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The edmission of Alaska ond Hawail o the Union
as Stafes dering 1959 has oroused publie curiesity
as te where the gesgraphic center of the United
States lles.

Determining the geographie center of an-irreguiar area on
the eurth’s surface 35 & precarious business at best, There iz
no unlgue solutien and none of any sekeniific sipmificance
Several methodz of approach are available. The ane
employed by the Nationnl Oeean Survey Iz probably best
termed as the center-of-gravity methed, Imagine a map of
the ares for which the poopraphic eenter is tu be determined,
has been placed o a piece of cardhoard of uniform thickness
and that this iz cut carefilly slong the autline of the map,
The eonter of gravity of this map sutling or what might be
called the gecoraphic conter, i that peint sLwhich the map
will halanee.

The geographic center of the forty-eight conterminous states
was determined by the National Qoean Sureey, formerly the
Coast and Gesdetie Survey in 1918 by the method described.
Thiz geographic center [2 approximately at latitude S9450'N,
lonpitude 82°35'W, near Lebanon, Kansas, When Alaska
was admitted to the Union, the geographic center of the
forty-nine =tates shifted shour 43% miles northwest o a
point &t approximately latitode A4°59°N,  longitude
10@=33'W, about eleven miles west of Castle Rock, Bune
County, South Dakota. In arcivingat thisdelermingtion the
gemgraphic eenter of Alaska was determined by the method

cteseribed and was found to be at lanude 635300 N, longitade
152700 W, with an uncertainty of about 15 or 20 miles in any
direction. The peographic-center of the combination of
Alasks and the fortyeeight conterminous states |z con-
zidered to be oo the grest circle connecting their geographic
eenters at & polnl where the two areas would “balanee™ 1o,
eonsidering ‘each kaving a weight, praportional 1o itz area.
eoneenirated ot the eorvesponding geopraphic center:

Later when Flawail was admitted to the Union, fts
wenEraphic center was determined to be at latitude 215N,
lomgitude 156720 W, with an uneertainty set st about 3 or 4
miles in any direction. The meographic center of the ffty
states was then determined as being on the greas cirele
connecting the geographic cénters of the forty-nine states
and Hawaif at'a peint where thise areas would “balaness”
The effeet of including Hawaid wes rether amall sinee its
area is only about 17560 of that of the lorty-nine states, The
gecgraphle center of the Tifly staies, thus determined, then
shifted shout 3ix miles west-sonthwest w latitude 44553°N,
longitude 103*46'W, which i3 approximately 17 miles weat of
(Zaztle Hock, Butte County, South Daketa The an cerainty of
this determination is set at about 10 miles inany direction.
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T is a characteristic of human beings that they

are curious about things of whieh they have mo

definite knowledge, On the whole, this is a laud-
ahle trait but often enriosity outruns intelligenee. It
is true that there are more things in heaven and
earth than are dreamed of in our philesophy, but we
should allow our intelligence to eurb our eariosity in
easzes where it is needed and should not insist upon
a definite statement where no exactitude sxists

A great many people are curious about what they
eall the geographical center of 8 state or a country or
even of a whole eontinent. Now, let us examine into
thiz matier and find out, if possible, what may be the
miesning attached to this ides of géographical eenter
of any given ares.

If we take & bounded plane surfacs we may, under
eeTiain cireumstances, get some reasonable meaning
into the fdea of geographicel center or, as it would be
in this case, the center of arca. If the region under
eonsideration is a comnected surface bounded by a
regular =ysiem of lines such as & regpular polygon or
a cirele, then, what is ealled the “*center’™ will be tha
cemter of area. It will also be the eenter of gravity
when the snrface iz considered sz a thin plate. The es
sential reguirement i that the Area must be exactiy
symmetrical with respect to this so-called “eenter of
area.”’ If the bonndary is irregular so that no sym-
meiry iz present, then, any attempt fo find a esnter
of area will meet with difficulty. There will still be
a definite ecenter of pravity it this point will hardly
be a satisfactory eenter of arca.  The suggestion has
besm made to draw s straight line across the area
snch that half of the area lies on one =ide of it and
the other half on the other gide. Then draw a second
straight line perpendicular to this first line, also di-
viding the ares into two equal parts. Then the inter-
seciion of these lines would be the eenter of area
This is very good a3 far ag it goes, but in what di-
rection should these lines be drawnd If the figure, as
staied before, is & symmetrical one, it would not make
any difference in what direction the lines were
drawn, for any line dvawn through the cemter weonld
divide the ares into two equal parts. Bot i sm-
metry is not present, the position of the interseetion
of the two lines would depend upon their direction.
That is. the interseetion of the north-sonth. east-west
lines wonld not be the sama ay that of the northeast-
southwest line with the northwest-sonthesst line,
Also, the eenter of gravity of the area would not be
satisfactory, for any protuberanee in any direction
would tend to pull the point in that direction.

Nuw, we have been diseussing merely a plane area;
but any region on the enrth is a portien of & spheri-
cal zurfaece or, if we wish to be very exact. it iz a por-
tiom of the surface of an ellipzoid of revolution. But
it may be objected that a plane map may be made of
the country or state and then the center of area of
thizs plane sarfece ean be determined, This is all
well and good but no map of a sphevieal surface can
be made that is not distorted in some way. We ean
meks g map that has constant area ratio, but, if so,

distortions in shape must take place, so the represen-
tation is mot & true representation of the aetosl sar-
face. We have already seen that even I it were 8
true representation, the center of area would have
no meaning unless the ontline were symmetrical such
az & cirele, an ellipse, & square, or other figure of
similar eclass. Unfortunately, countries and states
a5 politieal units or ag physical features of the sarth
are not 50 constituted,

It mav be suggested that we could make such 2 de-
termination on the surface of & globe and so atfain
some definiteness. Buft bere we run inte new diffi-
eulties. If we wish {0 deflne the center of ares as the
center of pravity of the surface, suech center wonld
not even lis in the zurface but would he some dis-
tance beneath the surfaee of the globe. On the other
hand, if we wish to make the determination by the
intergection of two  lines mutually perpendicalar,
such that esch of them divides the area inio two
equal parts, what lines shonld he adopted for the
purpose? If we take one of thém io be the meridian,
shonld the other be an east and west preat eirele or
zhould it be a parallel? Two mutually perpendienlar
great cireles in any other directions wonld neesssarily
give a different point due to the lack of symmetry
in the region considered. "When the matter is looked
at in any way, elements ¢f uncertainty arise and we
must eonelude that there is no definite cenfer of ares
or geographical center of any politieal or physieal di-
visions of the earth's surface.

In tha United States Coast and Geodstie Survey
we receive many requests for information regarding
the geographical eenter of the United Siates or even
sometimes regarding that of the whole of North
Ameriea. Different results have been given by differ-
ent investigators and at times we are requested to ar-
bitrate the rival claims. From the preceding disens-
sion it 13'seen that this diserepaney of resulis is to be
expected. As a matter of faet, the conclusion is
foresd uwpon us that there is no such thing a= the
geographical center of any state, country or eonti-
nent. The point determined will depend entirely
opon the definition given by the one making the com-
putation. No meeount should be taken of 3 chargeter.
istie of an area that will depend entirely upon the
suppegition madeé in its determination. If thers wers
some rtatiomal definition =0 that all computations
would necessarily lead to the same resuli, then some
meaning might be attached to sach a result. How-
ever, in most eases it is nothing hut idle curiosity that
leads to an interest in soch a point, or some man may
want it definitely loeated in hiz front yard. To &ll
such the warning shonld be given that the point is
mich like the proverbial flea; when von think yom
have it you have it not,

A method that was used in the Coast and Geo-
detic Survey a number of years ago was the follow-
ing: An equal-aren map of the United States was
eonstroeted on thin eardboard and then the ountline
map was cut out along the varions boundaries. The
eenter of gravity of this outling map was then deger-
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mined. This eould easily be done if 3t iz sssumed
that the cardbeard is perfectly homogeneons and
everywhere of the same thickness. These are ideal
conditions that are probably never found actually to
exist. However, asmuming this to bhe froe, we nead
only to suspend the fipure from some point and draw
& vertical hine on the map from the point of sus-
pension. Then the same is done from andther point,
preferable so that the second vertieal line is approxi-
maiely at right angles to the first. The intersection
of these two lines will be the center of pravity of the
ares in question under the assumption stated shove.
This point ean then be considered the geopraplicsl
center if it is satisfactory so to define it

I<t ns give a little further consideration to this
procedurs.  As already stated, an equal-area map has
the same area ratio at all points buat, in order that
this may be trus, it is necessary to distort the shapes
and this distortion becomes greater as the area map-
ped imereasea  This fact would have apn influence
upon the shape of the outline of the country as it s
ent from the cardboard. HRaual-ares maps of the
same eountry constructed on two different projections
wounld give different results for the eenter of gravity
of the outline, In each case 3 perfectly definite cen-
ter of gravity for each outline would be determined.
but when sealed in terms of latitude and longitade
from the different maps the results would nol agres.
If & similar attempt were made with the ontline eot
from the spherical surface, & result not in agresment
with apy of the plane maps woild be found. Also
projeeting regione such as Florida and Maine in the
Umted States would have an undue influenes upon
the loestion of the point to be determined. In view
of all these considerations it is clearly seen that the
definition of the geographical center as & center of
gravity iz far from satizfactary.

We shall now examine the method of two perpen-
digular lines, eich of them dividing the area in
halves. We might attempt this on an equal-ares map
with straight lines one north-seith and the other
east-west. In the first place the practical diffienlty
in the way of such & method i= very great. We eould
quite essily determine sn spproximate area for the
whole map with the use of a planimeter but no great
exaetness eonld be obtained. Iowewver, the attempt
to determine a morth-south line that accunrately bi-
gected the ares wonld ‘meet with sericus difficuliies.
After a number of trials one might finally arrive at
an approximate result. Also by cotting the map in
two and weighing the parts against each other after

seversl trialsooan  appreximation might be found.
Let ps suppose the two required lines have been
found. Then tlheir interseetion may be assumed as
the peopraphic center of the map. Here we mesl
with the same objeetion ag before. The location of
the point in terms of latitnde and longitude would
depend upon the kind of projection nsed in consiroet-
img the map; also any two lines similarly drawn
in different divections wonld give & yet different re-
sult, Apgain, if we resorl 10 the globe the same ob-
jections apply with still greater prastieal diffienlties
to eontend with.

In regard to the United States, almost any of these
methods would probebly locate the point somewhers
in the State of Kanzas, bul at just what point in
terms of latitude and longitude one would be rash to
state. It would seem then, in view of these uneer-
tainties, that it is not an advisable thing to do to
make any definite statement regarding the matter.
Sinee there is ne definite way to locate such a point,
it wonld be best to ignove it entirely sines any state-
ment Tegarding the position of the point may be
eafled in guestion by one who considers the matter
from another point of view. If it were only possihle
by any analytiesl process to determine a definite
point that could be reprodueced by any other person
with the same assumpticn, it might be well to tuke
gome stand in the matter, Bof as things are sousti-
tnted, the resulting point would not ounly depand
upon the definition adopted but wonild slso depend
upon the investigator ‘and upon the tools employed
in the investimation. The conelusion seems to be
that it is hazardons to make any definite siatement
ahout a matter that can be viewed in sc many differ-
ent ways that inevitably lead to discordant resmlis.

If the fact iz recopnized that no method of deter-
mination of & geographical center of a country is en-
tirely satisfactory, and if it is admitted thai such a
point can not be uniguely determined, then it &5 true
that almost any one of the methods alreadr outiined
will give a point that i# accuraie enough for sll prac-
tical purposes.  As a matter of faet, it is bardly con-
ceivable that such a point should meet any *“practi-
cal purposse’’ in any case. It is 8 coneeption that de-
pends almost entirely for its existencs upon the euri-
osity of mankind. Tt is inevitable thai thers are &s
many geegraphical centers of a state or eountry or
other area as there are persons defermining them.
Any regsonable method employed will give & eenter
as satisfactory as any other one. This is a case in
which all may differ but all be right. M-SET




