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1.0 INTRODUCTION 

The Atlas 
initiated 
Fisheries 
department 

of Western Australian Flora was a pilot project 
by the Western Australian Department of 
and Wildlife and funded jointly by this 

and the Australian Biological Resources Study. 

Its aim has been to involve interested amateur and 
professional botanists in the collection of information on 
the geographical distribution and habitat of selected 
groups of native plants, especially those in nature 
reserves and national parks. 

The information collected is of considerable value to the 
department as well as to various members of the community 
such as horticulturists, botanists, land developers and 
mining companies whose activity may possibly cause the 
destruction of rare or endangered species. 

The information can also be used to assess the conservation 
status of native plants and to stimulate appropriate 
action where species appear to be endangered. 

At various stages the data collected are returned back to 
the original contributors in the form of maps. In this 
way contributors can see the result of their efforts as 
well as being able to see how well a species is represented 
and where gaps lie in the geographical data. Efforts can 
then be made to fill in the missing data and gain a more 
accurate representation of that species. 

Because of the large amount of information the Atlas would 
generate it was decided to use a computer data base as a 
data management tool. This would facilitate information 
storage and rapid retrieval of data for producing 
tabulations and maps for particular species. 

This report seeks to document the most significant part of 
the computer system used by the flora atlas, that being 
the FLORAPLOT program. Whilst a large amount of 
processing is done on systems other than that containing 
the FLORAPLOT program, this processing can be done on any 
suitable mainframe computer. This document seeks only to 
elaborate on the FLORAPLOT program and its interfaces to 
the outside world. 
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2.0 SYSTEMS OVERVIEW 

Figure 2 .1 shows the major components of the Flora Atlas 
data management system. 

Flora occurrence and habitat data are initially collected 
by amateurs or professional botanists and are recorded on 
a pre-printed sheet suitable for inclusion onto a computer 
file. Figure 2.2 shows a copy of the sheet. 

Collectors record the name of each plant species sighted 
in a particular location and other pertinent information. 

The sheet also requires information about the location of 
the plant's occurrence such as latitude and longitude 
reference, nearest locality and measure of accuracy. 
Habitat information such as soil type, slope aspect and 
dominant vegetation is required. 

Essentially the data are point distribution data. 

In unprocessed form it is difficult to organise and 
manipulate data. Therefore, use has been made of a set of 
data management utilities developed by Wilf Lehre called 
the General Data Management System or GDMS. (This system I 
was originaly developed to aid in the prawn and rock 
lobster data bases at the Western Australian Marine 
Research Laboratory and was later generalised to be used 
for any data base.) 

The GDMS takes the raw data and reformats them into a 
special file used by GDMS utilities. Tabulation and 
listings of data are now possible. 

Eventually a subset of these data are transferred to the 
TEKTRONIX 4054 minicomputer for generation of maps. The 
reason for entering the data on the CYBER initially is 
that the CYBER is far more capable of handling large 
volumes of data. As much pre-processing of data is done 
on the CYBER as possible so as to free the TEKTRONIX to do 
its primary function plotting pre-processed graphic 
data. 

Data that will be used by the TEKTRONIX plotting system 
are processed onto the CYBER, if possible, to gain optimum 
processing times. This means that, in some cases, 
information is directly entered onto the CYBER for 
processing and then transferred to the TEKTRONIX. Other 
times, data are captured by the TEKTRONIX, transferred to 
the CYBER for processing and then re-transferred back to 
the TEKTRONIX. 

When a transfer of flora data occurs, 
are required for plotting are moved. 
time and space. The data subset is 
the TEKTRONIX 4054 minicomputer. 

only those data that 
This saves transfer 
then transferred to 

Once a transfer has been completed the data are again 
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processed and reformatted into a form suitable to be used 
by the FLORAPLO·r plotting program. This program uses not 
just flora data but also other information to make the 
resultant maps more meaningful. 

A map can be generated on the 4054 screen from which a 
reasonable quality hard copy can be made. Or, alternatively, 
a pen plotter can be used to produce a high quality map. 

Updating of the flora atlas occurs whenever a sufficient 
number of new records have been collected - usually two 
or three hundred sheets. The system is then updated and a 
book containing all flora data currently present on the 
atlas is published and circulated back to the original 
contributors as well as other members of the community. 
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3.0 THE FLORAPLOT PROGRAM 

3.1 SOFTWARE DEVELOPMENT 

The FLORAPLOT program was initially written in response to 
the initiation of the Atlas of Western Australian Flora 
pilot project in 1981. The first version of the program 
was written by Wilf Lehre. At that stage the 500 line 
program was comparatively small, having the basic ability 
to plot data at a species level, plot a lat. /long. gr id 
and had some discriminatory ability. 

This software was then developed over a period of two 
years to produce a new enhanced program. 

3.2 OVERVIEW 

FLORAPLOT is a computer program that takes various types 
of data and represents them pictorially on a screen in the 
form of a map. When we read maps we expect a certain 
minimum amount of information to be on the map to give it 
some meaning e.g. border, scale bar, lat./long. grid. 
once this information is there, other types of information 
can be II over laid II on the existing base map to give it 
greater impact or meaning to the user. 

Initially FLORAPLOT produces a map with a certain minimum 
amount of information. This is comprised of: 

(a) The coastline of Western Australia 

(b) At least one taxon distribution, 
whether it be at the generic, 
subspecific level. 

specific or 

The user can then optionally add other information such 
as: 

(a) a latitude/longitude graticule 

(b) town names 

(c) text 

(d) national park boundaries; and 

(e) nature reserve boundaries 

The user can also zoom in and examine a smaller section of 
the map by specifying an area of interest on the screen 
and expanding that area to obtain greater detail. 

A valuable feature of FLORAPLOT is its ability to 
discriminate between taxa when plotting their distribution. 
The user may plot up to ten different taxa, each taxon 
having its own plotting symbol. Generic, species and 
subspecies/variety plots are possible. You can also 
distinguish between occurrences on or not on nature 
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reserves. Discrimination can be made as to whether the 
surrounding vegetation is restricted to the road verge or 
not, the flowering occurrence status and also the date of 
observation. The last two can effectively be used 
together to produce informative maps showing geographical 
differences in flowering time. 

Essentially the flora atlas is all about point distribution 
data. FLORAPLOT puts these data into a meaningful context 
by overlaying other point and polygon data and producing 
publication quality maps. 

3.3 HARDWARE REQUIREMENTS 

To run FLORAPLOT Vl.0 the following equipment is used. 

Required: TEKTRONIX 4054 Graphics System 
TEKTRONIX 4907 File Manager/Disk Drive 

Optional: TEKTRONIX 4631 Hard Copy Unit 
TEKTRONIX 4663 Digital Plotter 

3.4 DATA INTERFACES 

As this documentation deals primarily with the FLORAPLOT 
program it is essential to note the requirements of 
FLORAPLOT as far as data format is concerned. The 
appendices contain the format that FLORAPLOT expects for 
all data types it processes. It is up to the user to 
provide the data in that required format. In some cases 
data is organised into complex formats to enable quick 
retrieval and processing. In these cases the data has 
usually arrived in a much simpler format and is converted 
via another program. Both the transfer programs and the 
external and internal data formats are documented in 
Section 5 and the appendices. 

3.5 PROGRAM EFFICIENCY 

A program's efficiency depends on a number of factors. 
These include: 

Data input/output access rates 

Data storage type - sequential or random access 

Data volume 

Software efficiency 

Machine memory limits 

Because FLORAPLOT uses a large amount of data and is a 
large program in itself, the above factors had to be 
considered in its development so that optimum performance 
could be achieved. That development was affected in the 
following ways: 
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3. 5 .1 Coastline Data 

As with the flora data, a large amount of data is 
involved. The coastline was divided up into segments and 
indexed. This means that when only a small portion of the 
map is shown on the screen the whole data file need not be 
read. Rather, the index is used to find the relevant 
parts of the coastline to be plotted. This technique 
saves a considerable amount of time when covering only a 
small area of the state. 

When the first version of FLORAPLOT was written, the 
entire coastline was read into memory. When the program 
was first run it took 3 0 seconds to read these data in. 
Thereafter to plot the entire coastline took a matter of a 
few seconds. However, the map data took up over 70% of 
available memory space. As the program was developed it 
was necessary to change this. Now only small sections of 
the coast are read in at a time. This takes only a small 
amount of memory but the big trade off is that it now 
takes considerably longer to plot the coastline. 

In most cases a tradeoff is required between efficient 
data storage and efficient run time. In this case the 
amount of data involved combined with machine memory 
limitations has led to a less-than-maximum run time but 
very efficient data retrieval techniques. 

3.5.2 The FLORAPLOT Program 

There are two ways that a program can be structured: 

(a) Have the entire program reside in memory. This 
takes up a lot of valuable space but means that 
run time will be quicker. 

( b) Have only a core module residing in memory and 
read in appropriate code as required during run 
time. This means a much larger program can be 
used but with the trade-off of slower run time. 

Because of FLORAPLOT's size the latter option was adopted. 
Thus FLORAPLOT consists of a main module and a number of 
subroutines that are loaded as required. 

3.5.3 Indexing Flora Data 

The flora data file contains a large amount of data so it 
was important to have the data organised in a rapidly 
accessible and compact format. To achieve this the data 
are indexed by taxonomic name. That is, the data are 
sorted by genus, then species, then subspecies. Thus, 
species with small numbers of occurrences that may reside 
at the end of the file are quickly and easily assessed, 
like reading the index in a book to find the page number 
of some information. Thus the flora data file actually 
consists of four files: 
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(a) Main data file, sorted by taxon code 

( b) Genus index 

( C) Species index 

( d) Subspecies index 

3.6 IMPROVEMENTS/PROBLEMS 

3.6.l Raster Screens - Storage Screens 

As is the case where any technology improves its quality 
at astounding rates, equipment that is obtained at one 
point in time quickly becomes out-dated with every new 
advance that comes along. One of those advances has been 
the trend towards graphics computers using raster screens 
rather than storage screens. Some reasons for this are: 

(a) Raster screens are available in colour 

(b) Colour filling of polygons is possible 

(c) Individual graphic items can be moved 
dynamically without having to repaint the screen 

(d) Publication quality 
available. 

colour hard copies are 

The above features are either unavailable or only 
rudimentarily available on a storage screen which is just 
the type of screen used by the TEKTRONIX 4054 and the 
FLORAPLOT program (them' s the breaks). This limits the 
options for good quality paper copies of screen images to 
either the thermal hard copy (reasonable) or a pen plotter 
(good). This will be a problem that will have to be lived 
with whilst the 4054 is used as a graphics system. 

3.6.2 Equipment Upgrade 

There are 
dramatically 
include: 

various 
improve 

TEKTRONIX upgrades available 
the performance of the 4054. 

that 
These 

(a) More memory - quicker access and display 

( b) Quick I/0 rates - quicker access and and display 

( C) Enhanced basic language more efficient 
code 

( d) Refresh graphics - enables a partial solution to 
feature ( C) above. 

If the above upgrades were implemented they would improve 
the FLORAPLOT system by dramatically reducing the 
turnaround time to produce a map as well as enable 
FLORAPLOT to have more functions and capabilities in 
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displaying flora information. These two improvements are 
essential in enabling the FLORAPLOT program to be better 
used as a tool for assessing the conservation status of 
plants as well as performing other research oriented tasks 
that are characterised by ad hoc enquiries. 

3.6.3 Future Requirements 

It is desirable to eventually have more polygon and line 
information such as shire boundaries, rainfall isohyets, 
and major roads overlaying the basic map. It is also 
desirable to incorporate more discriminatory capability 
such as soil type distinction and rarity status. 

10 
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4.0 FLORAPLOT USER MANUAL 

In this and subsequent sections the following nomenclature 
is used: 

<CR> means pressing the RETURN button. Unless otherwise 
specified it is assumed that the RETURN button is pressed 
at the end of every line typed in by the user. This 
enters the typed information into the computer. 

1:5 means a blank or space. e. g 1:515 means press the space 
bar twice. In most cases blanks are only required in a 
command to help improve its readability. Thus they can be 
omitted except where information is to be entered within 
quotes. e.g. "FREDl:5BLOGGS" is not the same as "FRED 
BLOGGS". 

In this manual <TEK> is a prefix that is printed whenever 
the TEKTRONIX issues a prompt or a response. This is done 
to distinguish TEKTRONIX responses from user input. 

4.1 PROGRAM OVERVIEW 

When generating a map, the user usually has in mind a 
general idea of the information wanted on it. However the 
result may not be exactly what was required. The user 
then "tailors" or fine-tunes the map to make it more 
aesthetically acceptable. This "feedback" approach may 
have to happen two or three times before a suitable 
picture is achieved. 

Floraplot is 
Figure 4.1 
operation. 

structured 
shows the 

along 
major 

the 
blocks 

feedback approach. 
in the program 

The first major block is the MENU. When the program is 
first started up a default menu is generated. This is 
shown in Figure 4. 2. Here the user can determine the 
basic characteristics of the map such as 

a) Taxa to be plotted 
b) Selection criteria 
c) Additional overlays 
d) Type of plot 

If the default menu is used then the following type of map 
will be generated: 

a) The species plotted will be the first 
(alphabetically) in the list of available 
species, in this case Anigozanthos bicolor. All 
records of A. bicolor will be plotted irrespective 
of flowering status, location or habitat. 

b) The southern half of the Western Australian 
coast will be plotted 

No other information will appear on the map apart from the 
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species name and a scale bar. 

This map is shown in Figure 4.3 This comprises the second 
major block: the generation of a map according to the menu 
specifications. 

Once the map is completed the program enters the last 
major block - the "tailor". Here the user may choose to 
modify the map as necessary or may choose to make a hard 
copy of the map as is. Figure 4. 5 shows the same map as 
Figure 4.3 with the addition of the tailor option printed 
in the lower left hand corner of the screen. 
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4.2 GETTING STARTED 

Step 1 

Firstly turn on all equipment. Disk drives should be 
turned on first. If more than one disk drive is connected 
they should be turned on with highest drive numbers going 
on first. Turning off is the reversal of the above 
procedure. 

Allow the screen about 30 seconds to warm up until it has 
"frosted" completely. Then press the yellow HOME/PAGE 
button, located at the upper left corner of the keyboard. 
This will cause the screen to be cleared or paged. 

Step 2 

Set the system clock. 

The TEKTRONIX contains an internal 24 hour clock that must 
be initialized every time the system is powered up. On 
the front panel of disk drive number ff are four lights. 
If the clock is not set the light marked "CLOCK" will be 
on. This is doneby typing in the following command and 
pressing the "RETURN" button: 

CALL "SETTIM", "15-DEC-84 13:ffS" 

This sets the clock to the 15th of December, 1984 at 
1 p.m. The date and time entered should be your current 
date and time. 

Note: Quotes, commas, dashes and colons must be 
entered in exactly as above. There must be exactly 
one space between the date and the time. 

If the command was entered correctly the CLOCK light on 
disk drive number ff should have turned off. 

Step 3 

Insert the FLORAPLOT disk into drive ~ (See the File 
Manager Manual, Section 2, pgs 4,5 if unsure about how to 
do this. 

Step 4 

Once the system clock has been set the disk must be 
"logically" mounted so that the 4054 knows what exists in 
the disk drive. This is done by typing in exactly as 
follows: 

CALL "MOUNT",f,A$ 

Step 5 

The program must now be loaded from the disk into memory. 

16 , . 
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Type: 

OLD "FLORAPLOT" 

This takes about 15 seconds. 

Step 6 

To run the program type: 

RUN 

Step 7 

FLORAPLOT is a generalised program that can read from any 
flora data file on a specified disk. Once RUN has been 
typed the screen is erased (paged) and the following 
prompts issued: 

<TEK> Are the flora data contained on the same 
disk as the FLORAPLOT program (Yes or No): 

If the data are on the same disk as the FLORAPLOT program 
enter Yes, if not then enter No. 

Step 8 

If Yes was entered skip to step 9. 

If No was entered then the following prompt is issued. 

<TEK> Enter the number of the disk drive containing 
the flora data: 

Step 9 

On entering the drive number you are asked to insert the 
data disk into the appropriate drive and press <CR> on 
completion. Once this procedure has been completed 
FLORAPLOT then prompts for the name of the data file as 
follows: 

<TEK> Enter name of data file: 

You should respond with the appropriate file name. This 
is the name assigned to the file when the file was 
initially created. Once this has been done the screen is 
paged and the default menu is printed. You can now start 
to generate maps. 

If the name has been forgotten the following procedure can 
be used to find it: 

Re~ove any disk that may be in drive~ and insert the disk 
containing the flora data into that drive. 

Type: 
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CALL II MOUNT II , .0 , A$ 

DIR 

The TEKTRONIX will print a directory of files currently 
stored on the disk. The flora data file consists of one 
data file and three indices. So, somewhere in the 
resultant directory, should be four files whose names are 
structured as follows: 

FRED.DATA 
FRED.GEN 
FRED.SPEC 
FRED.SBSP 

(data file) 
(genus index) 
(species index) 
(subspecies index) 

In the above example there are four files whose names 
begin with FRED and are followed with a period and then 
one of the above name extensions. Thus the name of the 
data file is FRED and the user would type those four 
characters in response to the prompt for the data file 
name. 

Repeat from step 3. 

4.2.1. Error Recovery 

Whilst FLORAPLOT is largely "foolproof" there is the 
remote situation where an error may occur. If this 
happens the only safe way to restart the program is from 
the beginning. That is, type OLD "FLORAPLOT" fallowed by 
RUN. 

I ' " 
1-. ! 

I I 

If the user wishes to interrupt the program at any stage 
they should press the yellow BREAK button twice in 
succession. The BREAK button is located at the lower 
right hand corner of the keyboard. However, if FLORAPLOT 
is to be rerun then it should be retrieved from disk again 
(i.e. enter OLD "FLORAPLOT" again) before entering RUN. 1 I 
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4.3 THE MENU 

Referring to Figure 4.2 there are eleven options and 
functions. An option changes or modifies the content 
map. A function performs a specific task other 
specifying the content of a map. This difference 
become obvious with more use of the menu. 

five 
of a 
than 
will 

To choose a particular option or function type in the 
corresponding number. If an option has been selected the 
cursor will position itself along side that option and 
prompt for some more information. If a function has been 
selected then that function will be performed. 

Options can be altered as much as required. The following 
sequence of events occurs when an option is selected: 

1) The cursor position itself alongside the 
appropriate option. 

2) A prompt is printed. 
3) The program waits for one or more lines of 

information from the user. 
4) When specification is complete the program will 

page the screen and reprint the menu. The menu 
will reflect the desired change (assuming the 
information was entered correctly in the first 
place). 

Whenever invalid or non-existent data are entered by the 
user the screen is paged and the menu is reprinted with no 
changes. 

There are two types of option: 

a) Those with single entries. 
b) Those with multiple entries. 

Single entry options differ from multiple entry options in 
the way they are written on the menu. A single entry only 
ever takes up one line to display various parameters and 
symbols whereas multiple entries may take up one or more 
lines in the form of a list. Options one to five are 
multiple entry type and options six to eleven are single 
entry type. 

Occurrence Selection 

Options one to six are used to set conditions to determine 
whether a flora occurrence is plotted or not. An 
occurrence must fulfil all conditions specified before it 
will be plotted. 

For example, option 1 is "Taxon Name". This option 
selects only those occurrences of a designated taxon. Up 
to . ten different taxa can be specified here. Each one is 
assigned its own unique symbol. 

Another example is option 2; "Reserve Class". This option 
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selects only those occurrences of the designated taxon 
which lie on an A, B or C Class reserve. A unique symbol 
is assigned for each particular condition. Any one or a 
combination of conditions is allowed. The user may choose 
to plot only those ocurrences specified in option 1 that 
are on an A Class reserve, or those on an A and C class 
reserve. Because there exists the possibility of a number 
of simultaneous multiple entry options, each with their 
own symbol assignments, the fallowing two points need to 
be made: 

1) Priority in Symbol Assignment 

When FLORAPLOT plots flora occurrences it scans the 
menu from option 1 to option 6, in that order, to 
find whether a particular occurrence fulfils all 
conditions for plotting. If there exists the 
situation where an occurrence fulfils more than one 
condition and those conditions also have stipulated 
their own plotting symbols, then FLORAPLOT uses the 
last symbol read from the menu for those options 
whose conditions were met. Thus, if occurrences of 
Caladenia Filamentosa were to be plotted, but only 
those on A class reserves, then the symbol used will 
be that assigned by the "Reserve Class" option 
because it occurs further down in the menu. This 
leads us to the second point. 

2) Simultaneously Mu1_ tip lP. En i . ,.... i ,..., ; 

"Ir: there exists the situation where more than one 
multiple entry option all have more than one item in 
their lists then the results may be uninterpretable. 

If, for example, three species were specified as well 
as A, B, and C class distinction, each with their own 
symbol, then the user will not be able to distinguish 
~he three species anymore. Only if they lie with the 
specified reserve class. 

This ambiguity may be extende:c1 to the other multiple 
entry option as well. Given the above information, 
the user may be able to predict how to interpret the 
resultant symbolization up to a point but as more 
conditions are applied "who knows?" It should be 
remembered that this problem of ambiguous symbolization 
exists already for cartographers and is only ever 
resolved by limiting the amount of information to be 
displayed on any one map. 

4.3.1 Options 

This section will 
eleven. The most 
Name". A careful 
the other options 

document how to use options one to 
important option is option one; "Taxon 
study of how this option works will make 
easier to understand and implement. 
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4.3.l.l Taxon Name 

This option specifies which taxa are to be plotted. The 
taxa may be specified at three different levels. 

1) genus 
2) species 
3) subspecies/variety 

Thus the user may obtain a plot of all plants of the genus 
Caladenia, or of all Conostylis aculeata, irrespective of 
subspecies status, or of all Caladenia filamentosa ssp. 
filifera. 

Each taxon to be plotted is assigned a symbol by the user. 
Up to ten taxa may be plotted simultaneously, each having 
a unique symbol to be identified by. 

When the program 
(alphabetically) 
default species. 
first species in 

is first run it selects the first species 
on the data file and uses this as the 
In this case Anigozanthos bicolor is the 

the data file. 

There 
menu. 
option. 

is always at least one 
It is not possible to 

species 
have no 

specified 
species 

in 
in 

the 
this 

To use this option type in the option number fallowed by 
<CR>. (It is assumed, unless otherwise stated, that <CR>, 
i.e. the RETURN button, is pressed at the end of each 
input.) 

The cursor positions itself alongside the first taxon and 
prints 

<TEK> Genus: 

and waits for input from the user. 

At this point three levels of specification can occur. 

1) Generic Plot 

Refer to Figure 4.6. 

Once the program has printed "Genus:" the user should type 
in the genus. The whole name does not necessarily have to 
be typed in. Only as many characters as is required to 
make the generic name unique on the genus index. If, say, 
three characters are typed in but are not sufficient to 
uniquely identify the genus, the cursor will remain as a 
blinking "?" waiting for more letters. Type in extra 
letters as are required. The program then hunts for the 
generic name in the genus index. If the name is not found 
the screen is paged and the menu reprinted. 

If, at any time, spurious characters are entered the 
program pages the screen and reprints the menu. 
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If the generic name was found the machine prompts with 

<TEK> Species: 

To obtain a generic plot just type in <CR> with no other 
input. The machine then prompts for a plotting symbol. 
Here the user may specify any single keyboard character or 
may press <CR> with no other input which makes the default 
plotting symbol an asterisk. 

Once the symbol has been entered the program prompts for 
the next taxon to be specified. Pressing <CR> causes the 
screen to page and the menu is reprinted as shown on 
Figure 4.7. By entering the characters "CALA" as the 
genus the program has found that this uniquely identifies 
the genus "CALADENIA". Notice that this has overwritten 
the previous specification of ANIGOZANTHOS BICOLOR. 

A plot may be obtained by typing in the "PLOT ON SCREEN" 
function number. The resultant plot is shown on Figure 
4.8. This plot contains the minimum amount of information 
possible. That is, coastline, scale bar, caladenia 
occurrence locations and no. of occurrences. 

Note that some data records on the flora atlas have the 
genus name specified but no species name. This is because 
the species was not known at the time of data collection. 
This plot will include those records. 

2) Species Plot 

Suppose we now wish to do a species plot 
var iegata. Referring to Figure 4. 9, type 
number to select taxon specification. 
positions itself alongside the first taxon 
case is Caladenia from the previous example. 
characters "TH" for the genus is sufficient 
unique. The machine responds with the prompt 

<TEK> Species: 

of Thelymi tra 
in the option 

The cursor 
which in this 

Entering the 
to make them 

Enter the species name in the same way 
entered. Entering the character "VAR" is 
uniquely identify the species VARIEGATA. 

the genus was 
sufficient to 

The machine then responds with the prompt 

<TEK> Subspecies: 

Pressing <CR> tells the program that 
required and not a subspecies plot. 
responds with the prompt 

<TEK> Symbol: 

a species plot is 
The machine then 

Enter the symbol as for Generic Plot. The program then 
responds with "Genus:" again. Enter <CR> to page the 
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screen and update the menu. This is shown in Figure 4.10. 
The specification THELYMITRA VARIEGATA has overwritten the 
previous entry of CALADENIA. 

3) Subspecies/Variety Plot 

suppose we now wish to obtain a plot of caladenia 
cairnsiana ssp. cairns iana. Ref er to Figure 4 .11. Type 
in option number and enter genus and species as described 
in the Generic Plot and Species Plot discussions. Once 
the species name has been found (in this case cairnsiana) 
the program responds with the prompt 

<TEK> Subspecies: 

Two types of input may be entered here. Either enter 

a) The name of the subspecies/variety as previously 
discussed or 

b) A minus sign. i.e. "-" 

Entering the name causes 
name in the same way as 
4.11 and 4.12. 

the program to search for that 
genus and species. See Figures 

Entering a minus sign indicates to the program that only a 
plot of those species that do not have a subspecies name 
specified are to be plotted. See Figures 4.13 and 4.14. 

If, for a particular species, there are no officially 
recognised subspecies, then specifying a minus sign has no 
effect. The same number of occurrences will be plotted. 

Suppose, however, a species has 30 records, 20 of which 
are recorded as a variety. That leaves 10 records that 
have no 3rd level of taxonomic specification. These ten 
records would be plotted with the entry of a minus sign at 
the subspecies prompt. 

Note that once a subspecies has been officially recognised 
this changes the taxonomic specification of all previously 
discovered plants. Thus, a number of records exist on the 
data file that are historically correct but not consistent 
with the current classification. 

Specifying a minus sign at the subspecies prompt will pick 
up these records. 

It should be noted that this type of selection will pick 
up those species that have no subspecies name specified. 
This may mean that 

a) it is a historically accurate record but 
inconsistent with current classifications, or 

b) the subspecies status was unknown at the time of 
data entry 
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c) an error exists in the data. 

The subsequent plots may have any of the above conditions 
occurring. 

Multiple Entries and List Editing 

The program has the ability to have a multiple number of 
species plotted simultaneously. This can be implemented 
as follows: 

Refer to Figure 4.15. Type in the option number for taxon 
specification. The cursor positions itself alongside the 
first item in the taxon list. In this case, Thelymitra 
variegata. Suppose we want to plot the species Caladenia 
Aphylla and the subspecies Caladenia Cairnsiana ssp. 
cairnsiana and ssp. Pachychila. 

Type the genus and species name and symbol for C. Aphylla. 
The machine then responds with the genus prompt again. 
Simply type in the next taxon name. Continue the process 
until all the required names have been entered. To end 
the process type a <CR> on the genus prompt. The screen 
will page and the updated menu will be printed as in 
Figure 4.16. 

If a number of taxa have been specified they may be edited 
as follows: 

Deleting 

Refer to Figure 4.17 

To delete a taxon from the menu, simply position the 
cursor alongside the taxon to be deleted. This is done by 
typing the option number to select taxon specification and 
pressing <CR> sufficient times. Once the cursor is in 
position type the slash character /. This character is 
used as the delete symbol throughout the program. Any 
option that needs to be deleted can be done so with the/ 
character. Once this has been done the cursor position 
itself alonside the next taxon. In Figure 4 .17 the first 
two species were deleted. <CR> was then pressed unti 1 it 
dropped below the end of the list. Pressing <CR> when the 
cursor is below the end of the list tells the program that 
taxon specification is complete and reprints the menu. 
The resultant menu is shown in Figure 4.18. 

Overwriting 

Now refer to Figure 4.19. 

If we have a number 
particular taxon may 
cursor alongside the 
another taxon as in 

of taxa spec if ied in the menu, a 
be overwritten by positioning the 

appropriate taxon and then entering 
the previously described procedure. 
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Figure 4 .19 shows the cursor in line with C. cairnsiana 
~- pachychila. This is being overwritten with C. 
filamentosa (no varieties because of minus sign entry). 

Adding 

Still referring to Figure 4.19 we can add taxa to the end 
of the list by positioning the cursor past the last taxon 
in the list and then entering the taxa as normal. In 
Figure 4.19 the first taxon was overwritten. The cursor 
positioned itself past the end of the list because only 
one taxon was in the list. At this point the user may add 
as many taxa as required. The resultant menu is shown in 
Figure 4.20. Figure 4.21 shows a plot of the three 
specified taxa. There were 86 records of c. filamentosa 
that had no subspecies specified, 15 records-of subspecies 
filifera and 19 records of subspecies voigtii. 

4.3.1.2. Reserve Class 

using this 
occurrences 
reserves. 

option the user can distinguish 
found on reserves and occurrences 

between 
not on 

e.g. The user can plot only those records of Caladenia 
filamentosa found on A class nature reserves, or all 
records of Conostylis aculeata found on C class reserves. 
Or the user can produce a complete breakup by specifying a 
different symbol for each possibility. i.e. A class, B 
class, C class and "not specified". This option is 
implemented as follows: 

Refer to Figure 4. 22. Type in the option 
cursor positions its elf alongside the first 
Reserve Class list and prints 

number. 
i tern in 

The 
the 

<TEK> Class: 

Type in the class required. This input may be A, B, C or 
- ( minus sign) . The first three inputs are the available 
classes of nature reserves in Western Australia. The last 
input operates in the same way as for the "Taxon Name" 
option. Only those occurrences that do not have a class 
specified will be plotted. Note that this may mean one of 
two things. 

a) The occurrence was definitely not on a reserve. 

b) It was unknown as to whether it was on a reserve 
or not or the reserve class was not known. 

Once the class has been entered FLORAPLOT asks for the 
symbol to be used. This may be any single character. 
(See points 1 and 2 in section 4.3). 

The machine then 
another class or 
figure 4 . 2 3. See 

prompts for class again. Either enter 
press <CR> to reprint the menu as in 
"MULTIPLE ENTRIES AND LIST EDITING" in 
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section 4.3.1.l to edit the list. 

Figure 4.24 shows a map 
Conostylis aculeata. Note 
overwritten this asterisk 
option 1. 

4.3.1.3 Road verges 

of the reserve status of 
that the symbols printed have 
assigned to the species in 

This option distinguishes between those occurrences that 
were recorded in a locality where the vegetation was 
restricted to a road verge and those where the vegetation 
was not restricted to a road verge. This option applies 
only to those records that were recorded on a road verge. 
It works in exactly the same way as the Reserve Class 
option except that the information entered is different. 
Editing of the list is as for options l and 2. To 
implement the option type in the option number. 

Referring to Figure 4.25, the program prompts with 

<TEK> Status: 

Type in either a Y (vegetation restricted to road verge), 
N ( vegetation not restricted to road verge) or 
(unspecified) . The machine then prompts for a symbol. 
Once specification is complete the menu is reprinted as in 
Figure 4.26. 

4.3.1.4 Repetitive Periods 

This option, if specified, will select flora occurrences 
that were recorded within a section of a year over a range 
of years. 

For instance, one could plot all observations that 
occurred in the month of February over the range 1960 to 
1980. Or, all the observations that occurred between July 
and August over the range 1970-1982. 

It is also possible to plot multiple repetitive periods. 
i.e. All locations between Jan to March and all locations 
occurring in July, both over the range 1960-1970. 

To implement this option use the following procedure: 

Refer to figure 4.27. 

Type in the option number. The machine positions itself 
alongside the last item in the list and then responds by 
printing: 

<TEK> MONTH SPAN, YEAR RANGE (MM:MM, YY-YY)? 

If the range is to be: Jan-July, 1970-1980, type: 

01:06,70-80 
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The machine will check to see that the dates are correct. 
e.g. typing in 30:02,70-80 will result in the screen being 
paged and the menu reprinted. It then prompts by asking 
for a symbol. Either type a single character then <CR> or 
<CR> with no input. If the latter is done the screen will 
be erased and the menu updated. Otherwise, the machine 
will continue asking for more periods. 

It is important that the numbers be in their correct 
positions. If the month is Jan, type ~land not 1 

It does not matter what the non-numeric delimiters are. 

To overwrite, add or delete a period use the same 
procedure as that described for option 1. 

It is not permissible to have multiple periods 
multiple~pecies are also present in the menu 
discrete period has been specified. 

A maximum of 10 repetitive periods is allowed. 

while 
and no 

see FIG. 4. 27 for an example of inserting a repetitive 
period. 

Note: To specify range of one month, say April, 
type 

04:04,YY-YY 

A range branching over more than one year is not 
permissible. 

eg DEC-JAN or 12:01 is not permissible. 

However it is possible to obtain this by typing two 
ranges. 

eg. 12: 12 , 6 0-8 0 
01:01,60-80 is the same as 12:01,60-80 

It is not permissible to specify a repetitive period if 
multiple species exist and a discrete period has been 
specified. 

The user can produce a month by month breakdown of record 
observations as in Figures 4.28 and 4.29. 

4.3.1.5 Discrete Periods 

This option, if specified, will print out all flora 
occurrences with a discrete period. 

For instance, one could plot all occurrences between 
3/5/65 and 5/8/70. 

Multiple periods can also be specified. 
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To insert a period use the following procedure: 

Refer to Figure 4.30. 

Type the 
alongside 
with: 

option number. 
the first i tern 

The cursor 
in the list 

positions itself 
and then responds 

<TEK> DATE #1, DATE #2 (DD/MM/YY,DD/MM/YY)? 

If the range is to be 1st Jan 1960 to 31st Dec, 1960 type 

0l/01/60,31/12/60 <CR> 

Ensure that Jan. is typed as ,01 and not 1. All 
numerics should be in their correct position. It 
doesn't matter what delimiters are used. 

The machine will then ask for the symbol. 

After entering the symbol the machine will then ask for 
another range. Either type another range or print <CR> to 
print updated menu. 

To overwrite, add or delete a period use procedure outline 
in option 1. 

If a repetitive period has been specified and there are 
multiple species in the menu it is not permissible to have 
a discrete period. 

If multiple species exists and no repetitive period exists 
it is not permissible to have more than one discrete 
period specified. 

Note: 

4.3.1.6 

If multiple discrete periods have been 
specified and a location lies in one or more of 
those periods the symbol taken will be that of 
the last or lowest period in the list that the 
location is within. If both repetitive and 
discrete periods have common fields the symbol 
taken will be that of the discrete period. 

Flowering 

This is a single entry option. The user can specify if an 
occurrence is to be plotted according to whether it was 
flowering or not. This option is implemented as follows: 

Referring to Figure 4.31, type in the option number. The 
cursor positions itself alongside the option and prompts 
with 

<TEK> Flowering Status: 

Enter either Y (only those flowering), N (only those not 
flowering) or / (delete symbol, means plot occurrence 
regardless of flowering status). 
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Once the status has been entered the screen is paged and 
the menu reprinted. 

Utilising this option in combination with the repetitive 
period option can provide the user with a means for 
establishing data on flowering times for various taxa. 

For example, referring to Figure 4.32 we can break up the 
year into months and assign a unique symbol to each month. 
Combine with this specifying the "YES" option for 
flowering status. Figure 4. 3 3 shows the resultant plot. 
From this map Conostylis aculeata flowers progressively 
later as you go further down the W. A. coast. You could 
then overlay other information such as rainfall isohyets 
and possibly show a relationship between rainfall 
distribution and flowering time. 

4.3.1.7 Grid 

This option allows the user to include a latitude/longitude 
grid on the map. We can specify whether lines or tics are 
to be printed on the a map and what increment the grid 
should have. 

To change the grid specifications use the following 
procedure: 

Refer to Figure 4.34. 

Type in the option number. The cursor positions its elf 
alongside the option and responds by printing 

<TEK> Enter A for auto-grid or grid interval (D:MM) 
or/for no grid: 

If an A is entered a lat. /long. grid will be generated 
automatically. That is, the spacing between lines ( grid 
interval) will be automatically adjusted so that there are 
at least four lines per shortest side. In most cases this 
option is the most convenient to use rather than 
specifying an explicit grid interval. This is because 
once the map coverage changes then so does the grid 
interval. The A option makes the grid interval re-adjust 
automatically. 

Alternatively the user may explicitly enter a grid 
interval in the format D:MM. That is, degrees and 
minutes. The degree value must be a single number. The 
colon must appear in 2nd position and the minutes must 
take up 2 character spaces. If the interval is less that 
a degree, e.g. 30 minute, it must be specified as ~:3~ and 
not 15153~. 

There are seven standard grid intervals that FLORAPLOT 
uses. These are: 

5:~~, l:~~, i:3~, i:15, ~:l~, ~:~5, ~:~l 

47 



I , l • •on ...,_., 

- I CAI..ADEHfA FJLA'1EHTOSA ~ 

2, "·-- (IN• , 

3, Roed Vergas , 

4 , Rec,e••• Ive Perlod(al 

~ . Ol.cre1e P«f"lodlal 

6 , Flo..-1,-g : FJ_.,ng Slotus , Y 
7 , Cr id 
8, l\tljor To-n• 
0, Not ior>el Porka , 
Ii , Natut"e Re..r~••, 
11 , O.(aul I f1ap ,Lo• -r S101• 

12, Dig . P)oll«f" 
13 , Plot On Scr••n 
14 , (ot\l IOUOU& Plot 
I~ , ll&I A~oiloble Specl-
16, ,.,.~,,....,. Progr-

E"'er Qp1 iOf' To B• C~ I 1-111 

or 

Fune• Ion To S. Perforaed ( 12-161 , 6 

El9~_4.31_Flowering_S101us_ 

48 



If the user enters a value that is not one of the above 
then it will be replaced by the closest standard value. 

If the user does not wish a grid to be plotted then a / 
should be entered. 

Once the user has entered in either an A or a specific 
grid interval the program responds with: 

<TEK> LINES OR TICS (LOR T)? 

Type L or T. 
to be TICS. 

If just <CR> is typed the default is taken 

See Figure 4.35 for the resultant map. 

4.3.1.8 Major Towns 

This option allows the user to display the major Western 
Australian towns on the generated map. The user may 
select between the most significant towns and lesser 
significant towns. To implement this option use the 
following procedure: 

Type in the option number. The computer then prompts with 

<TEK> Level(s) to be plotted: 

The user may type in any combination of 1 (most significant), 
2 (medium significant), 3 (least significant) or/ (delete 
option). The entries may include commas but they are not 
necessary. 

Examples of possible inputs are: 

1) 1 
2) 1,2 or 12 
3) 123 

Figure 4.36 shows a map containing towns of significance 
1. i.e. greatest significance. 

4.3.1.9 National Parks 

This option allows the user to include national park 
boundaries on a generated map. This option allows the 
facility for choosing parks according to area of the park. 
National parks are drawn with a dashed line. Whenever 
this option is chosen a legend is automatically printed 
showing the smallest park area that will appear on the 
map. To implement this option use the following 
procedure: 

Referring to Figure 4.37, type in the option number. The 
machine then responds as shown in Figure 4.37. There are 
five categories of area that the user may choose from. To 
select all reserves greater than 2 000 ha. type in 3. 
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Figure 4.38 shows the resultant map. 

4.3.1.10 Nature Reserves 

This option works in exactly the same way as the "National 
Parks" option. All nature reserves are drawn with a solid 
line. 

4.3.1.11 Default Map 

This option allows the user to designate which area of 
coverage shall be the default area. On implementation it 
also sets the current coverage or "window" to the selected 
coverage irrespective of what the previous window was. 
When FLORAPLOT is run for the first time the default map 
is the southern half of Western Australia. This default 
can be changed to include the whole state of W.A. 

To implement this option type in the option number. The 
user is then prompted to either enter an S for a state map 
or L for a lower state map. If a state map is specified 
it will look as shown in Figure 4.39. 

This option can also be used to reset the window to either 
of the two options. Suppose the user has designated the 
Lower State option. At a later stage the user may modify 
the map (using the TAILOR, discussed later) to zoom in to 
a small portion of the map. This option can be used to 
reset the map to the default with having to plot the map, 
thus saving time. Once the user has become familiar with 
the TAILOR this option's usefulness will become more 
apparent. 

4.3.2 Functions 

This section will discuss the various functions available 
and their correct usage. 

4.3.2.1 Digital Plotter 

This function tells FLORAPLOT to generate a map according 
to the menu specifications but direct all graphic printing 
to a TEKTRONIX 4663 digital plotter. The user should 
ensure that a digital plotter is connected otherwise an 
error will result. The program assumes that the 
continuous feed roll is connected on the plotter. 

Using a digital plotter the user may introduce a certain 
amount of colour by pausing operation and changing the pen 
colours. 

To implement this function type in the function number. 
The user should ensure that the digital plotter has been 

, correctly initialised. This includes 

1) Setting the page size . 

2) Setting the form feed-out size. 
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3) Inserting correct pens 

Refer to the 4663 manual for instructions on how to do 
this. 

4.3.2.2 Plot on Screen 

This function allows the user to generate a map according 
to the menu specifications onto the 4054 screen. The user 
should ensure that the hard copy unit is turned on if a 
hard copy is desired. 

This function is implemented by typing in the function 
number. 

4.3.2.3 Continuous Plot 

This function allows the user to print a number of maps 
automatically. This is done according to the order in 
which taxa are stored on the disk. If the user wished to 
plot a section of the flora data disk then FLORAPLOT would 
start from a user-designated point in the data file and 
sequentially plot that taxon plus the next five taxa. 

The user designates the starting point by specifying a 
single taxon on the menu. All plots will start from this 
taxon. To implement this function use the following 
procedure: 

Type in the function. 
Figure 4.40. 

The machine responds as shown in 

Enter a "J" if the plots are to be generated on a digital 
plotter (see DIGITAL PLOTTER function) or "l" if they are 
to be generated on the 4054 screen. Ensure that the hard 
copy unit is turned on and has had sufficient time to warm 
up if plots are to be done on the screen. The machine 
then responds with 

<TEK> No. of Plots: 

Enter the number of plots required. The program will then 
proceed to scan the flora data file, starting at the taxon 
specified in option 1, and plot each successive taxon. 

Limitations 

1) 

2) 

Only one taxon must be specified in option 1. 

The taxon must be at a species level, e.g. Anigozanthos 
bicolor, Caladenia aphylla. Generic plots or 
subspecies/variety plots are not permitted. The 
species plot will include all subspecies/varieties 
and unspecified subspecies records. If the user 
wishes to obtain a set of maps with all taxa then the 
subspecies/variety plots must be done individually. 
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For a list of available species see "List Available 
Species" function. 

4.3.2.4 List Available Species 

This function generates a list of all taxon currently 
available on disk. The function is implemented by typing 
in the function number. Figure 4. 41 shows the list of 
taxa that were available on the FLORA ATLAS as of 20/3/84. 
Ensure that the hard copy unit is turned on as this 
function automatically copies a page once it has filled 
the screen. 

4.3.2.5 Terminate Program 

The use of this function is obvious. 
function number to implement it. 
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121 CAL.UCHIA tfAA• UC TOMA( MO . t«ARMIN&10NA£ CI 2HAOA 2 
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12• t..._AKHIA "4AAAINCYOHA.l ••P. •u1c,n; c11tt•oe 1 
12'> CALADCN I A t"[BER\.[,OtA Cl2"tU-H g 
t:til CAl.AD(NIA ~IRU C 12t<811 5g ,,, CliLA8CNl,t, t<JFFr1,t,NJ J C 12'<HOI 2 
LNI CALAD(NJ• l-4UEUL 11 t,,._ "" 11'9 CAlAOC.NJ,t. ...,tCtL 11 . ..,. t<LCC[L 11 Cl2'tffotA II 
IM CALUOUA .._,EGtLll "" · AP'Pt.AHAT,t, Cl1MHI l 
111 t•LADOtlA INTCCIIA c,2, .. 12 
I 12 CALADCN I A l..,.UHD IBU..AAJ5 Cl21flH • 
I 11 (Al,AD(NJA INT(RJACCHS Cl2JTJ I 
II-• CAl.,_DC.NfA l,t,VANDUlACEA Cl2LD.. I 
11!> C..t.LADCNJA LOQ,.f,U, Cl2U .. D 7 
115 t.Al.AKNU, LONGICAUDA C 12\..kl lie 
IP CALADCNIA LOHGICAUDA ••P - lONC.ICAUD.l (12\..HU, 18 
118 C..._Al(HIA LON:; ICAUDA aap . SE.AOl l"-A ClhH•8 I 
IJQ CALADCHIA LCJO«:l(LAYAU Cl11.16 15 , .. CM.ADCNJA LCJNC ICL,.VA 1A . ..,. . LONGJCLAVATA (111. T6A 12 
I• I CAlllOCNJA LONGICLAVAIA . .,. . l'\ACHJClAVAU Cl11.168 8 
1•2 CALADCNJA LAI lfOl IA (111.61 " 1•1 CALAD(Nf A ruACfHJ.U Cl2MO.. 18 
I •• C-<L .. (HU 11£1UIESI I Cl2"..D 71 
I •~ C..._ADCHIA rt.i...TJCLAVIA Cl2"H; • 
148 t..._ADCHIA HAtJIOS TYL 15 t1...,i;1 21 
1•7 CALADCN I A "'"' C12NHI 22 
I •8 CALADCN I A PAl[RSONII Cl2P98 •• 
1•11 CALAD(Nf,t, PAHA50tU I . .,. . P>l[RSOHI I Cl2f'll8A • 
1!111 (ALAm:'.NIA Pt..lCUA Cl2f'N< • ·~· CALAD(N I A P((1 JNAlA c,"""" I 
1!>2 (Al.ADEN IA P(C1 JHAU .. p . PCCT IHAU Cl2PIIHA 7 
155 CALA0£NIA P(Cl IM.UA .... CR"'fPlOCLAVA Cllf'flHII 2 
18• t.ALADCHJA R.ADUTA Cl2fUl. 6 
Ill~ OLADCNIA A(PlAHS Cl21'1.D 2• 
I~ CALADCHJA A"°"80111 fORl1 IS CIZRN< • 
t,7 C,t,LADEHIA IIOCI (12tl16 •II 

'"" CAl.ADCNJA RA DUL IS Cl2R61 II 
i,g (AlilDCNIA S,[AIC[A CIX.. •7 
IU LJ.LADChilA SIGl101D£A CI .?SAt< IQ 

'" CAl.ADCNIA S,.f,CC~ARAU Cl2S8H 71 
1&2 CM..ADCNIA lAIANCU..ARlS Cl21t411 J 
1'1 CALAD€HIA ULICIW0SA Cl~ 5 
111-0 CAl.ADCNIA ~•"°'-' c,iv.- I 
IS~ tM..ADC.NIA (12) 2J 

'" C..._•DCNIA Cl2lll I 
157 C..._•DEHJA c,2,112 5 
I" C-<L•DCNIA C12ll3 I 
1611 CAlAOCHJA C I2X&4 l ,,. CALAOENJA Cl2l~ I 
171 t.<L•DEHIA C I21ill6 I 
172 CALADCHIA C 12)1;17 I 
171 CAL•KHIA C12Ul8 I 
17• C•L•ll{HJA CI 7Xlit0 I 
17') C..._OO<IL05 R08CAl5a<J I c- ' 17& Dll.tlllS ..,.e ' 177 Dll.tllJS [nAftGJNAlA ..,.ac..,. • ,,. Dll.tllJS E"AJtC I HA 1 A . .,. . U'\Af'CINAlA .... ac..,., • 
178 Dll.tlll5 E"Afl'CIHAlA .... . PAOCIFLOA• DA8C- 1e 
IN DJIAIIS LA•JfLOAA OABLHI SIi 
Ill Dll.tlllS LONClfOI. IA DA"--Ati 278 
182 DIIAIIS L•EYJS DA8llilH 5 
leJ Dll.tlllS l"IJADJCI """""" 2 
18• DIUAJ5 S(UC[A ··- g 
1811 DflA,.A[A 1)8• 1 
188 IIU,,.A£.A Ctfrr#LUEHS DB•C~ ' 117 DRA,.ACA ELASTIC• J:18,il[ .. II 
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Ill ...... c. CLYPTODON Dll•C><I 112 
!all IRAAA[A COCIL IS D8•CN< II 
IN INIAIU,[A J[AIO[WSIS • ao. COHCOLOR D8•Jt48 I 
1111 DA'A,;A[A nlCIU,NlMA DQ•,....,. 2 
IQ2 DA•••EA lHY,...IPHIL• D8•1 .. • 
181 IWl'AIU(A Dll•dl I 

Ill• NAl'A[,t, D8<illC82 ., 
11111 CLYlt•A.,.tl<EAA Bll""OHIS c- 1!15 

1115 ll. Ylttfl,t,Nl.«,R,t, C"AIICJH'1A EMC .. J6 
187 [LY1l411'Nli,,£JIA EJIJel I 

UNI CPJl!ltru. GIIAND JH OAOl1 co...- I 
11111 lllOCHILUS [72 5 
ZN EAIOCHILUS DILAlAlUS [72004 15• 
291 CAIOCHILO$ SCA9£A [72Ste •2 
292 CUC•LYPTUS ALBI DA (QJAB8 I 

MS CUC AL YPTUS •NCEPS [Q.JADl 2 
29• CUCAL1P1US ANWLOSA [0JAf\" l 
~ EUCAL'PlUS AOUILINA [QJA0X I 

296 cue ... YPIUS AS1A INCEHS [QJAlCO I 

297 EUCALYPTUS ACCEDEHS [QJA•J ' 218 CUCALIP1US 8lJA0£ 1 TI ANA [IIJIIUY I 

2911 CUC ... YP1US COHfEARIJMJNUA CQJCU I 

21• lllc.<I. YPTUS COfitCl08AlA [Q.JCN\' 2 
211 EUC•L YPlUS COOP£AMIA [QJCRI 3 
212 CUC•L 1PTUS COANUU [IIJtS• • 
211 EUCALYPTUS COAONAU EIIJCT7 I 

21 • [UCAL YP10$ C~UCIS .. ., L•NtlC>I.AlA [QJCVtll J 
21~ [u(JIL VPTUS C.ES I• ••P · CAESJA EOJCIU I 
215 lUCAL TPIUS CAES IA .. .,. 11.C... [IIJC I J8 I 
217 CUC AL VP10$ CALOPM'fLLA EIIJC•C 78 
2111 tut•L YPTUS CAL VCO(;()NA EQJC!lf I 
2111 CUCHYPTUS CAMALDUl.Ctt51S [QJ(6J 2 
229 Cuc.AL YPlUS DJSCAETA EIIJDJ• s 
221 CUCALYPIUS DIVCASJCOLOII EIIJDI.D • 
272 EUCAL1P1US DOAATQJYLON CIIJDl6 I 
221 [.!.£AL TPlU$ DCCIPIEHS CIIJON I• 
n • cue .... ,PIUS DECUAVA [IIJ04J I 
2~ [UCAL YPTOS CRE~ILA CGJCCC 1 
2n [.UCl,L 'fPTOS [AYTHAOCOR'fS CIIJEJJ II 
227 cue .... •PIUS CUDESMIOIICS EQJ[OO I 
228 cue .... YPIUS (WART IAHA CQJETT I 

228 CUC..._ YPTIJS [IIBANOEHS IS COJEU 2 
2YI CUCA1.Y1'1US fDECUND• EIIJfCY 3 
251 cuc..._,p,us fOECUNDA Hp . FOCCI/HD.< COJFG'f'A 3 
232 EUCAL•Ptl.lS FALCATA EQJF;>u I 
231 EUCALYPTUS fJClfOL IA EIIJf&C I 

21• [ilc.<I. YP1US CJIIJNSIJ (gJ(;-'C ~ 

2" [UCAL YPTUS COl1PHOCEPt<ALA [IIJCCY J 
215 cue..._ YPt0$ CAACILJS EIIJCl.0 2 
2J7 lUCAL •PIUS CAADk[AI [IIJC!!l6 3 
2MI EUCALYPTUS INCAASSAU EGJ IIIH I 
2111 EUCAI.YP1US L[PIO(ALYJI EIIJLC2 2 
2 •• ll,,Cf.l 'l'PlUS l[PTOP'ODA [QJLC.C I 

1~ I [UC.ALV,1U5 LOl<CltOANIS [QJL6J • 
2•2 [IJCAL,PtU• L0XOPHil.(8A . ..,. LDJIIOPH..UA (UJLUYA 

,. 
2•3 [tJCAL YPTUS L0WOPHLC8A . .., t.lU,Tl.til [OJLU'11 I 

l •• EUCAL YPlUS LAN[-POOl[J [QJL•U I 

2•0 [UC.,t,L 1PTOS l[t411AHHI J [QJl~ I 

l •~ [UCAL ,,-,vs "AIIGJH,t,IA EOJMC2 
,. 

1•1 [.LIC.AL 'fPlUS n£C'-CAIIPA [0Jr,£G I 

2 •• [UCAL YPTU6 fllCAAHlt4EJIA [QJto4 I 

2•11 [IJCAL YPlUS l'IACAOC,UtPA a-c:, . t€,t,1'tf..AkD EQJn•lAI I 

lM CUCAL •PTUS llLDflELDII [QJQA,i, I 

2111 CUCALYPTO$ 0"81f0LIA EIIJOl't' l 
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~ ll.CAl TPTlJS OCCI O[h!ALIS [OJO!D 10 

2'1 CUCAl •PTVS P(TAA[A [QJPHil I 

~ [UCAl.TPTUS P\.A T TP\JS ,..,. PLA' ,pus [QJPTlli'. I 

2~e {~YPTU' P\.A rTP1J5 ,.,. H[ T[POP'ttTLl A [QJPN18 I 

1'.!6 (UCAL TPltJ.S _.,Atf'OA'l'115 EOJP'fC J ~· (IJCAL TPfU5 PAT[ld [OJP8J 2 - (UC,t,L.TPTUS P\JDIS [QJAtl'[ .e 
2!Kl (UC ill TPTUS 111.COSA (QJR"H J 

2U CIJCAl YPTUS R(l)UH(A COJR8C. 7 

2'1 (.0C.._TP1US SPAJ~UA oap SPATHUt..AU EQJS,t.lA 2 

~ CUCALn»'HJS SPAft-tlA..AlA HP CA,o .. o I rLORA UUSL8B I 

XJ cuc•L na11.1s SUCfll EOJSMII 2 

X • (1.,1(.ALTPTIJS S"'-l"OHOPMI.OIA EOJS29 I& 

26e CUC.ALT'PTIJS S,.L~IS COJS•a I 

X6 CUC•L TPTUS l(TAACOHA COJU~ e 
267 [ uLJ.l 'p h.,S TOOl lUrilA [OJTLA • 
2'8 cue~ TPTlJS UHCIHATA COJUl-4 • 
XO £1.Ci\l.TPTUS WALCl6 [OJVHe I 

2•• CUCM. YPTIJS W,_ND<X) [OJW9H ,. 
171 [IJCl-l TPTUS VAMDOO . .., lif...,,,.DOO [0JW8HA ~ 

272 [UCAL YPIIJS 'ULAT[HSIS EQJY88 I 

27! c;A61AODI A S[S,.n()I O[S GISSHe I 

21• HY8A ID 7 

21!> L tP[A,.,,.lHUS rQRACSl I I LDlfHII 2 

276 ltPCA;.NhC.IS NICIIIC.....S LOU<•<II Ill 

211 LTf'CRAHl- SC.A1Ufl/S L OLSHII ,o 
278 L[PORCi. L A f ll"l9AIATA L-M<I fgj 

270 l"l)fr,Ll,DC~I,_ NICR....,.THA n8ln<III l1 
2H nACAOP f DI A (I.A. IGlloOSA r,eJFH8 78 

181 nlCltOTI S nll6 18 

282 "fCIIOTIS ALBA nQiGA88 II 

183 "ICIIOT IS A1RAU ITIIGAl<N 18 

28• "ICJIOTIS 
_,, "QGS><e 7 

280 ntcROT IS OR81CIA.ARIS "<X;Ot<II • 
286 "ICIKlll S PULCHCllA n06P ... I 

187 nfCAOTI S t.a<IFot.lA 
_,,. ... 07 

298 PftASOf"HTLLt.,'I P,.2 l'!I 
29Q PflASOPHYlll.111 &R()WMI I P•28><9 8 

1iNI PA:ASOPHTLLU"I tYf'HOCHILl_., Pa.2CH8 211 
2QI PA ASOPHTL L U"1 _,, P•ZOHII 2 

2112 PllAS<PM1llU"I UA1Lf'I Pt1,2C.+a 27 

205 PilAso,,.rrLLlA'I J lrtOAIA P,.2f'H8 !O 

28• PAASQPti'flllJtl GAil'1\IADEAMlJf'I P,.2Cf:iH 5 

10e PlilA'SOPH'flll.tl Cl890SU1 P•2C8t< 16 

2116 PAASOPH'l'lll.Jf'I HIAAS Pr-2HMQ z• 
287 PAASOPH'LLOII LAHC(Cl.#illJM P,.2Lt4 I 

208 PPASCF"t·n"LLUM MACROS 1 ACH'rl.1" ~2Ml-fe n 
lllQ PAASCPH'l'LllA'I l"IACAOST•CHTlJt'I ,.,,. n~R0SU,Ooun Pll21"1HIA 12 

JH PAASOPHTlll.11 tu.CROS T ACHYU"'I ,or RINC£MS P"21"1H88 65 

581 Pf!AS0Pt<YlLl.f1 NICIIIC.....S Pit2NH8 ~ 

!12 PRASOPH'l'L u,n OVM.E P11,20M8 6 

515 P11 A SOPt< Yl Lull 0\'AL( ,.,,. . OVAL[ P,_20HB-" I 

H • PRASOPtlTLLlJn ov~E ,or IRICL.OCHlh P'-20H88 2J 

!r.l PAAS<>Pt''fllul'I PARVff0Lll.f1 PP.2PH8 •J 
Je& PAASOf't'YLLurt RCGIU!I P1lZRHe 1 

Je7 PAASOPt.fTLLIJf'I SAKE.HT( I Pa.2St-t9 
,. 

5811 PAASQPt4TLLlJn TA I ,Olltul.AftE Pll2THII I 

310 PTEIIOSTYLIS PHS IJ 

!18 Pf(AOST'fLIS AllAhTOI DCJ. PNSA89 29 

511 Pl(ROSHL JS ANCOSTA P~SAfo(H 2 

JI 2 PT(RO& T 'fl f 6 &ARB.AU PNSBHB JJ 
311 PTEJIOS T Yl IS DILAH,U, P•SDM<I 7 ,,. PICIIOSTYLIS nuTICA PNSMNN ,1 
1111 PT(IIOGTYLIS N,...... PNS-Nt-tel "e 
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P'l(IIOSlYl IS """" 
,.,. . ROSE:llED P!<SHl<IIA I 

11c 
P'TC/10"1'L" NAkA 1wer. kONIIOSE:TTU PMS- • 

117 Pt<SP&8 'Ml 
11• P'T[-1'L" PLU!IOSA Pt<SPN< I 

1111 P'1t-"L" PlJSILLA Pf<SAt<e g 

1l9 Pl[ltOS TYL IS ROGLASI I Pt<SIIRH 8Q 

S.21 Pl(IIOSl1L 16 -· PNSFl&H , ... 
sn P'IEIIO',TYL 16 M'..CUAVI,. PNSSMI ~ 

J2J P'1EIIO\l'l'L" SARCEN111 PNSSNN ? 

n• P'ICIIOG1YllS SCABRA sc•BR• PNSSNNA 
,. 

PltAOSl1L 16 SCAIIRA ..... 
J2e 

Pl(IIO',l1Ll6 SC.BRA . .,.. R08U6U PNSSl4<8 29 
126 PNSl/14 , .. 
U1 PT(IIOSlYl IS VllTAfA IJf tlAl A Pt4SV"'5A 70 

Vll1ATA ..... 
128 l'l[ROST'fl 15 

°'ftU,TA ,or. SUBDIFfORftlS PkSVHell 2 

!211 pt[lt0511l J, Pll ....... J6 

n• f'ARo\CM..CA.MA kJc.RITA R2HC ... • 
I'll lltU l""Tt€1.LA c;AADP<ERI scwtHe 22 
3!2 Sl'ftlJLl>E.>. CfLIAlA 1!6 17 
3!1 TtC.fflllRA 

ANl(HNlrua• lJGAHe IU 

n• Tt€.L 'YNI TAA 
t•RHE• 

1JGCE~ I 

3!5 1t€L\'f1Jllil.l 1!6C•E J 

"' 1t£L YnJlRA CORNltl"" 156(00 6< 
!11 Tt€.L'f"IUU, CJIINIU TJ6CV4 ! 

!!8 ll<L fflJ TIU, C.UCULLAI A 1!6C•V I!> 
HG lt-E.LYr11 TR,t. CAMf',.HULA l A l'!.6COO Ii ,.. 1t€LYnllAA (AkALI Cl.IL AU t'!.6F88 n 
HI Tt€LYMltAA rLC•UOS• TWl<N 

., 
142 !Kl. YM llAA FIJSCOLUlCA 

fUSCOLUl[A T16f ..... ' flJSCDI.UtCA ..... . 
!O tt,€,Ll'nJTAA 

FIJSCOLUTCA •or .. STlLLA1A 1J.6f....U I , .. TMELYnltRA 
,,.lTHC•" I 

1 \finttll I 

J40 TH(LYnlTRA 15,Gf'9JM 1 

"' Tl<L 'U11 TAA 19Jtlll,t, T16"8H • 
J•7 tt€L'tl1J1AA ,,.c,11LLANI I l'!.6- 2e& 
1•8 tt€.L'rrtJ1AA NJOA TJGP88 2Q 
J•Q tHEL'l'MJHIA P•UC. lf'LORA lSGP~ 2 ,~ tHCJ..'fNllPA PS~Mfl,I, T'!.6S88 2 
101 Ttel "rNI lflA SAFlCENl 11 Tl6S""" 7 

!&2 1t€LYNJ TAA SPIR,.LI&. 
PU<TAU 1!6SN<C I 

153 11-E.LYnJTAA SP I PALIS ,.,. . 
t5£1tce I 

J~• Tt<L YMI TAA 1 IUIIHA T !6\tBB ' ,ee 1t-€LTMJ1AA \IAA llC.A 1 A 
NO• Tl6VB88 I 

!!IG 1t€.L 'fnl TAA VAAICC,t.TA . .,,. . 
TJ.6\IN-1 'Ml 

J117 t 1€1. ,n ll fl A VILLOSA 

.. ,. ... '11(1~ ' IO COl'lli,-.. 
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4.4 PLOTTING 

Once FLORAPLOT has been instructed to generate a plot it 
scans the menu to find out what options have been 
specified and hence find out what is to be plotted and 
what isn't. Information is then drawn in the following 
order (assuming that information has been specified in the 
menu). 

l) Coastline 
2) Grid (if specified) 
3) Major Towns (if specified) 
4) Flora Occurrences 
5) Plot Specifications 
6) Scale Bar 
7) Text (if specified) 
8) National Park Boundaries (if specified) 
9) Nature Reserve Boundaries (if specified) 

Once the plotting of information is complete four bells 
sound to signify to the user that the TAILOR now requires 
information if the map is wished to be modified or 
"fine-tuned". 

Note that when National Parks or Nature Reserves are 
plotted a legend is also drawn. If these boundaries are 
not plotted then the legend will not appear either. 

Experience has shown that it may take up to two or three 
goes before a satisfactory map is produced (though it 
usually only takes one go) . To speed up the turnaround 
time for generating map it is advisable to not print the 
latitude/longitude graticule until the very last moment. 
This is because this option requires a relatively large 
amount of time to produce the grid. 
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4.5 THE TAILOR 

The tailor is that part of FLORAPLOT which allows the user 
to modify a map that has just been plotted. Here the user 
may choose to window in or out on a particular portion of 
the map. Information may be added, deleted or modified to 
make the map more informative or more aesthetically 
pleasing. This section will use the base map shown in 
Figure 4. 42. The base map includes the southern half of 
Western Australia and shows the distribution of caladenia 
filamentosa. 

On completion of a map FLORAPLOT rings a series of bells. 
The cursor then positions itself at the bottom of the 
screen and about a third of the way across. A blinking 
question mark will appear. Here FLORAPLOT waits for input 
from the user. This input is a tailor option number. 

On completion of a map the tailor options are not printed. 
This is so that a hard copy of the map may be taken. If 
the user wishes to display the available option simply 
type in <CR>. This option will be printed in the bottom 
left hand corner of the screen as shown in Figure 4.43. 

There are twelve options. To select an option type in the 
option number. 

If at any time a non existent option number is typed, or 
there is some incorrect input for an option, the option is 
ignored and the list of options is reprinted. The program 
then awaits further input. 

Whenever the program reaches this point a single bell 
sounds to alert the user than an option has been completed 
and further input is required. 

4.5.1 Plot 

This option plots the 
erased and plotting is 
have been made to the 
these will be reflected 

current window. The screen is 
performed again. If any changes 
map via the tailor options then 

in the new map. 

Options 2, 4, 9 and 10 change the window. If these have 
been used they do not actually take effect unti 1 either 
this option is implemented or the Save Window Option is 
used. 

4.5.2 Window 

This option 
current map 
detail. 

allows 
and 

the user to select 
expand that portion 

a portion 
to show 

of the 
greater 

Refer to Figure 4.44. Suppose we wish to examine the bulk 
of c. filamentosa records in greater detail. 

Type in the option number. Crosshairs then appear on the 
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FLORAPLOT 
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screen. At this point the user must specify the rectangle 
of interest. This rectangle is defined by specifying the 
diagonal corners. First, position the crosshairs at the 
location of the UPPER LEFT HAND corner of the rectangle. 
Then press any single character. A bell sounds and a dot 
is drawn to signify the specified point. 

Then position the crosshairs on the location of the LOWER 
RIGHT HAND corner of the rectangle and press any single 
character. A rectangle is drawn according to the two 
specified points as shown in Figure 4. 44. The program 
then waits for further input. 

This window has not yet been implemented. It will not be 
11 remembered II unless the user either plots the window, in 
which case it will be remembered thereafter, or implements 
the Save Window option which makes the program remember 
the window (see Save Window option). 

If the resultant window is not acceptable repeat the above 
process. 

If the two points are entered in the wrong order the 
option will be ignored. 

To plot the window shown in Figure 4.44 implement the PLOT 
option. The result is shown in Figure 4.45. 

Note: It is up to the user to determine if the window 
coverage exceeds the initial accuracy of the data. Flora 
occurrences are usually only accurate to the nearest 
minute. If the window exceeds an internally predefined 
scale a message will printed underneath the scale bar 
giving notice that the accuracy of the flora occurrences 
may have been superseded. Also, the coastline and other 
polygon data are only accurate up to a point. Beyond 
this, the coastline is made up of straight lines. 

4.5.3 Save Window 

Implementation of this option causes the machine to 
remember any new window that may have been specified. 

Using the PLOT function automatically does this. However, 
the user may wish to return to the menu after specifying a 
new window so that the map may be further altered. If 
this is done without saving the window then it wi 11 be 
forgotten and the current window (prior to alteration) 
will be used. 

4.5.4 Set Default Menu 

This option causes the program to make its new window 
either a state map or a lower state map, depending on what 
d~fault map was specified in the menu. 

The new window is 
option is evoked or 

not effected until either the 
the SAVE WINDOW option is used 
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save Window option). 

4.5.5 Return to Main Menu 

Implementation of this option will 
erase and the menu to be reprinted. 
not be remembered unless the SAVE 
PLOT option were used. 

cause the screen to 
Any new windows will 

WINDOW option or the 

4.5.6 Relocate Town Names 

This option allows the user to move or delete town names 
from a map. A maximum of 20 towns maybe edited at any one 
time. Suppose we return to the menu via option 5 and 
specify that towns of levels 1 and 2 are to be plotted as 
shown in Figure 4.46 and 4.47. On first plot, at this 
particular scale, the town names are congested and not 
aesthetically pleasing. To edit the town names use the 
following procedure: 

Enter the option number. 
the screen. 

The crosshairs will appear on 

The user may either 

1) Move a town name. 

2) Delete a town name. 

3) Reset all town names to their original position. 

4) Exit from the option. 

1) Move a Town Name 

2 ) 

Position the crosshairs in the middle of the circular 
marker that represents the position of the town to be 
moved as shown in Figure 4.48. Press <CR>. A dot 
will be drawn at the position specified. Now move 
the crosshairs to the new position of the town name 
and press <CR>. A bell will sound and a dot drawn in 
the position specified. The crosshairs will now 
reappear. When the map is replotted the name will 
appear in the new position. (The circular marker 
will still be in the same position.) The new 
position is where the first character in the town 
name will be printed, as shown in Figure 4.49. 
Notice also that the height of the first character 
will be placed evenly around the horizontal 
crosshair. 

Deleting a Town Name 

Position the crosshairs on the circular marker 
representing the position of the town as shown in 
Figure 4.48. Press the slash character / (This is 
the delete symbol used throughout the program). A/ 
will be printed directly above the circular marker 
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and a bell will sound. The crosslines will then 
reappear. When the map is reprinted neither the town 
name nor the circular marker will appear. 

3) Resetting Town Names 

4 ) 

Enter the character R for reset. This causes all 
town names to be reset to their original positions 
and the option is then exited from. When the map is 
reprinted all town names will reappear. 

Exit From option 

Entering the character E causes the program to exit 
from this option. Once a user has completed moving 
and/or deleting town names this character should be 
typed to exist from the option. 

Once the town names in Figure 4.47 have been edited 
they may be replotted as shown in Figure 4.50. 

4.5.7 Enter Text 

This option allows the user to incorporate text as part of 
a map. This text then appears on subsequent maps unless 
modified or reset. Up to 20 lines of text may be 
inserted. The option is implemented as follows: 

Type in the option number. 
The user may now: 

The crosshairs will appear. 

a) Insert new text 

b) Modify old text 

c) Reset the option 

d) Exit from the option 

a) Insert New Text 

Position the crosshairs to where the beginning of the 
text is to appear. Type in the size that the 
characters are to be. 

This is an integer from 1-4. Any other input will be 
taken as 1. The value 1 gives the smallest size 
character and the value 4 gives the largest. values 
2 and 3 give intermediate values. 

Once the character size 
crosshairs disappear and 
appears in the position 
apropriate character size. 

has been 
a blinking 

specified 

entered 
question 
and with 

the 
mark 

the 

Type in the required character. The cross hairs then 
re-appear. Repeat the process as desired. 
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b) Modify Old Text 

Press the character O (Oh) (The position of the 
cross hairs is unimportant). Then type in the first 
few characters of the text to be modified, just 
enough to uniquely identify the text in question. 

If this text is found it will light up three times. 

Note: If there is more than one text sample having 
the same preceeding letter then the one chosen is 
that which was entered first. 

The crosshairs then 
appropriate and then 
Enter text as normal. 
other input effectively 

re-appear. Position where 
type in the character size. 

By entering a <CR> with no 
deletes that piece of text. 

c) Reset Option 

d) 

4.5.8 

Press the character R. This deletes all text 
previously entered and exit the user from the option. 

Exit From Option 

This exists the user from the option. 

A plot can thus be made, as shown in Figure 4.5.1. 
This will appear on all subsequent maps unless 
otherwise altered. 

Note: That the text is placed on the map according 
to a constant screen position. If the window 
changes, the text will still appear in exactly the 
same place, relative to the screen. 

Move Item 

This option allows the user to move around the screen any 
of three items, these being: 

1) The scale bar 

2) The species box 

3) The national park/nature reserve legend. 

These items always appear in the same position relative to 
the screen, irrespective of the window coverage. On power 
up they are positioned so as to fit comfortably on the 
default map, that being lower state. Once the window is 
changed it is up to the user to reposition them as 
desired. 

To implement this option type in the option number. The 
ciosshairs will appear. 

Position the crosshairs close to the UPPER LEFT HAND 
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corner of the i tern to be moved and press <CR>. If that 
item is found a dot will be printed in that corner and a 
bell will sound. Reposition the crosshairs to where that 
same corner is to be moved and press <CR>. Again a bell 
will sound and a dot be drawn in the specified position. 

Either repeat the process or press E to exit from the 
option. 

A plot can then be re-drawn that incorporates the shifted 
items. 

4.5.9 Zoom In 

The option performs roughly the same function as option 2 
in that it sets the new window to a portion of the current 
map. It differs in that only one point is required to 
change the window. The user specifies a point about which 
the program should zoom in on. The resultant window will 
contain half the area of the original window and will be 
centred on the point specified by the user. This process 
can be repeated indefinitely. 

To implement this procedure refer to Figure 4.52. 
the option number. The crosshairs will appear. 

Type in 

Position the crosshairs on the point about which the 
program should zoom in and press <CR>. A box is drawn, 
centred about the point specified, having half the 
dimensions of the previous window. Note that any lines 
comprising this box that happen to fall outside of the 
current window will not be drawn. No line can be drawn 
outside the current window. 

The cross-hairs will re-appear. 
or press E to exit the option. 

Either repeat the process 

The resultant map is shown in Figure 4.53. 

Note that this window will not be remembered unless either 
the Plot option or the Save Window option is implemented. 

4.5.10 Zoom Out 

This option works in exactly the same way as the Zoom In 
option except that instead of halving the area of the 
current window it doubles that area. 

Note that the resultant box shown in Figure 4.52 will not 
be seen usually. This is because the perimeter of the box 
most often falls outside the current window. No lines can 
be drawn outside the current window. 

By zooming out a few times on the map in Figure 4.53 the 
resultant map in Figure 4.54 occurred. 

4.5.11 Interrogate Point 
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This option allows 
occurrence that has 
returned is: 

the user to interrogate a flora 
been plotted. The information 

a) The latitude/longitude coordinate of the 
occurrence 

b) The observer code 

c) The date of observation 

The above items are used to validate data that may seem to 
be erroneous. 

The procedure is implemented as follows: 

Refer to Figure 4.54 

Type in the option number. The crosshairs apear. 
using this option we will interrogate the flora occurrence 
that lies in the ocean near the border of W.A. 

Position the 
<CR>. The 
specified. 
disregarded. 

cursor on the point in question 
program draws a circle around 
Any occurrences outside this 

and press 
the point 

circle are 

The program now hunts through the data file looking for a 
flora occurrence of the same taxon and location as the one 
specified. 

If no points are found within the given radius of interest 
the program prints the message: 

<TEK> No points in aura. 

If a point 
lights up 
printed to 
4.55. The 

is found within the given radius the occurrence 
and a bell sounds. The information is then 
the right of the occurrence as shown in Figure 
crosshairs then reappear. 

Either continue the process or press E to exit from the 
option. 

Note: If more than one point lies in the specified radius 
of interest only the first one found in the date file is 
used. The user should zoom in sufficiently to spread out 
the occurrences so that they are more easily singled out. 

The user should also leave sufficient room on the right 
hand side of the occurrence to allow for the messages to 
be printed. 

4.5.12 Terminate 

This option exits the user from the program. 
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5.0 DATA INTERFACES 

This section documents those procedures that take data 
from an external environment such as magnetic tape and 
process/reformat them into an efficiently accessible form 
for use by FLORAPLOT. It also documents the transfer of 
data from the CYBER mainframe to the TEKTRONIX 4054 desk 
top computer. 

For the actual data formats see the relevent appendices. 

5.1 FLORA DATA 

Refer to Figure 5.1. Data that have been transferred from 
an outside source to a TEKTRONIX magnetic tape must go 
through a final step of processing/reformatting into a 
form used by FLORAPLOT. The utility program to achieve 
this is DTRANSFER. This program takes the sequential tape 
file containing latitude/longitude values and flora 
information and reformats it into a random access data 
file and a series of indices. Latitude/longitude values 
undergo a transformation to the Albers Equal Area 
projection. The co-ordinates are stared in this format 
thus saving a considerable amount of time in generating 
plots. 

Flora data is sorted by species code. This code contains 
three sections, those being genus, species and 
subspecies/variety. The indices are constructed according 
to these codes so that three indices are generated: a 
genus index, a species index and a subspecies/variety 
index. These indices facilitate rapid data retrieval. 

When the program is run there are two phases that it goes 
through. After soliciting the required information about 
data filenames etc. it creates the main flora data file 
and stores the data. Once this has been completed the 
program proceeds to create the indices. During this 
second phase, name substitution occurs. That is, for 
every species code in the main data file the corresponding 
taxonomic name is searched for and written into the 
indices. This is the reason for having a new species 
list. This list contains a table of species codes and the 
corresponding names. When a code is to be substituted the 
new species list is searched to see if that code is 
present. If it is the name is substituted. If not then 
the can optionally look in the old indices (if they 
exist). 

5.1.1. DTRANSFER Vl.l user Guide 

DTRANSFER Vl.l will take flora data from a magnetic tape 
( or tapes) and transfer those data onto disk after some 
processing and reformatting. 

Two files are required on 
species list. This file 
codes of any species that 
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The format of this file is shown in the appendices. The 
second file required is the flora data file. This may be 
contained in the remaining space on the tape. If, 
however, the space required exceeds the space available 
the flora data file can be split in two. The first part 
of the file should be on the same file as the new species 
list. The second part should be contained on a second 
tape. 

The transfer process requires two disks. The first disk 
is the FLORAPLOT disk from which a copy of the DTRANSFER 
program is retrieved. The second is the disk that 
contains (or will contain) flora data. If the data disk 
is new it should have been formatted prior to receiving 
data. (Refer to the File Manager manual, pages 5-46 to 
5-49) . 

To start the transfer process turn equipment on and mount 
the FLORAPLOT disk. (Refer to this document, section 4.2 
on Getting Started, and do steps one to four). Then type 
in the following statements: 

OLD "DTRANSFER" 
RUN 

The first prompt to be displayed is: 

<TEK> Is this a creation or update run ci or 1): 

If a zero is entered here then all species names will be 
assumed to be contained in the new species tape file. If 
a one is entered then both the new species list and the 
old indices will be searched. 

Note: In the case of a creation run overwriting a 
previous run of the same name the old data file and 
indices are deleted. In the case of an update run the old 
data file is deleted but the indices are renamed 
zzzzz.ext. 

The next prompt to be displayed is: 

<TEK> Has the main data file already been created (Y 
or N): 

Enter an N. 
first phase 
straight onto 
necessary) 

(This prompt is used to determine 
of the program is to be bypassed 

index creation. In most cases this 

The next prompt is: 

if 
and 
is 

the 
go 

not 

<TEK> Is the data contained on a single tape (Yes or 
No): 

If it is, then enter Yes. If not then enter No. 

If the answer was Yes the program prompts with 
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<TEK> Input file number of flora data on tape. 
This tape should also contain the new species list: 

Enter file number. 

If the answer was No the program prompts with 

<TEK> Input file number of flora data on tape 1. 
This tape should also contain the new species list: 

Enter the file number. The program then prompts with 

<TEK> Input file number of flora data on tape 2: 

Enter file number. Note that the first part of the file 
should be on tape 1 and the second on tape 2. 

Once the program has determined whether it is going to be 
a one or two tape run it asks for the tape ( s) to be 
inserted so that it can check the data types. Once this 
has been done successfully the program prompts with: 

<TEK> Enter name of flora distribution data file name 
(Disk) 
(Name must be ten characters or less): 

Enter the file name. If that file name already exists the 
program asks whether it should be deleted. If not then it 
asks for the file name again. 

With this information the program allocates sufficient 
space for the data file and informs the user how long it 
will take to complete the first phase - reformatting/ 
processing the main data file. 
If a single tape run was specified this first phase will 
go to completion automatically. If a two tape run was 
specified at some point the first tape will have been 
completely read. At this stage it will sound some bells 
and the program will prompt for the second tape to be 
inserted. 

Once this has been done the first phase will go on to 
completion. The second phase then commences, that being 
index creation. As the indices are being created the 
species names and codes are printed on the screen. 
Whenever a code or a portion of a code is not found in the 
new species list a blank field will appear. A hard copy 
will automatically be made on every full page. At the end 
of the second phase the program terminates. 
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5.2 CYBER MAINFRAME - TEKTRONIX DATA TRANSFER 

Refer to Figure 5. 2 This shows the current interface 
system between the TEKTRONIX and the CYBER. A mode 4C 
line from the NOS operating system connects to the 1 

1 

TEKTRONIX communications interface via modems. Under the 
control of a program called NOSCOM data can be transferred 
between the TEKTRONIX and the CYBER. 

The TEKTRONIX program NOSCOM sets up a protocol that 
allows the following facilities: 

( a) Use the TEKTRONIX as a dumb terminal for the 
CYBER 

(b) Transfer data from the CYBER to a TEKTRONIX tape 
or disk 

( c) Transfer data from a TEKTRONIX tape or disk to 
the CYBER. 

5.2.1. NOSCOM Vl.l User Guide 

NOSCOM is a utility used to transfer data between the 
TEKTRONIX and the CYBER. 

To start the transfer process turn the equipment on and 
mount the FLORAPLOT disk. (refer to this document, 
Section 4.2 or Getting Started, and do steps one to four). 
Then type in the following statement: 

OLD "NOSCOM" 

Remove the FLORAPLOT disk from the drive. Then type in 

RUN 

The program will then print the menu of available options 
as shown in Figure 5.3 

1. Talk to the CYBER 

Enter 1 to select this option. The TEKTRONIX is now 
acting as a dumb terminal. The BASIC interpreter is 
non-operable. Normally this option is used to log in to 
the CYBER and optionally to retrieve or save files used in 
the transfer process. To exit from this mode back to 
NOSCOM control type in either: 

(a) user Definable Key 5 or 
(b) Hit the Esc Button twice in succession. 

2. Transfer a CYBER local file of the TEKTRONIX 

Enter 2 to select this option. Before selecting this 
op.tion, however, it is assumed that option 1 has already 
been used to 
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(a) log in to the CYBER, and 
(b) retrieve into a local file the data to be transferred. 

A prompt is displayed reminding that the hard copy unit be 
turned on. It then prompts with the following message: 

<TEK> Is the local file being transferred to a tape 
or a disk? Enter T for tape or D for disk: 

Enter the appropriate destination. 

Note: If information is to be transferred to a disk then 
the disk must be mounted prior to execution of NOSCOM. If 
information is being transferred to a tape then it must be 
inserted prior to executing NOSCOM. 

If a Twas entered the program prompts for the file number 
of the file to receive the data. 

If a D was entered the program prompts for the file name 
and file size. 

for the record length of this 
This should be as small as 
include the largest record to 
the record length the quicker 

The program then prompts 
file to be transmitted. 
possible but large enough to 
be transmitted. The smaller 
the transmission time. 

Lastly the program prompts for the name of the CYBER local 
file. On reception of this the transfer starts. The data 
is also printed on the screen. 

Occasionally spurious line feeds occur. If this happens 
the program automatically takes a hard copy of the screen 
and prints a message. Transfer then continues. The 
program halts if data is corrupted or unsolicited messages 
are received. 

At the end of reception the menu is reprinted. 

3. Transfer a file from the TEKTRONIX to CYBER local file 

Enter 3 to select this option. Before selecting this 
option, however, it is assumed that option 1 has been used 
to log in the CYBER. 

The program displays the prompt 

<TEK> 
disk? 

Is the file to be transferred from tape or 
Enter T for a tape or D for a disk: 

Note: It is assumed that the tape has been inserted on 
the disk mounted prior to the execution of NOSCOM. 

If a T was entered the program prompts for the number of 
the file to be transferred to the CYBER. 

If a D was entered the program prompts for the name of the 
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disk file to be transferred. 

The program then prompts for the record length of the file 
to be transferred. This should be as small as possible 
yet large enough to contain the largest record to be 
transmitted. The smaller the record length the quicker 
the transfer time. 

The program then finally prompts for the name of the CYBER 
local file that the data shall be transmitted to. On 
reception of this the transfer process starts. The 
transfer time in going from the TEKTRONIX to the CYBER 
takes much longer than the opposite direction. This is 
because the CYBER is much slower at receiving data than it 
is in sending data. 

If any unsolicited messages are received the program 
halts. 

On completion of the transfer the menu is reprinted. 

4. Exit from this program: 

Enter 4 to select this option. This option halts 
execution of NOSCOM and leaves the operator in TEKTRONIX 
BASIC mode. However, the line to the CYBER is still 
logged in. 

5. LOGOUT from the CYBER and exit from this program 

Enter 5 to select this option. This option both halts 
program execution and sends a LOGOUT command to the CYBER. 
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5.3 COASTLINE DATA 

The coordinates for the W.A. Coastline were digitised by 
the Department of Lands and Surveys and transferred to the 
CYBER via magnetic tape. 

Referring to Figure 5. 4, the coordinates went through a 
filtering process as the accuracy of the coordinates was 
in excess of the TEKTRONIX storage capabilities and would 
have resulted in overly large I/O times. 

These filtered data were then transferred to a TEKTRONIX 
tape. From here they were converted to an Alber' s Equal 
Area projection using the program MTRANSFER and stored as 
a sequential disk file with the format N, X(N), Y(N) where 
N was the number of coordinate pairs. 

At the beginning of the development of the FLORAPLOT 
program the coast was read in the above format. However, 
as buffer size and I/O times became more stringent it was 
necessary to introduce some indexation to the coordinates. 
This was via the program MADAT. 

MADAT di vi des the W. A. coast into a group of rectangles. 
Thus, when plotting a portion of the coast, instead of 
reading the entire set of coordinates a hunt is made 
through the map index to see if any of the rectangles 
overlaps the current window being displayed. If so, only 
those sections of coast that are within the rectangles are 
read and plotted. 

5.3.l MTRANSFER User Guide 

Initialize the equipment as in section 4.2 of this 
document, steps one to four with the exception that the 
FLORAPLOT UTILITIES disk should be inserted in drive i 
instead of the FLORAPLOT disk. Then type in the following 
command 

OLD "MTRANSFER" 

Remove the UTILITIES disk and insert and mount a temporary 
storage disk into drive i. Also insert the tape 
containing the coastline coordinates. Then type 

RUN 

The program prompts firstly for the number of the tape 
file containing the coastline data and secondly for the 
name of the disk data file. 

The program then starts the transfer process. 
of the transfer the number of data pairs read 
and execution ends. 

5.3.2 MADAT User Guide 

At the end 
is printed 

Initialize the equipment as in section 4.2 of this 
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document, steps one to four with the exception that the 
FLORAPLOT UTILITIES disk should be inserted into drive .0 
instead of the FLORAPLOT disk. Then type in the following 
command 

OLD "MADAT" 

Remove the UTILITIES disk and insert and mount the 
FLORAPLOT disk into drive .0 Then type 

RUN 

The program prompts for the operator to insert the disk 
containing the sequential coastline data into drive 1. 

The program then prompts with 

<TEK> NO. OF POINTS PER SECTION 

A section is the size of the buffer that contains the map 
data in the TEKTRONIX memory. If the buffer is too large 
the memory capacity of the TEKTRONIX may be exceeded when 
the FLORAPLOT program is plotting the coastline. If it is 
too small then I/O times become unacceptably large. 
Experience has shown that a value of 10 points per section 
is a good compromise. 

At this point the program executes its 
Sectioning the data and writing it to a 
file. When this phase is complete the 
temporarily and prints the message 

first phase 
random access 
program halts 

<TEK> TYPE: 'RUN 1000' THEN RETURN TO CREATE INDEX 

Type in as required. The program then enters the second 
phase - index creation. 

At this point the screen is paged and the W.A. coastline 
is plotted. Then, in the top left hand corner of the 
screen, the following prompt is issued: 

<TEK> NO. OF WINDOWS 

This refers to the number of rectangles the coast is to be 
divided into. Figure 5.5 shows an example. 

After entering the number of windows to be used the 
program then waits for the operator to enter them. 

Once the cross hairs appear, enter the windows as follows: 

C 1) Position the intersection of the cross hairs at the 
top left corner of the desired window. Press the 
'RETURN' button. At this a point will be drawn at 
the cross hair intersection. 

( 2 ) Reposition the 
corner of the 

cross hairs at the bottom right hand 
desired window. Press the 'RETURN' 
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button. At this the window selected will be drawn on 
the screen. The next window should now be entered 
once the cross hairs have re-appeared. 

( 3) Continue the process until all of the windows have 
been entered in. 

Note: The windows should be entered anti-clockwise. The 
first window should include the top right corner of the 
coast. The last window should also include that point. 

Adjacent windows should overlap slightly to ensure that 
all coordinates are covered. 

Once the entry of windows is complete the program prints 
the contents of the index as shown in Figure 5.6. 
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APPENDIX 2 Coastline Data Format 

The coastline data should arrive as a series of data 
pairs. The format is shown in Figure A2.l. 
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