837 HALLS CREEK E52 16 0 20 0 126 o 132 0 AUSTRALIA 1/ 1 00('000 750838 HAMERSLEY RANGE FSO 20 0 24 0 114 o 120 0 AUSTRALIA 1/100')000 754&39 HOUTMAN ABROLHOS* H49 28 0 32 0 108 o 114 0 AUSTRALIA 1/10r,0000 8048,40 KALGG()RLI E* H51 28 0 32 0 120 o 1:6 0 AUSTRALIA 1/10JOOOO 0"-84', LAKE MACKAY* F52 20 0 24 0 126 o 132 0 AUSTRALIA 1/1COOOOO 1004842 MEEKATHARRAt G50 24 0 2/\ 0 114 o 120 0 AUSTRALIA 1/1(00000 1160843 MELVILLE ISLAND* C52 8 0 i,: C 126 o 132 0 AUSTRALIA 1/1C00000 11fO844 MELVILLt 15* SEE C43 1166845 MITCHELL RIVER 054 12 0 16 0 138 o 144 0 AUSTRALIA ~/1000000 1197846 NEWCASTLE WATERS* E53 16 0 20 0 132 o 138 0 AUSTRALIA 1 '1000000 1358847 NULLARBOR PLAIN H52 28 0 32 0 126 o 132 0 AUSTRALIA 1/1000aOiJ 1394848 OAKOVER RIVER F51 t. ~~ 0 24 0 120 o 126 0 AUSTRALIA 1!i (JOOOOO 1422849 OOONADATTA* G53 24 0 28 0 132 o 138 0 AUSTRALIA 1f1 000000 1432850 PETERMANN RANGES* G52 24 0 28 0 126 o 132 0 AUSTRALIA 1/1000000 1502

L ____
CO2



MAP REFERENCE TABLES PAGE NO. 18

INOEX NAME NUMBER LIMITS REGION SCALE SE~UENCE

851 PORT AUGUSTA- 153 32 0 36 0 132 o 138 0 AUSTRALIA 1/1000000 1520852 ROCKHAMPTON- F56 20 0 24 0 ',50 o 156 0 AUSTRALIA 1/1000000 1628853 ROPER RIVER- D53 12 0 16 0 '32 o 138 0 AUSTRALIA 1/1000000 1642854 ROWLEY SHOALS E50 12 0 16 0 )14 o 120 0 AUSTRALIA 1/1000000 1648855 TORRES STRAIT- C54 8 0 12 0 138 o 144 0 AUSTRALIA 1 P.N.G. 1/1000000 182?856 TOWNSVILLE- E55 16 0 20 0 144 o 150 0 AUSTRALiA 1/1000000 1826857 ADMIRALTY ISLANDS A55 0 0 4 0 144 o 150 0 PP,PUA NEW GUINEA 1/1000000 16858 ADMIRALTY IS SEE 857 12859 CO COS ISLANDS SEE 926 396860 GUADALCANAL C57 8 0 12 0 156 o 162 0 SOLOMON ISLANDS 1/1000000 723861 LORO HOHE ISLAND H57 7.8 0 32 0 156 o 162 0 TASMAN SEA 1/1000000 1056862 NORFOLK ISLAND H58 28 0 32 0 162 o 168 0 TASMAN SEA 1/1000000 1382863 LORD HOWE IS SEE 861 1054864 PORT MORESBY- C55 8 0 12 0 144 o 150 0 PAPUA NEW GUINEA 1/1000000 1538865 WOODLARK ISLAND- C56 8 0 12 0 150 o 156 0 PAPUA NEW GUINEA 1/1000000 1960866 WOODLARK IS- SEE 865 1956867
868
869
870
871 C49 8 0 12 0 108 C 114 0 IND IAi~ OCEAN 1/1000000 460872 C50 8 0 12 0 114 o 120 0 INDIAN OCEAN 1/1000000 461873 C51 8 0 12 0 120 o 126 0 INillAN OCEAN 1/l 000000 462874 049 12 0 16 0 108 J 114 0 INDiAN OCEAN 1/1000000 550875 050 12 0 16 0 114 o 120 0 INDIAN OCEAN 1/1000000 551876 056 12 0 16 0 150 o 156 0 TASMAN SEA 1/10000CO 557877 E49 16 0 20 0 108 o 114 0 INDIAN OCEMI 1/1000000 610878 E56 16 0 20 0 150 U 156 0 TASHAN SEA 1/1000000 620879 149 32 0 36 0 108 o 114 0 INDIAN OCEAN 1/1000000 855880 J49 '6 0 40 0 108 o 114 0 IND IAN OCEAN 1/1000000 897881 J50 56 0 40 0 114 o 120 0 SOUTHERN 0r EAN 1/1000000 898882 J51 36 0 40 0 120 o 126 0 SOUTHERN UCEAN 1/1000000 899883 J52 36 0 40 0 120 o 132 0 SOUTHERN OCEAN 1/1000000 900884 K49 40 0 44 0 lOll o 114 0 INDIAN OCEAN 1/1000000 970885 K50 40 0 44 0 114 o 120 0 SOUTHERN OCEAN 1/11)00000 971886 K51 40 0 44 0 1<'0 o 126 0 SOUTHEf,N OCEAN 1/1000000 972887 K52 40 0 44 0 126 o 132 0 SOUTH\;RN OCEAN 1/1000000 973888 K53 40 0 44 0 132 o 138 0 SOUTHERN OCEAN 1/1000000 974889 K56 40 0 44 0 150 o 156 0 TASHAN SEA 1/1000000 988890 G48 24 0 28 0 102 o 108 0 INDIAN OCEAN 1/1000000 730891 L54 44 0 48 0 138 o 1/.4 0 SOUTHERN OCEAN 1/100CIlUO 1070892 L55 44 0 48 0 1/,4 o 150 0 SOUT'1ERN OCEAN 1/100i.'000 1071893 L56 44 0 48 0 liO o 156 0 SOUTHERN OCEAN 1/1(100MO 1072894 J57 36 0 40 0 156 o 162 0 TASHAN SEA 1/1000(00 920395 157 52 0 36 0 156 o 162 0 TASMNI SEA 1/100uOOO 875896 G57 24 0 28 0 156 o 16? 0 TASMAN SEA 1/1000000 735897 F57 20 0 24 0 156 o 162 0 TASHAN SEA 1/1000000 667898 E57 16 0 20 0 156 o 162 0 TASMAN SEA 1/1000000 621899
900
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INOEX NAME NUMBER LIMITS REGION SCALE SE~UENCE

851 PORT AUGUSTA- 153 32 0 36 0 132 o 138 0 AUSTRALIA 1/1000000 1520852 ROCKHAMPTON- F56 20 0 24 0 ',50 o 156 0 AUSTRALIA 1/1000000 1628853 ROPER RIVER- D53 12 0 16 0 '32 o 138 0 AUSTRALIA 1/1000000 1642854 ROWLEY SHOALS E50 12 0 16 0 )14 o 120 0 AUSTRALIA 1/1000000 1648855 TORRES STRAIT- C54 8 0 12 0 138 o 144 0 AUSTRALIA 1 P.N.G. 1/1000000 182?856 TOWNSVILLE- E55 16 0 20 0 144 o 150 0 AUSTRALiA 1/1000000 1826857 ADMIRALTY ISLANDS A55 0 0 4 0 144 o 150 0 PP,PUA NEW GUINEA 1/1000000 16858 ADMIRALTY IS SEE 857 12859 CO COS ISLANDS SEE 926 396860 GUADALCANAL C57 8 0 12 0 156 o 162 0 SOLOMON ISLANDS 1/1000000 723861 LORO HOHE ISLAND H57 7.8 0 32 0 156 o 162 0 TASMAN SEA 1/1000000 1056862 NORFOLK ISLAND H58 28 0 32 0 162 o 168 0 TASMAN SEA 1/1000000 1382863 LORD HOWE IS SEE 861 1054864 PORT MORESBY- C55 8 0 12 0 144 o 150 0 PAPUA NEW GUINEA 1/1000000 1538865 WOODLARK ISLAND- C56 8 0 12 0 150 o 156 0 PAPUA NEW GUINEA 1/1000000 1960866 WOODLARK IS- SEE 865 1956867
868
869
870
871 C49 8 0 12 0 108 C 114 0 IND IAi~ OCEAN 1/1000000 460872 C50 8 0 12 0 114 o 120 0 INDIAN OCEAN 1/1000000 461873 C51 8 0 12 0 120 o 126 0 INillAN OCEAN 1/l 000000 462874 049 12 0 16 0 108 J 114 0 INDiAN OCEAN 1/1000000 550875 050 12 0 16 0 114 o 120 0 INDIAN OCEAN 1/1000000 551876 056 12 0 16 0 150 o 156 0 TASMAN SEA 1/10000CO 557877 E49 16 0 20 0 108 o 114 0 INDIAN OCEMI 1/1000000 610878 E56 16 0 20 0 150 U 156 0 TASHAN SEA 1/1000000 620879 149 32 0 36 0 108 o 114 0 INDIAN OCEAN 1/1000000 855880 J49 '6 0 40 0 108 o 114 0 IND IAN OCEAN 1/1000000 897881 J50 56 0 40 0 114 o 120 0 SOUTHERN 0r EAN 1/1000000 898882 J51 36 0 40 0 120 o 126 0 SOUTHERN UCEAN 1/1000000 899883 J52 36 0 40 0 120 o 132 0 SOUTHERN OCEAN 1/1000000 900884 K49 40 0 44 0 lOll o 114 0 INDIAN OCEAN 1/1000000 970885 K50 40 0 44 0 114 o 120 0 SOUTHERN OCEAN 1/11)00000 971886 K51 40 0 44 0 1<'0 o 126 0 SOUTHEf,N OCEAN 1/1000000 972887 K52 40 0 44 0 126 o 132 0 SOUTH\;RN OCEAN 1/1000000 973888 K53 40 0 44 0 132 o 138 0 SOUTHERN OCEAN 1/1000000 974889 K56 40 0 44 0 150 o 156 0 TASHAN SEA 1/1000000 988890 G48 24 0 28 0 102 o 108 0 INDIAN OCEAN 1/1000000 730891 L54 44 0 48 0 138 o 1/.4 0 SOUTHERN OCEAN 1/100CIlUO 1070892 L55 44 0 48 0 1/,4 o 150 0 SOUT'1ERN OCEAN 1/100i.'000 1071893 L56 44 0 48 0 liO o 156 0 SOUTHERN OCEAN 1/1(100MO 1072894 J57 36 0 40 0 156 o 162 0 TASHAN SEA 1/1000(00 920395 157 52 0 36 0 156 o 162 0 TASMNI SEA 1/100uOOO 875896 G57 24 0 28 0 156 o 16? 0 TASMAN SEA 1/1000000 735897 F57 20 0 24 0 156 o 162 0 TASHAN SEA 1/1000000 667898 E57 16 0 20 0 156 o 162 0 TASMAN SEA 1/1000000 621899
900

002



MAP REFERENCE TABLES PAGE NO. 19

INDEX NAME NUMBER LIMITS REGION SCALE SEQUENCE

901 P~MBERTQN - IR~IN INLET 150-10+14 34 0 35 15 115 30 117 0 WESTERN AUSTRALIA 1/250000 1476902 MOUNT BARKER - ALBANY 150-11+15 34 0 35 15 117 o 11 &30 WESTERN AUSTRALIA 1/250000 1224903 WESSEL ISLANDS - TRUANT ISLAND C53-15+16 11 0 12 0 135 o 137 0 NORTHERN TERRITORY 1/250000 1914904 ESPERANCE - MONDRAIN IPLAND 156-6+10 33 0 34 15 121 30 123 0 ~ESTERN AUSTRALIA 1/250000 592905 DORRIGO - COFFS HARBOUR H56-10+11 30 0 31 0 151 30 153 30 NE~ SOUTH WALES 1/250000 524906 CAMDEN SOUND - PRINCE REGENT 051-15+16 15 0 16 0 124 15 126 0 WESTERN AUSTRALIA 1/250000 318907 PERCY ISLES - PORT CLINTON F56-5+9 21 30 23 0 i50 o 151 3Ll QUEENSLAND 1/250000 149290& BEDOUT ISLAND - PORT HEDLAND REI' 19 45 21 0 11 & 30 120 0 WESTtRN AUSTRALIA 1/250000 162909 BLUE MUD BAY - PORT LANGDON n53-7+& 13 0 14 0 135 o 137 0 NORTHERN TERRITORY 1/250000 194910 DAMPIER - BARROW ISLAND SEE 912 4&8911 PORT HEDLAND - BEDOUT ISLAND SEE 908 1528912 BARROW ISLAND - DAMPIER -50-1+2 20 0 21 0 115 10 117 Cl WESTERN AUSTRALIA 1'250000 140913 ROPER RIVER - CAPE BEATRICE 053-11+12 14 0 15 0 135 o 137 0 NORTHERN TERRITORY 1/250000 1644914 LONDONDERRY - DRYSDALE 052-5+9 13 40 15 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1048915 DRYSDALE - LONDONDERRY SEE 914 57.8916 JUNCTION BAY - MILINGIMBI RH 11 40 13 0 133 30 135 0 NORTHERN TER~ITORY 1/250000 1I~)917 BATHURST IS - MELVILLE IS C5Z-15+16 11 0 12 0 130 o 131 30 NORTHERN TERRITORY 1/250000 152918 PELLEW - ROBINSON RIVER RE:F 15 20 17 0 136 30 138 0 NORTHER~ TERRITORY 1/250000 147291'1 ADMIRALTY ISLANDS EAST (A55-11: 1 45 3 0 147 o 14& 30 PAPUA NEW GUINEA 1/250000 1&920 ADMIRALTY ISLANDS WEST (AS5-10) 1 45 3 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 ,~

Lw921 BOUGAINVI'.LE ISLAND NORTH B56-& 5 0 6 0 154 30 156 0 PAPUA NEW GUINEA 1/250000 210922 aOUGAINVILLE ISLAND SOUTH B56-12 6 0 7 0 154 30 156 0 PAPUA NEW GUINEA 1/250000 212923
921,
925
926 COCDS (KEELING) ISLANDS 047 12 0 16 0 96 o 102 0 INDIAN OCEAN 1/1000000 398927
92R
9l.9
930
931 F50-5 21 0 22 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 662932 G49-16 27 0 28 0 112 30 114 0 WESTERN AUSTRALIA 1/250000 731933 GSO-13 27 0 ;:ll 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 732934 H50-13 31 (, 32 0 114 o 115 30 WESTERN AUSTRALIA 1/250000 820935 H50-14 31 0 32 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 821936 F56-1 20 0 21 0 150 o 151 30 QUEENSLAND 1/250000 663937 F56-2 20 0 21 0 151 30 153 0 QUEENSLAND 1/250000 664938 F56-6 21 0 22 0 151 30 153 0 QUEENSLAND 1/250000 665939 E55-3 16 0 17 0 147 o 148 30 QUEEMSLAND 1/250000 617940 E55-7 17 0 18 0 147 o 148 30 QlIEEf,lSLAtlQ 1/250000 6i894i E55-11 18 0 11 0 147 o 148 30 QUEENSLAND 1/250000 019942 055-1 12 0 13 0 144 o 145 30 QUEENSLAND ~/250000 555943 il55-5 13 0 14 0 144 o 145 30 QUEENSLAND ~/250000 556944 C53-9 10 0 11 0 132 o 133 30 NORTHERN TERRITORY 1/250000 465945 C53-13 11 0 12 0 132 o 133 30 NORTHERN TERRITORY 1/250000 466946 C52-13 11 0 12 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 463947 C52-14 11 0 12 0 i27 30 129 0 WESTERN AUSTRALIA 1/250000 4A4948 052-1 12 0 13 0 126 o ~27 30 WESTERN AUSTRALIA 1/ l.50000 552949 052-2 12 0 13 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 553950 052-6 13 0 14 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 ~54

[02
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INDEX NAME NUMBER LIMITS REGION SCALE SEQUENCE

901 P~MBERTQN - IR~IN INLET 150-10+14 34 0 35 15 115 30 117 0 WESTERN AUSTRALIA 1/250000 1476902 MOUNT BARKER - ALBANY 150-11+15 34 0 35 15 117 o 11 &30 WESTERN AUSTRALIA 1/250000 1224903 WESSEL ISLANDS - TRUANT ISLAND C53-15+16 11 0 12 0 135 o 137 0 NORTHERN TERRITORY 1/250000 1914904 ESPERANCE - MONDRAIN IPLAND 156-6+10 33 0 34 15 121 30 123 0 ~ESTERN AUSTRALIA 1/250000 592905 DORRIGO - COFFS HARBOUR H56-10+11 30 0 31 0 151 30 153 30 NE~ SOUTH WALES 1/250000 524906 CAMDEN SOUND - PRINCE REGENT 051-15+16 15 0 16 0 124 15 126 0 WESTERN AUSTRALIA 1/250000 318907 PERCY ISLES - PORT CLINTON F56-5+9 21 30 23 0 i50 o 151 3Ll QUEENSLAND 1/250000 149290& BEDOUT ISLAND - PORT HEDLAND REI' 19 45 21 0 11 & 30 120 0 WESTtRN AUSTRALIA 1/250000 162909 BLUE MUD BAY - PORT LANGDON n53-7+& 13 0 14 0 135 o 137 0 NORTHERN TERRITORY 1/250000 194910 DAMPIER - BARROW ISLAND SEE 912 4&8911 PORT HEDLAND - BEDOUT ISLAND SEE 908 1528912 BARROW ISLAND - DAMPIER -50-1+2 20 0 21 0 115 10 117 Cl WESTERN AUSTRALIA 1'250000 140913 ROPER RIVER - CAPE BEATRICE 053-11+12 14 0 15 0 135 o 137 0 NORTHERN TERRITORY 1/250000 1644914 LONDONDERRY - DRYSDALE 052-5+9 13 40 15 0 126 o 127 30 WESTERN AUSTRALIA 1/250000 1048915 DRYSDALE - LONDONDERRY SEE 914 57.8916 JUNCTION BAY - MILINGIMBI RH 11 40 13 0 133 30 135 0 NORTHERN TER~ITORY 1/250000 1I~)917 BATHURST IS - MELVILLE IS C5Z-15+16 11 0 12 0 130 o 131 30 NORTHERN TERRITORY 1/250000 152918 PELLEW - ROBINSON RIVER RE:F 15 20 17 0 136 30 138 0 NORTHER~ TERRITORY 1/250000 147291'1 ADMIRALTY ISLANDS EAST (A55-11: 1 45 3 0 147 o 14& 30 PAPUA NEW GUINEA 1/250000 1&920 ADMIRALTY ISLANDS WEST (AS5-10) 1 45 3 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 ,~
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951 E51-1 16 0 17 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 6149r,? E51-5 17 0 18 0 120 o 121 30 WESTERN AUSTRALIA 1/250000 (15J_

953 E51-9 18 0 19 0 120 o 1;'1 30 WESTERN AUSTRALIA 1/250000 616954 E50-13 19 0 20 0 114 0 115 30 WESTERN AUSTRALIA 1/250000 611955 E50-14 19 0 20 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 612956 E50-15 19 0 20 0 117 0 118 30 WESTERN AUSTRALIA 1/250000 613957 F49-4 20 0 21 0 112 30 114 0 WESTERN AUSTRALIA 1/250000 660958 F49-8 21 0 22 0 112 30 114 0 WESTERN AUSTRALIA 1/250000 661959 A54-7 1 () 2 0 141 o 142 30 PAPUA NEW GUINEA 1/250000 90960 A54-12 2 0 3 0 142 30 144 0 P};PUA NEW GUINEA 1/250000 91961 A55-9 2 0 3 0 144 o 145 30 PAPUA NEW GUINEA 1/250000 95::;,,2 C55-1 8 0 9 0 144 o 145 30 PAPUA N~W GUINEA 1/250000 467963 C55-9 10 0 11 0 144 o 145 30 PAPUA New GUINEA 1/250000 468964 C55-10 10 0 11 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 469965 A55-14 3 0 4 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 99966 A56-9 2 0 3 0 150 o 151 30 PAPUA NEW GUINEA 1/250000 103967 A55-(, 1 0 2. 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 92968 A55-10 2 0 3 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 96969 A55-7 1 0 2 0 147 o 148 30 PAPUA NEW GUINEA 1/250000 93970 A55-11 2 0 3 0 147 o 148 30 PAPUA NEW GUINEA 1/250000 97971 A55-15 3 0 4 0 147 o 148 30 PAPUA NEW uUINEA 1/250000 100972 855-3 4 0 5 0 147 o 148 30 PAPUA NEW GUINEA 1/250000 285973 855-16 7 0 8 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 286974 A5~-16 3 G 4 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 101975 A5S-8 1 0 2 0 148 30 1SO 0 PAPUA NEW GUINEA 1/250000 94976 A55-12 2 0 3 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 98977 A56-5 1 0 2 0 150 o 151 30 PAPUA NEW GUIHEA 1/250000 102978 A56-13 3 0 4 0 150 o 151 30 PAPUA ~EW GUINEA 1/250000 104979 856-1 4 0 5 0 150 o 151 30 PAPUA NEW GUINEA 1/250000 287980 856-13 7 0 8 0 150 o 151 30 PAPUA NEW GUINEA 1/250000 294981 A56-14 3 0 4 0 151 30 153 0 PAPUA NEW GUINEA 1/250000 105982 A56-15 3 0 4 0 151 3C 153 0 PAPUA NEW GUINEA 1/250000 106983 856-2 4 0 5 0 151 30 153 0 PAPUA NEW GUINEA 1/250000 288984 856-3 4 0 5 0 153 o 154 30 PAPUA NEW GUINEA 1/250000 289985 856-4 4 0 5 0 154 30 156 0 PAPUA NEW GUINEA 1/250000 290986 856-7 5 0 6 0 153 o 154 30 PAPUA NEW GUINEA 1/250000 291987 856-10 6 0 7 0 151 30 153 0 PAPUA NEW GUINEA 1/250000 292988 856-11 6 0 7 0 153 o 154 30 PAPUA NEW GUINEA 1/250000 293989 856-14 "I 0 8 0 151 30 153 0 PAPUA NEW GUINEA 1/250000 295Cl')\) 856-15 7 0 8 0 153 o 154 30 PAPUA NEW GUINEA 1/250000 296991 856-16 7 0 8 0 154 30 156 0 SOLOMON ISLAN[)S 1/250000 297992 C56-2 8 0 9 0 1~1 30 153 0 PAPUA NEW GUINEA 1/250000 470993 C56-3 8 0 9 0 153 o 154 30 PAPUA NEW GUl~EA 1/250000 471994 C56-6 9 0 10 0 151 30 153 G PAPUA NEW GUINEA 1/250000 472995 C56-7 9 0 10 0 153 o 154 ~o PAPUA NEW GUINEA 1/250000 473996 C56-11 10 0 11 0 153 o 154 30 FAPUA NEW GUINEA 1/250000 474997 C56-15 11 0 12 0 153 o 154 30 PAPUA NEW GUINEA 1/250000 475998
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INDEX NUMBER

CROSS REFERENCE ~ABLE

4 G49-16/G50-13
36 J55-4/J56-1

465 A56-5/A55-12
304 F50-5/F49-8
671 H5Z-13/152-1
757 H53-1~/153-1
786 H52-14/152-2
787 G56-2+3+6+7

o E51-13/F51-1
797 F49-12/F50-9

o F56-14/G56-2
918 053-,6/E53-4

o F49-16/F50-13
o C53-15/053-3

916 :53-14/053-2
908 E)O-16/F50-4
803 J54/K54/J55-13/K55-1
804 J55-15+16/K55-3+4
808 153-16/J53-1/i54/J54
810 053-7+8+11+12
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LIST OF RECOGNIZED MAP NAMES PAGE NO. 1

41,4 ABAU Z9 BARLEE 5Z BREADEN1 ABMINGA 30 BARNATO 53 BREMER BAYZ ADAVALE 31 BARROLKfI 615 BRIGHTON DOWNS3 ADELAIDE 500 BARROW CK 54 BRISBANE551 AD::LAIDE' 605 BARROW CREE:i< 557 BRISBANE·858 ADMIRALTY IS 498 BARROW IS 616 BROKEN HILL758 ADMIRALTY IS EAST 606 BARROW ISLAND 83Z BROKEN HILL.857 ADMIRALTY ISLANDS 912 BARROW ISLAND - DAMPIER 55 BROOME')19 ADMIRALTY ISLANDS EAST 32 BARTON 55e BROOMt:·920 ADMIRALTY ISLANDS WEST 33 BATHURST 56 BROWNE761 ADMIRALTY IS WEST 607 BATHURST [S 502 BROWSE IS445 AITAPE 60S BATHURST ISLAND 617 BROWSE ISLAND4 AJANA 917 BATHURST IS - MELVILLE: IS 618 BRUNETTE DOWNS5 ALBANY 609 BAUHINIA DOWNS 833 BRUNSWICK BAY552 ALBANY. 34 BEDOURIE 57 BUCHANAN6 ALBERGA 501 BEDOUT IS 451 BUKA I~7 ALCOOTA b10 BEDOUT ISLAND 765 BUKA ISLAND503 ALICE SPR 908 BEDOUT ISLAND - PORT HEDLAND 58 BULLER553 ALl CE SPR' 35 BEETALOO 59 BULLOO601 ALl CE SPR INGS 36 BEGA 452 BUNA831 ALl CE SPR INGS. 37 BELELE 60 BUNDABERG602 ALLIGATOR RIVER 38 BENCUBBIN 61 BURKETOWN8 ALROY 39 BENOIGO 62 BURNABBIE446 AMBUNTI 40 BENTLEY 63 BURNIE9 ANA BRANCH 41 BETOOTA. 64 BURRA10 ANDAMOOKA 611 BILLAKALI NA 66 BUSSELTON11 ANGlEDOOL 42 BI LLI LUNA 65 BYRn12 ANKETELL 43 BIRDSVILLE 67 CAIRNS4/.7 ARAWE 44 BIRKSGATE 68 CALLABONNA
5J~ ARMIDALE 45 RIRRINDUDU 453 CALVADOS13 ARNHEM BAY 46 BLACKALL 619 CALVERT HILLS603 ARNHEM BAY - GDVE 6P BLOODS RANGE 620 CAMBRIDGE GULF448 ARDA 762 BLUCHER RANGE 621 CAMDEN SOUND14 ASHTON 613 BLUE MUD BAY 906 CAHDEN SOUND - PRINCE REGENT15 ATHERTON 909 BLUE MUD BAY - PORT LANGDON 69 CAHOOWEAL16 AUGATHELLA 555 BODALLA 70 CANBERRA17 AUGUSTA 449 BOGIA 559 CANBERRA'18 AURUKUN 450 BOIGU 71 CANTERBURY19 AUVERGNE 614 BONNEY WELL 72 CAPE ARID20 AVON DOWNS 47 BOOLlGAL 6<.2 CAPE BEATRICE759 AWORRA RIVER 48 BOIJRABBIN 795 CAPE LEEUWIN21 AYERS ROCK 921 BOUGAINVILLE ISLAND NORTH 623 CAPE HELVILLE22 AYR 922 BGUGAINVILLE ISLAND SOUTH 760 CAPE NELSON23 BAIRNSDAI.E 764 BOUGAINVILLE NORTH 763 CAPE RAOULT604 BALFOUR 'OWNS 767 8GlIGAINVILLE SOUTH 770 CAPE SAINT GEORGE2.. BALLAOONIA 49 BOULlA 73 CAPE SCOTT2' BALLARAT 50 BOURKE 771 CAPE ST GEORGE26 BALRANALD 556 BOURKE· 624 CAPE VAN DIEME:N27 BARALABA 51 BOWEN 834 CAPE WESSEL28 BARKER 789 BOWEN - PROSERPINE 625 CAPE WEYMOUTH
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LIST OF RECOGNIZED MAP NAMES PAGE NO. 2

74 CAPE YIJRk iOO CULVER 567 ESPERANCE*76 CARGELLlGO 101 CUNDEELEE 904 cSPERANCE - MONDRAIN ISLAND560 CARNARVON 102 CUNNAMULLA 135 EUABALONG626 CHARLEVILLE 104 CURDIMURkA 136 EUCLA835 CHARLEVILLE* 105 CURNAi-lONA 786 EUCLA - NOONAERA627 CHARLOTTE WATERS 103 DALBY 137 EULO77 CHARNLEY 106 DALHOUSIE 138 EVERARD628 CHARTERS TOWERS 635 DALY WATERS 568 EYRE78 CHI LDARA 107 DAMFIER 769 FERGUSSON IS79 CHINCHILLA 910 DAMPIER - BARROW ISLAND 777 FERGUSSON ISLAND580 CHOISEUL 636 DAMPIER - YARRALOOLA 642 FERGUSSON RIVER80 CHm·IlLLA 456 DARU 139 FINKE629 CLARKE RIVER 108 DARWIN 644 FLlNDERS IS81 CLERMONT 565 D"RWIN* 643 FLI NDERS ISLAND561 CLERMONT* 499 DEAL IS 804 (FLINOERS ISLAND)562 CLOATES 637 DEAL ISLAND 458 FLY RIVER82 CLONCURRY 457 DEBOYNE 582 FLY RIVER*563 CLONrURR':'* 109 DELAMERE 140 FOG BAY75 CDBAR 110 DENILlOUIN 792 FOG BAY - DARWIN83 COBB 111 DERBY 141 FORBES520 COBHAH 112 DEVONPORT 142 r-ORREST630 COBHAM LAKE 638 DIRRANBANDI 144 FOWLER631 C~aURG PENINSULAR 639 DIXON RANGE 757 FOWLER - NUYTS581 CO COS IS 113 DOBBYN 518 FRASER IS859 CO COS ISLANDS 115 DONGARA 787 FRASER ISLAND926 COCOS (KEELI NG) ISLANDS 640 DONORS HILL 143 FREW RIVER84 COEN 116 DORRIGO 145 FROME632 COHS HARBOUR 905 DORRIGO - ~OFFS HARBOUR 146 GAIRONER85 (OLAC 117 DRYSOALE 147 GALBRAiTH86 LOLL lE 915 DRYSDALE - LONDONDERRY 148 GALILEE88 COLLIER 118 DUARINGA 459 GASMATAR9 CONNEMAkA 114 DUB SO 149 GASON633 COOBER PEOY 119 DUCHESS 776 GA2ELLE PENINSULA87 COOK 566 DU COUEDIC 150 GEORGETOWN90 COOKTOWN 1Z0 DUKETON 151 GERALDTON564 CODkTOWN* 121 DUMBLEYUNG 152 GILBERTDN91 COOMPANA 122 DUMMER 153 GILES92 COOPER 641 DURHAM DOWNS 154 GILGANDRA836 COOPER CREEk 123 EBAGOOLA 155 GLENBURGH634 COOTAMUNDRA 1Z4 EDDYSTONE 156 GLENGARRY93 COPLEY 125 EOEL 645 GLENORMISTON94 CORDILLO 127 EDJUDINA 646 GOONDIWINDI95 CORNISH 126 EDMUND 647 GORDON DmmS96 CORRIGIN 128 EINASLEIGH 157 GOULBURN454 CP NELSON 129 ELKEDRA 158 GOVE455 CP RAOULT 130 ELLlSTON 159 GRAFTON766 ~P ST GEORGE 131 EMERALD 788 GRAFTON - MAC LEAN97 CROSSLAND 13Z ENNGONIA 648 GREEN SWAMP ~ELL98 CROYDON 133 EROMANGA 810 GROOTE EYLANDT99 CUE 134 ESPERANCf 519 GRODTE IS

102

LIST OF RECOGNIZED MAP NAMES PAGE NO. 2

74 CAPE YIJRk iOO CULVER 567 ESPERANCE*76 CARGELLlGO 101 CUNDEELEE 904 cSPERANCE - MONDRAIN ISLAND560 CARNARVON 102 CUNNAMULLA 135 EUABALONG626 CHARLEVILLE 104 CURDIMURkA 136 EUCLA835 CHARLEVILLE* 105 CURNAi-lONA 786 EUCLA - NOONAERA627 CHARLOTTE WATERS 103 DALBY 137 EULO77 CHARNLEY 106 DALHOUSIE 138 EVERARD628 CHARTERS TOWERS 635 DALY WATERS 568 EYRE78 CHI LDARA 107 DAMFIER 769 FERGUSSON IS79 CHINCHILLA 910 DAMPIER - BARROW ISLAND 777 FERGUSSON ISLAND580 CHOISEUL 636 DAMPIER - YARRALOOLA 642 FERGUSSON RIVER80 CHm·IlLLA 456 DARU 139 FINKE629 CLARKE RIVER 108 DARWIN 644 FLlNDERS IS81 CLERMONT 565 D"RWIN* 643 FLI NDERS ISLAND561 CLERMONT* 499 DEAL IS 804 (FLINOERS ISLAND)562 CLOATES 637 DEAL ISLAND 458 FLY RIVER82 CLONCURRY 457 DEBOYNE 582 FLY RIVER*563 CLONrURR':'* 109 DELAMERE 140 FOG BAY75 CDBAR 110 DENILlOUIN 792 FOG BAY - DARWIN83 COBB 111 DERBY 141 FORBES520 COBHAH 112 DEVONPORT 142 r-ORREST630 COBHAM LAKE 638 DIRRANBANDI 144 FOWLER631 C~aURG PENINSULAR 639 DIXON RANGE 757 FOWLER - NUYTS581 CO COS IS 113 DOBBYN 518 FRASER IS859 CO COS ISLANDS 115 DONGARA 787 FRASER ISLAND926 COCOS (KEELI NG) ISLANDS 640 DONORS HILL 143 FREW RIVER84 COEN 116 DORRIGO 145 FROME632 COHS HARBOUR 905 DORRIGO - ~OFFS HARBOUR 146 GAIRONER85 (OLAC 117 DRYSOALE 147 GALBRAiTH86 LOLL lE 915 DRYSDALE - LONDONDERRY 148 GALILEE88 COLLIER 118 DUARINGA 459 GASMATAR9 CONNEMAkA 114 DUB SO 149 GASON633 COOBER PEOY 119 DUCHESS 776 GA2ELLE PENINSULA87 COOK 566 DU COUEDIC 150 GEORGETOWN90 COOKTOWN 1Z0 DUKETON 151 GERALDTON564 CODkTOWN* 121 DUMBLEYUNG 152 GILBERTDN91 COOMPANA 122 DUMMER 153 GILES92 COOPER 641 DURHAM DOWNS 154 GILGANDRA836 COOPER CREEk 123 EBAGOOLA 155 GLENBURGH634 COOTAMUNDRA 1Z4 EDDYSTONE 156 GLENGARRY93 COPLEY 125 EOEL 645 GLENORMISTON94 CORDILLO 127 EDJUDINA 646 GOONDIWINDI95 CORNISH 126 EDMUND 647 GORDON DmmS96 CORRIGIN 128 EINASLEIGH 157 GOULBURN454 CP NELSON 129 ELKEDRA 158 GOVE455 CP RAOULT 130 ELLlSTON 159 GRAFTON766 ~P ST GEORGE 131 EMERALD 788 GRAFTON - MAC LEAN97 CROSSLAND 13Z ENNGONIA 648 GREEN SWAMP ~ELL98 CROYDON 133 EROMANGA 810 GROOTE EYLANDT99 CUE 134 ESPERANCf 519 GRODTE IS

102



LIST OF ReCOGNIZED MAP NAMES lJAGE NO. 3
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