
The aim of this question was for you to appreciate the different ways the earth (being a sphere) can be
projected onto a 2D plane. It is not possible to project a sphere onto a 2D map without distorting some aspect
of it. The choice of cartographic projection was of great importance to navigators and sailors before the advent
of advanced technology, such as the marine chronometer (1761) or even later with GPS (1978). One would not
like to travel along a length which turns out to be much longer than what the map suggested!

The four maps you were given were the: Eckert VI projection (E), Sinusoidal projection (S), Gall-Peters
projection (P) and Mercator projection (M). Each map differs in the choice of a surface on which to project
(eg, a cylinder or plane) or in the way which one projects.

The most famous projection, and one which you probably recognised, is the Mercator projection created by
the Flemish geographer Gerardus Mercator in 1569. It is an example of a cylindrical projection, described in the
picture below, where lines of latitude and longitude are straight and perpendicular to each other. This forces
an east-west stretching of the map, particularly as one moves further away from the equator. Furthermore the
Mercator projection is conformal, which means angles are preserved around all points.

From the point of maritime navigation, all lines making constant angles with longitude lines (called rhumbs) are
represented by straight segments on a Mercator map. Sailors could then put their compass on top of the Mer-
cator map and travel in the direction indicated by the rhumb lines. However the Mercator projection distorts
the size of objects as the latitude increases from the equator to the poles. For example, it makes Greenland
appear larger than Africa, when in reality Africa’s area is 14 times greater. Note that stereographic projection
would make Greenland even larger!

The sinusoidal map, which appeared as early as 1570, is an example of an equidistant projection, where
distances along latitudes are preserved. The scale is also constant along the central longitude and the area
measure is preserved. The sinusoidal map is also called the equal-area Mercator projection. Note that no
projection can be both equal-area and conformal, so for such an equal-area map, the shapes must be distorted.
For a sailor, this isn’t very useful!

The Tissot indicatrix (invented by the French mathematician Tissot in 1859) is a useful way to measure the
distortion caused by projection. The idea is to place circles on the globe and measure their changing shape,
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size and orientation once projected onto the map. Above we show the Mercator projection (left) and Sinusoidal
projections (right).

The Gall-Peters (1855) map is another example of an area preserving map. This means that areas of equal
size on the globe are also equally sized on the map. Vertical distances are stretched about the equator and
squashed towards the poles. Furthermore the longitude and latitude lines run vertically and horizontally so
ideas such as NW, NE, SW, SE can be easily determined. Note this isn’t true for the Eckert VI map (1906),
which is not projected onto a rectangle. The Eckert map also preserves area, distorting shapes in the process.
The length of the polar line is half that of the equator, and lines of longitude are sinusoids (ie, curvy!). The
latitudes are spaced to preserve area.

In the problem you summed the distance along a line of longitude (Stockholm to Cape Town) and latitude
(Cape Town to Sydney). You should have found

M < S < E < P

The sinusoidal distance is the most ‘accurate’, since the longitude line from Stockholm is closest to the preserved
line through the central meridian, and latitude distances are preserved. If the points you had to measure
distances between had been closer to the poles, then undoubtedly the Mercator projection would have ‘won
out’.
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