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Abstract

Published locations of gecgraphic centers are found to be inaccurate, mcansistently de-
termined and in senous need of revision. The definition of prographic center is clarified.
Methads of computation of two-dimenstonal distributions on curved surfaces are given. An
nceurate location for the cenler of Wisconsin is determined to be at latitude of 449387047
N., longitude of 88%42°35" W, The uncertainty in the geographic center of the United States
1= discussed, Recommendations for future further work are given.

Introduction

For more than two thirds of o ceniury fhe 17.5, |:_1'-E:{:-'|_|_‘;._g_icﬂ|_ Survev has published nfor-
mation about the area and geographic center of the varous states and the United Stales
(Douglas, 1023, 1930; Van Zandi, 1968, 1976, and pamphiets of the 1.8, Gealogical Survey,
L1867, 1881). These publications are careful to point oul the uncertainty and limitation of
the data and results. For example, Douglas (1923, p. 221 states that “That exact position
of the center of each Stale can not be determined from the data available, ..."” and Van
Zandl (1966, p. 265] states that "There being no generally accepted definition of ‘geagraphic
cenfer’ and no completely satisfactory method for determining it, a State or country may
hiave as many geograplic centers as there are definitions of the term.” and, “Becsuse many
factors, such as the curvatnre of the earth, large bodics of water, and irregular surfaces, affect
the determination of gecgraphic centers, the locality of the centers should he considered as
approximations only.” Since first published, the information [with minor exceptions) has not
been revised.

Seme things are getiing better, Adequale data are now available. There are satisfactary
definitions. Computers and powerful software are now widely available. There are analytical
means of taking inte account the Earth's surface curvature. Large bodies of water are just
as much a part of the whole as 15 the land and should be meluded. Ae a result. it is now
possible to determine “geographic centers” to high accuracy. This paper will discuse these
poimts and their impact on the determination of the geographic centers of Wisconsin and the
United States.

Definition of Geographic Center

The lack of ngreement on a definition of geographic center (eenter of area) is unfortu-
nately true. Opinions range from despair of any suitable solution existing, sxpressed by
Adams (1832), 1o enthusiasm over the exsience of an infinity of centers, all equally valid
(if not equally popular), outlimed by Neft (1966, p. 21). I suggest thai a reading of the
literature will show that an intermediate view is widely held and a single definition of “cen.
ter” 15 agreed on: The center of any distribution of things is the average location

12



SOLSTICE

of those things. Il corresponds to the “center of gravity” or “balance point® of the dis-
tribution. In Euclidean spaces the average location is most easily caleulated by taking the
weighted vector sum of the location vectors [vectors whose magnitude and direction are the
distance and dirsction of the vanous things m the distribunion} and dinding by the total
weight or tolal population of the things, Such a center has the additional property that the
sum of the squares of the distaness between the center and the location of the varicus things
. Lhe distribution is minimom. This definition 1= equally suitable for distnibutions 1 one-,
two- three, or lughes-dimensional Euclidean spaces.

Almost a century ago, Hayford (1902) convincingly argued that the average location was
the most appropnate center. D L Mendeleey [1907 and before) used fermules which may be
derived from the “balance point” concepl {demived by his son 1. [D. Mendeleev) for finding
the geographic center and population center of Russia, Deetz {1918, p. 57) states that the
“Geograplue center of the United States' is here considersd as a poinl analogous to the
center of gravity of & spherical surface equally weighted (per unit area) and of the outline of
the country, and henee 11 mayv be found by means similar (e Lhoese emploved to find the center
of gravity.” All six Geological Survey publications, cted in the Introduction, appeal to the
“balance point”™ concept, For more than o century the U, 5. Burean of the Census has used
the concept of a “center of gravity” or “balance point” as defining the US:A population
center {Barmore, 1991)

In spite of this long tradition, there are still dissenters. Kumler and Goodehild (1992,
p. 278) recommend that the point of minimum aggregate travel (M.A.T.) is the hest measure
of center of population. [ find it hard to accepl some of their reasone for this recommendation.
First. they say that when calculating the mean or average location, “the points, or people,
are effectively weighted proportionally to ther distanes from the center — more distant
people have greater mfluznce on the location of the mean center than people nearby.” But,
it is location that is being averaged (weighted by population), not people bemng averaged
[weighted by distance). Each individual has exactly the same weght in inding the average
location. Second, they hebeve the M.A.T. “point does have one flaw — it 15 insensitive to
redial movement: If a person moves 1,000 kilometers directly toward or away from the mat
IM.A T, the point will not move; if that same person, however moves only a few kilometers
in any other direction the [M.A.T,| point will move accordingly.” And this shorteoming “is
the least severe” shortcoming of the vanous measures of center of population they discuss. |
disagree. Are we to have preferred or elite directions? Shouldn’t the center of a distribution
be equally sensitive to the motion of its component parts m any direction”

| euggest thet the term, center, should be reserved for the average [arithmetic mean)
location. Ciher statistical concepts that are found to be usefnl shonld be labeled with names
(other than cenier) that are descriptive of what they represent. For example, “the point of
minimum aggregate travel ® is just that; it should not be called the center. To do otherwise
15 Lo mvite a return to the confusion that exisied earlier in this century when the point of
minimum ageregate travel, the center [or average) location and the median latitude (and/or
longitude] of an area were often and incorrectly thought te be the same (Eells, 19301
Geographic Center of a Curved Surface

As mentioned in the Introduction, one difficulty that must be dealt witl is the curvature
of the Earth's surface. If the Earth's surface were flat, or if there exisied a flat map projection
whach left area, distance, and direction undistorted, the determination of geographic center
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of portions of the Earth’s surface would be much simplified. However, distributions em the
Earth’s curved surfuce are spread over a two-dimensional non-Euclidean space. Traditionally
there have been two different wavs of responding Lo this problem.

Clne response 15 to find & lugher dimension space that 12 Euclidean in which to embed
the non-Euclidean space. Then the necessary caloulations can be carried out using the
fammliar Euclidean geometry. Thus, one can embed the two-dimensional Earth's susface n
a three-dimensional Earth's surface in a three-dimensional Euclidean space and caleulate
the three-cimensional avernge location, balance point, or “center of grevity™  This thres
dimensional approach is equivalent 1o the one sentence definition given by Deetz [1918) and
results in the formule gven and used by Mendeleev (1807) for population and geographic
centers on a spherical Earth, The method can casily be extended for distmbutions on the
surface of an elipsoid of revolution representing the Earth, though the formuls are more
complex. The resulting centers are below the surface and | find this distasteful.

The second response is Lo adapt and restrict the caleulations to the two-dimensional
non-Euclidean space. As I have previously desenbed in some detail (Barmore, 1991 1902)
this second solution is preferable. The result is a method that restricts the computations
of average location and the outcome to the surface of a sphere or an ellipsoid of revolution
which very closely approximeates the Earth's surface.

Geographic Center of Wisconsin

There exasts, several hundred feet south of the geometric center of the City of Pittsville,
Wood Co., Wisconsin, & monument with the following text

Center of the State of Wisconsin

In the early 1830 Governor Walter J. Kohler, Jr,
frequently visited the Prttsville area
On one such tnip he Proclaimed Pitisville 1o be
the exaci center of the State by Official Proclamation
on the 27th of June, 1832,
Professional Land Survevors established the corner
Iving 250 leet North of where you are now standing.

This menunvent donated by the Centzal Chapie:
of the Wisconsin Seciety of Lend Survevars
Greeted July 1957

Wayside constroction donnted by Cedar Cozporation, Marshfield,
[kole Dhecker Surveying: Esser Trucking, Arping
Mid Beate Associates; Peeple’s State Bank, Pitdsville

The text of the proclamation (Kohler, 1852) gives no hint of how or when it was de-
termined that the center of Wisconsin was at Pittsville. The Geological Survey places the
Wisconsin geographic center at "8 males southeast of Marshfield.” This point is 16 km from
the Pitteville monument

The geographic centers of Lthe varions states were first published by the U8, Geological
survey {Douglas, 1923, p. 221-222). Sinee then, and until as recently as 1991, the centers for
most of the States and particularly for Wisconsin have remained unrevised, Thus, the most
recently published center of Wisconsin reflects the boundaries and geographic data quality
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as of 1923 or carher. Also, according io the very brel definition accompanying the list of
centers and Adams’ (1932) lament that no analytical process was available, the outcome
is only approxmate. Thus, the results are of low accuracy. Third, the Great Lakes and
some 1slands were nol mcluded when determining the centers. Thus, sygnificant portions of
Wisconsin were not included. Clearly, these centers are npe for revising.

It 1 now possible to calenlate the geographic center of Wisconsin to much lugher accu-
racy. | have determined the geographic center of Wisconsin with an uncertainty of less than
U1 km. The determination was done for the center of all land and water areas meluding
those portions of the Great Lakes within Wisconsin. The center is in the east central portion
of Sec. 19, R T E, T 23 N, m the Town of Eau Pleme, Fortage Co. A second determination
was done for the center of the land area and “mland waters” for comparison with the previ-
ous determination given by the Geological Survey. This “center” is near the center of Sec
23, R4 E, T 25 N, a little northeast of the northeasi corner of the ity of Auburndale in
Waod Co. and is about 8 km from the point published by the Geclogical Surver. Based on
these results, i would be reasonable to assume that one could expect similar errors in the
existing published locations of the other state centers and they are alse i need of revision
These and previous resulis for Wisconsin are given in Table 1 and displaved on o map in
Figure 1. [The computational details and assumplions are given in Appendiz A)

Geographic Center of the Conterminons United States

The geographic center of the "Conterminous” United States (48 States and the Distriet
of Columbia) 1= widely pubhshed on maps; i atlases and in government documents, as being
near Lebanon, Smith County, Kansas, at latitude of 30°50° N and at longitude of 987357 W

All sources for thas and similar statements that can be traced, wltimately refer 1o a one
sentence statement with a bniel footnole published by Deetz (1918, p. 57) that reads:

“The Geographic eenter [ ") of the United States is approdmately in latitude 39%50'
and longitude 98735,

{*) ‘Geographic center of the United States' is here considered 2= a pomnt analo-
gous Lo the center of gravity of a spherical surface equally weighted (per unit area)
and of the ontline of the country, and hence il may be found by means simmlar to
those employed to find the center of gravity™
There 15 a hint as to how this might have been determined in the melancholy paper by

Adams (1932} which states

“A method that was used i the Coast and Geodetic Survey a number of vears ago
was the followmg: An equal-area map of the United States was constructed on thin
esrdboard and then the outline map was cut oul along the varions boundanes. The
center of gravity of this outline map was then determined.”

As this was done mn an analogue way (on what must have been a map of modest scale)
rather than ealeulated n a prease way, the result g probably of modest accuracy. Note that;
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Table 1. Wisconsin Geographic Center According to Various Sources

Description of Computation Source M. lat. W, i;:mg.
Center of all of Wisconzin tlus work 44 63445 RBO.TDOR®
Center of land and “inland waters®  this work 44.6351% 80.0023°
9 miles southeast of Marshfield, WI TSGS 1823 44 5728% 90.0441°
On the Pittsville, W1 monument Gov, 1932 44.4%34° 0013010

Table 2. Geographic Center of the Conterminous United States

Description of Computation Source N.lat. W, long.
On Clarke's (1866) ellipsaid surface
a] land & inland waters only this work — 30.7RT27  GR G830°
by all land & water arsas this work 3000747 BE.GR43°
lu thres dimensions this work 30.90207  08.8908°

On a Lambert Azimuthal Equal Aren map  this work J8.8TRA®  BB.0503°
On Albers Equal Area Conic projection thas work 30.8352%  OR.GROG"
Analogue: Balancing flat map (77) Dectz 1918 39.8333° 08.5833°

(a) It 15 a flar (and therefore distorted) map not a sphencal map whose center was found.
(k) 1t ie not stated which map projection was used to produce the map. (¢) It is not stated
what boundanes were used.

in an attempt to reproduce Deetz's result, this geographic center was recomputed in a
variety of ways. If enly Lthe areas and centers of the land and "inland waters” of the various
stales were used the agreement was very poor. However, if the list of areas and centers used
was expanded to mclude the portions of the Great Lakes within the United States and o
mclude the various sounds, straits, bays and coastal waters that are not part of the “inland
waters” of the vanous stales. then modest agreement could be achieved (see Appendix B
for details of these calenlations), The results are summarnzed in Table 2 and displayed on
a map in Figure 2. Because of the low guality of the data used in the computation, these
results chould nol be considered accurate,

Geographic Center of the United States

Apparently, the geographic cemier of The United States (50 States and the Distnct of
Columbia) was determuned by the U5 Coast and Geodetic Survey (ca. 1859) in a manner
described | if nowhere else, in several news releases. The accuracy of this result 15 questionable
for reasons outlined below.

The center of all 50 states was apparently determined, piecemesl, as follows; The 48
states were represented as being 3,022,400 square mules in area al the previously determined
location given by Deetz (1918) at latitnde 359°50° N, longitude 98%33', Alaska’s land and
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Figure 1. Wisconsin Geograplic Centers according to verions sources. The point labeled
SCENTER OF WISCONSINT 1= the center caleulated for all the land and water area within
the boundaries of Wisconsin. The location uncertainty of the point 15 not noticeable on a
magp of thie scale. The point labeled “CENTER, LAND ONLY" ig the center calculated
for all the land and “inland waters” butl excluding the portions of the Great Lakes lying
within: Wisconsin. The location uncertainty of this point is not noticeable on a map of
this scale. The point labeled "CENTER, USGS, 1923" 15 the cemter published by the U5
Geological Survey smee 1823, The “error bars” indicate the probable uncertamty unplied
by the manner in which the various State center locations were stated. The point labeled
"CENTER, KOHLER, 1952" inside the houndaries of Pittsville is the resull of Governor
Kohler’s 1952 Official Proclamation. The location nncertainty and method of determination
of this point are unknown,
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Figure 2. Geographic Center of the Conterminous United States determined by vanous
computational methods. The point labeled “CENTER, 48 STATES, ALL AREAS” 15 the
average location of all the vanous areas that make up the conterminons United States calem-
lated on the surface of Clarke’s (1866) ellipsoid nsing the preferred method (Barmore, 1861
1992). The pomnt labeled "CENTER, LAND & INLAND WATERS ONLY™ is the average
location of the vanous areas (the Great Lakes and other “non-inland waters” being excluded)
that make up the conterminous United States caleulated in the same manner. Because of the
limited accuracy of the data used, neither of these locations nor the other center locations
displayed in this figure should be considered as accurate. The point labeled “3-D7 15 the
LUhree-dimensional average location, projected onio the surface, of all the areas that make up
he contermmnouns United States. The point labeled "DEETZ, TUSCGS, 1918 is the widely
quoted result. The points labeled "LY and “A" are the centers determined by an analyvtical
computation that 1 equivalent to finding the balance point of 8 Lambert Azmmuthal Equal

Area map and an Albers Conical Equal map, respectively, of all areas of the conterminous
United States. 18
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“inland walers” area were represented as being 336,400 square miles at latitude G350 N,
longitude 152°00" W. The balance point of these two areas was found to be at Iatitude
44%58° N lomgitude 103°38" W. on the (presumed great circle) arc between them. Then
when Hawan joined the Unjon, the process was repeated. The 49 states were represented as
the sum of the previous two areas (3,608,800 square miles) located =t their balanes point.
Hawaii's land and “inland waters” area were represented as 6424 square miles al latitude
20713' N, longitnde 156°20' W. The balance point of these two areas was found to be at
latitude 44°58" X | longitude 1035467 W,

If the Earth’s surface were flat, this procedure would be as aceurate as the data nsed
would allow. However, the surface is not flat, but curved, When the distances are as large
ag those between the varous states of the United States, ignoring the survature can result n
a substantial error (Barmore, 1891, 1992} If the center is to be determined with distances

measured on the corved surface of the Earth, it must be redone from the bezinning with
each addition,

Another difficulty has to do with vsing data of mixed consistency. The 3,022 400 square
wmile figure for the 48 States is the land plus “inland waters” only. The location used for
Lhis area is apparently the center of a different arsa — the land, “inland waters” and a
substantial area of “non-inland waters.” [(These “non-inland waters” have an srea of
about 74,364 square mules, 2.4% of the 3,022 40 square mile figure [U.5, Bureau of the
Ceensus, 1840 )

In order to llustrate the differences that can result, the geographic center for the entire
United States was caleulated various wave. The resulte are summanzed in Table 2 and
digplayed on a map in Figure 3. the same methods and data were used that were used in
the preceding example with the exception thai the total of all land and all water areas for
Alaska and Hawali were those given most recently (U8, Burezu of the Census, 1992, table
340)). Becanse the centers and areas used have not been revised (with the exception of the
Alaskan and Hawaiian areas) the results should not be taken as accurate.

Summary and Recommendations

The geograplic ceniers and areas of the variousz States and The United States are in
serious need of revision for several reasone. In the seventy years that have passed since the
ceniers were determined, much has happened. Mapping of the United States is much im-
proved. Computational capability is now widely available —at should no longer be necessary
to make compromises for compuiational reasons. Dats om fland snd water area are much
improved, It zhould now be possible to compute the location of the various centers to an
aecutacy of ca. 10 m. The following recommendations aré made for this revision and any
sumilar sort of statistical analysis,

[. The term center of spatial diztributions should be reserved for the average (arithmetic
mean) location, Other statisucs of spatial distnibutions that are found to be useful
should be given other names o aveid confusion
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Table 3. Geographic Center of the United States [ All 50 States)

Diescription of Computation Source N lal. W, long.
On Clarke's [1866) ellipsoid surface this work 4543447 104.3524°
In three dimensions this work 45:2517"  104.1776°
On ellipsoid surface. Land and

“inland waters™ only. For companson.  this work 448482 104,1189°
U.5. Coast and Geodetic Survey news release 44906675 103.766TE

Table 4. Wisconsin Geographic Center Calculated Two Ways

Description of Computation N. lat. W. long, Hepﬂ:

In a three-dimensional FEuclidean volume 44 G473 80.7T007H44R 2 kin
Cnoa two-dimensiconal nop-Eunclidean surface  44.6343818%  89.70897066% 0.0 km

11.

III.

If the distribution covers enough of a curved surface for the curvature of the surface
to be noticeable, then special care must be taken. Unless appropriate compensation is
made for the Earth’s surface curvature, these calculations may not be properly done
uging any llat map projection. There 15 no flat map of the Earth's curved surface tha
leaves area, distance, and direction undistorted.. For distributions on the surface of
the earth, the computations of average lecation should be carned oul on the surface
and the results resideted Lo the surface. The method of doing this is outlined in some
detail elsewhere (Barmore, 1991, 1992) Alternately, the compuiations can be carmied
out in three dimensions using more famibar procedures, but the computation of two-
dimensional distribution statistics in two dimensions is preferable

If geographic centers of nerarchical sels of areas are presented, they should be done mn 2
comaistent way so that compansons are easy within a level and between levels, 1t should
be possible al any level to find the average of the larger sroup by averaging over its
component parts. In particular, if centers al one level for separate land and water areas
are miven, the centers for the subdivisions should be separated in the same manner. If
“non-inland waters” are excluded at one level they should be excluded at all levels.

. What s meluded {or excluded) should be clearly stated. The absence of any discussion

of what 15 meant by the term “North Amenca” makes meaningless the statements con-
cerming the center of North Amenea published by the 115, Geological Survey [Douglas,
1930; and pamphlets by the U. 5. Geological Survey, 1907 and 1991). Is Greeniand
meluded? Are “non-inland waters® included? Are off-shore islands included?
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Figure 3. Geographic Center of the United States (all land and water areas of all 50 States
and the Distnet of Columbia) determimed vanows ways. The pomnt labeled "CENTER,
ALL AREAS OF USA" iz the average location of all the various land and water areas
that make up the United States calculated on the surface of Clacke's (1866 ellipsoid using
the preferred methed [Barmore, 1991 1992}, Because of the hmited accuracy and linmited
miernal consistency of the data used. neither thiz location nor the other center locations
displayed in this figure should be considered as accurate. The poimt labeled “3-D7 15 the
three-dimensional average location, projected onto the surface, of the same areas, that make
up the Uniled States. The poini labeled "USCGS, 1958" is the widely quoted result, The
poirl labeled "CENTER, LAND & INLAND WATERS ONLY™ is the center of all land aren
combined with only the "inland waters” area, Lhe Greatl Lakes and "non-inland waters” being
excluded. This center, calculated on the Earth’s curved surface, corresponds most clossly to
the TI.5, Coast and Geodetic Survey procedure for determaming the geographic center. If 13
presented here for comparison
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Appendix A: Calculation of Wisconsin’s Geographic Center

All areas and centers were determined assuming Lhey lay on the surface of Clarke's (1866)
ellipscid (o = 6378.2064 km and & = 0.08227185 ).

The State’s surface and adjacent areas wers divided into 30 = 60 minute quadrangles
For 30 x 60 minuie gquadrangles that lay completely inside the State boundaries (or had
more than half their srea within the boundanes) the areas and centers were caleulated using
the ellipsoid geometry found m Bomford (1977) These resulis are very accurate. Wherever
the boundary cul & quadrangle, the arsas and centers were determined from the 1100000,
3 = G minute quadrangle maps published by the Geological Survey, If less than half the
quadrangle’s area was within Wisconsin, only the portion within the State was considered. If
more than half the quadrangle’s area was within the State, the area and center of the portion
10 be excluded were determined and subtracted from the previously ealculated values for the
entire quadrangle. This process mimmizes the areas that had to be measured rather than
caleulated.

The areas and centers that had 10 be measured were done as follows: a) [ the areas
were composed of quadrilaterals or triangles, the areas and centers were caleulated from
measurements taken directly from the map. b) If the areas were irregular, they were carefully
traced ¢nito a uniform sheet whose areal density had been previously determined with the
aid of an electromic “balance,” cut out, reweighed to determine their area and suspended
irom several points 1o determine their centers, ¢) The latitude and longitude of the centers
were then determined directly from the geographic grid on the map. d) The areas were then
corrected for scale changes. The scale changes have two causes: First, very small variations iy
scile resulting {rom the Umversal Transverse Mercator projection (Sayder, 1987, p. 58-fi4)
Second. scale changes due to expansion or shrinkage of the map paper caused by humidity
changes (determined from measurements of the 10000 m grid on the map]

Tlug process created a collection of 111 area elements representing the State. Over 87% of
the area (represented by the 37 full 30 x G0 minute guadrangles} in the ealeulations of center
nave calculated areas and centers for which the accuracy iz very high. For the remaming
13% of the area (represented hy 74 fractional areas averaging 325 sq. km) the accuracy of
the areas is probably limited by how well the areas were corrected for scale changes caused
by humdity changes. As a check, the total area of land and *inland waters” was found
o be 145435.1060 sg. km = 561528 sq. miless This compares favorably with the 56153
5. miles listed as the area of Wisconsin i the 1980 Census (1.5, Bureau of the Census,
1983). Also, the total area of Wisconsin (including the portion of the Great Lakes falling
within Wisconsm) was found to be 169609.8 sq, km. The Bureau of the Census (1992)
reporis Lhe total ares of Wiseonsin to be 169653 sq. km. The difference of 43 sq. km may
be due to disagresment about the boundanes of the State in Lake Michigan. [ have nsed
the boundanes shown on the 1:100000 scale, 30 = 60 minute series maps published by the
Geological Survey. These boundaries, in turn, are in agreement with those miven in Van
Zamdt (1976) and further elanfied in the 1948 Compact beiween Michigan, Wisconsin, and
Minnesota which finally settled the boundary {U.5. Statutes at Large, 1048). Other sources
show a different boundary — The National Atlas (U5, Geclogical Survey, 1970, o 17, 19,
313} or the Geological Survey map, State of Wisconsin, 1:5300.000 scale, 1966 comp., 1968
ed., for example. In the worst possible case an error of this magnitude would slaft the center
of Wisconsin two or three seconds of arc or albout 30 m on the surface.
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The State centes was then calculated by finding the average location of the 111 area
elements. This caleulation was done two ways: firet as a three-dimensional velume distribu-
tion and second as a two-dimensional surface distnbution [Barmore, 1081, 1992}, For areas
the size of Wisconsin, there 15 little difference between the two results except for depth
For example, see Table 4. The difference is only & few hundredths of a second of are, and
corresponds to a distanee of ane or two melers on the surface.

In order to provide a comparison for the Center of Wisconsin given by Douglas {1923,
that included the land and “inland waless" only, this center was also redetermined. There-
fore, the process, outlined ebove, was repeated for a somewhal different collection of 111
area elements (30 full 30 = 60 minute quadrangles and Bl fractional areas averaging 197 =q.
kmn; representing 82% and 18%, respectively, of the areas used in the calculation]), These
arca clements represent the area of the land and “mland waters", but not the Great Lakes,
within the boundarnes of Wisconsin

Appendix B: Caleulation of the Geographical Center of the Conterminous United
States

The geographic center of the conterminous United States was calculated usmg methods
previonsly described. The centers ealeulated on the curved surface in two dimensions or
when treating the areas as & three-dimensional volume distnbution assumed Clarke’s {1866)
eliipsotd (though the data quality hazdly justifies such accuracy). The centers calculated by
distributing the arsas on the surface of vanous flat maps used equations for the projections
given by Snyder (1987, p. 100-101, 185-187) for a sphencal earth, The Lambert Azimuthal
Equal Area map was centered at 38° 'N. latitnde, 95° W, longitude, following Dects (1918,
p. 87} and the Albers Equal Area map used two standard parallels at 29930 and 45°30" N,
latitude as suggesied by Deetz and Adams (1945, p. 94).

The data used consisted of two parts, The first part was the areas of land and "inland
waters” and centers as given by Douglas (1923, p. 219, 222) for Lhe 48 States and the Distrct
of Columbna, I the example of Wisconsin 15 typical, the accurrcy of this data is not high.
More recent and probably better data were mot used because the 1923 data for area are
nearly 1dentical to that given by Gannet (1906, p. 7, 8} and thus more charactenistic of the
data available to Destiz than more modern meterial. The second part of the dats was for
the “non-mland waters”, The areas included are those delineated earhier (1.5, Burean of the
Census, 1842, Map 1, and Table IV)., The approsamate centers for these "non-inland water”
areas were determined from maps in The National Atlas (U.S. Geological Survey, 1970)

Because of the uncertamnty m the areas and centers of the area elements whose locations
were averaged 1o get these results; thev should net be considered accurale
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