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Description

The purpose of this HyperCard guide is to describe a few of the coramon
map projections that can be used to present thematic data. This
déSx.ﬁpthI’l of map projections enables a compiler of thematic data to select

a map projection that will portray the data effectively, and it allows the
map reader to identify the map projection so that there is a rautual
understanding as to how to obtain information from mr: thermatic roap.
In regional mapping, the choice of a map projection is usually based on
convention or availability rather than on how well thc map projection
portrays a particular set of data. The best projection for portraving
thernatic data about people, countries, agriculture, geology, and so on fall
areal phenomena) is a map projection that preserves areal relationships.

Many map projections are derived on a developable surface [ses
alr‘r‘“‘srw page 4) producing a Da':v "r-id system of longitudes and latitude
knowr: as the earth's graticule. From the graticule, a map projection can
be defined. In this manual, four main types of map prs:ner:t i0ns are
de@cx ibed. Projections onto (1) Planes {Azirmuthal), (2) Cones, (3]

Cylinders, and (4] a miscellaneous category. Each uf these rain f"t:'ez has
some variations, and this guide will show some of these variations.
E*ght_.r:en rmap projections cormmo m v used Lo present. thematic data are
briefly described and illustrated. Also included are several ezamples uI
he map projections used by the U . Geological Survey for thematic

pq This guide consists of descriptive material only and does not
ontain a program for creating map projections.

lt""' |

Reqlurwmentf for the diskette version of this report are: Apple
Computer, Inc, HyperCard 2.0™ software (not supplied ) ’md Apple
Macintosh™ Fluc* Classic, SE, or II. The date of this Upen-File R»sput 1is
10/04/1991 0F91 - ”’&—A paper copy, 92p. OFJ1-532 -B, 3.5-in. HD
Macintosh diskette.
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To select a map projection follow the arrows
<::| Q to Developable surfaces or click on

the map projection name on this card.
This guide is organized in the following manner:

Description
Organization (this card)
Definitiofis
Graticule (four cards)
Developable surfaces
Azimuthal
Aspect of azimuthal map projections
Azimuthal Equidistant (five cards)
Lambert Azimuthal Equal-Area (nine cards)
Orthographic {five cards)
Stereographic (five cards)
Gnomonic {four cards)
Cones
Equidistant Conic (two cards)
Albers Conic Equal-Area (seven cards)
Lambert Conformal Conic {four cards)
American Polyconic (three cards)
Bipolar Oblique Conic Conformal (six cards)
Cylinders
Mercator (two cards)
Oblique Mercator (two cards)
Transverse Mercator (five cards)
-Modified Transverse Mercator {three cards)
Miscellaneous :
Goode Homolosine (two cards)
Robinson (two cards)
Sinusoidal (three cards)
Van der Grinten (three cards)
Selected map projections and regional thematic maps
published by the U.S. Geological Survey.
References {four cards)
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DEFINITION OF TERMS:

ASPECT -Individual azimuthal map projections are divided into three aspects:

(1) the polar aspect, which centers the map at one of the poles of the globe; (2) the
equatorial aspect, which centers the map at the equator; and {3) the oblique aspect,
which centers the map anywhere else. ({The word "aspect” has replaced the word
"case” in the modern cartographic literature).

CONFORMALITY-A map projection is conformal when (1) meridians and parallels
intersect at right angles, and (2) at any point the scale is the same in every
direction. The shapes of very small areas and angles with very short sides are
preserved.

DEVELOPABLE SURFACE-A developable surface is a simple geometric form
capable of being flattened without stretching. Many map projections can be
grouped by a particular developable surface: cylinder, cone, ot plane.

EQUAL AREA-A map projection is equal area when every part, as well as the
whole, has the same area as the corresponding part on the earth, at the same
reduced scale.

GRATICULE-The graticule is the spherical coordinate system based on lines of
latitude and longitude.

“INTERRUPTED"--Interruption of a projection is where the continious surfrace of
the map is broken. All maps are interrupted, usually a map is called "interrupted”
if more than one metidian is involved.

LINEAR SCALE-Linear scale is the relation between a distance on a map
projection and the corresponding distance on the earth.

LINE OF TANGENCY -The line where the developable surface intersects or touches
the globe.

MAP PROJECTION-A map projection is a systematic representation of a round
body such as the earth on a flat (plane) surface. Each map projection has specific
properties that make it useful for specific objectives.

POINT OF TANGENCY -The point where the developable surface (a plane) touches
the globe.

PRIME MERIDIAN-The zero meridian (longitude 0°) which passes through
Greenwich England.

SCALE FACTOR-The relation between the scale of the map projection and the
actual scale of the globe.
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The earth's
spherical
graticule.

Parallels or

lines of latitude
JB0°N.

Meridians or
lines of longitude

Prime 45°N.
[ HMeridian Horth
> 90°N.
N —— Pole + 0°N.

& Equator 3
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To select an individual property of the
<::| C> Earth's spherical graticule, click on that
property name on this card.

Natural properties
of the earth's spherical Grafflewl® card one of two

| . Parallels are an equal distance apart.

2. Parallels are spaced equally on meridians.

3. Meridians and other great-circle arcs are straight lines.
(if looked at perpendicularly to the earth's surface).

4 Meridians converge toward the poles and diverge toward
the equator.

5. Meridians are equally spaced on the parallels, but their
distance apart decreases {rom the equator to the pole.
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To select an individual property of the

<:| Earth's spherical graticule, click on that
property name on this card.
Natural properties

of the earth's spherical Grrafiieull® card two of two

6. Meridians at the equator are spaced the same as parallels.
7. Meridians at 60° are half as far apart as parallels.
8. Parallels and meridians cross one another at right angles.

Q. The area of surface bounded by any two parallels and
two meridians (a given distance apart ) is the same
anywhere between the same two parallels.

10. The scale factor at each point is the same in any direction.
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The earth's spherical Graticuls
<:3 C> "projected”
on to a developable surface

4+ Point of

=N
Lines of

Cyl i n d er Azimuthal
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Azimuthal @ C@—D @
A

On this card _ . AN o
click on the Cones  foan Aoa i)
developable R == = v A
surface

name _ _

to select it. Cylinders @

Miscellaneous @

In thisguide map
projections are grouped
according to
developable surfaces.
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[TO developable SUI‘TBCESI To stack OUUIDB)

Azimuthal
On this card click on the map projection name
to select it.
1 Azimuthal Equidistant 3 Orthographic
or , 1 ’)‘;13" ’?\::\ 1
2 Lambert Azimuthal Equal-Area )
{are mathematically derived and L\I - 17 7
canotbe shown graphically) Ly 4— Stereographic
[ i
\ /4 5 Gnomonic
_\! B \
TNIZA
Aspect \ H
of azimuthal
map projections.
~ e
:' "' lr‘{ ‘ i:‘\.\
L AR ,
{L } \ 1 Polar iﬁ a\\\ ‘
Aspect { R
Ny fvl I
ial
iqg:;ona Oblique
: Aspect

Individual azimuthal map projections are divided into three aspects:
the polar aspect, which is tangent at the pole; the equatorial aspect,
which is tangent at the equator; and the oblique aspect, which is
tangent anywhere else. The oblique aspect is generally the most useful.
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C> Azimuthal
Equidistant
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Azimuthal
<:] E> Equidistant

Polar aspect

Center of map
projection
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Azimuthal
<::' C:) Equidistant

Oblique aspect/,,/”j_
Center of map /_:__

',P'

projection //// T -]

40° N. and
120°W.
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Azimuthal
<:'_'| E> Equidistant

Lines of longitude {meridians}:

Polar aspect; the meridians are straight lines radiating from the point of tangency.
Oblique aspect; the meridians are complex curves concave toward the point of
tangency. Equatorial aspect; the meridians are complex curves concave toward a
straight central meridian, except the outer meridian of a hemisphere, which is a <ircle.

Lines of latitude {parallels):

Polar aspect; the parallels are concentric circles. Oblique aspect: the parallels are
complex curves. Equatorial aspect: the parallels are complex curves concave toward the
nearest pole; the equator is straight.

Graticule spacing:
Polar aspect: the meridian spacing is equal and increases away from the point of
tangency.

Linear scale:

Polar aspect: linear scale is true from the point of tangency along the meridians
only. Oblique and equatorial aspects: linear scale is true from the point of tangency. In
all aspects the Azimuthal Equidistant, shows distances true to scale when measured
between the point of tangency and any other point on the map.

Notes:

Projection is mathematically based on a plane tangent to the earth. The entire
earth can be represented. Generally the Azimuthal Equidistant map projection is used
to portray less than one hemisphere; the other hemisphere can be portrayed but areas
and angles are distorted. Has true direction and true distance scaling only from the
point of tangency.

Uses:

The Azimuthal Equidistant projection is used for radio and seismic work, because
every place in the world will be shown at its true distance and direction from the point
of tangency. The U.S. Geological Survey uses the oblique aspect of the Azimuthal
Equidistant in the National Atlas and for large-scale mapping of Micronesia. The polar
aspect is used as the emblem of the United Nations.
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<::| Azimuthal
Equidistant

Azimuthal Equidistant
as used by the U. 8. Geological Survey

Used in the ablique aspect in Mational Atlas of the United States.

Azimuthal Equidistant used
as part of the symbol of the
United Nations. .
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Lambert

C\> Azimuthal
Equal-Area
Equatorial aspect
Center of map
projection — ==
0°N. and =

120°W.

( To Azimuthal )

( To stack outlineJ

[To "as used by U.S.G.S.")




Lambert

<:| E> Azimuthal
Equal-Area

Polar aspect

Center of map
projection
90°N. and




@D

Oblique aspect

Center of map
projection
40° N.and

Lambert
Azimuthal
Equal-Area

Page 18




Lambert

<:] E> Azimuthal

Equal-Area

Lines of longitude {meridians):

Polar aspect: the meridians are straight lines radiating from the point of tangency.
Oblique and equatorial aspects: meridians are complex curves concave toward a
straight central meridian, except the outer meridian of a hemisphere, which is a circle.

Lines of latitude (parallels):
Polar aspect: parallels are concentric circles. Oblique and equatorial aspects: the
parallels are complex curves. The equator on the equatorial aspect is a straight line.

Graticule spacing:

Polar aspect: the meridian spacing is equal, on all parallels, and the parallel spacing
is unequal and decreases toward the periphery of the projection. The graticule spacing
in all aspects retains the property of equivalence of area.

Linear scale:
* Linear scale is better than moest azimuthals, but not as good as in the azimuthal
equidistant. Angular deformation inicreases toward the periphery of the projection.
Scale increases perpendicular to the radii, that is, toward the periphery.

Notes:

The Lambert Azimuthal Equal-Area projection is mathematically based on a plane
tangent to the earth. It is the only projection that can accurately represent both areas
and true direction from the center of the projection. This projection generally is used
to represent only one hemisphere.

Uses:

Used in numerous atlases as a equal-area map projection representing large
continent-size areas to display thematic data. The polar aspect is used by the US.
Geological Survey in the National Atlas, and for some of the Antarctica 1:250,000
Reconnaissance Series maps . The polar, oblique, and equatorial aspects are used by the
Circum-Pacific Council for Energy and Mineral Resources and the U.S. Geological Survey
for the Circum-Pacific Map Project.
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Lambert (To "as used by U.S.G.S.")

<::I C> Azimutha] To see the areas covered by the
E qu al-Area Circum-Pacific Council Map Project,

follow the arrows or
click on the references listed below.

As used by the U. S. Geological Survey and
Circum-Pacific Council for Energy and Mineral Resources for the
Circum-Pacific Map Project.

American Association of Petroleum Geologists, 1977, Geographic Map of the
Circum-Pacific Region, Northwest Quadrant: Tulsa, Okla.,, American Association of
Petroleum Geologists, scale 1:10,000,000.

----, 1978, Geographic Map of the Circum-Pacific Region, Antarctica Sheet: Tulsa, Okla,,
American Association of Pefroleum Geologists, scale 1:10,000,000.

----, 1978, Geographic Map of the Circum-Pacific Region, Northeast Quadrant: Tulsa,
Oklahoma, American Association of Petroleum Geologists, Tulsa, Okla., scale
1:10,000,000.

----, 1978, Geographic Map of the Circum-Pacific Region, Southeast Quadrant: Tulsa,
Okla., American Association of Petroleum Geologists, scale 1:10,000,000.

----, 1978, Geographic Map of the Circum-Pacific Region, Southwest Quadrant: Tulsa,
Okla., American Association of Petroleum Geologists, scale 1:10,000,000.

----, 1978, Geographic Map of the Circum-Pacific Region, Pacific Basin Sheet: Tulsa, Okla,,
American Association of Petroleum Geologists, scale 1:17,000,000.

----, 1990, Geographic Map of the Circum-Pacific Region, Arctic Sheet: Tulsa, Okla.,
American Association of Petroleum Geologists, scale 1:10,000,000.

Cther map projections that can be used —

for North America. for the World,

(7o Aers conic Equal-frea) ( To Sinusoidal )
{ .3
[ To Lambert Conic Canformal) | Jo Goode Homolosine

( To Robinson )
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Lambert Azimuthal Equal-Area

(Circum—Paciﬁc Maps)

Lambert Azimuthal Equal-Area with center point 0°, 160°W , as
used by the Circum-Pacific Map Project for its Pacific Basin Sheet.

e e,

d S ‘_,.rf
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Lambert Azimuthal Equal-Area

<::| E> (Eircum-Pacific MaDS)

Lambert Azimuthal “ : | ‘l l\\

Equal-Area with center YR
point 70°N, 165°W,

as use by the Circum-
Pacific Map Project for its
Arctic Sheet.

Lambert Azimuthal
Equal-Area with center
point 70°S, 165°W,

as used by the
Circum-Pacific L
Map Project for "

its Antarctica ‘.

Sheet. .‘




Lambert Azimuthal Equal-Area

<::| E> . (Circum—Pacific Maps)

Lambert Azimuthal
Equal-Area with center
point 35°N, 150°E, y RN
as used by Circum- ’
Pacific Map Project , .
for its Northwest
Quadrant.

Lambert ™\,
Azimuthal :
Equal-Area with u
center point \
35°S, 135°E,
as used by the -
Circum-Pacific Map o
Project for its

Southwest Quadrant
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Lambert
Azimuthal
Equal-Area
with center point
40°S, 100°W , as
used by the Circum-
Pacific Map Project for
its Southeast Quadrant.

v

Lambert Azimuthal Equal-Area (_nzimuthai )

(Circum-Pacific Ma@

Lambett Azitnuthal Equal-Area
with center point 35°N,, 135°W,,
as used by the Circum-Pacific
Map Project for its

N Northeast Quadrant.
¥ .1 ;
\n o .-/\
}:i )
b ~
oy
o d e
_,_.-——"'"_'_———‘"G‘:
. 3
—+
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Orthographic [ To stack outlineJ

Center of map
projection
0°N.and
120°W.
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Center of map
projection
90°N.and
120°%.

Orthographic

Qo

Polar aspect

QSN
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Orthographic

Oblique aspecl =S Sfehrieue.

Center of map
projection p 4
40°N.and LA Ao
120°W. :
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Orthographic

@

Lines of longitude {meridians):

Polar aspect: the meridians are straight lines radiating from the point of tangency.
Oblique aspect: the meridians are ellipses, concave toward the center of the projection.
Equatorial aspect: the meridians are ellipses concave toward the straight central
meridian.

Lines of latitude (parallels):

Polar aspect: the parallels are concentric circles. Oblique aspect: the parallels are
ellipses concave toward the poles. Equatorial aspect: the parallels are straight and
parallel.

Graticule spacing:

Polar aspect: meridian spacing is equal ot any parallel and increases toward the
equator, and parallel spacing decreases from the point of tangency. Oblique and
equatorial aspects: the graticule spacing decreases away from the center of the
projection.

Linear scale: :

Scale is true on the parallels in the polar aspect and on all circles centered at the pole
of the projection in all aspects. Scale decreases along lines radiating from the center of
the projection.

Notes:

The Orthographic projection is geometrically based on a plane tangent to the earth,
and the point of projection is at infinity. The earth appears as it would from outer space.
This projection is a truly graphic representation of the earth and is a projection in which
distortion becomes a visual aid. It is the most familiar of the azimuthal map projections.
Directions from the center of the Orthographic map projection are true.

Uses:

The U. S. Geological Survey uses the Orthographic map projection in the National
Atlas and for a World Seismicity map.
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Orthographic
“

As used by the U_S._ Geological Survey.

Used tn the National Atlas of the United States.

Goter, Susan K., compiler, 1989, World Seismicity, 1979-1988; U. S. Geological
Survey, National Earthquake Information Center Poster 1, 1 sheet {see illustration
below)

WORLD SEISMICITY
1979-1988

Orthographic map projection used in
Pan American Airways Logo 1944.
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Stereographic (o stack outline )
Equatorial aspect
Center of map - \ e
projection L 3 x
0°N. and !’ T\
120°W. _ VA "‘_ I
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Stereographic
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Polar aspect |
Center of map -~
projection //( .

rd -~

90°N.and L.\
120°%. ACo
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Stereographic

@ o

Oblique aspect -

Center of map
projection
40° N. and
120°%.




Stereographic

@D

Lines of longitude {meridians):

Polar aspect: the meridians are straight lines radiating from the point ¢f tangency.
Oblique and equatorial aspects: the meridians are arcs of circles concave toward a
straight central meridian. In the equatorial aspect, the outer meridian of the
hemisphere is a circle centered at the projection center.

Lines of latitude (parallels):

Polar aspect: the parallels are concentric circles. Oblique aspect: the parallels are
nonconcentric arcs of circles concave toward one of the poles with one parallel being a
straight line. Equatorial aspect: parallels are nonconcentric arcs of circles concave
toward the poles; the equator is straight.

Graticule spacing:
The graticule spacing increases away from the center of the projection in all aspects,
and it retains the property of conformality.

Linear scale:
Scale increases toward the periphery of the projection. Areas are also enlarged
outward from the center.

Notes:

The Stereographic projection is geometrically projected onto a plane, and the point of
the projection is on the surface of the sphere opposite the point of tangency. Circles on
the earth appear as straight lines, parts of circles, or circles on the projection. Directions
from the center of the stereographic map projecton are true and lines intersect at their
proper angle. Generally only one hemisphere is portrayed.

Uses:

The Stereographic projection is the most widely used azimuthal projection, mainly
used for portraying large, continent-size areas of similar extent in all directions. Itis
used in geophysics for solving problems in spherical geometry. The polar aspect is used
for topographic maps and navigational charts. The American Geographical Society uses
the stereographic map projection as the basis for its "Map of the Arctic.” The U.S.
Geological Survey uses the stereographic map projection as the basis for maps of
Antarctica.
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As used by the U. 5. Geological Survey.

Stereographic

=

( To AzImuthal )

( To stack outline)

Used for some of the Antarctica 1:250,000 Reconnaissance series Maps.

N

/%‘d\

e
e

Arctic

South
Arerica

X0

%%5/

£

Antarctica

Africa
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(Gnomonic
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{(Znomonic
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Oblique aspect
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(Gnomonic

=

Lines of longitude (meridians):
Polar aspect: the meridians are straight lines radiating from the point of tangency.
Oblique and equatorial aspects: the meridians are straight lines.

Lines of latitude (parallels):

Polar aspect: the parallels are concentric circles. Oblique and equatorial aspects:
parallels are ellipses, parabolas, or hyperbolas concave toward the poles {except for the
equator, which is straight).

Graticule spacing:

Polar aspect: the meridian spacing is equal and increases away from the pole. The
parallel spacing increases very rapidly from the pole. Oblique and equatorial aspects:
the graticule spacing increases very rapidly away from the center of the projection.

Linear scale:
Linear scale and angular and areal deformation are extreme, rapidly increasing
away from the center of the projection.

Notes and uses:

The Gnomonic projection is geometrically projected onto a plane, and the point of
projection is at the center of the earth. It is impossible to show a full hemisphere with
one Gnomonic map. It is the only projection in which any straight line is a great circle,
and it is the only projection that shows the shortest distance between any two points as
a straight line. Consequently, it is used in seismic work because seismic waves travel
approximately in great circles. The Gnomonic projection is used together with the
Mercator projection for navigation.
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Cones On this card
click on the
map projection name
1 Equidistant Conic to select it.

/ Lu }
_ There are five conic
2 Albers Conic Equal-Area map projections

3 Lambert Conformal Conic/::z‘ ‘}\ in this guide.
L J .
4 American Polyconic /

)

5 Bipolar Chlique Conic Conformal
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( To Cones )

[;'> EQuidistant Conic _
(or Simpl e Conic) L To stack outlmeJ

Standard Parallels
20°N, 60°N.
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(7o cones I To stack outnne)

<:_—_| Equidistant Conic
(or Simple Conic)

& §§
Lines of longitude (meridians):

Meridians are straight lines converging on a polar axis. When one of the standard
parallels is at the pole {90° N. or 5.) then the meridians converage at the pole.

e

Lines of latitude (parallels):
Parallels are arcs of concentric circles, concave toward a pole.

Graticule spacing:

Meridian spacing is true on the standard parallels and decreases toward the pole.
Parallels are spaced at true scale along the meridians. Meridians and parallels intersect
each other at right angles. The graticule is symmetrical.

Linear scale:
Linear scale is true along all meridians and along the standard parallel or parallels.

Notes:
Projection is mathematically based on a cone that is tangent at one parallel or
conceptually secant at two parallels. North or South Pole is represented by an arc.

Uses:

The Equidistant Conic projection is used in atlases for portraying
mid-latitude areas. It is good for representing regions with a few degrees of latitude
lying on one side of the Equator. The Kavraisky's fourth map projection is an Equidistant
conic map projection in which standard parallels are chosen to minimize overall error.
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( To Cones )

Albers Conic Equal-Area ( To stack ouume)

l:> L To "as used by U.5.6.8." )

Standard Parallels
37°N., 65°N.

Compair with Lambert Conformal Conic
using the same standard parallels.
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Albers Conic Equal-Area

@

Lines of longitude {meridians):
IMeridians are straight lines converging on the polar axis, but not at the pole.

Lines of latitude (parallels):
Parallels are arcs of concentric circles concave toward a pole.

Graticule spacing:

Meridian spacing is equal on the standard parallels and decreases toward the poles.
Parallel spacing decreases away frotn the standard parallels and increases belween
them. Meridians and parallels intersect each other at right angles. The graticule spacing
preserves the property of equivalence of area. The graticule is symmetrical.

Linear scale:

Linear scale is true on the standard parallels. Maximum scale error is 1.25 percent
on a map of the contignous United States (48 states) with standard parallels of 29.5° N.
and 45.5° N. ‘

Hotes:

Projection is mathematically based on a cone that is conceptually secant on two
parallels. No areal deformation. Notth of South Pole is represented by an arc¢. Retains
properties at various scales; indivdual sheets can be joined along their edges. Dr. Albers
derived this projection and published about it in 1805.

Uses:

Used for thematic maps requiring correct areas. Used for large countries with an
east-west orientation. Maps for Alaska based on the Albers Equal-Area Conic use
standard parallels 55° N. and 65° N,; for Hawaii, the standard parallels are & N. and 18°
N . The National Atlas of the United States, United States Base Map (48 states), and the
Geologic map of the United States all are based on standard parallels of 29.5° N. and
455% N.
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( To Cones I To stack outline)

Albers Conic Equal-Area

Qo

As used by the US. Geological Survey.

1932 Geologic map of the United States 1:2,500,000
1933  Base map, United States 1:5,000,000
1962 Tectonic map of the United States 1:2,500,000
1965 Base map, United States 1:3,168,000

1970 MNational Atlas of United States 1:2,000,000 and 1:7,500,000

1961 Base map of United States 1:2,500,000
1967 Base map of United States 1:2,500,000
1972 DBase map of United States 1:2,500,000

1974 Geologic map of the United States 1:2,500,000
19860 Geologic map of Alaska 1:2,500,000
1983 Generalized structural, lithologic, and

physiographic provinces on the fold and
thrust belts of the United States 1: 2,500,000

Other map projections that can be used for North America

[To Lambert Conic Ctmformal) (Tu ﬂrthographic]

(Tu Lambert Rzimuthal Equal—ﬂrea) (To Sinusoidal)
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Albers Conic Equal-Area

50-State map of the United States
<:.] C.> Standard Parallels
29.5°N, 45.5°N.

Outline represents area covered by the U. S. Geological Survey’s
- Geologic and Tectonic Maps based on the base map entitled
“United States™ at the scale of 1:2,500,000, two sheets,
using standard parallels 29.5°N. and 45 .5°N.
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Albers Conic Equal-Area

:; : 48 - State map of the United States

Standard Parallels
29.5°N,45.5°N.
X‘ 'Q
£ ' ¥
P B 4
- 3{\ 1 -] \
b Y
a v >

Outline represents area covered by the U. S. Geological Survey's
Geologic and Tectonic Maps based on the base map entitled
“Unitaed States” at the scale of 1:2,500,000, two sheets,

using standard parallels 29.5°N. and 45 .5°N.
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Albers Conic Equal-Area

<:| C,> 43 -State map of the United States

Standard Parallels
29.5°N,45 5°N.

Outline represents area covered by thematic maps in
The National Atlas of the United States of America at
the scale of 1:7,500,000
using standard parallels 29.5°N and 45.5°N.
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( To stack oumne]

Albers Conic Equal-Area
Alaska

Standard Farallels
55°N,65°N.

Outlline represents area covered by
the 1980 Geclogic Map of Alaska
0. 5. Geological Survey Scale 1: 2, 5000, 000

using Standard Parallels 55°N. and 65°N.
{two sheets)
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[ To Cones )

C> Lambert .
Conformal [ To stack outlme)
Conic [ 1o "asused by 0.5.6.5." |

Standard Parallels
37°N,65°N.

Compair with Albers Equal-Area
using the same standard parallels.
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<:I E:> Lambert

Conformal
Conic

Lines of longitude (meridians):
Meridians are straight lines converging at a pole.

Lines of tatitude (paratlels):
Parallels are arcs of concentric circles concave toward a pole and centered at the pole.

Graticule spacing:

Meridian spacing is true on the standard parallels and decreases toward the pole.
Parallel spacing inceases away from the standard parallels and decreases between them.
Meridians and parallels intersect each other at right angles. The graticule spacing retains
the property of conformality. The graticule is symmetrical.

Linear scale:

Linear scale is true on standard parallels. Maximum scale error is 2.5 percent on a
map of the contignous United States (48 states) with standard parallels at 33° N. and 45°
N.

Hotes:

Projection is mathernatically based on a cone that is tangent at one paraltel or (more
often) that is conceptually secant on two parallels. Areal distortion is minimal but
increases away from the standard parallels. North or South Pole is represented by a
point: the other pole cannot be shown. Great circle lines are approximately straight.
Retains its properties at various scales: sheets can be joined along their edges. The
projection was described 1772 by Johann Heinirich Lambert

Uses:

Used for large countries in the mid-latitudes having an east-west orientation. The
United States (50 states) Base Map uses standard parallels at 37° N. and 65° N. Some of
the National Topographic Map Series 7.5-minute and 15-minute quadrangles and the
State Base Map Series are constructed on the Lambert Conformal Conic map projection.
The latter series uses standard parallels of 33° N. and 45° N. Aeronautical charts for
Alaska use standard parallels at 55° N. and 65° N. The National Atlas of Canada uses
standard parallels at 49° N. and 77° N. On the previous card, the outline represents the
United States (50 states) Base Map.
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[ To Cones I To stack 0utlin'e)

<::‘ C> Lambert

Conformal
Conic

As used by the US. Geological Survey.

Used for some of the State Base Map Series and for some of the 7.5-minute and
15-minute quadrangles of the Hational Topographic Map Series.

1965 East Coast bathymetric maps 1:1,000,000

1975 Base map, The United States 1:6,000,000 and 1:10,000,000

{Cther map projections that are used for the 7.5-minute and 19-minute
quadrangles of the National Topographic Map Series.

( To American Polgconic) [ To Transverse Mercator)

Other map projections that can be used for North America.

(To Albers Conic Equal—ﬂrea)

£

LTo Lambert Rzimuthal Equal—nrea)

(To Sinusoidaﬂ

Lambert
Conformal
Conic
Standard Parallels

33°N.and 45°N.




Outline represents area covered by

<::| Lambert U. S. Geological Survey's base map entitled
“The United States” at the scales

Con_formal of 1:6,000,000 and 1:10,000,000,
Comc using Standard Parallels 37°N. and 65°N.

Standard Parallels
37°N,bH5°N.

. m Rt Q'
3-' A R \ I
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( To Cones I tttttttttttttt )

C> American Polyconic
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<:l C> Axﬁerican Polyconic

Lines of longitude (meridians):
Meridians are complex curves, concave toward a straight central meridian.

Lines of latitude (parallels):
Parallels are nonconcentric circles except for a straight equator.

Graticule spacing:

Meridian spacing<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>