




















Activity I: Make a
Mercator Projection

Follow the directions below to make a
close approximation of the normal
Mercator projection. A few activities with
the map are included to demonstrate the
important characteristics of this projection.

Time:
One 50-minute period for steps 1-10.

After photocopying in step 11,
one 50-minute period for steps 11-14.

Materials per person:

* Protractor

* Compass

* Ruler

* Two sheets of 11 x 17 inch paper
* Transparent tape

* Sharp pencil

* Fine point pen, preferably black

Procedures:

1. Tape the two pages together along the
17-inch sides and orient the paper as shown
in illustration A, with
the tape on the
reverse side.

L e -—-

ST e

2. The joint between
the two pieces of
paper will be the
“equator.” Lay the
protractor on the
paper with the flat side on the left. Place
the zero point and the 90-degree mark on
the equator (see illustration B). Use the
compass to draw a semicircle with a 6-inch

lllustration A

lllustration C

lllustration B

diameter, flat side on the left. Mark the
center (the zero point, Z) on the diameter.
IMPORTANT NOTE: Make all marks lightly
in pencil, unless otherwise instructed.

3. Using a protractor, mark every 10
degrees around the semicircle (see illustra-
tion C). Starting at the top, label these

points A, B, C, ..., S. —
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lllustration D

4. Beginning at Z,
measure left along the
equator 2/5 of a radius
(in this case, 1.2 inch-
es) and mark a new
point, T, as shown in
illustration D.

5. Using the protrac-
tor, draw the western-
most line of longitude
perpendicular to the
equator and tangent to
the original semicircle
at point J (see illustra-
tion E).
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lllustration E

6. Set the spacing of the lines of latitude as
follows: With the left end of your ruler on
point T, align the right side to point I on
the semicircle; mark where this line (TT)
intersects the westernmost longitude line.
Beginning again at point T, mark points on
the westernmost lon- —
gitude for lines
through points H, G,
F,E, D, and C (see
illustration F). Each
point marks 10
degrees of latitude.

7. Draw latitude lines
parallel to the equa- lllustration F

tor through these new points. To make the
latitudes parallel, measure the distances
between marks on the westernmost longi-
tude line; copy these measurements and
mark equivalent points on the easternmost
longitude line. Connect pairs of points (a
western and an eastern), preferably begin-
ning closest to the equator.

8. Repeat steps 6 and 7 for latitudes south
of the equator. Notice that on this projec-
tion, lines of latitude are parallel and spac-
ing between them increases away from the
equator. Latitudes 90° N and 90° S cannot
be shown on a Mercator projection,
because they are infinitely far from the
equator (although this approximate con-
struction does not show this).

9. Set longitude lines as follows: Measure
east 0.5 inches from the westernmost longi-
tude and make a mark on the equator. This
represents 10 degrees of longitude. Repeat
this step 17 more times, and you will have
180 degrees of longitude. From each point
on the equator, use
il { « the protractor to

- draw a perpendicu-
lar line. On the

o Mercator projection,
longitude lines are

&2 5 parallel and equally
180W spaced, as shown in

lllustration G illustration G.

10. At this point, the map covers only half
the planet (a hemisphere). Carefully trace
this grid in ink.

11. To map the entire Earth, make two
copies of the original and join the copies
along the one’s easternmost line of longitude
and the other’s westernmost (see illustration
H). Lines should connect across the copies.
These two lines both represent the Prime
Meridian, the line of 0 degrees longitude.

12. Label the latitude and longitude lines
along the right and bottom of the map. The
equator is 0 degrees latitude, and latitude
values increase in increments of ten to the
north and south. The westernmost longi-
tude line is 180 degrees W; longitude
values decrease in increments of ten to 0
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small scale maps are regional compila-
tions of more detailed maps, bringing
information together for the first time
at a common scale.

Context is information that serves to
orient the map reader to the mapped
place. As you look at the maps on the
poster, you may look for familiar fea-
tures (such as the “boot” of Italy) to
identify the area shown. Geographic
information that provides context can
include coastlines, boundaries, roads,
rivers and lakes, cities and towns, topo-
graphic features, place names, and lati-
tude and longitude.

Distortion is another important aspect
of context; every flat map of a curved
surface is distorted. The choice of map
projection determines how, where, and
how much a map is distorted. It is
important to understand the kind and
amount of distortion on the map sheet.
The typical mapping project now plots
information on a base map, which
shows where the place is and establish-
es the scale, orientation, context, and
spatial distortion of the information to
be mapped. The type and scale of the
mapping project affect the choice of
base map. Digital, or computerized,
mapping frees the cartographer from
some constraints imposed by a base
map, because features can be readily
selected or deleted, and the projection
and scale can be changed easily.

A map’s purpose is usually clear from
its title and explanation, but other

information (author, date, publisher,
source of funding, etc.) hints at why
and for whom the map was made. A
knowledgeable map reader, recogniz-
ing that a map is both a simplification
and a distortion of reality, will look for
clues to the cartographer’s purposes
and biases.

The information collected for a map-
ping project is called spatial data. Any
object or characteristic that can be
assigned a geographic location can be
considered spatial data. Spatial data
always include locations, but may also
include values to be represented.

These two kinds of information are
qualitative data (for example, schools,
roads, rivers, States) and quantitative
data (for example, altitudes, amount of
precipitation, per capita income, popu-
lation density). Qualitative data, while
not numeric values, may be ranked, as
in categories of roads or schools.

Quantitative data can be treated in
many ways. The cartographer may first
decide to generalize data. Several
closely spaced points may be general-
ized to one symbol; features may be
eliminated as map scale is reduced;
questionable data may be eliminated
where other data are sufficient.

Likewise, grouping of data can be
done in different ways. Large ranges of
numbers may be grouped with breaks
at round numbers (for example, 10, 20,
30) or at statistical mean and standard

deviation values; in this case, the indi-
vidual points may be mapped in vari-
ous colors or sizes to correspond with
group values. Another way to group
data is within geographic areas, using
colors or symbols for areas, rather than
symbols at each data location.
Generalization and grouping dramati-
cally affect the message the map pre-
sents, by simplifying the data.

The success of a thematic map
depends on map design. Scientific
maps like Edmund Halley’s 1701 map
of compass variations usually show
only enough geographic data to orient
the user, while emphasizing the con-
tent. Halley, for whom the comet is
named, pioneered several cartographic
techniques. The 1701 map introduced
isolines, lines of equal value, a tech-
nique now used on topographic and
other kinds of maps. The 1886
Sanborn fire insurance map includes
as much as its business purpose
requires, but nothing more.
Triangulation maps, such as the 1744
map of France, show the network of
points and lines, in this case colorful-
ly framed within national boundaries.
The 1989 earthquake map of the
United States indicates the relative
hazard by a contoured and colored
surface, which also shows State
boundaries.
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