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PREFACES

Why 8tudy Topographic Maps?

The purpose of this publication is to show how to read topo-
graphic maps and use them in everyday life.

As study will make clear, map reading is important in planning
and construction of airports, highways, dams, pipelines, power
lines, houses, and buildings for government and business. Map-
reading skills are essential for geologists, engineers, fishers,
campers, and rock collectors—the list seems endless. Even gene-
alogists use topographic maps, to locate cemeteries, abandoned
post offices, ghost towns, former county lines, and farms where
their great-grandparents lived.

In this publication, the main text outlines the principles of maps
and mapping (with guides to resources for further study); it is
intended primarily for teachers but also for students and indeed
anyone interested. Next comes an array of activity sheets for
students. The activities require only a topographic map, a ruler, a
lead pencil, and the accompanying folder Topographic Map Sym-
bols (back pocket).

Some activities have been tailored to particular areas (among
them the Oologah, Turner Falls, Bethany NE, and Ada quad-
rangles). However, readers in other parts of the State may find
maps of their own areas more relevant, and questions and exer-
cises provided here can be adapted, easily, to almost any geo-
graphic area and any topographic map.

Puzzles include crosswords and word searches, and their diffi-
culty and complexity varies, thus allowing for a range of ages and
grade levels. The general target is grades 6—12, but the variety of
topics—map colors and symbols, contours, etc.—enable an activity
to be modified as necessary.

Classroom use may depend on the number and variety of maps
available: students can work with a map as individuals, or as
teams, and different students (or teams) can work with maps of
different areas. Alternatively, some can work with maps while
others devote themselves to puzzles and other exercises not requir-
ing immediate use of a topographic map. Or a teacher may use a
single map as the focus for lecture and demonstration.

James R. Chaplin
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HOW ARE TOPOGRAPHIC MAPS  USED?
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o show any part of the Earth’s surface—its
size and shape, and the things on it—our best
tool is a map. Unlike the solid ground, a map is
portable; unlike a photograph, it can be selec-
tive. Road maps, planimetric maps, thematic
maps, and topographic maps serve special
purposes, and we choose the one that fits our
need.

Planimetric maps show boundaries, ma-
jor drainage systems, roads, and buildings—
but not the shape of the land.

Thematic maps emphasize specific themes
such as political boundaries, soil types, popu-
lation, or national forests.

Topographic maps are like planimetric
maps plus contour lines, which show the shape
and elevation of the terrain. These maps may
concentrate more information on a sheet of
paper than any other sort of map in general
use: they show mountains, valleys, plains,
lakes, rivers, and vegefation; they also depict
artificial (manmade) works like roads, bound-
aries, buildings, and power lines. They show

many names as well.

@1

Maps also vary according to the scale of pub-
lication—large, medium, and small (see Table
1). Large-scale maps show more detail than
those at small scale, but small-scale maps de-
pict a larger area on the ground.

Large-scale maps, such as 1:24,000, are es-
pecially useful for highly developed areas, or
for rural areas where detailed information is
needed for purposes such as construction. Me-
dium-scale maps, such as 1:62,500, may be ad-
equate for rural areas if few details are re-
quired. Small-scale maps, such as 1:250,000,
depict large areas on a single sheet and are
useful for regional planning.

In general, 7.5-minute quadrangle maps
(1:24,000) are the most useful of the large-scale
maps, and in this guide we will use as an ex-
ample one 7.5-minute quadrangle map pub-
lished by the United States Geological Survey
(USGS). First we’ll look for information about
the map itself and a few basic tools for using it,
and then discuss the tools in more detail; fi-
nally we’ll turn to the map and learn to read

what it says about the land.
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Reading Topographic Maps

TABLE 1.—USGS Map Series and Their Essential Characteristics

1linch Standard Map area Paper size®
Series Scale represents quadrangle size* (approx.sq.mi.) (inches)
7.5-minute 1:24,000 2,000 feet 7.5%x17.5 49-70 22 x 27¢
15-minute 1:62,500 ~1mi 15 x 15’ 197-282 17 x 21¢
U.S. 1:250,000 1:250,000 ~4 mi 1°x 2° 4,580-8,669 34 x 224
U.S.1:1,000,000 1:1,000,000 ~16mi 4° x 6° 78,734-102,759 27 x 27

Note: Modified from U.S. Geological Survey (Anonymous, 1969).

2Latitude x longitude.
bEast—west (width) by north—south (length).

°South of latitude 31°, 7.5-minute sheets are 22 x 27 inches; 15-minute sheets are 18 x 24 inches.
dNorth of latitude 42°, sheets are 29 x 22 inches. Alaska sheets are 30 x 23 inches.

Starting Out

Let’s suppose you live in Oologah, Rogers
County, Oklahoma, and want to learn about
land use in your area. A good place to begin is
Oklahoma—Index to Topographic and Other
Map Coverage, published by the USGS (see
Appendix 1 and back pocket). It consists
primarily of index maps, notably one showing
all the State’s 77 counties and the hundreds
of 1:24,000-scale maps with the name of
each. Near Oologah on the index map is
the word OOLOGAH—the name of the quad-
rangle you want—and instructions for buying
a copy.

On first consulting any map, begin with in-
formation in the margin of the sheet. There
you’ll find the map’s title, the location of the
area depicted, the scale of publication, who did
the mapping and how, and when the map was
published. (Throughout this discussion, refer
to Figures 1 and 2, and consult the Glossary as

necessary.)

Name.—The title of our quadrangle is found
in the upper right-hand corner: “Oologah Quad-
rangle,” further identified as in “Oklahoma—
Rogers County” and “7.5 Minute Series (Topo-
graphic)” (Fig. 2). As with other quadrangles,
this one has been named for a prominent place
in the map area.

In the lower right-hand corner of the map
sheet, the quadrangle is reidentified as “Ool-
ogah, Okla.,” together with the date of original
publication (1970) and “photorevised 1980”
(Fig. 1). (Other lines here give in abbreviated
form the latitude and longitude, and a key to
the Defense Mapping Agency.)

Location.—Also in the lower right-hand cor-
ner is a small outline map of Oklahoma, with
a black rectangle locating the Oologah quad-
rangle (Fig. 2). Close to the edge of the main
map, names of adjoining quadrangles appear
(in parentheses), such as the Winganon at the
northeast corner (Fig. 2), the Claremore at the

southeast corner (Fig. 1), and so on around.
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Reading Topographic Maps

Scale.—At bottom center of the sheet is the
map scale, given both as a ratio (here 1:24,000)
and also as bar scales in miles, feet, and kilo-
meters, and then the contour interval (10 feet).
Beneath the bar scales is a note about the da-
tum base and another specifying the accuracy
standards used, and then names of places

where copies of the map are sold.

Coordinates.—At each corner of the map ap-
pear coordinates of latitude and longitude,
specifying (in this example) that the northeast
corner of the Oologah quadrangle lies at lati-
tude 36°30’N, longitude 95°37'30” west. (This
designation is abbreviated; see discussion be-

low.)

Direction.—Near the lower left-hand corner
is a declination diagram: the line marked with
a star points true north (or geographic north);
the arrow marked MN points to magnetic
north; the arrow GN points to grid north. The
angles shown are called declinations, and they
enable use of a compass in field work with this

map.

Credits.—At the upper left-hand corner of the
map sheet is the name of the publisher, here
the U.S. Geological Survey, Department of the
Interior. The map was produced in cooperation
with another government agency; for the
Oologah quadrangle, credit goes to the State of
Oklahoma. At lower left is a list of agencies
responsible for various aspects of mapping,
editing, and publishing; also, miscellaneous

technical details.

Details.—At lower right (above the quad-
rangle name) appears the scheme for describ-

ing road surfaces.

Supplementing the latitude and longitude
as given at corners of the map, intermediate
numbers are shown at tick marks a third of
the way along each side. On the right side of
the Oologah map they read 27'30” and 25’ (a
reader must check the corners and supply the
degree numbers). In effect, these intermedi-
ate marks divide the map into nine smaller
quadrangles, making it easier to find a given
point—or to describe it.

Also close to the map but in the margin, Pub-
lic Land Survey coordinates are printed in red,
examples here being “T. 23 N.” (on the right-
hand side) and “R. 16 E.” (near the upper-right
corner); these are township and range lines,
which will be discussed below.

At lower left are credits for various aspects
of mapping and publication: as on the map at
hand, credits usually name the mapping agency
and the publisher, then add information about
mapping methods and standards.

So much for basics; now for more detail, be-

ginning with compass direction.

Finding Your Way

All maps use a true-north meridian for ori-
entation, and almost all maps have true north
at the top—the true-north meridian being a line
pointing toward the North (geographic) Pole.

However, a compass needle points toward the

magnetic pole, which does not coincide with the
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Reading Topographic Maps

geographic pole. Nor does it stay in one place,
but is constantly drifting. Thus the declination
varies from time to time and from place to place.
(For the topographic maps considered here, the
figure for the angle is obtained from the U.S.
Coast and Geodetic Survey.) In Figure 2, the
magnetic declination is the angle between the
star (true north) and MN (magnetic north).

Magnetic north can be either east or west of
true north. When true north and magnetic
north lie in exactly the same direction, the dec-
lination is zero. (The line of zero declination
passes through Lake Michigan and off the west
coast of Florida.) East of the zero declination
line, a compass needle points west of true north;
this is “westerly declination.” West of the same
line, a compass needle points east of true north,;
this is “easterly declination.”

If you were using a compass in West Texas,
the needle would point about 10° east of true
north. In Maine, it might point about 20° west
of true north.

Maps and directions are usually based on
true north, so it is usually best to set your com-
pass toread true north—especially when in the
field and plotting data on a base map. (For
Brunton and similar compasses, the declina-
tion is easily changed by rotating a slotted

screw in the side of the case.)

Scale

Map scale is the ratio of the distance between
two points on the map and the same two points
on the ground. It is usually expressed as a ratio,

as in 1:24,000 for the Oologah quadrangle, or

as a fraction, 1/24,000.

The fraction, or representative fraction
(R.F.), can be used for any measure you like,
as long as the units of numerator and denomi-
nator are the same. The numerator (usually 1)
represents a map distance; the denominator,
the ground distance. Thus scale 1:24,000 means
that any unit on the map, such as 1 inch, rep-
resents 24,000 inches on the ground. Or, 1 foot
on paper represents 24,000 feet in the field.

(For units of measure in the English and
metric systems, and how to convert from one
to the other, see Appendix 2.)

Another way to relate map distance to
ground distance is by a graphical scale—a
diagram illustrating the units of distance on
the map. On topographic maps, the most com-
mon form is the bar scale. Use it like this: First,
measure the length of a feature on the map.
For a straight line, marks on the edge of a sheet
of paper will do; for a curved line such as a
stream, try fitting a piece of string along the
blue line. Second, lay the paper or string along-
side the bar scale and read off the distance. If
the scale is given in words it’s called a verbal
or stated scale. For example, “1 inch equals
24,000 inches.” Or “1 inch equals 2,000 feet.”
Or “1 inch equals 0.61 kilometers.”

Latitude and Longitude

To help find (or specify) a point, most topo-
graphic maps use a coordinate or grid system,
usually latitude and longitude. By international
agreement, the Earth’s surface is divided by a

series of grid lines, north—south and east—west.
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Reading Topographic Maps

The north—south lines are called lines of lon-
gitude (abbreviated long), or meridians; they
represent segments of arc on the Earth’s equa-
tor and are measured in degrees, minutes, and
seconds. The line of zero longitude—Earth’s
prime meridian—passes through Greenwich,
England. All other longitude lines are mea-
sured as east or west of the prime meridian to
the 180° line of longitude. (The 180° line lies
mostly in the Pacific Ocean, and corresponds
very roughly to the International Date Line.)
All meridian lines converge from the equator
toward the North and South Poles (Fig. 3).
East—west lines of the grid system are called
parallels of latitude (abbreviated lat); they circle
the globe parallel to the equator. The equator lies
at 0° latitude, dividing the Earth into
the Northern and Southern Hemi-
spheres; from there northward the
number of degrees rises to 90°N at
the North Pole—and southward to-
ward 90°S at the South Pole.
Everywhere, parallels of latitude

35°N, 98°W

run true east and west, parallel
each other, and lie about 70 miles
apart. The grid system enables us
to designate any point on the globe
with two numbers. Degrees are
only the beginning: for greater pre-
cision, a degree may be divided into
60 minutes (or 60’), and a minute
into 60 seconds (or 60”). Thus the
northeastern corner of Oklahoma
may be described as lat 36°59'55”N,
long 94°37°04"W.

A position given in latitude and longitude
may be located on a map by measuring along
the left or right side to the specified latitude
and along the top or bottom to the specified
longitude. East—west and north—south lines
drawn through those two points will intersect
at the position described. However, you may
have to measure the distance between degree
marks, divide by 60 to obtain the map distance
per minute, and so interpolate the latitude (or
longitude) required.

In plotting positions in latitude and longi-
tude, note that (1) every latitude in North
America is North, and that the figure for de-
grees rises as you move northward; (2) every
longitude in North America is West, and the

Equator

Prime Meridian

~——- \West Longitude
Prime Meridian

Figure 3. Here's how latitudes and longitudes relate to the Earth’s
surface (modified from Thomson, 1980).
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Reading Topographic Maps

figure for degrees increases as you move west-
ward; (3) the length of a degree of latitude (al-
ways measured north—south) is 60 nautical
miles (a nautical mile equals 1 degree of arc at
the equator, or 6,076.1 feet, thus 60 nautical
miles is slightly more than 69 statute miles;
(4) the length of a degree of longitude is 60 nau-
tical miles only at the equator—toward either
Pole the actual length shortens progressively.
That is why standard topographic quadrangles
in the United States, although measuring 7.5
minutes of latitude by 7.5 minutes of longitude,
are not square but rectangular. And yet they
are not true rectangles, for the meridians at
their east and west sides converge slightly to-
ward the North Pole. Inspect closely the cor-
ners of the Oologah map: the north side is
shorter than the south.

A standard quadrangle map published by the
USGS is called a 7.5-minute quadrangle.
Among other series published by the USGS are
15-minute quadrangles; a few older maps are

30-minute quadrangles. (See Table 1.)

Metes and Bounds

In the Atlantic Coast States and some oth-
ers, including Kentucky and Texas, land has
been surveyed by metes and bounds: the sur-
veyor selected a point on the perimeter of a
parcel of land—say a prominent tree or out-
crop of rock, and traced a line around the prop-
erty, recording the progress as x units of dis-
tance along compass bearing y until the prop-
erty line changed direction, whereupon the pro-

cedure began anew. The process was repeated

until the survey line returned to the original
point. Metes and bounds proved unsatisfactory
because the points of reference change or dis-
appear (trees die, rock erodes, streams change
course). Old measurements were often inexact,
and sometimes the magnetic declination was
incorrect or not used at all.

Plots surveyed by metes and bounds often
have irregular shapes, and boundaries seldom
follow cardinal directions. Those areas are eas-
ily identified by road patterns, which elsewhere
tend to reflect the rectangular grid of township

and range.

Township and Range

For the purpose of locating property lines and
land descriptions in legal documents, another
system is used in most states and in some parts
of Canada. It originated on April 26, 1785, when
a committee headed by Thomas Jefferson pro-
duced a plan adopted by the Continental Con-
gress. Ever since, the public land of 30 states
has been surveyed by townships and ranges—
the Land Office Grid System. (A different sys-
tem is used by the original 13 states plus Ken-
tucky, Tennessee, Texas, and in Indiana’s
Vincennes area and Clark and Floyd Counties.)

The Land Office Grid System is tied into the
latitude and longitude grid system, but it func-
tions independently. Under it, a region is sub-
divided by north—south lines and east—west
lines. Convenient parallels of latitude (east—
west lines) are chosen for base lines, and con-
venient meridians of longitude (north—south

lines) become principal meridians (Fig. 4). The
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region is then marked off into north—south
strips called ranges, each exactly 6 miles wide,
east and west of each principal meridian. Next
the same region is marked off into east—west
strips, north and south of each base line. The
squares in the resulting grid are called town-
ships, each township being 6 miles on a side
and covering 36 square miles. (See Fig. 4.)

Ranges are numbered east and west from
their principal meridian. The first subdivision
east of a principal meridian is designated Range
1 East (R. 1 E.); the second, Range 2 East (R. 2
E.) and so on. The first subdivision to the west
is Range 1 West (R. 1 W.), etc. Townships are
numbered likewise north and south of the base
line, the first to the north being called Town-
ship 1 North (T. 1 N.), ete.

In Oklahoma (excluding the Panhandle; see
Fig. 5) the base line is at lat 34°30'N,, a line
passing through Davis, Sulphur,
and Duncan. Townships north of

the base line are designated T. 1 N,

between them. (For the method of number-
ing sections within a township, see Fig. 5.)
Each section consists of 640 acres; a half sec-
tion, 320 acres, and so on down (Fig. 6). Thus
a point may be designated as SWNE¥SEY
sec. 3, T. 7N, R. 2 W., which is read aloud as
“the southwest quarter of the northeast quar-
ter of the southeast quarter of section 3, Town-
ship 7 North, Range 2 West.” Figures 5 and 6
show legal descriptions using this method of
location, a system almost always used also in
designating localities of fossils, minerals,

wells, buildings, and so on.

The Rectangle Method

Less accurate but much faster is the rect-
angle method of location. It calls for dividing a

quadrangle into nine rectangles based on the

. .- RAW R3W R
T. 2 N., ete. The principal meridian aH RIW T RE ReE FOE - R4E
is the Indian Meridian, at long T3N ' T3N
97°15'W.; it passes just west of 1
_ T2N z T2N
Pauls Valley. Townships east of the 5,
o
Indian Meridian are designated R. TIN E, TIN
W
1E.,, R.2E,, etc. This numbering of | _JBASE | 3!_ LINE | |
townships and ranges usually ends TS 3 Tis
at the state line. f‘;
. -4
Every state using this survey sys- T2s E' T25
[
tem is divided into squares called
) T3S T3S
townships, each 6 miles on a side.
R4W R3W R2W RIW RIE R2E R3E R4E

Each township is likewise divided

into 36 sections, with section lines

Figure 4. How townships and ranges are numbered.
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2- south Vacor.sec. 23,T.2 N., R. 4 W.
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Figure 5. These land subdivisions by the Bureau of Land Management are used in surveying and mapping the
State of Oklahoma. At lower right, see legal descriptions of three land parcels.
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(sec. 13)
N NEY4
80A

NWY
160A

SWY% (a)

NEY4

40A (b) |10A

S sec. 24
320A

(sec. 25)

(a) N2 SEY% NEY sec. 24, 20A
(b) SWY: SEYa NEY sec. 24, 10A

Figure 6. This is how a section is subdivided. (A = acres.)

intermediate (or “fractional”) lines of latitude
and longitude as noted along the margins of
the map. The rectangles are numbered or let-
tered as shown in Figure 7. (For greater preci-
sion, the process may be repeated on the
smaller rectangles.) To express a location, the
number of the largest unit is given first, then
the next smaller, etc. Thus in Figure 7, point Y
is reported as 5,6; on the Oologah quadrangle,
5,6 might be used to find a quarry.

Another technique uses letters, calling the
nine rectangles NW (northwest), NC (north
central), NE (northeast), WC (west central), C
(central), EC (east central), SW (southwest), SC
(south central), and SE (southeast). Thus in
Figure 8 point Z is at NEV4SEY:—the north-
east quarter of the southeast quarter; on the
Oologah map NEW“SEY: would do for Lipe
Mound.

(sec. 19)

The Shape of the Land

Now that we can find points and describe
locations, what can we see on a topographic
map? We may find features classified as
culture—works such as roads, boundaries,
and buildings; water—lakes, rivers, and
swamps; and relief—hills, valleys, and
plains.

Several devices help show such things.
Color, lines, shapes, and symbols are im-
portant in the interpretation of a topo-
graphic map. Symbols make up a graphic
language: their shape, size, location, and
color all have meaning. Some symbols are
pictographs, resembling the objects they rep-
resent; others, like contour lines, are abstrac-
tions and help show a third dimension—shape

and elevation of the terrain—on flat paper. For

1 2 3
1 213

4 4 5 6.Y 6
7 819

7 8 9

Figure 7. In the rectangle method of location (from Huff-
man, 1955), point Yis at 5,6.
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NW NC NE
WC c EC
NW | NE >
SW SC S
SW | SE

Figure 8. In another method of location (from Huffman,
1955), point Zis at NE¥%SE%—the northeast quarter
of the southeast quarter.

standard symbols used by the U.S. Geologi-
cal Survey, see the folder Topographic Map
Symbols (back pocket).

Colors are basic, and six are standard. Black
is used for artificial features like roads, build-
ings, place names, and political boundaries.
Blue means water—streams, lakes, canals, gla-
ciers. Green marks wooded areas, with patterns
for vineyards and orchards. Red
distinguishes main roads, built-
up urban areas, and property
lines. Purple (a recent addition
to the color list) is used on maps
being revised. Brown is used for
most contour lines, which depict
the shape and elevation of the

land surface.

of a point above a reference plane (usually mean
sea level, or M.S.L. (Fig. 9). “Spot elevations”
are given on a map for many points such as
crossroads, hilltops, and lake levels (rounded
off to the nearest foot or meter). Bench marks
are located more precisely and measured more
accurately, being brass plates permanently
fixed in the ground. On a map, a bench mark is
marked by a cross with the elevation, printed
in black (Fig. 1) with a phrase like “BM 595"—
meaning “Bench mark, 595 feet” (“above mean
sea level” is implied; see the vertical datum
noted near the graphical scale.)

Height refers to the difference in elevation
between the top of an object (e.g., hill or tower)
and its base (Fig. 9); surface relief is the differ-
ence in elevation between the highest point of
land and the lowest on the map or in the area

concerned (Fig. 9).

Contours

A topographic map is distinguished by its

contour lines and their depiction of the shape

and elevation of the land surface. A contour line

Much depends on elevation,

defined as the vertical distance

Figure 9. This cross section illustrates the terms relief, height, and el-
evation (modified from Thomson, 1980).
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is an imaginary line connecting points of equal
elevation. Or it may be described as the trace of
the intersection of a level plane and the ground.
Thus any shoreline amounts to a contour, its
elevation being the same as the water level.

On maps like the Oogolah quadrangle, nearly
all contour lines are brown. Index contours—
every fifth line—are heavier than the others,
and at intervals the elevation is printed at a
break in the index contour.

The contour interval, or vertical distance
between successive lines, is usually constant
for a given map; the interval may range from 5
feet on a plain to 100 feet in mountains.

Consider these general rules:

1. Contour lines for land are brown; those
under water are blue.

2. Every fifth contour line is thicker than
the others, and its elevation is shown at breaks
in the line.

3. Along any contour line, all points lie at
the same elevation.

4. Every contour line closes on itself, even
though it may continue into an adjacent map.

5. Contour lines generally do not intersect
or cross, for no one point can lie at two eleva-
tions. However, a vertical cliff, as shown on a
map, or as seen from directly above, has differ-
ent elevations that appear as a single point; in
that case, printed contours may merge. Simi-
larly, an overhanging cliff may be shown with
crossing contour lines.

6. Closed contours forming rough circles or ir-
regular ellipses represent hills or knobs (Fig. 10).

7. Closed contours with hachures—short

lines pointing downslope—represent closed
depressions such as sinkholes, strip pits, and

quarries (Fig. 11). Unless otherwise marked,

@

d

300

e o

250
200

Figure 10. The elevation of a hill can be determined
by counting the closed contours (from Huffman, 1955).
Here the contour interval is 25 feet; the elevation of
hill Xis >250 feet but <275 feet.

\
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| |
: AN |25"”‘l)/l :
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Lo L
IS 75

Figure 11. Here the elevation at the bottom of depres-
sion Yis determined by counting the closed contours
(from Huffman, 1955). The elevation at Yis >75 feet
but <100 feet.
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the elevation of the outermost ha-
chured contour line is the same as
that of the nearest unhachured con-
tour. The contour interval is the same
as for contour lines without hachures.

8. To determine the elevation of a
hill (its vertical distance above sea
level), begin with the highest closed

contour on the hill. Unless the entire

hilltop is level, the summit is higher
than that contour but not high enough
to attain another one. Therefore the
elevation of the hill marked X in Fig-
ure 10 is greater than 250 feet (>250
feet) but less than 275 feet (<275 feet).

9. The elevation at the bottom of a depres-
sion is determined in the same way: the inner-
most closed contour must be higher than the
bottom, but lower than the next lower contour
would show. Thus the elevation of Y in Figure
11 is >75 feet but <100 feet.

10. To determine the height of a hill, add up
the intervals of its closed contour lines (not the
contours themselves, but the intervals between
them). As neither the top of a hill nor its base
lies directly on a contour, the depth must be
greater than the intervals plus one interval at
top and one at the bottom, or N+2 intervals. (If
in doubt, see the map sheet—just beneath the
bar scales—for the contour interval or C.I.)
Thus the height of hill X in Figure 12 is >20
feet but <30 feet.

11. The depth of a depression, too, is deter-
mined by summing the contour intervals in-

volved. As neither the bottom of the depres-

Figure 12. The problem here is to determine the height of a hill
and the depth of a depression (from Huffman, 1955). The height
of hill Xis >20 feet but <30 feet. The depth of the depression Yis
also >20 feet but <30 feet. (Each has the same number of closed
contours.)

sion nor its rim lie exactly on a contour line,
the depth must be greater than the total in-
tervals but less than one more interval at rim
and one at bottom (N+2 intervals). Thus the
depth of depression Y in Figure 12 is >20 feet
but <40 feet.

12. Hill and valley contours go in pairs: the
same contour elevation is encountered once in
going down a hill, and once again going up the
hill on the other side.

13. Steepness of slope is indicated by the
horizontal spacing of successive contour lines.
Contours on steep slopes are spaced closely;
contours on gentle slopes are spaced widely.
That’s assuming the map scale and contour in-
terval are the same in both cases (Fig. 13).

14. Where contour lines cross a watercourse,
they make Vs pointing upstream (Fig. 14).

In Figure 14, each lettered arrow points to-

ward the low side of the contour it crosses.
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Vertical
distance <

~——————Horizomal distance ——*

Figure 13. The diagram shows the relationship of slope to spac-
ing of contour lines (from Romey and others, 1967). Although
vertical spacing between contours (the contour interval) is con-
stant, horizontal spacing is uneven. In a flat area (A), contour
lines are few; on a steep slope (B) they are closely spaced; on a

gentle slope (C) the spacing is wide.

Arrow A—The arrow crosses the contour line
at 440 feet but points to the contour at 420
feet, which is lower. Arrow B—Where the con-
tour crosses the stream, its V shape points
upstream. Arrow C—Land within the closed
contour is on the high side. Arrow D—To
move toward water is to move downhill. Ar-
row E—Hachures are on the downhill side of
the depression contour.

Observations after studying Figure 14: (1)
The contour interval is 20 feet. (2) The closed

contour (C) appearing as a rough
circle represents a hill. (3) The eleva-
tion of the depression contour E is
500 feet. (4) The elevation of A’s ar-
rowhead is >420 feet but <440 feet.
(5) The elevation of D’s arrowhead
is >380 feet but <400 feet. The gen-
eral slope of the land is uniform, for
the contour spacing is uniform.
Now you have all the basic tools
for exploring the world via topo-
graphic maps. To dig deeper, see the
glossary, bibliography, and appen-
dixes. The activity sheets will give

you examples and practice.

Figure 14. These contour lines show how to recog-
nize direction of slope (from Romey and others, 1967).
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GLOSSARY

altitude—see elevation.

bar scale—A line or bar on a map sheet,
marked off at regular intervals to show how
the distance between two points on the map
relate to the same distance as measured on
the ground. (See Figure 2.) Also called
graphical scale. See map scale.

base line—In surveying, an east—west line
specified as the base for measuring distances
to its north and south; it corresponds to a
line of latitude. (See Figures 4 and 5.)

bathymetry—The measurement of water
depths, which are depicted on maps as blue
contour lines under water.

bench mark—A surveyor’s marker (often a
metal disk set into rock) with precisely de-
termined altitude above mean sea level. On
a topographic map, its position is shown at
“BM 595”—meaning “bench mark 595 feet
above sea level.”

boundary—A line marking the limits of a
piece of property, or a county, city, state,
etc.

contour—A line on a map connecting all points
of a certain elevation on the ground mapped.
If a flood raised the level of Oologah Lake to
730 feet above sea level, its shoreline would
follow the 730-foot contour on the topo-
graphic map. Also called contour line, or el-
evation contour. (See Figures 9-12.)

contour interval—The vertical difference in
elevation between any contour line and the
next contour higher or lower.

control data—Measurements selected as the
beginning points for further measurements
in a mapped area, such as the elevation of
a bench mark (vertical control), or its pre-
cise latitude and longitude (horizontal
control).

coordinates—Often a pair of numbers desig-
nating lines north—south and east—west: the
pair describes the point where the lines
intersect. Alternatively, coordinates may
specify a starting point, a compass direc-
tion, and a distance. See latitude and longi-
tude.

datum-—A reference system used as a stan-
dard for measuring or calculating distances,
positions, and directions. A commonly used
vertical datum is the National Geodetic Ver-
tical Datum of 1929, used as a base in estab-
lishing elevations. A horizontal datum is usu-
ally based on latitude and longitude.

declination—On a topographic map, magnetic
declination—the angle between magnetic
north (as indicated by a compass needle) and
true or geographic north. In the Northern
Hemisphere, magnetic declination may be
easterly or westerly.

depression—A sunken area on the Earth’s
surface, with no outlet for surface drainage.
Examples are sinkholes, strip mines, quar-
ries, and the inner surface of volcanic
cones.

depression contour—A contour with ha-
chures on the inner or downslope side.

DMA—The U.S. Defense Mapping Agency.

elevation, or altitude—The vertical distance
that a point (say a hilltop) lies above a refer-
ence plane (usually mean sea level).

found corner—A starting point in the course
of a survey; useful mainly to surveyors.

fractional scale—See map scale.

geographic north (GN)—Toward the North
Pole, as established by the Earth’s axis of
rotation. (See Figure 3.) See magnetic north.

graphical scale—See bar scale.
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grid north—North as indicated by lines of
longitude.

hachures—A series of short lines or dashes,
used to indicate the direction and steepness
of a slope. On a steep slope they are short,
heavy, and closely spaced; on a gentle slope,
lighter and widely spaced.

horizontal control—See control data.

index contour—A contour line printed thicker
and darker than other contour lines, and la-
beled with its elevation; usually every fifth
contour is an index contour.

International Date Line—Where the calen-
dar day begins, at a line in the Pacific Ocean
very roughly following the 180° meridian of
longitude.

isogonic chart—A map with lines connecting
points of equal magnetic declination on the
Earth’s surface. These charts, produced
and updated by the U.S. Coast and Geodetic
Survey, are consulted during revision of a
topographic map. See declination.

land grant—A distribution of public lands by
the U.S. government, common in the 19th
century as an encouragement to settlers,
railroads, and state universities. Modern
surveys often depend on records of old land
grants.

Land Office Grid System—See Public Land
Survey System.

latitude—The angular distance (in degrees
and minutes etc.) that a point lies north of
the equator (assuming the point is in the
Northern Hemisphere). Every latitude is an
east—west line. (See Figure 3.)

longitude—The angular distance (in degrees
etc.) a point lies west of the Greenwich me-
ridian in England (assuming the point is in
the Western Hemisphere). Lines of longitude
converge to a point at the North geographic
Pole. (See Figure 3.)

magnetic declination—See declination.

magnetic north (MN)—In the direction of the
north magnetic pole, northwest of Hudson
Bay—roughly lat 77°N, long 102°W.

map scale—The relationship of two distances,
one between two points on a map (or photo),
and the other the same two points on the
ground. On a 7.5 Minute Series topographic
map as published by the U.S. Geological
Survey, the scale is expressed as 1:24,000; it
is also shown graphically, as a bar scale. (See
Figure 2.)

Mercator projection—One of many schemes
for depicting the spherical Earth on flat pa-
per. A Mercator projection is accurate only
near the equator; northward, distortion
grows progressively, and Greenland appears
far larger than its true area.

meridian—A “great circle” passing through
the Poles and a given point on the Earth’s
surface—a line of longitude.

metes and bounds—The description of a par-
cel of land by length and direction of each
line along its boundary as traversed by the
surveyor.

monument—A physical marker, often of
stone, marking an important survey point,
and intended to be permanent. Roughly, a
prominent bench mark.

National Geodetic Vertical Datum of 1929—
A reference surface set up by the U.S. Coast

and Geodetic Survey, the “mean sea level of
1929.”

National Map Accuracy Standards—Estab-
lished by the U.S. Office of Management and
Budget, intended to reduce inconsistencies
in maps produced by various Federal agen-
cies.

nautical mile—A “sea mile”: one minute of arc
on a great circle of the Earth (see meridian),
equal to 1,852 meters or 6,076.11549 feet.
Or 1.15 statute miles—“statute mile” being
the full name of the everyday mile.
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North American Datum 1983—One of sev-
eral control standards used in making topo-
graphic maps.

photogrammetry—Surveying and mapping
by means of aerial photographs—the basis
of photorevision of topographic maps.

polyconic projection—Yet another attempt
to show a round Earth on a flat surface; this
one is based on a series of flattened cones,
stressing those that least distort the areas
preferred.

prime meridian—Longitude 0°, the meridian
at Greenwich. (See Figure 3.)

principal meridian—A line of longitude cho-
sen as a north—south reference line for a re-
gional survey. (See Figures 4 and 5.)

Public Land Survey System, or Land Of-
fice Grid System—The system of town-
ships and ranges used in surveying most of
the United States.

quadrangle—An area unit used in mapping,
four sided and bounded by parallels of lati-
tude and meridians of longitude. Curvature
of the Earth prevents their being quite
square; see corners of the Oologah quad-
rangle map.

range—A strip of land lying between a pair of
meridian lines 6 miles apart; it makes a col-
umn of townships each 6 miles square. (See
Figure 4.)

relief—The difference in elevation of two
points on the land. Local relief refers to hills
and nearby valleys; total relief means the dif-
ference between the highest point in an area
(or on a map) and the lowest.

scale—See map scale.

section—Usually a mile-square subdivision of
a township. (See Figure 5 for the numbering
scheme.)

spot elevation—The elevation of a specific
point not on a printed contour. In general
use, a spot elevation is marked with an x or
sawbuck and a number indicating height
above sea level. The point may be a hilltop,
town site, stream fork, crossroads, and the
like.

stated scale—Map scale in words, such as “one
inch on the map equals 24,000 inches on the
ground” (1:24,000). Also called verbal scale.

statute mile—See nautical mile.

thematic map—A map stressing a single as-
pect (or a very few) such as geology, popula-
tion, or rainfall.

topographic contour—The term merely
stresses the role of contours in depicting to-
pography—the shape and elevation of the
land surface.

township—In map use, most often a quad-
rangle 6 miles on a side, one of an east—west
row lying parallel to a base line. (See Figure
5.) Note that “township” is also used for a
governmental subdivision of a county; in the
southeast corner of the Oologah quadrangle,
see “OOWALA”—QOowala Township.

true north—See geographic north.

Universal Transverse Mercator (UTM)—
A military grid system, noted on map mar-
gins to help correlate maps produced by dif-
ferent agencies.

verbal scale—See stated scale.
vertical control—See control data.

witness corner—A point marked on a map
as especially useful to surveyors establish-
ing a legal description.
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APPENDIX 1.—8ources of Maps

Every state, including Oklahoma, has an index that shows the topographic maps and other maps
available for that state. The index shows the names of all 7.5’ topographic maps in its state.
Indexes are free upon request from the map agencies listed below; the maps must be purchased.
Maps must be ordered by quadrangle name.

OKLAHOMA MAPS

Walk-in purchases: Mail orders:

Oklahoma Geological Survey Oklahoma Geological Survey (main office)
Publication Sales Energy Center

1218-B W. Rock Creek Road 100 E. Boyd St., Room N-131

Norman, Oklahoma Norman, Oklahoma 73019-0628

(405) 360-2886 fax: 405-366-2882

(405) 325-3031; (800) 330-3996
e-mail: ogssales@ou.edu

Products:
1. Oklahoma—Index to topographic maps and other map coverage. Free upon request.

2. 7.5’ topographic quadrangle maps of Oklahoma.
(1 inch on the map = 0.4 mile on the ground). Nominal charge each, plus postage per order.
Contact the Oklahoma Geological Survey for current pricing.

3. 1:100,000-scale metric topographic maps of Oklahoma.
(1 cm on the map = 1 km on the ground; 1 inch = 1.6 miles). 10-meter contour interval.
Nominal charge each, plus postage per order. Contact the Oklahoma Geological Survey
for current pricing.

REGIONAL MAPS

U.S. Geological Survey Map Sales
Box 25286

Federal Center, Building 810
Denver, Colorado 80225

(888) ASK-USGS

Web site: http:/www.usgs.gov

Products:

1. Colorado, Wyoming, Montana, Texas, and states westward—Index to topographic and
other map coverage. Free upon request.

2. 7.5’ topographic quadrangle maps. Nominal charge each, plus shipping and handling per
order. Contact the U.S. Geological Survey for current pricing.
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APPENDIX 2.—English and Metric Systems

ENGLISH UNITS

12 inches

3 feet

1 mile

1 square mile

METRIC UNITS

10 millimeters
100 centimeters
1,000 meters

1 foot
1 yard

1,760 yards, 5,280 feet, 63,360 inches

640 acres

1 meter

1 centimeter

1 kilometer

TO CONVERT ENGLISH UNITS TO METRIC UNITS

If you know Multiply by To find
inches 2.54 centimeters
feet 30.48 centimeters
yards 0.91 meters
miles 1.61 kilometers

TO CONVERT METRIC UNITS TO ENGLISH UNITS

If you know Multiply by To find
millimeters 0.04 inches
centimeters 0.4 inches
meters 3.28 feet
meters 1.09 yards
kilometers 0.62 miles
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APPENDIX 3.—Internet Resources

Of the World Wide Web’s resources for learning about topographic maps, this selection is only a

beginning.

http:/mapping.usgs.gov/
By the U.S. Geological Survey. See especially

the links under “General Information” and “For
Parents, Teachers, and Students.”

http://www.usgs.gov/education/

For grades K-12. See “Adventures in the Learn-
ing Web,” and under “Teaching in the Learn-
ing Web” the index of lessons and activities.

http:/mapping.usgs.gov/imac/findmaps.
html

How to find and order topographic maps from
the 70,000 or so by the U.S. Geological Survey.

http:/mapping.usgs.gov/digitalbackyard/
General information on topographic maps.

http://www.epa.gov/ceiswebl/ceishome/

Click on the compass star to bring up the Atlas
page; then go to “Learn About Maps and Data.”
By the U.S. Environmental Protection Agency.

http://www.geo.ed.ac.uk/agidict/

This dictionary of geography is by the Associa-
tion of Geographic Information and the Uni-
versity of Edinburgh.

http://geography.about.com/education/
geography/

In column one of the home page, see the en-
tries “Cartography” (which links to sections on
map scales and measuring distances on maps),
“GIS and GPS” (Geographic Information Sys-
tems and the Global Positioning System), “Lati-
tude and Longitude,” and “Topographic Maps”
(finding, reading, and using).

http:/uiowa.eduw/homepage/search/

Search for the Center for Global and Regional
Environments, where “Maps and References”
yields many hundred links to other Web sites.

http//www.ed.gov/pubs/parents/Geography/

“Helping Your Child Learn Geography,” by the
U.S. Department of Education, aims at chil-
dren aged 5 to 10.

http://www.wsanford.com

This, a high-school teacher’s Web site, includes
a detailed exercise in Global Positioning Sys-
tem Navigation. The exercise requires both a
GPS unit and a portable computer.

http://www.omnimap.com/suremap.htm

This is a commercial source of digital U.S. Geo-
logical Survey topographic quadrangles. The
maps can be downloaded.

http://mac.usgs.gov/isb/pubs/booklets/
usgsmaps/usgsmaps.html/

Here’s another introduction to topographic
maps by the U.S. Geological Survey, and also
its geologic maps, photoimagery, hydrology, and
the National Atlas.

http://geonames.usgs.gov/

The Geographic Names Information System:
about one screen down, click on “United States
and Territories,” which links to “Query Form.”
There, enter (for example) “Oologah” to see a
list of place names each with its state, county,
feature type, and other pertinent informa-
tion.
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4

“ctivity  heets
~~ Map Readers

GO

our own geographic area may be the key to exciting interest in
interpreting topographic maps. Some of the activity sheets accom-
panying this discussion involve the Ada, Bethany NE, Oologah,
and Turner Falls quadrangles, but they—Ilike all the exercises—
are easily adapted to other maps and other areas. See Appendix 1

for sources of maps.

Other activities include crossword puzzles, word searches,
matching problems, and “geodetective” puzzles in geography. All
are intended to help students understand topographic maps and
their use; among the topics are map data, colors and symbols,
contour lines, and location of features. The level of difficulty and
complexity is deliberately varied, the object being to ease the
adaption to variations in ability natural among any group. In

general, the range is grades 6 to 12.

Materials required: A topographic quadrangle map, a ruler,
a lead pencil, and the folder Topographic Map Symbols (back
pocket).

Any sheet may be reproduced or modified as needed for indi-

vidual classroom use only.
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Reading Topographic Maps

P>
Jump-Start

Here’s how to become expert in reading topographic maps: first thing, with each map, answer

as many questions as you can in the check list below. Don’t worry if you can’t answer them

all—just try again next time, and with every map go farther down the list.

10.

11.

12.

13.

14.

15.

16.

17.

18.

What is the quadrangle’s name?

Is it a 7.5-minute quadrangle? Or a 15-minute quadrangle?

The quadrangle area lies in what general part of the state?

In what county?

What is the magnetic declination in the map area? When was it measured?
What is the contour interval?

Find the latitude and longitude at the southeast corner.

What quadrangle map borders this one on the north? East? South? West?
Northeast? Southeast? Southwest? Northwest?

What is the map’s fractional scale?

Express the fractional scale as a verbal scale, first in miles—then in kilometers.
When was the map published?

Has it been photorevised? When?

Find the elevation of the highest point in the quadrangle.

Find the elevation of the lowest point.

What is the total relief within the quadrangle?

How many sections appear on the map?

What is the area of the quadrangle in square miles?

Find the latitude at the exact center of the quadrangle.
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Reading Topographic Maps

&» Jump-Start (continued)

19.

20.

21.

22.

23.

24.

25.

Find the longitude at the exact center of the quadrangle.

What parallel—or latitude line—marks the northern boundary?
The southern boundary?

What meridian—or longitude line—marks the eastern boundary?
The western boundary?

What is the distance—in degrees, minutes, and seconds—from the northern boundary

to the southern?

Find the distance—again in degrees, minutes, and seconds—from the western boundary

to the eastern.
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Reading Topographic Maps

D
Symbols to Features

Draw a line connecting each map symbol with the feature it represents.

FEATURES MAP SYMBOL

School X

Church _—<

Cemetery

BMA

Quarry 100

Depression i

Campground, picnic area @
Gravel, sand, clay pit ‘

Small dwelling place (house) /><\
Bench mark ‘ T
Mine tunnel or cave entrance [r-jll'cemﬂf

A —
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Reading Topographic Maps

3 J
Meaning of Colors—crossword puzzle

Complete the crossword puzzle, using the folder Topographic Map Symbols. If you need hints,

refer to the list of words at the bottom of the page.

Across

3.
4.

10.

11.
12.
15.

16.
17.

Down

® o ok b=

13.
14.

The symbol ; on a topographic map indicates a

Contour lines are shown in the color

The symbol BMA 100 indicates a point of known elevation and position with the

given to the nearest foot.

The symbol '>< indicates an or quarry.

The color emphasizes important roads, built-up urban areas, and property
lines.

The symbol — -+ — -+ shown in blue indicates an intermittent
basic colors are used for different classes of map features.
The symbol %% shown in brown represents a feature with an intricate surface area

such as a

A mine tunnel or is shown by this symbol: —

are used to show streets, buildings, streams, and vegetation.

Artificial features, such as buildings, are shown in the color

Wooded areas and orchards are shown in the color on a topographic map.

Water features are shown in the color
Green is used to show

Individual are usually shown as small black squares.

The symbol ------------- could indicate a

Recent changes on an updated map are shown in the color

The symbol {fj':_cf’r_“j indicates a

NOILVLHOHA AGHILAWHD
TIVYL XIS SISNOH HAVO
STOIINAS ady NHHED NMOYd
HUNIN dI4.LS H'Idd0d NOILLVAHTH an71d
WVHALS {LId NHdO HOYU(HD AOVId
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Reading Topographic Maps

€&» Meaning of Colors—crossword puzzle (continued)

[10

14
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Reading Topographic Maps

2
Meaning of Colors—word search

Search the puzzle for the words listed below. A word may read forward, back-

ward, across, down, or diagonally. Any word may be used more than once.

S HCR UHCIBMME VA CBUZ R OWB D
L C AL B ULATI RANUZ RIRSIEME C
O L B VL UAVYV EULEWSGUTTUL R R E
B M ECZEULEV ATTI ONUHTZ ERUPV EM
M N E ERGPNUEUP ORACETRVFT E
Y K ¢ AL B EZRUMHTCIBEUHXUTI ST
S §$ UL B L UTU RAAMTPBRTIUU®PV E G
T E C MS U O HA BEJS S ANZETL E L
R S E NI MPTI RTSTRIEAMOTI M
E U G R EMECE HI R P S L B A S Y
I O P I R TS RE B ROWYERI RT S
S HV A C MY S E E R G N T P R U P
BLACK CHURCH OPEN PIT STREAM
BLUE ELEVATION PURPLE STRIP MINE
BROWN GREEN RED SYMBOLS
CAVE HOUSES SIX TRAIL
CEMETERY VEGETATION
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Reading Topographic Maps

L 4
Map Language—crossword puzzle

Complete the crossword puzzle, using the folder Topographic Map Symbols. If you need hints,

refer to the list of words at the bottom of the next page.

Across

6.

11.

13.

14.

16.

18.
19.
21.
22.
23.

Down

ok W N

%

10.

The angular difference between directions to the north magnetic pole and to the true or geo-
graphic pole is called the declination.

In Oklahoma (not including the Panhandle), the is at latitude 34°30'N, a
line passing through Davis, Sulphur, and Duncan.

Certain meridians of longitude (north—south lines) in the Land Office Grid System are called
meridians.

Every fifth contour line—an index contour—is printed heavier than the others and bears the
above sea level.

North—south strips called are 6 miles wide, and lie east and west of the principal
meridian.

For purposes of locating property lines and land descriptions in legal documents, a system of
, used in most states, is called the Land Office Grid System (LOGS).

Each township is divided into 36

of land, each 1 mile square.

Abbreviation used in the symbol for bench mark (plural).
Zero degrees (0°) latitude is at the

Contours are widely spaced on slopes.

refers to the difference in elevation between the top of an object (a hill, tower,
etc.) and its base.

The contour interval is determined by the of an area.

The symbol > shown in brown on a topographic map indicates a

Artificial features on new or revised maps are shown in

Brown is used for

The relationship between a distance on the map and the true distance on the ground is called
the map

In the LOGS, certain parallels of latitude (east—west lines) are called

East-west strips called , exactly 6 miles wide, are numbered north and south
of base lines.

The symbol I indicates a
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Reading Topographic Maps

&®» Map Language—crossword puzzle (continued)

Down

12.
15.
17.
19.
20.

East—west grid lines dividing the Earth’s surface are called parallels of

The difference in elevation between adjacent contour lines is called the

The top of a hill is usually

interval.

than the highest closed contour line.

Water features are shown in the color

within the nearest foot or meter.

elevations, often noted at road intersections and on hilltops, are usually accurate

10

1

14

15

12

13

16

18

21

22

20

23

SdTHSNMOL
HNIW dIILS
LOdS
SNOILLDIS
HIVOS

A1 THI
SHDNVY
HI1dd0d
TVdIONTId
DILANDVIA
HANLILVT

31 @

YHHDIH
LHOIHH
HLINID
Jorvnod
NOILVAHTA
SHLVNIdJO0D

SANIT YNOLNOD
YNOLINOD
HOYNHO

HN71d
SANI'THSVE
ANITHSVE



Reading Topographic Maps

<>

Map Language—word search

Search the puzzle for the words listed below. A word may read forward, back-

ward, across, down, or diagonally. Any word may be used more than once.
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E R Q
P R I

I T O Y P

N E R E D

P M I

I

SCALE
SECTIONS
STRIP MINE
TOWNSHIPS

LATITUDE
MAGNETIC
PRINCIPAL
PURPLE
RANGES
RELIEF

COORDINATES
ELEVATION
EQUATOR
GENTLE
HEIGHT
HIGHER

BASE LINE
BASE LINES
BLUE

CHURCH
CONTOUR
CONTOUR LINES
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Reading Topographic Maps

<>
More Map Words—crossword puzzle

Complete the crossword puzzle, using the folder Topographic Map Symbols. If you need hints,
refer to the list of words at the bottom of the page.

Across
2. A contour line is an imaginary line connecting points of equal

6. The symbol '}C on a topographic map indicates an or quarry.

8. Sinkholes, strip pits, and quarries are shown with contour lines.
10. Wooded areas, orchards etc., are shown in

12. A map scale of 1:24,000 means that a dlstance of 1 unit on the map represents 24,000 of the
same units on the

13. The meridian in Oklahoma is the Indian Meridian at longitude 97°15"W, pass-
ing just west of Pauls Valley.

14. Closed contours shown on a topographic map as ovals or circles represent
16. The difference in elevation between the highest and lowest points in an area is called

18. This federal agency has been making topographic maps of the United States since 1882:
(abbreviation).

19. Artificial features such as buildings are shown in the color
20. Each section consists of 640 of land.
21. A degree may be divided into 60 parts called

Down
1. Hachured contour lines (contours with short lines on downhill side) show a

3. A map with contour lines to show the shape of the land is called a
4. Thesymbol — -+ — - shown in blue indicates an intermittent .
5. Accurately known elevations called are shown with “BM” and the distance
above sea level.
7. to topographic maps of Oklahoma are free from the Oklahoma Geological Survey.
9. are closely spaced on steep slopes.
11. When a contour line crosses a stream, the contour forms a V that points
15. North—south grid lines dividing the Earth’s surface are called lines of , or merid-
ians.
17. Latitude and longitude are coordinates used to a point on a map.
NOLLVAHTH
sHsn TVAIONIId SHXHANI NOISSHAdHd
WVHIILSdN LId NHdO STTIH SYNOINOD
dVIN DIHdVIDOdOL SHLAONIN JHYIHOVH ADVId
NWVHALS HANLIONOT aNnNogd SMYVIN HONHI
HHITHE HLVOO'T NHHYD SHYOV
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Reading Topographic Maps

<>

More Map Words—word search

Search the puzzle for the words listed below. A word may read forward, backward,

across, down, or diagonally. Any word may be used more than once.
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I
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C M A P E

I

G EPLOCETCDMS S ONASUTTNAEET

I

I U DAUDYHTL AYV

V R E A R S
R A ETRYUSSIREDYV

I

O L A EUN
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N U A I

I

I
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V AR A M

I F E GREENNDCI

N U TESEAS S OTLL

UNAUPEXUPE S RK

I

N E S TTEANUOY OE S

I

G N P
F EDSERSSALULTCODNARNETSNETYT

R NCE S OYTES OLAUIKNAETDE E

M
A NOCYUORTSE PR

I

I

0

I

I

N C

I

N DEXESAAUNU QA

I
J AB A RDTAEUDNDO

T E N T

T AV EL E A N E L L

I

\Y%

I

O YA QU ECMADATCLASEESBUNN

RELIEF

STREAM
TOPOGRAPHIC MAP
UPSTREAM

USGS

LOCATE
LONGITUDE
MINUTES
OPEN PIT
PRINCIPAL

GREEN
GROUND
HACHURED
HILLS
INDEXES

BENCH MARKS
BLACK
CONTOURS
DEPRESSION
ELEVATION

ACRES
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Reading Topographic Maps

6
Finding—crossword puzzle

Complete the crossword puzzle, using the folder Topographic Map Symbols. If you need hints,

refer to the list of words at the bottom of the page.

Across

2.
4.
7.
8.
11.
13.
15.

16.
17.
18.
19.

Down

10.

12.

14.

Latitude and longitude are coordinates used to a point on a map.

North-south grid lines dividing the Earth’s surface are called lines of , or meridians.
Each section consists of 640 of land.

A degree may be divided into 60 smaller units called

Each township is divided into 36 of land; it is 1 mile square.

to topographic maps of Oklahoma are free from the Oklahoma Geological Survey.

In the Land Office Grid System certain parallels of latitude (east—west lines) are called

A section of land has 320 acres.
Latitude and longitude are the coordinates most widely used to accurately a point on a map.
East—-west strips called , exactly 6 miles wide, are numbered north and south of their base line.

North—south strips called are exactly 6 miles wide, and lie to the east and west of their
principal meridian.

The line of zero longitude, the Earth’s prime , passes through Greenwich, England.

East—west grid lines dividing the Earth’s surface are called parallels of

For locating property lines in legal documents, another system of used in most
states is called the Land Office Grid System (LOGS).

Certain meridians of longitude (north-south lines) in the LOGS system are called meridians.

In 1785, Thomas (third President of the United States) headed a committee that
developed a plan for subdividing public land into rectangles.

The length of a degree of latitude is nautical miles (a little more than 69 statute miles).

The meridian in Oklahoma is the Indian Meridian at longitude 97°15'W, passing just
west of Pauls Valley.

In Oklahoma (excluding the Panhandle), the is at latitude 34°30'N, a line
passing through Davis, Sulphur, and Duncan.

Zero degrees (0°) latitude is at the

SHONVY HLVOOT JoLvNdA

TVdIONTIdd HANLILVT SHLVNIdIO0D

SAIHSNMO.L SHLONIA NOSgHAAHL SUNITHSVI
ALXIS NVIAIYIN SHUXHANI ANIT HSVI
SNOLLOHS HANLIDNOT dTVH SHYOV
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Reading Topographic Maps

L 6

Finding—word search

Search the puzzle for the words listed below. A word may read forward, back-

ward, across, down, or diagonally. Any word may be used more than once.

R R OT A U Q EI R P NS E T A C O L
A A B WY T XTI S RL A HQE MTC B A
N NALE S ABTI S NICADTGCUO BULT
G G S P I HS NWOTU RUAUO WA O S
E N ETIT L OC A S I X T A R NT S C E
S AL N AT ORI CAI ODNI S E A N
E 1 1 D P J EF F G NI QT U E L H I
X D NACV FMI NUNUP UOIG QU RTI S L
E I L L F A HONAURDE WE C N N E
DR B EHALFTCEIR OOTC A E W S
N E J EF F OE S NOTI T CE S T O A
I Mm1 T C E S C A S ET UNTI ME T B
ACRES HALF LONGITUDE SECTION
BASE LINE INDEXES MERIDIAN SIXTY
BASE LINES JEFFERSON MINUTES TOWNSHIP
COORDINATES LATITUDE PRINCIPAL
EQUATOR LOCATE RANGES
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Reading Topographic Maps

7
Measuring—crossword puzzle

Complete the crossword puzzle, using the folder Topographic Map Symbols. If you need hints,

refer to the list of words at the bottom of the page.

Across
5. Maps and directions are usually based on true north, and your needle should point true
north.
7. Topographic maps are of prime importance in planning airports, dams, and pipelines, and in
construction.
8. Map are shown at the center of the bottom margin.
10. A map with contour lines, which show the shape of the land, is called a
13. The north magnetic pole does not coincide with thetrue pole.
15. A standard 7.5’ topographic map represents about ______ square miles.
17. refers to the difference in elevation between the top of an object (a hill, tower, etc.) and
its base.
18. The difference in elevation between the highest and lowest points in a mapped area is called
19. The relationship between a distance on a map and the same distance on the ground is called the map
Down
1. elevations, often noted at crossroads and hilltops, and usually rounded off to the nearest
foot or meter.
2.  The angular difference between the north pole and the true or geographic north pole is
called the declination.
3. The (abbreviation), a federal agency, has been making topographic maps of the United
States since 1882.
4. scales in miles or kilometers are the most common graphical scale on topographic maps.
The of the magnetic poles is constantly changing.
maps (1:24,000) are especially useful for detailed information.
11. A map scale of 1:24,000 means that a distance of 1 unit on the map represents 24,000 of the same
units on the
12. Topographic maps are useful in hunting, fishing, and
14, Almost all maps have true at the top.
16. Topographic maps usually show both and artificial features.
HTVOS DILLANOVIN aNNo¥on
SDSN AHITHI HIVOS 40UV DIHAVIDOHD
dAVIN DIHAVIDOdOL NOLLISOd DNINIH HANIN ALATd
LOdS HLION AVMHDIH SSVANOD
SHIVOS TVINLVYN LHOIIH avd
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Reading Topographic Maps

Measuring—word search

Search the puzzle for the words listed below. A word may read forward, back-

ward, across, down, or diagonally. Any word may be used more than once.

DT HUGTI E HS G S UHGI HTUIRON
NS C A S EL ACSEGU RAL OZETZ RW
u C¢C E NI NYTU F I FTTI S OPUL G C
O AY AWHGTI HMIT OUP S O1 01
R 'L NU O RGP O AV F UENNUGEUPH
G EI1 L E R A S E GRAUL OAUZRTFOUP
NS UL A RUTANUEAATI T AAT A
I ¢ wB GI KI HEULUPCTUTZEWE R
K A COMPASS TI M STI R NUHN G
I L. » F 1 F TYNINOTG CSTETGTG GG GO
H O C S G R AL CMC A OL AI A E
O P OGRAPHTI CMATPTI MHWG

BAR HEIGHT NATURAL SCALES

COMPASS HIGHWAY NORTH SPOT

FIFTY NINE HIKING POSITION TOPOGRAPHIC MAP

GEOGRAPHIC LARGE SCALE RELIEF USGS

GROUND MAGNETIC SCALE
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Reading Topographic Maps

<« |
Geodetectives

Fill in the blanks below. Write the first letter of each answer in the boxes at left, then spell

downward to find the hidden word (or words).

10.

11.

12.

13.

14.

Most land is divided into smaller parts by a grid system using east—west strips 6
miles wide called and numbered north and south of a base line.

Crossed picks '><‘ on a topographic map designates an

meridians are north—south lines of longitude used in the Land
Office Grid System.

The Oklahoma Geological Survey, in Norman, maintains a collection of topographic
maps for all of

Wooded areas and orchards are shown in this color:
The contour interval depends on the area’s
A section of land consists of 640
The of the magnetic pole is always changing.
is the difference in elevation between the top of a hill and its base.
Contour lines usually do not Or Cross.

Every fifth line is printed more heavily than others and is marked with
its elevation.

The north pole is not in the same place as the true geographic pole.

The difference between the direction to the magnetic pole and the
direction to true north is the magnetic declination.

Recently revised areas of a topographic map are shown in this color:

NOILISOd LHOTHH

SdIHSNMOL L1d NHdO NHHED
AHITHYE VINOHV'TAO dNO0LNOD

A Id4Nd OLLUNDVIN dVIDNV
"TVdIONTIYd LOHSUHLNI SHADV
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Reading Topographic Maps

<«
Reading Contours

On a topographic map, features like hills and valleys are shown by contour lines. To
interpret those contours, a map reader must learn to compare—and contrast—elevation
and relief.

These rules for contours are basic, and make map-reading easy:
¢ Any contour line separates an area of higher elevations from lower elevations.
* Close spacing of contours show that the slope is steep; in contrast, if the slope is
gentle the contours are widely spaced.

¢ Concentric closed contours represent a hill, with the highest point in the center of the
pattern.

® Where contour lines cross a stream, they form a V that points upstream—toward
higher elevations.

® The elevation of a hill is determined from the value of the hill’s uppermost contour
line: the elevation of the hilltop is greater than the value of that contour—but less

than the value of the next higher contour.

L LXL 4



Reading Topographic Maps

&P Reading Contours (continued)

Use this map (Map 9-0) to answer the questions on this page.

100

Finish labeling the contour lines. (Elevations are in feet.)

What is the map’s contour interval?

What is the elevation of hill xa on the western side of the map?

What is the elevation of point xb on the eastern side?

Which hill has the steeper slopes?

Which side—or face—of hill xb is steepest?

Using a lead pencil (not a pen), shade in the valley.

What is the relief in the mapped area?

X N o e 0N

In the box below, use a pencil to draw a profile—a side view or cross section—of
Map 9-0 as seen from the south (along the route from A to B).
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Reading Topographic Maps

&P Reading Contours (continued)

Use this map (Map 9-1) to answer the questions on this page and the next page.

Finish labeling the contour lines in Map 9-1.

9. What is the contour interval?

10. What are the two features shown by the closed contour lines?

11. Using a pencil (not a pen), shade in the valley.

12. What is the elevation of the hilltop on the eastern side of the map?

13. Which side—or face—of the eastern hill is steepest?

14. Which face of the western hill is steepest?

15. Which hill has the steeper face?

16. About how far above sea level is the western hilltop?
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Reading Topographic Maps

&€P» Reading Contours (continued)

17. Using a pencil, select the sketch below that shows the most accurate profile of the
mapped area (Map 9-1) as seen from the south.

VAN
L N
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Reading Topographic Maps

1104
Drawing Contours #1

One way to explore the meaning of contour lines is to draw a contour map, given a set

of spot elevations.

First, review the nature of topographic maps. Observe that a contour line separates an
area of higher elevation from an area of lower elevation. Keep in mind that the difference
in elevation between adjacent contour lines is constant and equal to the contour inter-

val—the vertical distance between adjacent contours.
® In general all points of equal elevation must be connected by the same contour line.

® The elevation is given for many points on a map—such as road intersections, hilltops,
and lake shores. They are called spot elevations, and are accurate to the nearest foot or

meter.

Most spot elevations do not fall exactly on any printed contour line. Example: On a
map with a contour interval of 20 feet, a 1,000-foot contour lies midway between spot
elevations of 1,020 feet and 980 feet.

These terms help in reading a topographic map:

Contour interval—The vertical distance between adjacent contour lines.

Contour line—A line connecting points of equal elevation. It may be marked with its
elevation in feet above sea level.

Elevation—The vertical distance of a point above a reference plane. On a topographic
map, the plane is usually mean sea level.

Height—The distance in elevation between the top of an object (a hill, tower, etc.) and
its base.

Relief—The difference in elevation between the highest point and the lowest in an
area, or as shown on a topographic map.

Topographic map—A map showing the shape of the land surface. Commonly it also
depicts forests, grasslands, and cultural features like communities, highways, and
railroads.

Topography—The set of physical features—mountains, hills, valleys, and other land-

forms—that characterizes a landscape.
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Reading Topographic Maps

&» Drawing Contours #1 (continued)

Now consider a map with spot elevations of 250, 115, 375, 210, 325, 420, and 525 feet.

To draw a map with a contour interval of 100 feet calls for contours at 100, 200, 300, 400,
and 500 feet.

Arrange the contour-line elevations in a column as shown here:

500

400

300

200

100

Now insert the value of each spot elevation in its place in the column. For example, a spot
elevation of 452 feet goes between 400 and 500.

What contour lines will lie between 115 and 3257
Between 250 and 4207
Between 420 and 5257
Between 210 and 2507

W
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Reading Topographic Maps

L1

Drawing Contours #2

The next step in constructing a topographic map is to draw contour lines based on a set of spot

elevations.

Review earlier information about contours, elevations, topography, and relief—stressing that a

contour line connects points of equal elevation.

Examine the map below (Map 9-2) for areas of generally high and low elevations.

2. Consider the spot elevations, which suggest a contour interval of 100 feet.
3. Choose one elevation—say 100 feet—and connect with a smooth line all points at that elevation.
4. Observe that concentric or closed contour lines represent a hill.

SPOT ELEVATIONS (MAP 9-2)

.100

300
200

L J
500

®
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112
Drawing Contours #3

Drawing contour lines isn’t particularly difficult, but practice makes it easier—and also

helps in reading topographic maps.

Review earlier discussion of spot elevations, relief, and contour lines.

1.

Examine the map (Map 9-3) on the next page, looking for areas of generally high and
low elevations. Mark any point surrounded by lower elevations. Because the entire
area surrounding any such point is lower, it must be enclosed by at least one contour

line at a measured elevation above sea level.

Make the contour interval 50 feet. Thus your map will have contour lines marked 500,
550, 600, 650, and 700.

Use a pencil and sketch lightly so you can change contours easily. Beginning with the
500-foot contour, draw contour lines and label each one with its elevation.

Because few of the spot elevations fall exactly on a contour line, you will have to run
contours between known points. For example, a spot elevation of 545 feet lies closer to
the 550-foot contour than to the 500-foot contour, and a spot elevation of 525 feet lies
midway between the 500- and 550-foot contours.

Continue sketching until the entire map is contoured.
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13
Drawing Contours #4

Lakes and stream courses help in reading a topographic map, and they also help in drawing
contours. The entire shoreline of a lake lies—like a contour line on a map—at the same eleva-
tion. And where a contour line crosses a stream, it must point uphill.

Review the rules for contouring, and then study the incomplete Map 9-4 below.

1.

Observe the lake and intermittent streams. Seek areas of generally high and low elevation.
Mark any point surrounded by lower elevations; because the entire area around any such
point is lower, it must be enclosed by at least one contour.

Make the contour interval 50 feet, and plan to draw contours at elevations of 50 feet and
100, 150, 200, 250, and so on.

3. Begin with the contour line already drawn at 150 feet. Use a pencil, and sketch lightly.

4. Because few of the spot elevations fall exactly on a map’s contour line, you must run con-

tours between known points. For example, a spot elevation of 125 feet lies midway between
the 100- and 150-foot contours.

Continue contouring at successively higher elevations; then go back to the 150-foot contour
and work downward.
Map 9-4
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114
Contour Talk—crossword puzzle

Complete the crossword puzzle, using the folder Topographic Map Symbols. If you need hints,

refer to the list of words at the bottom of the page.

Across
2. Contours are widely spaced on slopes.
7. Brown is used on maps to show contour lines.
8. Hachured contour lines—contour lines with short lines on the downhill side—are used to
show a
10. The difference in elevation between adjacent contour lines is called the interval.
11. The top of a hill is than the highest closed contour line.
13. The elevation of the hilltop or summit is greater than the elevation of the last
contour.
15. Closed contours shown on a topographic map as ellipses or closed circles represent
16. Contour lines show the general of the ground surface mapped.
Down
A map of a relatively area may have a contour interval of 10 feet or less.
3. A contour line is an imaginary line on the ground surface connecting points of equal
4. When a contour line crosses a stream, the contour bends to form a V that points
5. On steep slopes, are closely spaced.
6. The is, in effect, a contour line representing zero elevation, or sea level.
9. Contour lines usually do not Or Cross.
12. The contour interval is determined by the of an area.
14. The elevation of a hill is indicated by the value of the closed contour
that encloses the hill.
16. All points on the contour line lie at equal elevation.
NOILLVAHTH
WVHELSd HINVS STIIH NOISSHddHA
OIHAVEDOdOL JHITHH JHHOIH SYNOLNOD
ANITHHOHS LSV HTLNHD dNO0LNOD
HdVHS LOUSHHALNI LVTA aiasoIo
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«€» Contour Talk—crossword puzzle (continued)
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(144

Contour Talk—word search

Search the puzzle for the words listed below. A word may read forward, back-

ward, across, down, or diagonally. Any word may be used more than once.

T S R U OT NOCI HP ARG OUP OT
S H OREUFETI L EREHGTI HTI A O
A E L E R PP E DNUEDEUZPIRMLP
L T ¢C ES R ETNI WE S ET AL F O
C L OS A OREULT1 P L L A E S A ME
R A NA MTJ E A RL E S R T S P U L
G U T MENUZ RTLET V OTS HT CTIL OT
O E O H O O F H A HS HAE T NT N
P L U T HC S KT OPHU?PU LV R CR E
O ER S S8 I L I L U GENVFIREUP A G
T S HI O S OL C ONT O U S AL E O
Cc L O NB NUPEDES S OULCNUZEGE D
CLOSED FLAT INTERSECT SHAPE
CONTOUR GENTLE LAST SHORELINE
CONTOURS HIGHER RELIEF TOPOGRAPHIC
DEPRESSION HILLS SAME UPSTREAM
ELEVATION
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15
The Ada Quadrangle

Please do not mark on the map. If it is necessary to touch the map, use the eraser of a

pencil. Consult the folder Topographic Map Symbols.

1.

10.

11.

12.

The area shown on this map is in what part of Oklahoma?

In what county (or counties) is the mapped area?

What State agency sells topographic maps of the State?

What area is represented by this 7.5 map? About square miles.

Find East Central University on the map, and gives its location by quarter section, town-

ship, and range.

What do these colors represent on the map? Green Blue

Brown Purple Black

Using the folder Topographic Map Symbols, find on the map the features listed below, and
draw the symbol for each one. School Church Cemetery
Gravel pit Oil or gas well Quarry

Bench mark

How far above sea level is the football field (the semi-circular area enclosed in dashes) at

East Central University?

If you walked from the football field to the administration building (marked with a school

symbol), how many feet would you rise?

How far is Hayes School from Washington School? feet; miles

Find the highway cloverleaf west of Ada. How much ground (roughly) does the inter-

change cover?

What is the name of the topographic map bordering the Ada quadrangle on the east?
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&@» The Ada Quadrangle (continued)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

What is the approximate elevation of the hilltop just north of Fords, on the eastern mar-

gin of the map?

In what general direction does Canadian Sandy Creek flow?

What is the cultural feature in the SE% sec. 12, T. 4 N, R. 5 E?

What is the map scale?

1inch on the map = inches on the ground. (To find what 1 inch on the map repre-
sents on the ground, in feet, divide the right-hand side of the ratio by 12.)

1 inch on the map = feet on the ground.

What is the total relief in the map area? feet

Has this map been photorevised? If yes, when?

If the source of Turkey Creek is at SE% sec. 14, T. 4 N, R. 5 E. (where the stream is
shown as intermittent), find how far the stream falls to the point where it empties into

the Canadian River (SW4 sec. 13, T. 5 N., R. 6 E.). feet

What is the elevation of the bench mark at Fords (SEv4SW¥% sec. 13, T. 4 N., R. 6 E.)?

feet. The bench mark is near what artificial feature?

Explain the stippled (dotted) pattern along the Canadian River.

What are the features in the SEV4SW¥% sec. 9, T.4 N., R. 6 E.?

Explain the purple tint around the city of Ada.

Ada City Lake (southeast rectangle) covers about acres.

Explain the concentric contour pattern in the NW/%4NE% sec. 1, T. 3 N,, R. 5 E.
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(16
The Bethany NE Quadrangle

Please do not mark on the map. If it is necessary to touch the map, use the eraser of a

pencil. Consult the folder Topographic Map Symbols.

Colors

1.

Artificial features such as roads and buildings, and geographic names and political bound-

aries, are shown in the color

2. The color is used to show wooded areas, with typical patterns to indicate
orchards. Observe the general lack of vegetation in the Bethany NE quadrangle.
3. The color is used for contour lines, which reveal the shape and elevation of the
land surface.
4. Water bodies, such as lakes, rivers, ponds, streams, and canals, are shown in the color
5. All classes of features shown in photorevised areas are shown in the color
6. indicates important roads, built-up urban areas, and property lines.
7. Where is most green color on this map?
Location
8. Does the Bethany NE quadrangle lie east or west of the Earth’s prime meridian?
9. Is the map area east or west of the region’s principal meridian?
10. Is the map area north or south of its base line?
11. Does MacArthur Avenue run parallel to the Indian Meridian, or to the base line?
12. Does Portland Avenue run parallel to lines of longitude, or perpendicular to them?
13. Deer Creek school is in which principal rectangle of this map?
14. Find the arithmetic difference (in degrees, minutes, and seconds) between the west and

east borders of the map.
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&d® The Bethany NE Quadrangle (continued)

15.

16.

17.

18.
19.

20.

Find the value (in degrees and minutes) of the grid line that forms the north boundary of
the map.

Is the grid line that forms the west boundary of the map a parallel, or a meridian?

Find the intersection of 35°42’30” N and 97°35’W. What geologic feature lies there?

Find the intersection of 35°40’ N. and 97°32°30” W. What is the feature?

Find the coordinates—the latitude and longitude—of Deer Creek School (west central, or

WCQC). Measure to the nearest minute.

Find the features listed below. Using the township and range method, describe the loca-
tion of each to the nearest quarter section.

a. Deer Creek School (WC)
b. Higbee Community Hall (SE)
¢. Edmond Sewage Disposal site (EC)
d. Bethel Church (NC)
e. Gas Processing Plant (SC)

21. The settling basin (blue) at the Bethany Sewage Disposal site (WC) occupies about
acres.
22. Without using the map’s bar scale, find the distance from Deer Creek School to Western
Avenue: miles.
Symbols

23.
24.
25.
26.
217.

28.

A power line is shown in the center of the map. Draw its map symbol.

Draw the symbol for a pipeline.

What is the cultural feature in the SE% sec. 31, T. 14 N., R. 3 W.?

Draw the symbol for Deer Creek School.

Is Bloody Rush Creek (NW) an intermittent stream, or perennial?

Draw the symbol for an intermittent stream.

What cultural feature is shown in purple in the N%2 sec. 21, T. 14 N.,, R. 3 W.?
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«» The Bethany NE Quadrangle (continued)

29.

30.

31.

32.

33.

What cultural feature do you find in the NE4ANW¥% sec. 3, T. 14 N., R. 4 W.?
Draw the symbol for that feature.

A pipeline runs through the southwestern rectangle of the quadrangle. Judging by other

information on the map, why was the pipeline built there?

Find the bench mark in the SEV4SEY sec. 21, T. 14 N, R. 4 W., and give its symbol and

elevation here:

What kind of surface was used for the road leading into the Bethany Sewage Disposal
site? (SW¥ sec. 23, T. 14 N., R. 4 W.) Draw the symbol

Draw the symbol for an oil well:

General Data

34. The Bethany NE quadrangle lies in what part of Oklahoma?

35. When was the map photorevised?

36. What topographic quadrangle map adjoins Bethany NE to the south?

37. In what county (or counties) is the Bethany NE quadrangle?

38. The magnetic declination in this map area is

39. The names of Oklahoma’s principal meridians are and

40. Find the lakes in sec. 18, T. 14 N., R. 3 W; explain the straight sections of shoreline, each
near contour 1050.

Scale

41. What is the representative fraction (R.F.) of the Bethany NE quadrangle?

42. Using a ruler or the edge of a sheet of paper, determine the straight-line distance from
Deer Creek School to the Bethany Sewage Disposal Site. miles; feet;

kilometers.
43. One inch on this map equals inches on the ground.
44. Give a verbal scale of this map, in inches and feet.
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> The Bethany NE Quadrangle (continued)

45. Using a ruler or the edge of a sheet of paper, determine the straight-line distance between
Higbee Community Hall (SE) and Deer Creek School (WC). miles; feet;

meters

46. A map of unknown scale shows two transmitting towers. On the map they are 1.2 inches

apart; the actual ground distance is 1,000 feet. What is the map’s fractional scale?

47. The land area shown on the Bethany NE map is roughly square miles.

Contours and Relief
48. The contour interval of the Bethany NE quadrangle is

49. What is the lowest elevation shown on this map? (Reflect that water runs downhill.)

What natural feature is found there?

50. What is the highest elevation found on the map? (Look for hills, as in the NE rectangle.)

51. The relief in this area—the difference between the highest elevation and the lowest—is

52. The approximate elevation of the hill in the NW% sec. 22, T. 14 N,,R. 3 W., is

53. Which way does Deer Creek flow?

54. What do we call the kind of contour line enclosing the lake at NW¥% sec. 18, T. 14 N,
R.3W.? What is the elevation of the outside edge of the

depression? About how deep is the depression?

55. Name other kinds of depressions shown with hachures on topographic maps.

56. Find the spot elevation at the intersection of Broadway and NE 206th Street. What is the

elevation?

57. Describe the rise and fall of the road as you walk along MacArthur Avenue from Hopewell
Church to Deer Creek School.
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Oologah Field Trip

Please do not mark on the map. If it is necessary to touch the map, use the eraser of a

pencil. Consult the folder Topographic Map Symbols.

This is a guide for a field trip though the area shown on the Oologah quadrangle topographic
map—a chance for you to compare symbols on the map with the real thing on the ground. Along
the route you are to make observations, collect rocks, minerals, and fossils, and take part in a

dinosaur dig.

Your job is to keep track of distances and directions both on paper and also on the road, to
identify features and describe their locations, and to relate contour lines to the shape of the land.

The starting point is the junction of Highways 88 and 169, at the south side of the city of Oologah.

1. Go east on Highway 88, turn south to the first road (shown on the map in purple) that
goes east, and on it go to a quarry for rock collecting. Here draw the symbol for a quarry:
. Give the name of the sedimentary rock quarried here for use as agricultural lime,

road gravel, and cement: In what county is the map area?

2. Return to Highway 88 and continue south. Find the radio tower west of the highway;

what is the elevation at its base? Continue south, crossing Oologah dam.

What river was dammed to form Oologah Lake? What are some

uses for the lake?

3. Stay on Highway 88 as it turns east; cross the bridge near Lipe Mound, and stop to collect
fossils at the top of the mound. What is the elevation in feet at the bridge?

How many feet will you climb to reach the top of Lipe Mound? Which side

of the mound is steepest? The most gentle? What is the

contour interval on the Oologah map?

4. Back on Highway 88, go east and then south to just north of the crossroads—spot eleva-
tion 653 feet—and turn sharply north. How does the map classify this road’s surface?

If the lake level is low enough, continue north about 1.3 miles to the

island in Oologah Lake. Describe the location of the island, using the Land Office Grid

System: Section , Township , Range . What is the island’s

relief?
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@D Oologah Field Trip (continued)

10.

Return to Highway 88 and go south about 1.2 miles, to Sweetwater Creek. Which direc-

tion does the stream flow? Continue south on Highway 88 to the edge

of the map. Explain the brown tick marks on both sides of the highway symbol at this

point.

Turn around and go back north on Highway 88 to Oologah and the starting point of the
field trip. Turn north onto Highway 169 and go to Fourmile Creek crossing. At this point,
how far have you come on Highway 1697 miles; kilometers. Which way does

Fourmile Creek flow?

Continue north on Highway 169 to the road intersection marked on the map as at eleva-
tion 658 feet; turn left. What direction do you now face? Consider the small

streams just crossed; why does the map show them as broken blue lines?

Continue west to the strip mines, where you can collect plant fossils. What do you think

has been extracted from these pits? What is its main use?

If you continue west off the Oologah map, what topographic quadrangle map will you

need?

Turn around and go east, back to Highway 169. Turn right; which direction do you now
face? Go 2 miles and turn left. What direction are you now traveling?
Go onward to Will Rogers’ Home, and locate it by the LOGS method

to the nearest quarter quarter section.

Identify the areas mapped as a pattern of blue dashes along the shore of Oologah Lake:
See the ridge in sections 6, 7, and 18 of the

Rogers home; what is its approximate relief? How long is the ridge?

About miles, or kilometers. Explain the closely spaced

contours along the shore.

Return to Highway 169 and turn south for Oologah. Stop there, and draw the map sym-
bols for these features: School . Cemetery . Pipeline
Gravel pit . Oil well . Bench mark . Railroad
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&@» Oologah Field Trip (continued)

11.

12.

The next stop is for a dinosaur dig at Claremore Mound. From Oologah, go about 1 mile
southwesterly on Highway 169 and turn due south onto a secondary highway (“all
weather, hard surface”) where the map shows a spot elevation of 613 feet. Go about 2
miles due south; turn east, and go about 3 miles to a bridge crossing the Verdigris River.
See the white areas (with few contour lines) along the river; what is the natural feature?

Would these areas be a good place for a housing subdivision?

Why or why not?

Continue about 1.5 miles to an “unimproved road, fair or dry weather”; turn left. What
direction do you face? Go to the base of Claremore Mound and the dinosaur

dig. What is the mound’s relief? What is the elevation at the summit?

Why is an area shown in green?

13. Go back south to the secondary highway. Identify the commercial feature about 0.4 mile

14.

southwest of the intersection, in the SWY4NW sec. 24, T. 22 N, R. 15 E:

There you can collect quartz crystals.

Return to the secondary highway, turn left, and return to the starting point-—QOologah.

Where are most gravel pits shown on this map?

Why are they numerous in this area? (What geologic agent could have transported the
sand and gravel and deposited them here?)

Here ends the field trip.
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Turner Falls Quadrangle

Please do not mark on the map. If it is necessary to touch the map, use the eraser of a pencil.

Consult the folder Topographic Map Symbols.

What do we call a map like this one?

What is this map’s name?

Where in Oklahoma is the map area?

What is this map’s fractional scale? Its verbal scale?

What is the contour interval?

The mapped area covers about square miles.

What federal agency publishes topographic maps like this one?

What State agency sells topographic maps of areas in Oklahoma?

Do A N

How does the map show heavy-duty roads?

e
e

What feature is shown in blue just east of Classen Falls?

—
=

What does the color green represent?

—
N

The brown lines are called ; they show above sea level.

—t
i

Identify the small black squares at Camp Classen.

—
o

Find a waterfall on the map. Give its location: Draw the map

symbol: Give its name:

15. Locate by section, township, and range the radio towers in the southeast corner:

16. Explain the wide spacing of the contour lines in the northeast corner.

17. The difference in elevation between two adjacent contour lines is known as the
. On this map, it is feet.

18. Give the elevation of the radio towerin sec. 1, T. 2 S., R. 1 E., in feet above sea level.

19. Explain the close spacing of the contour lines in Turner Falls Park, in the east-central
part of the map.

20. How many feet would you climb during a hike from Turner Falls (east-central) to the
radio tower insec. 1, T.2S.,R. 1 E.?

21. Find the bench mark in sec. 11, T. 1 S., R. 1 E. What is its elevation above sea level?
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Maps in Work and Play

How would you use a topographic map if you wanted:

A route for a hike?

The best location for an airport?

A route for a new highway?
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1. Jump-Start, pages 24-25

Answers will vary, depending on map.

2. Symbols to Features, page 26

School X
Church <
Cemetery
Quarry BM

4 A1 00
Depression ﬁ

Campground, picnic area ‘\ l @

Gravel, sand, clay pit ‘

Small dwelling place (hefise) /><*
Bench mark ‘ 7
Mine tunnel or cave entrance [_ ]:_C?TJ'
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3. Meaning of Colors—crossword puzzle, pages 27-28

Across Down
3. church 11. stream 1. black 6. houses
4. brown 12. six 2. green 9. trail
7. elevation 15. strip mine 4. blue 13. purple
8. open pit 16. cave 5. vegetation 14. cemetery
10. red 17. symbols

3. Meaning of Colors—word search, page 29

O R U R NET AT
tlc AL B UL/AT R AR C
o| L BLUAVELE E
BlM E CYEXL E V A T 1 M
MU E E RN\GXP N E P O E
Y| <R BYNENR U H C T

S\ U L B L T\R A A G
T|E|C M S U O A \E (/
R|(S|E N I M P I RXTXSS M
E|U|G R E M E ¢/E/H Y
1{o/P I R T S/R/E B R S
s \H/V A ¢c MA S E E R P
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4. Map Language—crossword puzzle, pages 30-31

Reading Topographic Maps

Across Down
6. magnetic 18. sections 1. relief 10. church
7. base line 19. BMs 2. strip mine 12. latitude
11. principal 21. equator 3. purple 15. contour
13. elevation 22. gentle 4. contour lines 17. higher
14. ranges 23. height 5. scale 19. blue
16. coordinates 8. base lines 20. spot
9. townships
4. Map Language—word search, page 32
M ; 3 T QWNJS HI1I P SREQMJU
S\ E{L{I N EtE R L A O H U
I [JE\R|U|N O S T UY A
l D|T|{O \E/ T E ThNH C E R T S
1\ o/alM X R C TN NAGIM U
E|IN|T L E>A O| N R 0) UlB Y
H T(I|O I N O N| B N |R{O M
E/l] Y|D|P U T Q O R GIL|E L A
JIR{O E L \ J UJEINJ{I|] T O S
N{OJE T G S A S E|I]E U QY
o s|o/D BN L A U ATNQ RIG|N 1 V E
B A E N E U L E I H| D I S R
E R T E P O E 1 ONT/ U N L A D
<P_R/T N C 1 P A TR E R S AY AHO
1D 0O CIZ TRI PMI IPR ED I T O Y P




9. contours
11. upstream
15. longitude

17. locate

B

I

1. depression

3. topographic map
4. stream

5. bench marks

7. indexes

Down

Reading Topographic Maps

16. relief
18. USGS
19. black
20. acres

14. hills
21. minutes

P O RUNTLADOHAYASUREC

5. More Map Words—crossword puzzle, pages 33-34

5. More Map Words—word search, page 35

Across
2. elevation
6. open pit
8. hachured
10. green
12. ground
13. principal

MrnLDOVwuEHP~AZunuEHO<<OA>

DUL}IAEAAAAEYPNDLI
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HepZU<EZ U< HZmA<Z 2
TTSONBNYINVOSEE%AU
oMmrlaSra>@~zm ME@ﬁ
o] MNHNWWWEAEPWL\
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6. Finding—crossword puzzle, pages 36-37

Across Down
2. locate 15. base lines 1. meridian 9. sixty
4. longitude 16. half 2. latitude 10. principal
7. acres 17. locate 3. coordinates 12. base line
8. minutes 18. townships 5. principal 14. equator
11. sections 19. ranges 6. Jefferson
13. indexes

6. Finding—word search, page 38
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7. Measuring—crossword puzzle, pages 39-40

Across Down
5. compass 15. fifty nine 1. spot
7. highway 17. height 2. magnetic
8. scales 18. relief 3. USGS
10. topographic map 19. scale 4. bar
13. geographic 6. position

9. large scale
11. ground
12. hiking
14. north

16. natural

7. Measuring—word search, page 41

®74@
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8. Geodetectives, page 42
1. Townships 5. Green 9. Height 13. Angular
2. Open pit 6. Relief 10. Intersect 14. Purple
3. Principal 7. Acres 11. Contour Hidden words:
4. Oklahoma 8. Position 12. Magnetic TOPOGRAPHIC MAP
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9. Reading Contours, pages 43-46

1. 50 feet

2. Greater than 250
feet but less than
300 feet

3. Greater than 350
feet but less than
400 feet

4. xb: contours are
closer together on
the western slope

5. West

6. The valley lies
between the hills

7. 300 feet

A B

9. 100 feet
10. Hills

11. A valley lies
between the hills

12. Greater than 700
feet but less than

800 feet
13. West
14. East
15. Eastern
16. 600 feet

17. A is the most accurate profile

L KX 2
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10. Drawing Contours #1, pages 47-48

1. 200 and 300
2. 300 and 400
3. 500

4. None

11. Drawing Contours #2, page 49

Map 9-2

100

100

76 @
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12. Drawing Contours #3, pages 50-51 Map 9-3

é)O

525

<
\ ~ o
N - e

N —




Reading Topographic Maps

14. Contour Talk—crossword puzzle, pages 53-54

Across Down
2. gentle 11. higher 1. flat 9. intersect
7. topographic 13. closed 3. elevation 12. relief
8. depression 15. hills 4. upstream 14. last
10. contour 16. shape 5. contours 16. same
6. shoreline

14. Contour Talk—word search, page 55
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Reading Topographic Maps

15. The Ada Quadrangle, pages 56-57

. South-central

. Pontotoc and Seminole Counties
. Oklahoma Geological Survey

. 56 square miles

. SWY, sec. 34, T. 4 N, R. 6 E.

. Green, vegetation; blue, water; brown,

S Ok W N

contours; purple, revisions; black, cultural

features.
7. School: I Church: ; Cemetery: [jicem
Gravel pit: g Oil or gas well: O

Quarry: /><\ Bench mark: BM A

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

Francis Quadrangle

greater than 1040 feet but less than 1050
feet

Northward

Egypt Cemetery

1:24,000; 2,000 feet

230 feet

yes; 1993

130 feet

1,002 feet; railroad

sand deposits

100 22. Oil tanks
8.940-950 feet 23. Extension of urban area
9. 80 to 90 feet 24. 20-30 acres
10. 5,000 feet; nearly 1 mile 95. A hill
11. About 33—45 acres
16. The Bethany NE Quadrangle, pages 58-61
Colors 11. Indian Meridian
1. Black 12. Parallel
2. Green 13. West Central (WC)
3. Brown 14. 7'30” (97°37'30” — 97°30" = 7'30")
4. Blue 15. 35°45°
5. Purple 16. A meridian; 97°37'30”
6. Red 17. Alow flat area near an intermittent stream
7. Along streams 18. A pond or lake, behind a dam
Location 19. 35°41'N, 97°37'W
8. West 20a. SEV sec. 16, T. 14 N., R. 4 W.
9. West 20b. NWY; sec. 28, T. 14 N, R. 3 W.
10. North 20c. NW¥; sec. 16, T. 14 N, R. 3W.

*79¢

Answers continue on page 80



16. The Bethany NE Quadrangle, pages 58-61 (continued)

Reading Topographic Maps

20d. NE% sec. 7, T. 14 N, R. 3 W.
20e. SEY sec. 31, T. 14 N., R. 3 W.

21
22

. About 20 acres

. 5 miles (5 sections)

Symbols

23

24.
25.

26.
27.

28.
29.
30.

31.
32.
33.

A gas-processing plant

!

Intermittent stream

f e u s e (Dlue)
A landing strip
Christner Cemetery; :iicem:

______

The pipeline transports gas from a point
west of Bethany NE quadrangle— perhaps
in the West Edmond Oil & Gas Field

BM, 1041

O

General Data

34.
35.

36

37.
38.
39.
40.

Central Oklahoma

1983

. Britton Quadrangle

Logan and Oklahoma Counties

7% degrees

Indian and Cimarron meridians

Each of the straight sections crosses a stream,

and must be a dam

Scale

41
42

. 1:24,000, or 1/24,000
. 1.6 miles; 8,300 feet; 2.6 kilometers

930¢

43.
44.
45.
46.

47.

48.
49.
50.
51.
52.

53.
54.

55.

56.
57.

24,000
One inch equals 2,000 feet
5.2 miles; 27,456 feet; 8,580 meters
1:10,000
1.2 inches on map divided by 1,000 x 12 in./
ft on ground = 1.2 in. divided by 12,000
=1.2/1.2 divided by 12,000/1.2
= 1/10,000
=1:10,000
56 to 63 square miles (7 sections E-W;
8 to 9 sections N-S)
10 feet
990 feet; Deer Creek
1,170 feet
180 feet (1,170 feet minus 990 feet)
Greater than 1,140 feet but less than 1,150
feet
Southwest to northeast
A hachured or depression contour; 1,050
feet; less than 20 feet
Sinkholes, sand and gravel pits, strip mines,
quarries
1,096 feet
From Hopewell Church to Walnut Creek,
you go downhill (1,085 feet to 1,041 feet).
From Walnut Creek to the light-duty
road, uphill (1,041 feet to 1,060 feet).
From the light-duty road to the intermit-
tent stream at MacArthur Avenue, down-
hill (1,060 feet to 1,040 feet). From the
intermittent stream to Deer Creek
School, uphill (1,040 feet to 1,078 feet).
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Oologah Field Trip, pages 62-64

. Quarry: '><‘

Quarry product: limestone

County: Rogers

. Elevation at radio tower: >680<690 feet

River dammed: Verdigris
Lake use: water supply, recreation, flood

control

. Elevation of bridge at Lipe Mound: 690 feet

Climb to top of Lipe Mound: 120 feet
Steepest side of Lipe Mound: SW
Gentlest side of Lipe Mound: NE

Contour interval: 10 feet

. Road surface: Light-duty road, all weather,

improved surface
Island location: sec. 31, T. 23 N., R. 16 E.
Relief: 170 feet

. Sweetwater Creek flows: west

Tick marks along Highway 88: artificial fill

(an embankment)

. Along Highway 169 to Fourmile Creek:

1.8 miles; 2.9 kilometers
Fourmile Creek flows southerly in general;

here, southwesterly

. At spot elevation 685: facing west

Small streams here are intermittent

. Strip mines yielded: coal

Main use of coal: energy
Next map to the west: Collinsville NE quad-

rangle

3@

9.

10.

11.

12.

13.
14.

Back at Highway 169, facing: south

After 2 miles, facing: east

Will Rogers’ Home: SW%4SW sec. 13, T.
23N, R.15E.

Dashed light-blue pattern: areas subject to
flooding

Ridge height: 160 feet

Ridge length: 2.6 miles; 4.2 kilometers
Close spacing of contours means: steep

slopes

School: I Cemetery: (jiCem

______

Gravel pit: ¢

Oil well: O Bench mark: BMA 100

Railroad: ——t———t

Pipeline:

White areas along the Verdigris River:
floodplain

Development? No—because of flooding
About 1.5 miles farther, facing: north
Relief of Claremore Mound: about 180 feet
Elevation at the summit: greater than 780
feet, less than 790 feet

Green area: vegetation

Featureinsec. 24, T. 22 N, R. 15 E.: quarry
Most gravel pits: along the Verdigris River
Why there: carried by the river
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9.
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Reading Topographic Maps

Turner Falls Quadrangle, page 65

. 7.5’ topographic quadrangle map
. Turner Falls Quadrangle

. south-central Oklahoma

. 1:24,000; 1 inch = 2,000 feet

. 10 feet

. 56 to 63 square miles

. U.S. Geological Survey, Department of the

Interior

Oklahoma Geological Survey
Solid red lines

. A lake

. Woodland, vegetation, orchards

12.
13.

14.

15.
. Flat land, or very low relief
17.
18.
19.
20.
21.

Contour lines; elevations
Buildings
East-central;, = *—— (blue)

Classen, Lick Creek, Turner Falls
Sec. 1, T.2S,,R. 1 E.

Contour interval; 10 feet
1,377 feet

Steep slopes

457 feet,

983 feet

19.

Maps in Work and Play, page 66

Before a hike, consider:

Steep slopes vs. flat land
Drinking water
Emergency help

Sun and shade

Compass setting

For an airport site, think about:

Long runways

Flight patterns and obstructions
Cost of moving earth

Service roads

Transmission lines

Railroads

®32@

In routing a highway, keep in mind:

Cost of
* buying right of way
e cutting through hills
e filling in low areas
¢ building bridges
Straight roads vs. curves
Risk of flooding
Quarries for construction material

Hazards such as pipelines



Reading Topographic Maps

Interpreting the colored lines, areas,
and other symbols is the first step in
using topographic maps. Features

are shown as points, lines, or areas,
depending on their size and extent.
For example, individual houses may
be shown as small black squares. For
larger buildings, the actual shapes are
mapped. In densely built-up areas,
most individual buildings are omitted
and an area tint is shown. On some
maps post offices, churches, city halls
and other landmark buildings are
shown within the tinted area.

The first features usually noticed
on a topographic map are the area
features such as vegetation (green),
water (blue), some information added
during update (purple), and densely
built-up areas (gray or red).

Many features are shown by
lines that may be straight, curved,
solid, dashed, dotted, or in any combi-
nation. The colors of the lines usually
indicate similar kinds or classes of
information: topographic contours
(brown); lakes, streams, irrigation
ditches, etc. (blue); land grids and
important roads (red); other roads
and trails, railroads, boundaries, etc.
(black); and some features that
have been updated using aerial
photography, but not field verified
(purple).

Various point symbols are used
to depict features such as buildings,
campgrounds, springs, water tanks,
mines, survey control points, and
wells.

Names of places and features
also are shown in a color correspond-
ing to the type of feature. Many
features are identified by labels, such
as “Substation” or “Golf Course.”

Topographic contours are shown
in brown by lines of different widths.
Each contour is a line of equal eleva-
tion;'therefore, contours never cross.
They show the general shape of the

terrain. To help the user determine
elevations, index contours are wider.
Elevation values are printed in several
places along these lines. The narrow-
er intermediate and supplementary
contours found between the index
contours help to show more details
of the land surface shape. Contours
that are very close together represent
steep slopes. Widely spaced contours,
or an absence of contours, means that
the ground slope is relatively level.
The elevation difference between
adjacent contour lines, called the con-
tour interval, is selected to best show

Ground configuration shown by contours

the general shape of the terrain. A
map of a relatively flat area may have
a contour interval of 10 feet or less.
Maps in mountainous areas may have
contour intervals of 100 feet or more.
The contour interval is printed in the
margin of each U.S. Geological
Survey (USGS) map.

Bathymetric contours are shown
in blue or black depending on their
location. They show the shape and
slope of the ocean bottom surface.
The bathymetric contour interval may
vary on each map and is explained in
the map margin.

IS L
O "-JT‘::E".H”

Topographic Map Information
For more information about

topographic maps produced by the USGS,
please call 1-888-ASK-USGS

ISBN DO-b07?-84384-5

il

80607

J

U.S. Department of the Interior
U.S. Geological Survey

What is a Topographic Map?

A map is a representation, of the
Earth, or part of it. The distinctive
characteristic of a topographic map is
that the shape of the Earth’s surface is
shown by contour lines. Contours are
imaginary lines that join points of
equal elevation on the surface of the
land above or below a reference sur-
face such as mean sea level. Contours
make it possible to measure the height
of mountains, depths of the ocean
bottom, and steepness of slopes.

A topographic map shows more
than contours. The map includes
symbols that represent such features
as streets, buildings, streams, and
woods. These symbols are constantly
refined to better relate to the features
they represent, improve the appearance
or readability of the map, or to reduce
production cost.

Consequently, within the
same series, maps may have slightly
different symbols for the same
feature. Examples of symbols that
have changed include built-up areas,
roads, intermittent drainage, and some
type styles. On one type of large-
scale topographic map, called provi-
sional, some symbols and lettering
are hand drawn.

The cover, a portion of the Elizabethtown,
Kentucky, area, demonstrates how map
symbols represent features on the Earth’s
surface. The bottom third, an aerial
photograph, shows the Earth as seen from
above; the middle part portrays some of
the features on the aerial photograph that
will be symbolized on the map; and the
top third shows the finished map.



CONTROL DATA AND MONUMENTS LAND SURVEY SYSTEMS COASTAL FEATURES BUILDINGS AND RELATED FEATURES
Agrial photograph roll and frame number* 3-20 U.S. Public Land Survey System Foreshore flat . i Buikding - O
% e
Horizontal control Township or range line - - Rock or coral reef Eé%«,, _ \Q{n School; church i
Third order or better, permanent mark AT - Location doubtful S Rock bare or awash ¥ Built-up Area
A —
With third order or better elevation BM s, A%Z“,‘\ Section line — Group of rocks bare or awash * %y k*g*/% Racetrack O O
Checked spot elevation 2195 Location doubtful - Exposed wreck i Airport > %
Caincident with section corner Cootuer E«T:f o Found section ¢orner; found closing comer PR Depth curve; sounding Landing strip ci==z:3
Unmonumented* + Witness corner; meander corner 34 —c4ll Breakwater, pier, jetty, or wharf PR Well {other than water); windmill o ¥
Vertical control Other fand surveys Seawall \ Tanks Qo D
Third order or better, with tablet M 163 Township or range line BATHYMETRIC FEATURES Covered reservoir @ v
Third order or better, recoverable mark %00 Section line Area exposed at mean low tide; Gaging smifm ®
r sounding datum & obi
Bench mark at found section corner ~BM-|-18_6 Land grant or mining claim; monument A g Landmark object (feature as labeled) IS
Channel _ [ Fu P
Spot elevation X 53 Fenceline . e Campground; picnic area -
Boundary monument SUREACEEATURES Offshore oil or gas: well; platform ° m Cemetery: small; large 1_+7@:erjf\j
Sunken rock +
With tablet & % g SM-¢.L7I Levee = ROADS AND RELATED FEATURES
Without tablet 9713 Sand or mud area, dunes, or shifting sand Sand | RIVERS, LAKES, AND CANALS Roads on Provisional edition maps are not classified as primary, secondary, or
With number and elevation 67, A e Intermittent stream light duty. They are all symbalized as light duty roads.
'301.1 ntricate surface area
U.S. mineral or location monument N Gravel beach or glacial moraine Intermitte pHryeL Primary highway —
CONTOURS Tailifgs pond Disappearing stream Secondary highway CE—
Perennial stream Light duty road ——
Topographic MINES AND CAVES —
Perennial river Unimproved road . A
Intermediate ~— it mi
Guarry anopenipifmina * Small falls; small rapids Trail R
Index ~— ) = =
P—— Gravel, sand, clay, or borrow pit 34 Large falls; large rapids Dual highway J
D - o Mine tunnel or cave entrance — Masanry dam L Dual highway with median strip —
epression
Cut: fill 7B Prospect; mine shaft X e Road under construction e L
: R Mine dump ey Dam with lock Underpass; overpass $T: %ii:
Bathymetric "~ Ldump, | - -
Bridge —— :3=r=
Intermediate Tailings . | :
ind Dam carrying road l Drawhbridge |
ncex VEGETATION :%
Tunnel o S T S I
Primary e Woods
i Perennial lake; Intermittent lake or pond RAILROADS AND RELATED FEATURES
Index Primary N Scrub
- 34 i Standard gauge single track; station —t
Supplementary T Orchard Dry lake R gauge sing
BOUNDARIES Vineyard Narrow wash Standard gauge multiple track —t—=
National . Mangrove VHiRE wash /ng" Abandoned B
State or territorial = S GLACIERS AND PERMANENT SNOWFIELDS Canal, fiume, or aqueduct with lock e Undegeonstuctiop T
County or equivalent Elevated aqueduct, flume, or conduit Narrow gauge single track
— i Cont limit i
Civil township or equivalent e Aqueduct tunnel Narrow gauge multiple track _
e Form lines ; i =
Incorporated city or equivalent S \Welhortspringfl springlonsegp Rellroad In street
Park, reservation, or monument LT MARINE SHORE e SUBMERGED AREAS AND BOGS Juxtaposition ==
- - - Topographic maps Marsh or swamp Roundhouse and turntable

Small park

*Provisional Edition maps only

Provisional Edition maps were established to expedite completion of the

Approximate mean high water

Indefinite orunsurveyed

Topographic-bathymetric maps

Submerged marsh or swamp

TRANSMISSION LINES AND PIPELINES

Wooded marsh or swamp

Power transmission line: pole; tower

Submerged wooded marsh or swamp

Telephone line

Telephone

remaining large scale topographic quadrangles of the conterminous United

States. They contain essentially the same level of information as the standard Mean high water Rice field
series maps. This series can be easily recongnized by the title "Provisional

Edition" in the lower right hand corner.

Aboveground oil or gas pipeline

Apparent (edge of vegetation) Land subject to inundation Underground oil or gas pipeline




