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Introduction

Topographic maps are essential tools in geologic and engineering studies
because they show the configuration of Earth's surface in remarkable detail
and permit one to measure horizontal distances and vertical elevations. This
IS accomplished by means of carefully surveyed _isolines connecting points of
equal elevation to represent elevations of hills and valleys. They are also
used by the military, hikers, hunters, campers, and anyone who for whom
knowledge of the three-dimensional nature of the land surface is useful.

Topographic maps are also called
contour maps
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a. Dark  brown lines with elevations printed on them.
b. Usually every fifth _ line.
c. Not used if the map area has low relief




Topographic Relief
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(1) Reliefis the difference
(2) A region with low relief

(3) In areas with low relief,
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Digital Relief Map of Salt Lake City

between the highest gnd lowest  glevation.

will be relatively flat .
few contour lines will be required and all will be




Number of contour lines = 10
Elevation change per line = 400/10
Contour interval = 40 ft
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ules for Contour Lines




point on a contour line is of the ex
elevation
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ISCTOPE (years) iJoulasigram « °C)
[camomts | ot | ere |
Potassium-40 _

o

.
— Granie 0.78
Fubi 0,45

Equations

distance between foci

gat energy gained during melting ...

eat energy released during freezing .

eat energy gained during vaporization .

Heat snargy released during eondensation .
mass

volume Density at 3.98°C

Rale of change

Density =

Average Chemical Composition
of Earth's Crust, Hydrosphere, and Troposphere
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Oxygen Q) _ 10
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[ E—
L I

2010 EDITION
This edition of the Earth Science Reference Tables should be used in the
classroom beginning in the 2009-2010 school year. The first examination for |

35 the January 2010 Regents Examination in
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'Run" Horizontal Distance R

Equations

Change in elevation |~ o yiont — change in field value
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ant Between Points X

change in field value

gradient = distance

Gradient = change in €
Horizontal C

First find the change in ¢
— Contour Interval = 2

Elevations are in meters 0O
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300 ft. elevation
in the depression

Top of hill




)epression on a Sl

Side of hill




B. Vertical Control Points

. These are symbols on a map that
indicate the exact elevation at that
location.

. Some types of vertical control points:



a. Bench Marks

(1) A _permanent brass plate set
into the ground.

(2) Its _vertical position has
been surveyed as accurately
as possible.

(3) Abbreviated “BM.”

(4) Shown as a _friangle  with
the elevation if latitude and
longitude coordinates are
certain.

Example: BM AGOlG




Bench Marks

Vertical Line

+ Vertical Angle

B -al Plane Horizontal Line

- Vertical Angle

EREE e e T

(5) If VABM Is next to a triangle symbol it indicates the
elevation was determined by a surveying
technique that used a vertical angle (hence, the

letters VA).



Bench Marks

(5) If shown as by an BMX symbol with the elevation.

(6) The horizontal position has been surveyed as accurately as
possible, but exact coordinates haven’t been determined.

(7) Instead of a brass plate, the marker is a concrete tablet with the
numbers etched onto the top (like a gravestone).



b. Recoverable Mark

(1) Naturally occurring _landmark  whose
horizontal position has been surveyed as
accurately as possible.

(2) Shown by an X symbol with the
elevation.

(3) Referred to as a spot elevation
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C pS reCtan Ies Longitude Latitude

line, or line, or

are lines of meridian AN paraliel

longitude .

aps cover
of Earth’s surface

hed in sizes using

Prime
meridian (0° E-W)

One 15-minute quadrangle There are four 7'/2-minute
is 15" of latitude by quadrangle maps in each
15" of longitude. 15-minute quadrangle map.




Two Common S
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One 15-minute quadrangle There are four 7'/2-minute
is 15 of latitude by quadrangle maps in each
15 of longitude. 15-minute quadrangle map.




3. The Direction to North

(a) North is always at the _tqp oOf
the quadrangle grid

(b) Longitude lines (meridians)
form the east and
west borders of the map.

(c) They aren’t parallel because
meridians converge toward
the north.

(d) Grid North (=)

(1) At the top of the quadrangle

grid.
(2) Based on a grid constructed
on the map. SE 2 S

(3) About the same as true north
(geographic North Pole )
on the actual Earth

Note: The north and south borders of
The map are parallels of latitude.
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B. Magnetic North is not the same as True North

North
magnetic
pole

Compass Rotation
needle S axis

CE%
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’r .

Magnetic field lines

Magnetic North (MN )
(a) The direction in which Earth’s magnetic lines of force _ CONVerge
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Compasses Are Unusable Near the North Pole
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* The horizontal force of the magnetic field
— Responsible for the direction in which a compass needle is oriented
— Decreases in strength as it approaches the North Magnetic Pole, where it is zero.

« Close to the pole, an area is reached where the frictional forces in the pivot are
comparable to the horizontal forces of the magnetic field.

« The compass starts to behave erratically
— Eventually, as the horizontal force decreases even more, the compass becomes unusable
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2. Magnetic Declinatio
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The _difference in deqgrees between _compass north  (MN)

and truenorth (shown by a star).

Because magnetic north is continually changing, this is good only
for the year of the map.
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IV. Map Scale

cant by scale?

Topographic
Scale 1:24,000
One inch equals 2.000 feet

S S

Conrour vy 20 foct
Dz ek regrasnd S foul oocfoa
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B. Ratio Scale

Expresses how much a certain distance on the map equals on the
real Earth.

Units are in inches (centimeters if the contour lines are in meters).

Samples
(a) 1:24,000

(1) One inch on the map represents 24,000 inches in real distance
on Earth’s surface.

(2) Used on 7 %2 minute quadrangle maps
(b) 1:62,000

(1) Once inch on the map represents 62.000 inches in real distance
on Earth’s surface.

(2) Used on 15 minute quadrangle maps.
(c) 1:100,000

(1) One centimeter on the map represents 100,000 cm (1 km) in real
distance on Earth'’s surface.

(2) Used on metric maps.




C. Fractional Scale

1. Indicates that map has been reduced to the fraction
of it’s actual size.

2. Ratio Scale can easily be expressed as
Fractional Scale .
a. 1:24,000 equals a fractional scale of 1/24,000.
b. 1:62,000 equals a fractional scale of 1/62,000.
c. 1:100,000 equals a fractional scale of 1/100,000.




D. Bar Scale

k on each scale

4 miles

i 3 4 MILES

12000 15000 18000 21000 FEET

5 KILOMETERS




mbols and the Use
age A17 00

Secondary highway, hard surface - . res: State. .

Light-duty road, hard or improved surface . 5 County, parish, municipio

Civil township, precinct, town, barrio

Unimproved road . . 5 . o v = .
nes J Or areas ) Road under construction, alinement known Incorporated city, village, town, hamlet
SIZe and exte nt Proposed road irh Reservation, National or State. .
.

Dual highway, dividing strip 25 feet or less . Small park, cemetery, airport, etc.

ay be ShOWn as Dual highway, dividing strip exceeding 25 feet J Land gra

Trail. . ., : 7 - Township or range line, United States land survey

S [} For Iarger | Township or range line, approximate location

Railroad: single track and multiple track g Section line, United States land survey
Railroads in juxtaposition, . . Section line, approximate location
Narrow gage: single track and multiple track i Township line, not United States land survey
Railroad in street and carline A i Section line, not United States land survey
Bridge: road and railroad . GOSN 2o OB Found corner: section and closing .
Drawbridge: road and railroad .. .. 5 o Sy > Boundary monument: land grant and other
Footbridge o . L =1 Fence or field line.
Tunnel: road and railroad . .
Overpass and underpass = . 5 — Index contour . . .. 5 Intermediate contour.
Small masonry or concrete da f Supplementary contour Depression contours
Dam with lock 3 » Fill SO L Cut.
Dam with road , . Levee . Levee with road
Canal with lock z Mine dump. 3 Wash
Tailings. . .. 3 Tailings pond
Buildings (dwelling, place of employment, etc.). . Shifting sand or dunes’ Intricate surface

School, church, and cemetery. . Sand Eravel beach
area. .. ; ravel beac

Buildings (barn, warehouse, etc.)
Power transmission line with located metal tower.
Perennial streams . Intermittent streams

Telephone line, pipeline, etc. (labeled as to type)
2 g { Ve Elevated aqueduct . . " Aqueduct tunnel

Wells other than water (labeled as to type).
Water well and spring Glacier.

Tanks: oil, , etc. (labeled only if water). .. *® Duia
anks: oil, water, etc. (labele y if water) . MB o ailbrapidsiiy ) Simall falis

Located or landmark object; windmill o ° o ] .
Large rapids Large falls

Open pit, mine, or quarry; prospect :
PP g i Intermittent lake Dry lake bed

Shaft and tunnel entrance
¢ Foreshore flat Rock or coral reef
Sounding, depth curve Piling or dolphin

Horizontal and vertical control station:
Exposed wreck 5 Sunken wreck .

Tablet, spirit level elevation BMAS5653
Rock, bare or awash; dangerous to navigation

Other recoverable mark, spirit level elevation £5455

Horizontal control station: tablet, vertical angle elevation vABM A 95/

Marsh (swamp) Submerged marsh

Any recoverable mark, vertical angle or checked elevation 83775
Wooded marsh g Mangrove
Vertical control station: tablet, spirit level elevation BM X957 8

Other recoverable mark, spirit level elevation . X 954 Woods or brushwood Orchard

Spot elevation s RN .. X 7369 Vineyard Scrub
Land subject to
Water elevation s 670 controlled inundation Urban area




B. Color

sed colors usually indicate similar cl
ormation.

Contour lines







Color on Topographi

ue : Water features such as lak
, and drainage




Blue Is also used for the contours
of a glacier (lce Is water.)

s




Use of Color on Topographic Maps

d. Red : Classifies cultural features (“man-
made”), such as populated areas, main roads,
and boundaries




Color on Topographic




Use of Color on Topographic Maps

f Pu 'p |€ : Atone time, purple was used as a revision
color to show all feature changes. Currently, purple is not used
in the USGS revision program, but purple features are still
present on many existing maps.

x 8
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VI. Public Land Surve tern (PLS

* |n the original 13 colonies, land grants and property lines were laid
out on the basis of “metes and bounds.”

— This used landmarks and directions

— It proved inadequate because some objects used to mark boundaries
were not permanent (e.g., trees, boulders) and some, such as
mountains, were too large to make accurate surveying possible.

— Also, the resulting divisions had irregular boundaries

Metes-and-Bounds Survey Method

Oak Tree
Y

}fa Spring Hill

e

Rock %

Smith Bridge
Using Landmarks Using Compass




Public Land Survey System

* The United States Public Land Survey
System (PLS) was instituted in 1785 when
lands west of the Appalachians were being
settled because a more accurate system
was necessary.

* Except for the original 13 states and a few
other states, all states are covered by this
system.
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UTM Zone Numbers
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edge of UTM Zone 18
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north of the equator




UTM Coordinates

384000 meters East 385000 meters East
within Zone 18 within Zone 18

1
384333 meters East
t = within Zone 18 B. Northwest corner
76°22'30" ! of 7 1/2 minute series
40°15/4 3 topographic map

4456000 m?ters
North of
the Equator 4456000mN.

Point X is located

p==—,
4455250 meters [ #MNe

North of - —

the Equator [t A at UTM coordinates:

18N 384333 4455250
4455000 meters
North of = = = 3,

t
the Equator Zone Easting Northing

7000 FEET
1 KILOMETER

A. Map margin

Produced by the United States Geological Survey
in cooperation with Commonwealth of Pennsylvania agencies

Compiled by photogrammetric methods from imagery dated 1951
Field checked 1956. Revised from imagery dated 1992 and
other sources. Field checked 1995. Map edited 1996

North American Datum of 1927 (NAD 27). Projection and

10 000-foot ticks: Pennsylvania coordinate system, south zone
(Lambert conformal conic)

Blue 1000-meter Universal Transverse Mercator ticks, zone 18

North American Datum of 1983 (NAD 83) is shown by dashed
corner ticks. The values of the shift between NAD 27 and NAD 83
for 7.5-minute intersections are obtainable from National Geodetic
Survey NADCON software

There may be private inholdings within the boundaries of

the National or State reservations shown on this map 1:24,000 UTM Grid
Each mark is 100 meters
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and Vertical Exaggeration

Topographic Profile A-A"

Stream

Paper strip with elevations noted beside tick marks.

Step 4

Map ratio scale is 1:24,000
s0 everything on the map is
one twenty-four-thousandth
(1/24,000) of its actual size.
The horizontal fractional scale
(H scale) is 1/24,000.

On this topographic profile,
one inch equals 120 feet or
1440 inches (120 feet X

12 inches /foot). So everything
on the topographic profile is
1/1440 of its actual size. The
vertical fractional scale

(V scale) is 1/1440.

Vertical exaggeration equals
the vertical fractional scale
divided by the horizontal
fractional scale. So the vertical
exaggeration of this profile is:

Vscale_ 1/1440 _24,000_.. o
H scale™ 1/24,000~ 1440 ~ '~

120

Elevations (feet)










Lab 1-6 Topographic Maps
Get ready for the lab questions.

SO lets review...
What did we talk about yesterday?
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a. Dark  brown lines with elevations printed on them.
b. Usually every fifth _ line.
c. Not used if the map area has low relief
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(1) Reliefis the difference
(2) A region with low relief
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Digital Relief Map of Salt Lake City

between the highest gnd lowest  glevation.

will be relatively flat .
few contour lines will be required and all will be




Number of contour lines = 10
Elevation change per line = 400/10
Contour interval = 40 ft
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C pS reCtan Ies Longitude Latitude

line, or line, or

are lines of meridian AN paraliel

longitude .

aps cover
of Earth’s surface

hed in sizes using

Prime
meridian (0° E-W)

One 15-minute quadrangle There are four 7'/2-minute
is 15" of latitude by quadrangle maps in each
15" of longitude. 15-minute quadrangle map.
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One 15-minute quadrangle There are four 7'/2-minute
is 15 of latitude by quadrangle maps in each
15 of longitude. 15-minute quadrangle map.




3. The Direction to North

(a) North is always at the _tqp oOf
the quadrangle grid

(b) Longitude lines (meridians)
form the east and
west borders of the map.

(c) They aren’t parallel because
meridians converge toward
the north.

(d) Grid North (=)

(1) At the top of the quadrangle

grid.
(2) Based on a grid constructed
on the map. SE 2 S

(3) About the same as true north
(geographic North Pole )
on the actual Earth

Note: The north and south borders of
The map are parallels of latitude.
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2. Magnetic Declinatio
'. I 7 R ~_ I'

L
__'_,-l'

. & %. e v
The _difference in deqgrees between _compass north  (MN)

and truenorth (shown by a star).

Because magnetic north is continually changing, this is good only
for the year of the map.



ing Declination on a

North
phic N. Pole) Magnetic North

GN /
004" 28a LS

1 MIL

UTM GRID AND 1952 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET UTM GRID AND 1979 MAGNETIC NORTH

DECLINATION AT CENTER OF SHEET




IV. Map Scale

cant by scale?

Topographic
Scale 1:24,000
One inch equals 2.000 feet

S S

Conrour vy 20 foct
Dz ek regrasnd S foul oocfoa




1.

N

B. Ratio Scale

Expresses how much a certain distance on the map equals on the
real Earth.

Units are in inches (centimeters if the contour lines are in meters).

Samples
(a) 1:24,000

(1) One inch on the map represents 24,000 inches in real distance
on Earth’s surface.

(2) Used on 7 %2 minute quadrangle maps
(b) 1:62,000

(1) Once inch on the map represents 62.000 inches in real distance
on Earth’s surface.

(2) Used on 15 minute quadrangle maps.
(c) 1:100,000

(1) One centimeter on the map represents 100,000 cm (1 km) in real
distance on Earth'’s surface.

(2) Used on metric maps.




mbols and the Use
age A17 00

Secondary highway, hard surface - . res: State. .

Light-duty road, hard or improved surface . 5 County, parish, municipio

Civil township, precinct, town, barrio

Unimproved road . . 5 . o v = .
nes J Or areas ) Road under construction, alinement known Incorporated city, village, town, hamlet
SIZe and exte nt Proposed road irh Reservation, National or State. .
.

Dual highway, dividing strip 25 feet or less . Small park, cemetery, airport, etc.

ay be ShOWn as Dual highway, dividing strip exceeding 25 feet J Land gra

Trail. . ., : 7 - Township or range line, United States land survey

S [} For Iarger | Township or range line, approximate location

Railroad: single track and multiple track g Section line, United States land survey
Railroads in juxtaposition, . . Section line, approximate location
Narrow gage: single track and multiple track i Township line, not United States land survey
Railroad in street and carline A i Section line, not United States land survey
Bridge: road and railroad . GOSN 2o OB Found corner: section and closing .
Drawbridge: road and railroad .. .. 5 o Sy > Boundary monument: land grant and other
Footbridge o . L =1 Fence or field line.
Tunnel: road and railroad . .
Overpass and underpass = . 5 — Index contour . . .. 5 Intermediate contour.
Small masonry or concrete da f Supplementary contour Depression contours
Dam with lock 3 » Fill SO L Cut.
Dam with road , . Levee . Levee with road
Canal with lock z Mine dump. 3 Wash
Tailings. . .. 3 Tailings pond
Buildings (dwelling, place of employment, etc.). . Shifting sand or dunes’ Intricate surface

School, church, and cemetery. . Sand Eravel beach
area. .. ; ravel beac

Buildings (barn, warehouse, etc.)
Power transmission line with located metal tower.
Perennial streams . Intermittent streams

Telephone line, pipeline, etc. (labeled as to type)
2 g { Ve Elevated aqueduct . . " Aqueduct tunnel

Wells other than water (labeled as to type).
Water well and spring Glacier.

Tanks: oil, , etc. (labeled only if water). .. *® Duia
anks: oil, water, etc. (labele y if water) . MB o ailbrapidsiiy ) Simall falis

Located or landmark object; windmill o ° o ] .
Large rapids Large falls

Open pit, mine, or quarry; prospect :
PP g i Intermittent lake Dry lake bed

Shaft and tunnel entrance
¢ Foreshore flat Rock or coral reef
Sounding, depth curve Piling or dolphin

Horizontal and vertical control station:
Exposed wreck 5 Sunken wreck .

Tablet, spirit level elevation BMAS5653
Rock, bare or awash; dangerous to navigation

Other recoverable mark, spirit level elevation £5455

Horizontal control station: tablet, vertical angle elevation vABM A 95/

Marsh (swamp) Submerged marsh

Any recoverable mark, vertical angle or checked elevation 83775
Wooded marsh g Mangrove
Vertical control station: tablet, spirit level elevation BM X957 8

Other recoverable mark, spirit level elevation . X 954 Woods or brushwood Orchard

Spot elevation s RN .. X 7369 Vineyard Scrub
Land subject to
Water elevation s 670 controlled inundation Urban area




B. Color

sed colors usually indicate similar cl
ormation.

Contour lines







Color on Topographi

ue : Water features such as lak
, and drainage




Blue Is also used for the contours
of a glacier (lce Is water.)

s




Use of Color on Topographic Maps

d. Red : Classifies cultural features (“man-
made”), such as populated areas, main roads,
and boundaries




Color on Topographic




Use of Color on Topographic Maps

f Pu 'p |€ : Atone time, purple was used as a revision
color to show all feature changes. Currently, purple is not used
in the USGS revision program, but purple features are still
present on many existing maps.

x 8
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