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Cartographers in the Field This Depression-era oil
painting, created by Hal Shelton in 1940, depicts
mapping techniques used in the early days of
cartography, including an alidade and stadia rod for
determining distances and elevations and a plane-table
for sketching contour lines. This 4-by-6 foot paintingis
on display in the USGS library in Menlo Park,

California.
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Between 1879 and 1885 the USGS
surveyed approximately 796,590
square miles in the following States

and Territories:

Massachusetts, Connecticut, New
York, New Jersey, Maryland, Virginia,
West Virginia, North Carolina,
Kentucky, Tennessee, Alabama,
Georgia, Missouri, Kansas, Texas,
New Mexico, Arizona, Nevada,
Montana, Idaho, Wyoming,
California, and Washington.

Congress appropriated $3,486,649.00

To fund the expeditions
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Expeditions often included one or
two geologists, up to four
topographers, topographer’s
assistants, and camp personnel;
typically a cook, and for larger
groups, a packer, and a teamster to

handle the wagon train.

Field work instruments included a
small transit which included a
small telescope mounted on a

planetable tripod.

With it, the topographer, from
primary and secondary
triangulation points (usually on the
highest peaks), took numerous
readings of horizontal and vertical
angles to other points and salient

features.

A USGS PACK TRAIN CARRIES MEN AND EQUIPMENT
UP A STEEP SLOPE
WHILE MAPPING THE MOUNT GODDARD, CALIFORNIA QUADRANGLE.
DATE: 1907



TOPOGRAPHER GEORGE STANLEY DRUHOT WORKING WITH A
TRIPOD, PLANETABLE, AND ALIDADE AT KAHEKILI LEAP, ON THE
ISLAND OF OAHU.

HIsS TWO COMPANIONS ARE MALCOLM SPRINGER AND TAI HAI
LAU
1928
PHOTOGRAPHER: HENRY MATSUDA

These angles and descriptions of points
sighted were recorded in a notebook by
the topographer’s assistant, who also

made a drainage and profile sketches of

the surrounding country.

The area covered was a complete sweep

of 360 degrees.

The assistant was often an artist and his
panoramic sketches were often
beautiful as well as accurate. Another
duty of the assistant was to care for the

barometer, and record its readings.
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WITH GREAT PRECISION, AN ENGRAVER
CAREFULLY CUTS AWAY SMALL RIBBONS OF
COPPERTO CREATETHE CONTOUR PLATEFORA
US GEOLOGICAL SURVEY TOPOGRAPHIC
QUADRANGLE.

Until well into the twentieth century, the two-
dimensional representation of landscapes
occupying three-dimensional space required
the meticulous recording of the observations of
human beings physically located within that
space. A person (or persons) documented
measurements and sketched notable features,
then transferred both to paper. The resulting
notes could later be transcribed, drawn to scale,
and reproduced. The culmination of this effort
conveyed the observations of an eyewitness to
another person solely through the use of

mutually intelligible symbols.



LITHOGRAPHIC PRINTING STONES FOR MAP-MAKING

EACH USGS TOPOGRAPHIC MAP TYPICALLY REQUIRED
MULTIPLE LITHOGRAPHIC STONES FOR PRINTING, ONE FOR
EACH COLOR SHOWN ON THE MAP.

LOCATION: RoOLLA, MO, USA



TOPOGRAPHIC INFORMATION WAS TRANSFERRED FROM COPPER
OR ZINC PLATES TO A LITHOGRAPHIC STONE FOR PRINTING



“A PORTION OF THE ENGRAVING ON THE PLATE USED TO PRINT
POINTS, LINES, AND TEXT IN BLACK INK. ENGRAVINGS ON THE
PLATE ARE LEFT-TO-RIGHT REVERSED. THIS PLATE WAS
CLEANED AND TREATED TO IMPROVE THE VISIBILITY OF THE
ENGRAVING. THE PLATE WAS USED TO PRINT THE WASHINGTON
[D.C.] AND VICINITY, 1:31,680-SCALE TOPOGRAPHIC MAP”



A ZINC PLATE IN ITS STORAGE CABINET. MOST PLATES WERE
STORED HORIZONTALLY IN WOODEN CABINETS TO PREVENT
TOUCHING AND WARPING (PHOTO COURTESY OF BRUCE
GEYMAN, USGS)



Final Disposition

Beginning in February 2015 the General
Services Administration made the copper
plates still held at the USGS headquarters in
Reston, VA available to the public for
purchase. This was done only after the plates
were offered to federal, state, and local
governments (including schools and

universities).



