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ABSTRACT
The (RACE0010) MAP program is used extensively at the Northwest and
Alaska Fisheries Center for graphic presentation of data on maps. The maps
are drawn on CalComp (and other) plotters that are connected to the Center's
computer system and network.
This document includes actual maps that illustrate the numerous options
available to the user of the program:

different sizes of maps,

coastline coverage in each hemisphere,
resolution of coastline,

inclusion of details,

coastline, islands, and lakes,

rivers,

national and state boundaries,

depth contours

borders and labels,

decimal places for superimposed station data,
trace values and zero values,

track lines,

variable character sizes,

superimposed external lines,

multiple pens,

Mercator and polyconic projections,
overplotting

resolution of overplotting,

and a shaded density map.

Each section, devoted to a particular option, contains a reference map
illustrating the default values. Subsequent maps in each section illustrate
variations for that option., The parameters for generating each map are also
shown.

Appendices contain the MAP program documentation (current as of May,
1983), brief descriptions of programs that are frequently used in conjunction

with MAP, and tables of CalComp and Tektronix plotter symbols that may be used

to represent stations.,
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INTRODUCTION

The (RACE0O010) MAP program is but one of over 200 programs used by
the Resource Assessment and Conservation Engineering Division (RACE) at the
Northwest and Alaska Fisheries Center in the normal course of accomplishing
the Division's work. An overview of the resource assessment survey data base
and softwire system was presented in a prior report (Mintel and Smith 1981)
in which brief mention was made of the MAP program.

The MAP program is one of the fundamental and more fregquently used programs,
because of its broad range of applications of presenting data and results on
maps.

People who have not used the MAP program may find this document helpful
in rapidly understanding some of the possibilities for graphical presentation
of their data.

Other people who have been using the MAP program may see options illus-
trated that they have not used before. Numerous options have been added to
the program since it was first available. Some people may find the illustra-
tions more explanatory than the textual documentation.

Since no programming is required to produce maps, the options are in-
voked by making a simple parameter file with the text editor (CANDE) on the
computer system and by running the MAP program.

The approach taken for mapping has been to have a single main program.
Numerous options allow the user to specify the size of the map, the resolu-
tion, and kind of coastline features to be included., Other data may be
superimposed on the map by means of a plot work file. Such plot work files
are produced by various analytical programs, e.g., CPUE, STATION, TAXA, and

LLF/40.



By isolating mapping from other application programs, programming is
simplified. Graphics capabilities are easily and rapidly extended to many
programs without the need for graphics programming, i.e., programs simply
write a plot work file., Each record on a plot work file has latitude, lon-
gitude, station symbol, and a station value,

The plot work file is routed into the MAP program. The station symbol
and station value are plotted by MAP at the specified latitude and longitude,
Station values may represent sample numbers, catch per unit effort (CPUE) values
for a species, bottom depths, temperatures, vessel codes, or almost anything
that is contained in, or can be derived from, the user's data base.

Other programs frequently used in conjunction with the MAP program are
described briefly in Appendix C. Of these programs, LIST/PLOTWORK lists a plot
work file, and program UNDER/PLOT is used for resolving overplotting of sta-
tions.

Although a copy of the MAP program documentation is included in Appendix
A, users should always reference the current computer-based documentation on
(RACE0360)DOC/MAP ON RACE. Users may write or list that file for a copy of
the documentation. The computer-based documentation will be the up-to-date
official documentation of the MAP program. The illustrations contained herein
are considered auxiliary documentation, and will not be updated as changes are
made to the MAP program.

Extensions to the MAP program in progress as of April, 1983, but not
illustrated in this document, include additional and higher resolution depth
contours, and the 200-mile fishery conservation zone line from California
through Alaska.

Enhancements to this program, as well as news of other RACE software sys-

tems, are announced on (RACEOO10)NEWS ON RACE, which may be listed by any user.



Users within the RACE division may refer their questions about the MAP
program to their project data managers. People outside the RACE division may
refer their questions to Ken Weinberg, the RACE Data Manager, (206) 442-7796,

or FTS 399-7796.



SECTION 1. SIZES OF MAPS

Unless the map sizes are specified, the defaults are 10 inches high, 12
inches wide. If only a height is specified, the computer will calculate a
width, using a Mercator projection. Similarly, if only a width is given, a
height will be calculated. Both height and width may be specified to any number
of decimal places.
Often, when both dimensions are specified, the resulting maps are described
as "distorted". All two-dimensional representations of the earth are abnormal
in some respect. For additional information on map projections and representations,

see the map section in the Encyclopedia Britannica.
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SECTION 2. HEMISPHERES

The defaults are that maps are in the Northern and Western Hemispheres.

South and east may be specified, however.,
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SECTION 3. COVERAGE

Coastline is currently available for the entire North and South American
continents, The Asian coast, from approximately Hong Kong north through Siberia

is present, as is the Antarctic, Figure 3D shows only a portion of the Antarctic.
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SECTION 4. RESOLUTION

There are currently a few hundred thousand data points in the coastline
file., If all of these points were to be included in a map, an extraordinary
amount of computer and plotting time would be required.

The "SMOOTH" command allows control of how many of these points will be
used. The default is that every 20th point is used for coastline features.
This means that only every 20th point of the available coastline points will be
used in drawing the map.

For more detailed maps of small areas, e.g., Kodiak Island or Puget Sound,
more points may be included by giving a smaller smoothing number, e.g., "SMOOTH
2"

For less detailed maps, and especially maps of extremely large areas, e.g.,
continents, use a large smoothing number, e.g., "SMOOTH 200", to conserve com=-
puter resources, and to avoid producing a resolution that is finer than the
eye can detect.

The default smoothing for other features, such as state and national
boundaries, is different, A table is printed when the MAP program runs showing
the features included on the map and the smoothing used. Also shown is a
count of how many coastline, and other, points are included on the map.

As a general guideline, a map that is 20 by 20 inches should contain fewer
than 2,000 points. If your maps include many thousands of points, you probably
should use a larger SMOOTH command to reduce the number of points on subsequent
maps .

Another situation in which the "SMOOTH" command would be used is in
extending the coastline to the border of the map. The program presently does
not draw partial line segments if one of the two end points is outside the

boundary of the map.
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Whereas with the default smoothing (e.g., "SMOOTH 20"), a gap may appear
between the coastline and the border, the gap would be diminished by including

more points on the map (e.g., “SMOOTH 10" or "SMOOTH 5").
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SECTION 5., COAST, ISLANDS, AND LAKES

The coastline, islands, and lakes (and other features) are classified by
size as major, intermediate, and minor. The default "COAST" command includes
the major items. Options are available to include the intermediate and minor
features.

If the islands that you expected did not appear on the map, use the next

more detailed category, e.g., "COAST 2" or "COAST 3".



1
60 OON

S

4 OON

72 00OW

160 OOW
6

S

BOTTOM 54040
TOP 6000
LEFT 17200
RIGHT 16000
HIGH 6

WIDE 7

TITLE FIGURE 5A. REFERENCE COAST OPTIONS
COAST

172 O0OW

FIGURE SA. REFERENCE COAST OPTIONS

160 OOW

0 OON

54 00

ge



72 OOW

160 OOW

1
60 OON

BOTTOM 5400

TOP 6000

LEFT 17200

RIGHT 16008

HIGH 6

WIDE 7

TITLE FIGURE 5B. COAST 2 OPTION
COAST 2

60 OON

94 OON

S4 OON
172 OOW

FIGURE SB. COAST 2 OPTION

160 OOW

ve



60 OON

54 OON

172 OOW

160 OOW
60 OON

BOTTOM 5490
TOP 6000
LEFT 17209
RIGHT 16000
HIGH 6

WIDE 7

TITLE FIGURE 5C. COAST 3 OPTION
COAST 3

172 OOW
FIGURE SC. COAST 3 OPTION

5S4 OON
160 OOW

S¢c



26

SECTION 6. RIVERS

Major, intermediate, and minor rivers may be included similarly to the
coastline features,

Presently, there are some discontinuities in the rivers. Various segments
of the same river have been classified at different levels of detail in the
World Data Bank-II coastline files, the source of our data. If undesirable
gaps appear in the rivers, specify a more detailed level, e.g., "RIVERS 2" or

"RIVERS 3." 1In some cases, specifying 4 or 5 may be necessary.
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SECTION 7. NATIONAL BOUNDARIES

National boundaries may be included on maps. The boundary between Alaska
and Canada is classified as a national; not state, boundary. Currently national

boundaries are included for North and South America.
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SECTION 8. STATE BOUNDARIES

State boundaries may be included on maps of the United States and Canada.
The "STATES" command draws the provincial boundaries in Canada and the state
lines in the United States. Note that the boundary between Alaska and Canada
is classified as a national, not state boundary.

When multiple features are included on a map where portions of the features
are coincident (e.g., where a river is also a state boundary), multiple lines

are drawn if both features are requested.
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SECTION 9. DEPTH CONTOURS

Depth contours may be included on maps. Multiple contours may be specified.
Different pens, and hence, different colors, may be used for the coastline and
the depth contours (or any other features).

Another way to produce visual contrast between the coastline and a depth
contour is to use a wet ink pen for the coastline and a liquid ballpoint pen
for the depth contour.

The availability, source, and coverage of the depth contours is given in
the program documentation. Additional depth contours are presently being

digitized. When these are available, the program documentation will be updated.
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SECTION 10. BORDERS

A simple one-=line border is the default. A fancy three-line border may be

specified.
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SECTION 11. TICK MARKS

The default is that no tick marks are drawn around the border. A simple
"TICKS" command will cause the program to automatically generate tick marks at

appropriate intervals.
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SECTION 12. LABELS

The default is that just the four corners of the map will be labeled with
latitude and longitude. A simple "LABELS" command will cause the program to
generate labels around the border.

Other commands control the intervals for the labels on the X and Y axes.
In cases where the labels are explicitly controlled by the user, there may
be overlapping of the longitude (and possibly latitude) labels., This overlap
is a function of the size of the map, the interval specified for the labels,
and the size of the characters used for the border labels.

As such, overlap can be eliminated by increasing the size of the map,

increasing the label interval, and/or reducing the size of the characters in

the labels.
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SECTION 13. DECIMAL PLACES

A simple plot work file containing station values may be routed into the
MAP program. These values are superimposed on the plot. For decimal data, the
default is that three decimal places will be plotted.

Various options control the number of decimal places.

Integer and alphabetic values may be plotted by appropriately coding the
pPlot work file records. The format of the plot work file is in Appendix B, and
is also contained within (RACE0360)DOC/A/FORMATS ON RACE.

For all of the maps in this section, the same plot work file containing

the station values was used.
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SECTION 14. TRACE VALUES

Often it is desirable to differentiate between significant station values
and trace values. The "TRACE" command defines the threshold and also controls
the station symbol that will be used to represent trace values.

Another less convenient way of differentiating trace values is by changing
the programs that generate the plot work file containing the station values.

Figure 14B represents trace value stations with a triangle, Figure 14C
is nearly identical, but the trace value stations are represented with a "y"
instead of a triangle. In Figures 14B and 14C, no differentation is made
between zero values and trace values: both are considered trace values because
zero is below the specified threshold. Zero values and trace values can be
differentiated, though, by using the "OMITZERO" command as illustrated in Figure

15D in the next section.
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SECTION 15. ZERO DATA

When a station value is zero, by default just a station symbol will appear
on the map. The "ZERO" option will plot a zero next to the station symbol
(e.g., as would be desired for temperatures).

When used in conjunction with the "TRACE" command, the "OMITZERO" command
is used to differentiate between trace values and original values of zero.

In Figure 15A, the station values of zero are represented with a plus sign.
Use of the "ZERO" command, as in Figure 15B, causes the zeros to be plotted
next to the plus sign.

In Figure 15D, station values of zero (which might be "no catch" stations)
are represented with a plus sign only. Stations with trace values are repre-

sented with triangles,
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SECTION 16. TRACK LINES

Track lines ﬁay be drawn between stations that are on the plot work file.,
Uniform continuity of the track line may be controlled by a parameter on the
"TRACK" command.,

If, however, there are multiple track lines with differing numbers of
stations in each track line, then the continuity of the line segments needs to
be controlled in the program that generates the plot work file, This is
accomplished by inserting a dummy station at the end of each track line that is
off the map (say at 0,0, or 90,0).

Another way of handling track lines, instead of via the plot work file, is

to create a binary lines file and use the "LINES" command.
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SECTION 17. TYPE SIZES

Three character sets are used on maps: one for the title, a second for
the border labels, and the third for the station symbols and values.
Usually the default character sizes are acceptable, but the sizes can be

changed for any, or all, of the character sets,
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SECTION 18. SUPERIMPOSED LINES

An external binary lines file, such as might be generated by the (RACE0010)
GENERATE/LINES program, may be routed into the MAP program.

The lines defined therein will be superimposed on the map. Note that both
endpoints of each line segment must be within the bounds of the map for the
line segment to appear.

These generated lines might be grid lines, partial grid lines, strata

bounidaries, contour lines, or any other demarcation lines defined by the user,
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SECTION 19. MULTIPLE PENS

The CalCole/ plotter in Seattle is equipped with four pens, each of which
can have a different kind of pen (wet ink or ligquid ballpoint) and a
different color of ink (e.g., black, red, blue, green).

The "PEN" command in the MAP Program specifies which pen to use for all
subsequent map features until another "PEN" command is given.,

Hence, various features may be drawn in different colors. Contrast between
features can also be accomplished by using a wet ink pen (e.g., for the
coastline), and a ballpoint pen (e.g., for a depth contour), even though they
are the same color. (In this case the densities of the lines would be obviously
different,)

Different colors may be desirable for working charts, but may not be

satisfactory for final charts that need to be copied.

1/ Reference to trade names does not imply endorsement by the National Marine
Fisheries Service, NOAA.
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SECTION 20, PROJECTIONS

Two projections are presently available. Mercator, the default, is the
projection commonly used on hydrographic charts.

Polyconic, also known as equal area, projection is available. Unlike a
Mercator projection, the polyconic projection uniformly represents the same
number of square nautical miles per square inch of map. Polyconic maps should
be used in any situation where area is measured from the map (using a digitizer
or a planimeter),

Another use of polyconic projection is in producing output in (x, y)
coordinates, instead of (latitude, longitude) coordinates (via the "DUMP"
command in the MAP Program). The (x, y) output could then be routed into
contouring programs, e.g., where isopleths or averages are a function of the
surrounding points' values and their distances. Polyconic projection assures
proper calculation of distances in such applications.

For additional information on projections, see "Maps" in the Encyclopedia

Brittanica.
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SECTION 21. OVERPLOTTING

Often when stations are plotted on a map, they may be so numerous or so
close together that the result is an unreadable plot. This may be desirable in
cases where densities are presented in a relative, but nonquantitative manner.

In most cases, however, the overplotting is undesirable, There are numerous
techniques available for resolution of the overplotting. First, stations that
overplot can be removed from the data (on the plot work file).

The size of the map can be increased, which has the effect of spreading
the stations farther apart.,

The size of the characters used for the station symbols and values can be
decreased to give more space between stations ("TYPES" command). A subarea in
which overplotting occurs can be enlarged to spread out the stations, and
presented as an inset to or supplementary to the original map.

Station symbols and values may be replaced with a single station symbol to
represent magnitude of value. (See the (RACE0010)PLOTWORK/RANK program.)

Another technique is to subdivide the map into statistical blocks, and
represent each statistical block with a single summary value, such as is done
by the (RACEOO10)UNDER/PLOT program and illustrated in Figure 21B. Numerous
summary options are available, such as minimum, maximum, average, and count.

After the statistical blocks are summarized with program UNDER/PLOT, they
may, if desired, be shaded with a character pattern, as illustrated in Figure
21C, by running the SHADES program prior to running the MAP program. Options
in the SHADES program allow defining the threshold levels, the shading character
to use, and the horizontal and vertical pattern density corresponding to the
specified threshold.

When the UNDER/PLOT and SHADES programs are used, some statistical blocks

may overlap land areas, as can be deteced in Figures 21B and 21C.
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Other contouring processes, external to the MAP program, might also be

used to resolve overplotting.
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APPENDIX A

MAP Program Documentation
ALTHOUGH THIS DOCUMENTATION IS CURRENT AS OF MAY.,

1983,

THE USER SHOULD REFERENCE THE COMPUTER-BASED DOCUMENTATION ON

(RACEO0360)DOC/MAP ON RACE.

FOR EXAMPLE. TO OBTAIN A CURRENT COPY OF THE DOCUMENTATION, USE

THE FOLLOWING CANDE COMMAND FROM A TERMINAL:
WRITE (RACEO03&40)DOC/MAP ON RACE

PROGRAM MAP DRAWS A MERCATOR. “SKEWED" MERCATOR,
PROJECTION MAP ON THE CALCOMP PLOTTER.

OR POLYCONIC

VARIOUS COASTLINE, RIVER. STATE, AND NATIONAL BOUNDARIES MAY

BEE INCLUDED IN THE PLOT.

DEPTH CONTOURS FOR THE BERING SEA MAY BE INCLUDED. TOO.

STATIONS THAT HAVE BEEN DEFINED PREVIOUSLY ON A PLOT WORK FILE

MAY BE SUPERIMPOSED ON THE PLOT. STATION VALUES
BESIDE EACH STATION SYMBOL.

ARE SHOWN

PREVIOUSLY DEFINED LINES MAY ALSO BE SUPERIMPOSED ON THE MAP.

[y
]

PLOT WORK FILE (OPTIONAL).

THE STATIONS ON THIS FILE WILL BE SUPERIMPOSED

ON THE MAP.

IF YOU WANT JUST A MAP WITHOUT STATION DATA,

OMIT THIS FILE.

IF YOU ARE EXECUTING THE PROGRAM FROM A

NON-RACE

USERCODE, INCLUDE “ON FAMILYNAME" IN ALL OF YOUR

DISK FILE ASSIGNMENTS, E.G. .,

FILE 1=MY/PLOT/WORK ON NWAFC;
FILE 1=MY/PLOT/WORK ON REFM:
FILE 1=MY/PLOT/WORK ON RACEBASE;
FILE 11=MY/BINE/LINES ON NMML;
FILE 3=MY/PARMS ON SEFC;

ALSO, PLEASE NOTE THAT IF ANY OF YOUR INPUT
FILES (1, 2, 3, 4, S5, OR 11) IS OM ANY PACK
OTHER THAN RACE, INCLUDE THE "ON FAMILYNAME"

IN THE DISK FILE ASSIGNMENTS.

2 = PLOT TITLE FILE (OPTIONAL AND NORMALLY OMITTED).

THE PLOT TITLE NORMALLY IS DEFINED VIA THE
‘TITLE’ KEYWORD COMMAND ON THE PARAMETER FILE 5.

AS SUCH, FILE 2 IS NORMALLY OMITTED.

IF, HOWEVER, THIS FILE IS ASSIGNED.
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ON THIS FILE WILL BE THE TITLE
OF THE PLOT.

IF FILE 2 IS ASSIGNED, IT MIGHT BE, E. G..
A FILE CREATED BY THE CPUE PROGRAM AND
PASSED TO THE MAP PROGRAM.

w
]

BINARY COASTLINE FILE (OPTIONAL, SELDOM ASSIGNED)
4 = BINARY COASTLINE INDEX FILE (OPTIONAL. SELDOM ASSIGNED)

FILES 3 AND 4 WOULD ONLY BE REASSIGNED
WHEN A NON-STANDARD COASTLINE FILE IS USED.

S PARAMETER FILE (REGQUIRED)

& = PRINTER (DEFAULT)
USUALLY ONLY FILES 1 AND S ARE ASSIGNED BY THE USER.

7 = OPTIONAL OUTPUT BINARY FILE OF (X,Y) COORDINATES, IN INCHES.
THIS FILE IS ASSIGNED ONLY IF THE ‘DUMP’ COMMAND
IS INCLUDED IN YOUR PARAMETERS ON FILE 5.
THIS FILE MAY INCLUDE PLOT WORK FILE STATIONS,
COASTLINE, AND/OR OTHER LINES.
THIS OUTPUT DATA MIGHT BE ROUTED INTO CONTOURING PROGRAMS.

11 = OPTIONAL INPUT BINARY LINES FILE.
THIS FILE MIGHT HAVE BEEN CREATED WITH THE
GENERATE/LINES PROGRAM, AND THESE LINES WILL BE
SUPERIMPOSED ON YOQUR MAP.
(SEE NOTES AT END FOR FORMAT OF THIS FILE.)

PARAMETERS

THE PARAMETERS ARE FREE-FORMAT AND MAY START IN ANY COLUMN.
WHEN A LIST OF ITEMS MAY BE SPECIFIED FOR A PARTICULAR
COMMAND, THE ITEMS ARE FREE FORMAT. AND SEPARATED BY COMMAS.

THE MORE FREQUENTLY USED KEYWORD COMMANDS ARE. . ...
BOTTOM
TOP
LEFT
RIGHT
HIGH AND/OR WIDE
TITLE
COAST
TICKS
LABELS
PLACES 1 (FOR CPUE PLOTS)

KEYWORD
COMMAND FORMAT AND DESCRIPTION

MERC (OPTIONAL, DEFAULT)
SPECIFIES A MERCATOR PROJECTION MAP.

POLY (OPTIONAL)
SPECIFIES A POLYCONIC (EQUAL AREA) PROJECTION MAP.
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WHEN THE ‘POLY‘ COMMAND IS GIVEN, THE
BOTTOM, TOP, LEFT, RIGHT, MIDDLE., HIGH, AND WIDE
COMMANDS MUST ALSO BE GIVEN.

FOR MORE INFORMATION REGARDING MAPS AND PROJECTIONS.
CONSULT THE ENCYCLOPEDIA BRITANNICA (MAPS SECTION).

MAPS FROM WHICH YOU MIGHT BE CONTOURING SHOULD
BE POLYCONIC PROJECTIONS INSTEAD OF MERCATOR.

WHEN USING THE POLYCONIC PROJECTION, YOU SHOULD
AVOID THE FANCY, 3-LINE BORDER. ESPECIALLY IF TICKS
OR LABELS ARE REQUESTED.

ALS0, TICKS AND LABELS WILL NOT APPEAR AROUND THE
RECTANGULAR BORDER (AS IN THE MERCATOR PROJECTION).
INSTEAD, THEY WILL APPEAR AT THEIR PROPER LATITUDES/
LONGITUDES ACCORDING TO THE POLYCONIC PROJECTION.

BOTTOM DDMM (REQUIRED)
WHERE DD=DEGREES. MM=MINUTES.

THE BOTTOM BOUNDARY OF THE MAP IS DEFINED
IN DEGREES AND MINUTES.
E.G. .,
BOTTOM S045
SPECIFIES A BOTTOM BOUNDARY OF 30 DEGREES., 45 MINUTES.

THE DEFAULT HEMISPHERE IS "N". IF SOUTHERN HEMISPHERE
IS DESIRED, SPECIFY BOTTOM DDMM, “S", E.G..
BOTTOM 1000, “S"

NOTE - THE MINUTES MAY BE SPECIFIED TO ANY
NUMBER OF DECIMAL POINTS, E.G..
BOTTOM 5240. 2500 (52 DEG., 40.25 MINUTES)

(OR 52 DEG., 40 MIN., 15 SEC.)
THE FRACTIONAL MINUTES CAN SIMILARLY BE SPECIFIED
ON ALL OTHER COMMANDS.

EXAMPLES

BOTTOM 5000
BOTTOM 5330, "N"
BOTTOM 2000, "S“

TOP DDMM (REQUIRED)

THE TOP BOUNDARY OF THE MAP.
DD=DEGREES, MM=MINUTES.

DEFAULT HEMISPH<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>