
Earth Science 3: Cartographic Projections (& Map Elements)

Review & expand upon the basics  of map literacy.  In  particular,  to  familiarize students with
different  projections  so that  they can cope with seeing “oddly” formatted maps (as in  ES02-
Earthquakes), and also recognize that the form of the map may distort or enhance its message.

Audience:
4th–12th

MCAS:
6th–8th ES1 “Recognize, interpret, and be able to create models of the earth’s common physical features in
various mapping representations, including contour maps.”
Social Sci. 6.1 “Use map and globe skills … to interpret different kinds of projections, as well as topographic,
landform, political, population, and climate maps.”

Indirectly
3rd–5th SIE&D1“Record data and communicate findings to others using graphs, charts, maps…”
Math 4.P.5 “Solve problems involving proportional relationships, including … map interpretation (e.g., one
inch represents five miles, so two inches represent ten miles).”
Math 6.M.3 Nearly identical to 4.P.5

Vocabulary:
Terms to know beforehand:

• latitude—horizontal lines (parallels) in the grid system used
to specify locations on the surface of the Earth.

• longitude—vertical  lines  (meridians)  in  the  grid  system
used to specify locations on the surface of the Earth.

Terms defined in lesson:
• projection
• compass rose/north arrow
• key/legend
• scale bar

Related Modules:
ES04 Cartographic Symbology further explores the visual language of maps, and ES05 Topography focuses‒ ‒
on the use of maps to accurately convey information about the shape of the land. In ES02 Earthquakes students‒
compare maps of different projections, and use a scale bar to measure distance in the triangulation of a quake.

Preparation:
A possible activity for younger students is to peel loose-skinned tangerines, attempting to keep the peel intact,
and then trying to flatten the peel without tearing it; an impossible feat. Additional emphasis can be added if
students first make a large drawing in marker on the fruit, and sketch a prediction of what it will look like post-
peeling; as suggested in the Boston Geology link on page 2.

Follow-up:
Having  students  create  maps  of  the  school  neighborhood  can  serve  as  an  excellent  follow-up  activity  to
reinforce the importance of basic map elements, and the need for selective omission of detail i.e; simplification.
Is a scale bar necessary on all types of maps, or can one simply note the length of key road segments on a sketch
of the route from home to school? Compare student maps to a printed street map, or an online map service.
Additional ideas are included in the Boston Geology link on page 2.
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Additional Resources:
http://  youtube.com/watch?v=dldHalRY-h — Video2 (3:44), 42 Amazing Maps Re: Worldmapper, see ES04 above
http://gutenberg.org/files/18975/18975-h/18975-h.htm#starmap — Pentagonal-based  gnomonic “globe”;  click
the image for a larger version to print and cut-out for comparison with the other foldable projections
http://wired.com/wiredscience/2013/07/projection-mercator/ — Unlearn all your Mercator misconceptions
http://datapointed.net/2010/11/africa-greenland-mercator-map-distortion/ — Mercator distortions in context
http://economist.com/blogs/dailychart/2010/11/cartography — Critique of the “True Size of Africa” infographic
http://genekeyes.com/FULLER/BF-1-intro.html — Critique of Dymaxion projection
http://newscientist.com/gallery/unfolding-the-earth — Alternative projection to minimize distortion
http://marybakereddylibrary.org/exhibits/mapparium — An inverted globe exhibit in Boston's Back Bay
http://bostongeology.com/geology/eqhazard/activities/mapping/worldmaps.pdf — Projection activities
http://csiss.org/map-projections/ — Gallery of map projections
http://andywoodruff.com/blog/accidental-map-projections/ — Accidental map projection art
http://flickr.com/photos/sbprzd/sets/72057594138628700/ — 360° photo of a room shown in many projections
http://progonos.com/furuti/MapProj/Normal/TOC/cartTOC.html — Map projection tutorial
http://nationalatlas.gov/articles/mapping/a_projections.html — Glossary of map projection terminology
http://pubs.er.usgs.gov/publication/pp1395 — USGS publication Map Projections: A Working Manual
http://maps.massgis.state.ma.us/map_ol/oliver.php — Create electronic maps of Massachusetts
http://nationalatlas.gov/mapmaker — Create electronic maps of the United States
http://earthobservatory.nasa.gov/blogs/elegantfigures/2011/02/24/map-projections-matter/ — Story of poor projection selection
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