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MANUAL OF TOPOGRAPHIC METHODS.

" By Hexgry GaxNETT.

CHAPTER L
INTRODUOTION.
OBJECT OF THIS MANUAL.

The object of this manual is & deseription of the topographic work,
instruments, and methods of the United Statea Geological Survey,
primarily for the information of the men engaged in this work. It
iz not intended to be an elementary treatise on surveying, as it pre-
supposes a knowledge of the application of mathematies to surveying
equivalent to that obtained in our professional schools. Neither is
it intended to be a general treatise on topographic work, altho it
may, to a certain extent, supply the need of such a work,

Surveys are made for iwo widaly different purposes. One consists
in laying down upon the ground certain geometric figures, such as
a town plat or the alignment of a railroad or an agueduct. The other
purpose is the making of maps, or miniature representations of the
country. While the instruments and operations are to some extent
the same in both, the purpose and the results are very different.

Most books on surveying have in view mainly, if not entirely, the
firat of these two purposes, operations incident to the making of
maps being more or less slighted. Herein the author will attempt to
describe the most approved methods of surveying as applied to the
production of topographic maps, whether on large or small acales
and whether of & high or a low degree of securacy, including rough
reconnaissance as well as accurate and detailed surveys.

CLASSES OF MAPS.

A map is & representation, in plan, of a part of the earth's surface.
The variety of maps is legion, depending upon the class of features
or phenomena which they represent or which is made prominent on
them. Thus there are geologic maps, zoologic maps, botanic maps,

s This manial was first published lo 804 sa Monograph XXIT of the United States Geologloal
Hurvey. 1



2 MANUATL OF TOPOGRAPHIC METHODS,

cadastral maps (which represent, primarily, property lines), political
maps, ete. For all these it is essential that there be a base upon
which the specific phenomena can be represented. .This base should
ghow certain topographic features, as streams and other bodies of
water, railroads, towns, and cities; ‘while some sort of convention to
represent the relief of the ground is usually a valuable adjunct.
From the point of view of scale, those maps which show only
topographic features may be grouped in two classes: First, those
on small scales, say 10 or more miles to an inch, which may be prop-
erly called geographic maps and which are usually compited from
other maps on larger scales; and, second, those on large seales, which
may properly be called topographic maps. Maps of the latter class
are often made directly from surveys, and being the first product of
these surveys, are known as mother maps, bacause they constitute
the source from which other maps are compiled. In this work are
described the methods of surveying dnd the preparation of maps on
“large scales—maps which can be conveniently made directly from

BUTVEYS.
TOPCGRAPHIC MAPS.

A topographic map should represent rivers, creeks, lakes, ponds,
and all other bodies of water, together with coast lines; all artificial
features that are of sufficient prominence to be represented on a
scale, such sa roads, boundary lines, cities, towns, villages, houses,
and, in case of large-scale maps, fences and other such objects,
bridges, fords, dams, canals, aqueducts, ete., and the relief of the
ground—ita hills, valleys, mountaing, canyons, ete.

The relief of features can be shown by different methods, which
may be classed as qualitative and quantitive. Qualitative methods
show relief by shading, either by means of erayon or color or by
means of hachure lines—lines which are drawn in the direction of the
slope and which by their relative heaviness and closeness produce the
effect of shading. These methods merely show the degres of slope;
they give no information regarding the abschite amount of relief, or
elevation above sea level. They have been in extensive use thruout
the world, but their #se iz now rapidly diminishing.

CONTOURS.

The method of expressing relief now commonly in use, which
has largely replaced the methods deseribed above, ts that known
as the contour method. Contours are lines drawn st equal eleva-
tions above sea level, every point upon a contour being, or being
supposed to be, 8t the elevation indicated by that line. These con-
tours would become shore lines if the level of the sea were raised
siceessively to the heights indicated by them. This method is con-
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fessedly not so graphic as the others, but it has th's great advantage,
that it expresses absolute elevations; the height sbove the datum
{usnally sea level) of any portion of tha area represented can be read
directly from the contours. Moreaver, it expresses the slopes, since
where they are steep the contours must necessarily be elose together,
and where they are gentla the contours must be far apart. Modern
maps, 88 a rule, are contour maps,

The contour interval is the vertical seale of the map. This should
be proportioned to the horizontal scale and te the degree of relief
of the country. With the same hor'zontal scale the contour interval
would naturally be large for & country of bold relief and small for one
of slight relief, since in the former cass the same difference of altitude
iz of much less importance than in the latter case,

SCALES.

The scale of a map is the proportion which exists between the
dimepsions of the map and those of the area which it represents. Tt
is designated in several ways:

By the number of miles or of feet represented by an inch cn the map.

By what is called a fraciional scale, the numerator representing a
linear unit of the map and the denominator expressing the number of
such units in & corresponding distance on the ground, as 1 ¢ss.

By a bar scale, wherein a measure on o map is marked with ita
corresponding measure on the ground.

On many maps all of these forms of designating the scale are given.

The scale of o map should be chosen so as to represent as much
detail and a3 great accuracy as are needed for the purpese for which
the map is made. It should be neither larger nor smaller than is
required to suit this purpose. For a small smount of detail a large
scale is unnecessary, while too small a scale does not allow the legible
representation of the detail required. Thus the statement of the
scale of a map should afford an idea of its accuracy and detail.

CULTURAL FEATURES.

The list of cultural features, or works of man, which should be
represented on a map depends upon the scale of the map and the
purposes for which it is made. A general topographic map, which
is designed for use for many years without revision, should eentain
comparatively few of these featurss—only those which are likely to
be permanent and which'are of importance to the community rather
than to individuals. These features change with considerable rapid-
ity, and keeping the map revised involves the expenditure of much
labor and money if many such features are represented. For these
reasons their introduetion should be restricied so far as is compatible



