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FIRST-ORDER TRIANGULATION IN KANSAS 
(1927 DATUM) 

GENERAL STATEMENT 

This volume contains the results of all triangulation in Kansas 
that has been executed by the Coast and Geodetic Survey. The geo- 
graphic positions contained herein are on a new datum and super- 
sede the positions in Kansas, which appeared in appendix 6 of the 
Report for 1901, appendix 8 of the Report for 1902 and Special Pub- 
lication No. 70. 

Both the transcontinental triangulation, extending from the Atlantic 
to the Pacific along the thirty-ninth parallel, and the ninety-eighth 
meridian triangulation, cross Kansas almost through its center. 
These two arcs are an important part of the main framework for the 
control of all triangulation in the United States. 

The portion of the transcontinental triangulation within the limits 
of the State of Kansas was commenced in 1884 and finished in 1896, 
having been in progress during this whole interval except during 1886, 
1894, and 1895. A full account of the transcontinental triangulation 
has been published insofar as tho features of special interest to scien- 
tists are concerned.' Only the first-order positions were included, 
however, and but few of the descriptions. The present publication 
contains the positions of all stations in Kansas, including the subsidi- 
ary stations, computed on the North American datum of 1927, and 
contains also all available descriptions of the stations. 

The portion of the ninety-eighth meridian triangulation which lies 
in Kansas and to the northward of the transcontinentd triangulation 
was executed in 1897 and 1898. That ortion which lies in Kansas 

years 1899-1902. The work WRS completed in 1902 by the occupa- 
tion of three stations near the Kansas-Oklahoma line, which served 
to finish the connection with the Anthony base. 

to the southward of the transcontinenta P arc was executed during the 

READJUSTMENT OF TRIANGULATION 

The triangulation of the United States has been built up by con- 
tinually adding new arcs to those already measured, and for many 
years in adjusting the triangulation the method was followed of fit- 
ting the new arcs of triangulation to the old ones which had been 

reviously adjusted. This method was the only one that could have 
gee, followed up to the time that the western half of tho triangula- 
tion net of the country had been extended to such a degree that the 
arcs formed many closed loops, a condition reached in the year 1926. 

It then became necessary, in order to secure what may be called 
standard or final geographic positions to the westward of the ninety- 

1 See Trauscontinentul Triangulation (U.S. Coast and Geodetic Survey, Special Publication No. 4). 
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2 U.S. COAST AND GEODETIC SURVEY 

eighth meridian, to make an adjustment of the net as a whole. This 
was done by a method devised in the office of the Coast and Geo- 
detic Surve and the resulting geographic ositions for all the west- 

engineers who may wish to have final geographic positions for their 
operations. 

Upon the completion of the ad'ustment of the western half of the 

adjustment of the main scheme points of this part of the net was fin- 
ished in August 1932 and final geo aphic positions on the new 
datum are now available throughout t f? e United States. In  Kansas, 
thqt portion of the thirty-ninth parallel arc from the Missouri line to 
the Salina base net, was included in the eastern adjustment. All the 
remaining triangulation of the State formed a part of the western 
ad' ustment . 

khis volume is the fourth of a series of ublications, each of which 
will contain the eographic positions on t R e new datum and the de- 

or occasionall of two States. Volumes previously published con- 

NORTH AMERICAN DATUM OF 1927 

The original adjustment of the triangulation included in this 
publication was computed upon the Clarke spheroid of 1866, on what 
was called a t  that time the North American datum. In the readjust- 
ment of the triangulation in the western part of the United States 
the Bame spheroid was used as surface of reference, but only one station 
was held in position. The station, Meades Ranch, in Kansas, was 
assigned the same position that it had in the original United States 
standard datum, later called the North American datum. This 
position of Meades Ranch is as follows: 

$=39°13f26ff.686 
X=98 32 30 .506 

This position was held in the new datum because it had been found 
to be best in accord with the country as a whole in the extensive in- 
vestigation that was carried out at  the time of the adoption of the 
original datum. If an7 are interested in the procedure followed in 
the establishment of this former datum, an account of it can be found 
in any one of the following publications, which contain triangulation 
and traverse data based on the datum in use prior to 1927: Special 
Publications Nos. 11, 13, 16, 17, 19, 24, 30, 31, 43, 46, 54, 62, 70, 74, 
76, 78,79,86,88, 101, and 114. 

The orientation in the new adjustment is controlled by the various 
Laplace azimuths distributed throughout the network of arcs. Tho 
position of Meades Ranch, together with the Laplace azimuths in- 
cluded in the arcs, serve to define the North American datum of 1927. 
The date is a ended to the name of the new datum to distinguish !t 
from the old !I? orth American datum. A station is said to be on thls 
North American datum of 1927 when i t  is rigidly adjusted to the 
scheme of the readjusted triangulation. 

ern first-or B er triangulation are now availab P e to surveyors and other 

country, work was immediately B egun upon the eastern half. The 

scriptions and ot fl er data, for all first-order triangulation of a State 

tain data for 8 olorado, Alaska, and Oregon. 

2 For a desoription of the method used see Special Publication No. 169. 



TRIANGULATION I N  KANSAS 3 
ARCS INCLUDED IN THIS PUBLICATION 

The triangulation included in this volume consists of two first- 
order arcs, one extending east and west across the State along the 
thirty-ninth parallel and the other north and south across the State 
along the ninety-eighth meridian. Two or more stations in each of 
the adjoining States have been included so that all data required for 
surveys in Kansas, even near the boundaries, might be available in 
one volume. 

GENERAL DESCRIPTION OF TABLES AND SKETCHES 

The tables of geographic positions, on pages 13 to 36, also contain 
the distances between contiguous triangulation stations in meters and 
feet, the logarithms of the distances in meters, and tho azimuths of 
the lines joining these stations. The distances are corrected for 
elevation above mean sea level, and the azimuths are referred to the 
true south. Anyone who wishes to obtain the actual distances 
between the triangulation stations should use the formula ven on 

tions can be derived from the distance a t  sea level. The descriptions 
of the stations, given on pages 40 to 60, are designed to enable the 
engineer to recover and identify the station Inark after he has visited 
the general locality of the station. There will bc times when the 
description, so far as witness and other marks are concerned, will 
have become out of date from changes by nature or by the work of 
man. Any engineer who may visit a station and find that the descrip- 
tion does not truly represent the present conditions, or who finds the 
mark destroyed or mutilated, should report the facts to the Director 
of the Coast and Geodetic Survey, a t  Washington, D.C., in order 
t,hat the files of this office may be kept up to date. The engineer 
should realize that the triangulation extended over the country by 
the Coast and Geodetic Survey is a public survey, made for the use 
of the people. The stations really belong to the States in which they 
are located, and the engineer who is so fortunate as to find one of 
these stations located near his work should help to perpetuate the 
monuments in order that they may be of continuous service and value 
to his locality. The Coast and Geodetic Survey officials will, from 
time to time, visit tho stations established and mll re-mark and rede- 
scribe them if necessary. 

At most of the stations thero are reference and witness marks that 
were established to assist in locatin The distance and 

given in the description of the station, and the measurements are 
supposed to be so carefully made, a t  least to the reference marks, 
that if the station mark becomes lost or destroyed the station can 
be relocated accurately enough for use in third-order and local 
surveys. 

Near the back of this publication will be found a number of sketches 
which show graphically the approximate locations of the stations, 
especially with reference .to State and county boundaries, and the 
lines over which the main-scheme observations were made. It is 
suggested that if one should wish to learn whether thore are trisngula- 
tion stations in the vicinit of his work he should first consult the 

page 12, by which the true distance a t  the mean elevntion o p" the sta- 

the station. 
azimuth from the station to each of t a ese additional marks are usually 

sketches. He can obtain 9 rom them the names of the stations that 
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may be of help to him; then he should turn to the index on page 67 
of this ~ o l u m e ,  from which he can find the pages upon which the 
descriptions and geographic positions of the stations appear. 

OTHER PUBLICATIONS OF VALUE TO THE ENGINEER 

If an engineer wishes to compute geographic positions for the sta- 
tions of any t r iandat ion  that he may execute, he should procure a 
copy of Coast a n t  Geodetic Survey Special Publication No. 8 from 
the Superintendent of Documents, Washington, D.C. The cost of 
this publication is 25 cents. If he is interested in knowing the length 
in meters of the degrees, minutes, and seconds of latitude and longi- 
tude in the region in which he is working, he can obtain them from 
Special Publication No. 5 ,  which can be purchased at  a cost of 20 
cents from the Superintendent of Documents. Condensed tables for 
the latitude of Kansas are shown on pages 9 and 10. 

I n  order to make geodetic control data of greater use to engineers 
and surveyors, an effort is being made to establish one or more 
plane-coordinate systems in each of the 48 States. When this work 
has been completed the data for each triangulation station in n State 
will include its T and ?/ coordinates as wrll as its latitude and longi- 
tude. A brief explanation of plane-coordinate systems is contitined 
in Serial 502 of this Bureau. A more detailed publication will be 
issued in the near future. 

The Coast and Geodetic Survey has issued a number of manuals on 
the various classes of its work. The ones that would be of value to 
an engineer in connection with triangulation, including base measure- 
ments, are Special Publication No. 120, Manual of First-Order Trian- 
gulation, cost 40 cents; Special Publication No. 145, Manud of Second 
and Third Order Triangulation and Traverse, cost 60 cents; and Spe- 
cial Publication No. 137, Manual of First-Order Traverse, cost 30 
cents. An engineer, interested in the determination of azimuth to a 
high degree of accuracy, should procure a copy of Special Publication 
No. 14, Determination of Time, Longitude, Latitude, a d Azimuth, 

imate azimuths, he should secure a copy of Srrial No. 166, Directions 
for Magnetic Measurements, cost 15 cents. 

In computing his triangulation the engineer will find that Special 
Publication No. 138, Manual of Triangulation Computation and 
Ad'ustment, cost 50 cents, will be of great assistance to him. 

+he reader can secure from the Director of the United States Coast 
and Geodetic Survey, free of charge, several leaflets which describe 
geodetic surveying and which also show how triangulation can be 
irsed in connection with the boundary surveys of private and public 
property. 

CLASSIFICATION OF TRIANGULATION 

cost 35 cents. If he is interested only in the determinati a n of approx- 

Triangulation is divided into diff ercrit classes accordin to accuracy. 

Surve s and Maps, viz, first, second, third, and fourth orders. The 
first t i.r ee of these are, respectively, equal in accuracy to the classes 
primary, secondary, and tertiary as formerly defined and used by the 
Coast and Geodetic Survey. 

The ultimate criterion applied in classifyin the different grades of 

Four classes of triangulation are now defined by tho Fe CF era1 Bourd of 

triangulation is the actual error in the lengt a of any line. This is 
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indicated by the discrepancy between the measured length of a base 
line and its length as comput,ed through the triangulation from the 
last preceding base. In first-order triangulation such discrepancies 
must not exceed 1 part in 25,000, in second-order triangulation 1 
part in 10,000, and in third-order triangulation 1 part in 5,000. 
Before mnkin the comparison between the computed and measured 

point where the side and angle e uations have been satisfied. I t  is 
also necessary to take into consi%eration the maximum actuul error 
in the measurement of tlie base lines. 

To secure the accuracy indicated above, certain standards ar0 
ado ted for tlie field work, the most important one of which relates 

sum of the measured angles in a triangle and 180’ plus the spherical 
excess of the triangle. In first-order tnangulation the average closing 
error of the triangles must not be reatly in excess of 1 second, in 

not more than about 5 seconds. The shape of the fi ures in the tri- 

lengths the a cf justmerit of the triangulation should be carried to the 

to t R e closing errors of the triangles or the discrepancy between the 

second-order it should not be more t f ian 3 seconds, and in third-order 

angulation scheme, the fre uenc of bases, the size an % type of instru- 
ment, and the numbcr an 8 8  kin of observations are all selectod with 

a line as specified above mny be found to be exceeded in any c F ass of 

due regard to the accuracy desired. 
Under certain conditions the proportionate error in the len th of 

trian ulation. Where two points are fairly close together RS com- 
pare t with the size of the triangulation schemc, the distance between 
those points may be in error in excess of that indicated by the class 
of triangulation of tho scheme. The accuracy of the computed 
length of any line can be estimated by computing the ZR, in 
accordance ulth the formula for the strength of fi ures as given in 
Coast and Geodetic Survoy Special Publication 80. 145. In an9 
class of triangulation the subsidiary stations will be locuted wit 1 
a less degree of accuracy than the main-scheme stations. 

CHARACTERISTICS OF FIRST-ORDER TRIANGULATION 

The triangulation contained in this volume is of the first order. 
First-order trianguln tion is done with such accuracy that the average 
closing error of the triangles is about 1 second or less. I n  order 
that the angles ma have this high degree of accuracy, large theo- 
dolites are used. $he theodolite, as is well known, is sinlilur in its 
a pearance to the siirveyor’s transit. The main differences are in 

reading this circle, and 
Observations are 

the sun is reflected 
toward the observer, or on acetylene or electric signal lamps. Tho 
heliotrope, or lamp, and the theodolite must be centered directly ovcr 
the station marks. 

At certain intervals, depending upon the shape of the triangles, 
base lines are measured. A base is necessarily a side of one of the 
triangles. The ends of the base must be intorvisiblc from tlic ground 
or from towers that may be erected over tlieni. In the early ycnrs of 
the Cotist nnd Geodetic Survey’s existence tlie base lines were meas- 

steel tape lines began to be used in the measurements. Sincc 1‘307 a 9 1 
ured with metal burs, but near the beginning of the present wntur 

t I! e excellence of the workmanship, the accuracy of graduation of the 
circle, in having micrometer 
in having a telescope with a 
made either on heliotropes, 
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of the bases of the Survey have been measured with invar tapes. The 
probable error of a measured base is about 1 part in 1,000,000 of its 
length. This accuracy meets all the requirements of engineering and 
science. 

The azimuths of the triangulation depend u on what are called 

Polaris, which have been corrected for the deflection of the vertical 
a t  each Laplace station. These deflections are due to the attraction of 
mountain or plateau masses that are comparatively near the place 
a t  which the observations are made. The probable error of a Laplace 
azimuth is about & 0.3 second. 

If one is interested in the accuracy with which the trian ulation of 
the Coast and Geodetic Survey is done and the reliabifty of the 
geographic positions which are given in this publication, he should 
refer to Special Publication No. 159, The Bowie Method of Triangula- 

Laplace azimuths, or azimuths determined R y observations on 

A 1. a - 1 - -  *-- I f ->  A -  4L- Ti':--+ f inAnn AT,, ;n +ha Waa+,am 



TRIANQULATION IN KANBAS 7 
There is only one point on the earth's surface at the intersection of any one 

arallel of latitude and any one meridian of longitude, and therefore there can E e no dispute as to the meaning of such a geographic definition of the location 
of a point, even though all the original triangulation station marks used in its 
determination, together with the chart on which its position was originally 
plotted, have been totally destroyed. 

In  the case of the destruction of an original triangulation station mark, or 
any other oint defined by a geographic position, a competent geodetic engineer 
can reestaglish its exact location by means of a new system of triangulation 
connecting with other distant triangulation marks which have not been destroyed- 

There are a number of instances where corporations owning large 
tracts of land have attcmpted to make surveys of their boundaries 
and of subdivisions of property by means of traversc. This method 
can be used if certain precautions are taken, but most of these cor- 

orations have found it advisable to use the method of triangulation 
for the determination of relative positions of their boundary monu- 
ments and of other points which lie within those boundaries. If the 
triangulation in question is connected with the triangulation system 
of the Coast and Geodetic Survey, then true geographic positions can 
be obtained as well as the relative ones. 

In  a section of the country covered by adequate geodetic control 
the data are available to the engineer for any of the following opera- 
tions, in addition to their possible future use as a basis for cadastral 

tensive mapping.-The to ographer needs as initial data for 
beginning a to ographic survey t e distance and direction between 

control, will prevent the accumulation of excessive errors as he 
carries on his mapping operations. In  the event that the available 
first-order triangulation in that region has lines of too great length 
to join to convenient1 , he can measure a base and azimuth a t  some 
place visible from a &st- or second- order triangulation station and 
connect his base to the station by triangulation, thus obtaining 

roper geographic positions for his local surveys. On recent triangu- 
Etion special azimuth marks have been set. (See p. 12.) 

2. Boundary lines.-If i t  is desired to locate or to delimit accu- 
rately and permanently the boundaries of political subdivisions, such 
as States, counties, or cities, the methods indicated in the preceding 
paragra h may be followed. Whenever possible, a line of the 
adjuste B triangulation or traverse should be used as a basis for local 
surveys rather than a point, since a line gives the three essentials of 
position, length, and direction. 

3. Local intensive surveys.-The necessity for such surveys arises 
most frequently in connection with. extensive improvements over a 
considerable area or as a basis for city planning, where the needs of 
a city are being antici ated for a number of years. Here the require- 
ments are somewhat cherent from those in the two preceding opera- 
tions, for it is often necessary to extend first- or second- order control in 
considerable detail over the entire area affected, third-order triangula- 
tion or traverse then baing used to furnish additional points for the 
survey. Such a control survey should invariably be started from a 
line of adjusted triangulation or traverse. 

While it may be noted in the preceding paragraphs that the azimuth 
and length of one line and the geo raphic position of one end of that 

1. R """"Et 

two oints an cp tho geographic position of one of them in latitude 
and P ongitude. His local triangulation or traverse, based on this 

line constitute the essential data f or the complete utilization of old 
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work as a basis for new work, there is always grave danger in depend- 
ing upon this minimum of data. There may be failure to identify 
the true station inark, or the mark, though genuine, ma have been 

course, introduce un error into the new work based on these stations. 
It is the present practice in this Survey, unless unusual conditions 
render it unnecessary, to establish the integrity of the recovered points 
by using ut lcust 3 old sttttions as a basis for new work, the third 
station servin as a check for the 2 stations on which the new work 

In local surveys where the area is of limited extent it is usually 
desirable to use a system of plane coordinates. Such systems are now 
being established for each of the States. (See p. 4.) The Coast 
and Geodetic Survey will be glad to give advice on any problem 

arising out of the use of its control 
points or on any proposed extension 
of triangulation or traverse from 
them. 
EXPLANATION O F  T A B L E  FOR 

-d POLYCONIC MAP PROJECTION 

The engineer or surveyor who 
--h makes use of the data in this pub- 

lication may find it desirable to 
...a construct a map covering the tcrri- 

tory he is surveying. He may wish 
to show on this niup the rncridians ...$ and parallels so as to be able to plot 
the positions of the triangulation 

-4 stations included in the area and 
1 show the details of his survey in 

FIGURE 1 -Sketch showing construction of the correct geogra positions’ 
polyconic map prolection To enable him to & this with the 

NOTE -In this flgure the angle made at  the least possible difficulty, tho follow- 
central meridian by the parallels IS grossly 
exaggerated. In ar. actual projection the par- ing table, reprinted in an tibbrev.i- 

ated form from Comt ttnd Geodetic allels appear practically as straight lines. 

Survey Special Publication No. 5, has been inserted. This table may 
also be used to interpret in ternis of degrees, niinutes, and seconds of 
arc an relatively short distance measured along n riicridian or pnml- 
lel. $he method of using the table is described below 

To make a projection for a large-scale map (1 to 20,000 and larger), 
first draw a straight line for a central meridian and a construction 
line ab perpendicular thereto, each to be as central to the sheet as 
the selected interval of latitude and longitude will permit. (See 
fig. 1 above.) On the central meridian lay oft’, on the desired scale, 
the distances m mz and m m4, using !he length of 1 minute alon 
meridian for the latitude of m, as gwen in the table in the co umn 
headed “Arc of the meridian, l’,” and multiplying this length by 
the number of minutes for the interval between the central parallel 
and the extreme arallels. Through mz and m4 draw straight lines, 

to the scale of the map the distances m4 xz, rn x2, and m, zz on Yboth 
sides of the central meridian, taking the values from the column 

tampered with or otherwise. disturbed in position. J his will, of 

may actually c? epend. 

f the 

cd and ef, paralle P to the line ab. On the lines ef, ab, and cd la off 
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30. UZ? 

.io. x22 
30. H23 
30. 823 
30.824 

?0. 822 

headed “Arc of the parallel, 1’”’ corresponding to the latitude of 
m,, m, and rn2, respectively. The value of 1 minute as taken from 
the table must be multiplied by the number of minutes out from the 
central fneridian. Draw straight lines through the points thus de- 
tcrmined for tlie cxtreme meridians-that is, through the r2 points. 

At the two points designated xz on the line ab lay off along the 
meridians the value of Y as given in the table under “ Y coordinate 
of curvature,” using a s  argument the interval in minutes between tho 
central meridinn and the extreme meridian. Draw straight lines 
from these points to the point m for the middle parallel, and from tho 
points of intersection with the extreme meridians lay off distances 
dong these meridians,. above and below, equal to the distances m m2 
and m m4 to locate points in tlie extreme arallels. 

Subdivide ciicli of the 3 meridians an i f  3 parallels already deter- 
mined into parts correspondin with the projection interval and join 
the corresponding points of su f division by straight lines to complete 
the projection. 

Thc method outlined above may be used for all lnrge-scale mnps 
rcgnrdless of the number of meridians and purnllels shown. For 
small-scale maps the method is somewhat more complicated, and it 
becomes necessary to make use of Special Publication No. 5, which 
may be obtained for 20 cents from the Superintendent of Documents, 
W tbshing ton, D . C. 

Polyconic ?nap projection tnblr 

1,849.30 
1,849.32 
I ,  849.35 
1,840.37 
1.848. 40 
1.841). 43 

1,atiturle 

~ 

0 ,  

36 no 
05 
10 
15 
20 
25 

:35 
40 
4d 
M 
56 

:m 

1,atitude 

24.834 
24.807 
24.7xo 
24 753 

0 ,  

37 no 
on 
10 
15 
a 
25 
:io 
35 
40 
45 
M 
#55 

I ;  4W. 0 
1,4884 
I ,  4x6. 8 
1,4U5. 2 

I” 1 1’ 

hfeferr 
30.826 
30.827 
30.827 
30.828 

24.11.13 1; 491). 
24.967 1 1.498.0 
24.940 I ,  4uc. 4 
24!114 1 1,494.8 
24. 8H7 1. 4!W. 2 

Metern 
1,849.5X 
1, 849.61 
1,849.64 
1, 840. Cfi 

30. 82U 
30. XXI 
30.82!4 
30.830 

1 ” 

1; 849.72 
1,849.74 
1.849. 7 i  
1,849. XO 

M e t e r a  
24. mi 
24. 69!l 
24. fi72 
?4.845 
24. MI8 
24. :,uo 
24. 5fS 
24, 53li 
24. 509 
24.481 
34.454 
24. 411 

1’ 

M e f m  
I ,  4U.  6 
1,481.1) 
I ,  4 0 . 3  
1.478. 7 
I ,  477. I 
1.476.4 
1,473.8 
I ,  472. 2 
1.470. 5 
I ,  46% 9 
I .  487. 2 
I, 465. f)  

.____ 

Arc of lhe meridian 

1” I 1‘ 

__I.___ 
Alrfrrs Alders 
30.821 1 1.849.27 

3 0 . ~ 2 4  I 1.840.45 

1,849.51 
1,849.53 

-- - ______ - - 
Arc of the merlrlian 

___-- I “  I I’ 

-___ 

Interval 01 
longitude 

from 
ceritrnl 

meridian 

0 ,  

0 01 
IM 
06 
07 
10 
15 a 
25 
30 
40 
M 

l o o  
- 
[nterval nl 
longitudo 

from 
central 

meridian 

0 ,  

0 01 
03 
05 
07 
10 
15 
a 
25 
30 
i D  
M 

l o o  

Y coordi- 
nate of 

rurvaturr 
lalitude 

360 

N r t  ers 

I .  2 
3. a 
A. 3 

12.H 
m. 9 
51 .4  
80. 3 

115. f i  
‘$5. li 
.121. 2 
4 6 2  5 

0. 1 

-___ 
~ 

Y cnnrdi- 
nnle of 

CurvRture 
lat,ilude 

sio 
_____ 

Metrrn 
0. 1 
I .  2 
3.3 
6.4 

13. 0 
20.2 
51.9 
81.2 

116.9 
207.8 
824. li 
4fi7. 5 
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Arc 01 the meridian 

1" 1 1' 

U.S. COAST AND GEODETIC SURVEY 

Polyconic map projsdion tableContinued 

Interval 01 
longitude 

from 
central 

meridian 

Arc of the parallel 

__- 
Meter8 
30.532 
30. 832 
30. H33 
30. a33 
30. a&? 
30.534 
30.834 
30.835 
30.535 
30.836 
30.536 
30.1137 

- 

Y mordl- 
nate of 

curvature 
latitude 

380 

Mder8 
0. 1 
1. 2 
3.3 
6. 4 

13. 1 
29.6 
52 4 
81.9 

118.0 
208.8 
327.7 
471.9 

__- 

Y coordi- 
late of CUI 
vature lat 
itude 39' 

Arc of the meridian 
___ 

1' 

Latitude 

0 ,  

3800 
05 
10 
16 
20 
25 
30 
35 
40 
45 
50 
55 

Latiturlr 

0 ,  

39 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
60 
55 

Latitude 

I______ 

'{$;$:doe' 
fromcen- 
tral merid. 

ian 

1" 

- 
Meter8 
24.388 
24.371 
24.343 
24.315 
24.288 
24.m 
24.232 
24.204 
24.176 
24.148 
24.120 
24.oD2 
-.__ 

Meter8 
1,850.22 
1,850.25 
1, nm. m 
1, 850. 30 
1,850.33 
1,850.36 
1,850.38 
~ n m . 4 1  
1,850.44 
1,850.46 
1,8.50.49 
1,850.52 

1' 

0 ,  

0 01 
03 
05 
07 
10 
15 
20 
25 
30 
40 
50 

1 0 0  

- 
0 ,  

0 01 
03 
06 
07 
10 
15 

25 
30 
40 
50 

1 0 0  

20 

- 
Meters 
1,848.69 
I, 1149.93 
1,840.95 
1,840.95 
1.n50.01 
1,850. az 
1,850.06 
1, 860. m 
1,850.11 
1, 850. 14 
1,RW. 17 
1,850. 20 

Meter8 
1,463.9 
I, 462.3 
1,4fiO. fi 
1,4&. 8 
1.457.3 
1,456.6 
1.4%53.9 
1,462.2 
1,450.6 
1,448.9 
1,447. 2 
1,445.5 
- _ _  - 

Arc of the ~arallol  

1 " 1' 1" 

Metern 
_.- 

30. $37 

30. 8% 
30. %Z9 
30.839 
30.840 
30. 840 
30. w1 
30.841 
30.542 
30.842 

y. e37 
.+o. dn 

Meterr 
24.063 
24.035 
24.007 
23.979 
23.9.50 
23.922 

23.836 
23.807 
23. 779 
23.750 

B. 893 
23.8% 

_I 

Meter8 
0. 1 
1.2 
3.3 
6. 5 

13.2 
29.7 
52.9 
82.6 

118.9 
211.5 
330.4 
475.8 

.- ~.. 

Meter8 
I, 443. n 
I, 442.1 
1,440.4 
1,438.7 
1,437.0 
1,435.3 
1,433. 6 
1.431.9 
1,430.2 
1.4%. 4 
1,426.7 
1,425.0 

~. . ____ 
Interval 
of lonpi- 
tude lron 
central 

meridian 

Arc of the parallel Of Ihe mer- 
idian 

Ycoordinate of 
curvature - 

Lat. 41 

.- 

Lat. 40" 1" . 
-I--- I-- 

0 ,  

4 0 0 0  
05 
10 
15 

25 
30 
35 
40 
45 ,w 
56 

m 

0 ,  

0 01 
03 
05 
07 
IO 
16 
20 
25 
30 
40 
tw 

1 0 0  

Meter8 
0.1 
1.2 
3.3 
6. 5 

13.3 
!B. 9 
53.2 
83.2 

119.8 
212.9 
332.6 
479.0 

Metera 
0. 1 
I. 2 
3.3 
6. 6 

13.4 
30.1 
63.6 
83.6 

214.1 
334.5 
481.7 

im. 4 

CONVERSION TABLE 

In  nearly all recent triangulation publications of this Bureau, 
complete tables have been rinted for the conversion of feet to meters 

advisable in the interests of economy to substitute for them the con- 
densed table shown below. This table can be used readily for con- 
verting a rather lar o number of one unit to the corresponding number 

digit of the first number, moving the decimal point if necessary, and 

and meters to feet. As t R ese tables require eight pages, it seemed 

in the other unit % y simply taking the conversion value for each 
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adding the values together. For example, to convert 24.6 feet to 
meters we take from the table the value in meters corresponding to 
2 feet and move the decimal point one number to the right. We then 
take the value for 4 feet as given in the table, and next the value for 
6 feet, and move the decimal point one number to the left. This gives, 
by rounding off the third decimal place, 6.096 + 1.219 f0 .183 =7.498 
meters. -- 

I 1 Meters 1 Feet 1 Feet 1 Meters 
___- 

EXPLANATION OF TABLE OF POSITIONS 

I n  the tables of positions the latitude and longitude of each point 
are given on the North American datum of 1927, and there nre also 
given the len tli and nzimuth of each line observed over, whether in 

for a given line the length snd azimuth will be found opposite the 
position of one or the other of the two stntions involved. 

To aid in the use of the tables, a column of the logarithms of the 
lengths in meters is given. It must be remembered that it, is tho 
logarithm which is derived first from the computntion, the lengths 
iven in the table being then derived from the corresponding 

fogarithms. A final column gives these lengths reduced to feet, tho 
reduction bein made from the lengths in meters. 

give the latitudes and longitudes of the stations to thousandths of 
seconds for all points, the positions of which are fixed by fully ad- 

Points the positions of which nrc given to h undredths of seconds only are marked by footnotes as being without 
check (not occupied and observed from two stations only) or checked 
by verticals only. 

In the columns giving azimuths, distances, and logarithms of dis- 
tances the accuracy is indicated to a certain extent by the number 
of decimal places given, it being understood that in each case some 
of the h a 1  figures are doubtful. In  some cases there is very little 
doubt of the correctness of the second figure from the right, while in 
a few cases some doubt may exist as to tho correctness of even the 
third figure from the right. 

The tables may be convenient1 consulted by using as finders tho 

colunin of the index will bo found for each point R reforenco to tho 
page on which its description is given, in the fourth column the page 
on which the elevation of the station is given, and finally in the fifth 
column the number of the sketch on which it appears. 

one or both 8 irections. No lengths and azimuths are repented, and 

The rule fol B owed in recent publications of this Office has  been to 

usted triangulation. 

sketches and the index at tho en B of this publication. In the third 
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EXPLANATION OF LENGTHS 

The lengths as given in the tables are all reduced to sea level. If 
the actual length of a line on the ground reduced only to the hori- 
zontal is desircd-that is, its length in its actual elevation on the 
surface of the earth-it may be obtained by adding to the sea-level 
length as given in meters the following correction, 

in which S is the lengtli of tlic line in meters and h,, is the mean cl+ 
vation of the two ends of the linc in meters. The correction for the 
length in feet can also be found by the same formula if S is taken in 
feet, but h ,  must still be kept in meters, since the denominator is the 
approximate length of the radius of the earth in meters. 

AZIMUTH A N D  BACK AZIMUTH 

The tizimuth of a line of triangulation is its true direction reckoned 
clockwise from true south. The cardinal points of the compass on 
this system are a s  follows: South is O0 (or 360°), west 90’’ north 
180°, and east 270’. 

Because of the convrrgence of the meridians, the azimuth and the 
back azimuth of n line do not differ by exactly 18O0, the amount of 
the divergence varying with the latitude and the difference of longi- 
tudr of thc two ends of the line. To illustrate from the tables on 
page 22, thc azimuth from Blue Hill to Allen is 311°11’18”.94, 
while the back azimuth, or the azimuth from Allen to Blue Hill, is 
13 1 ?19’53’’.45. 

The azimuths of the triangulation lines offer A very convenient 
and accurate means of testing the deflection of the magnetic needlo 
on a surveyor’s transit, and even the azimuth over surh short dis- 
ttmccs as those between a station mark and its refrrence mark may 
he used for this purpose with fair accuracy, provided the distance is 
greater than 100 feet. On all rrcent triangulation, a special azimuth 
rnnrk has been sct for each station a t  a distance of not less than one 
fourth milc. The azimuth of the line from the station to this mark 
has becn v ~ r y  accurately determined and may be used as the starting 
azimuth for traverse lines and other local surveys. 



GEOGRAPHIC POSITIONS 

Meades Ranch to Missouri State line 

Rindpal points 

Meades Ranch, 1891 .................................... 

Wddo.  1892 ............................................ 

L 

Latitude and  
longitude Station 

0 r I ,  

39 13 16.686 
98 32 30.506 

39 03 55.6% M e a d s  Ranch .................... 

Waldo ............................ 
hleades Ranch .................... 

Bunker Hill. 1891 ................... 

4.4113352 

4.5366549 
4.61973,08 

Wilson, 1891. ...................... 

Golden Belt, 1891 ....................................... 

Lincoln, 1891 ........................................... 

.................... 38 52 16.425 1 98 42 20.437 

38 58 42.887 
98 18 24.461 

39 05 29.212 
98 05 55.908 

...................... 

Wilson.. .......................... 
Meades Ranch .................... 

Wilson ............................ 

38 51 50.916 
98 29 15.469 I 

4.3049773 
4.5314959 

4.6241919 

Thompson, 1890 ........................................ 39 04 1 4 . 8 ~  
, 97 49 44.050 

Iron Mound, 1886 ....................................... 38 48 30.003 
97 30 41.503 

Vine Creek, 1886 ........................................ 39 06 06.435 I 97 23 21.900 

Azimuth 

0 I I ,  

255 17 12.64 

161 42 50.25 
199 51 24.27 

92 26 54.96 
138 30 06.84 
173 19 19.79 

51 02 52.48 
143 21 13.28 

53 17 18.08 
55 13 45.40 

111 10 32.47 

93 24 22.40 
123 46 G3.09 
134 49 07.79 
171 08 35.68 

37 21 23.05 
76 15 26.11 
95 41 32.44 

95 05 26.38 
L36 44 10.24 

18 02 19.30 
63 40 53.08 
84 58 02.81 

Back azimuth 

0 I , I  

i5  28 09.64 

341 38 07.14 
I9 57 35.91 

272 18 42.37 
318 17 09.59 
353 17 16.93 

230 56 03.48 
323 12 19.68 

233 02 37.72 
235 05 53.96 
290 53 45.54 

273 07 52.91 
303 36 21.29 
314 30 31.61 
351 06 43.93 

217 13 03.72 
255 57 22.84 
275 31 19.76 

274 45 12.13 
316 32 12.15 

197 57 42.92 
243 15 58.47 
264 41 25.28 

Uisbnce 

To station ‘p 

Bunker Hill ....................... 1 4.2773929 
Waldo.. .......................... 4 6506421 
Meades Ranch.. ................ _ - I  4: 6045754 

Wilson ............................ 4.5808577 
Golden Belt.. ..................... 1 4.4284626 
Meades Ranch .................... 4 7776682 
Lincoln.. ........................ .I 4: 4430713 

Eeath ............................. 4.4991880 
Golden Belt ...................... 4.6297316 
Linooln ........................... 4.3705180 
ETeath I ............................. 4.6710833 
Thompson.. ...................... 1 4. €028824 I 
kon Mound.. .................... 4.5347049 
Eeath- ............................ 4.8&57323 
I’hompson ........................ 4. wme.9 

Meters 

25, i83.11 

34,407.64 
41,661. 11 

18,940.56 
44,734.45 
40,232.35 

20,182.61 
34, 001. 33 

42.091.16 
21,934.92 
41,019.97 

26,820.24 38,094.10 

59,933.30 
27,737. 76 

31,563. il  
42,631.89 
23,4il. 89 

46,890.33 
40,075.82 

34,253. *50 
63,934.06 
38,181.14 

Feet 

84,590. 1 

112,885.7 
136.683.2 

62.140.8 
146,766.3 
131,995.6 

66,215.8 
111,552,7 

138,094.4 
71,964.8 

134.579.7 

124.980.4 
87,992 7 

1%. 631.2 
91,003.0 

139,868.1 
77,007.4 

153,839.4 
131,482. 1 

m 5 5 5 . 3  

1 1 2 , m . o  
209,757.0 
125,266.0 

C’L 
w 



Meades Ranch to Missouri State line-Continued 

Heath ............................. 
Thom n ........................ 
Vine 8 & k  ........................ 
Iron Mound ...................... 

North Pole Mound ................ 
Iron Mound ....................... 

Latitude and 
longitude Station 

4.6029766 
4.3644044 
4.4011081 
4 . w80021 

4.0484285 
3.9691274 

Principal points-Continued 

North Pole Mound. 1890 ........................... 

Taylor ............................ 
Iron Mound ....................... 
Vine Creek ........................ 

Taylor ............................ 
Frey .............................. 
Vine Creek ........................ 

0 I .. 
38 57 09.931 
97 36 31.205 

4.3279653 
4.5785408 
4.3139415 

4.4298374 
4.1989436 
4.4822431 

salina west base. 1695 .................................. 

salina east base, 1895. ................................. 

Taylor, 1889- .......................................... 

m y ,  1880. ............................................ 

Wilmex, 1689 .......................................... 

Robbins . lW ........................................... 

Erricssen, 1889 ......................................... 

White City, 1888 ....................................... 

Reinhard, 1888 ......................................... 

Humboldt, 18%9 ........................................ 

Robbins .......................... 
Wilmer ........................... 

Taylor ............................ 
Robbins .......................... 

38 51 07.736 
97 36 10.799 

38 52 25.176 
97 31 57.715 

38 52 58.530 
97 00 26.204 

39 01 27.251 
97 io 23.328 

39 07 16.327 
97 02 21.612 

38 58 52.086 
96 47 54.567 

39 11 26.164 
86 42 43.359 

38 48 10.573 
96 43 44.981 

38 52 07.152 
96 33 52.694 

39 01 22.829 
96 38 05.635 

4.3878686 
4.4671771 

4.4103896 
4.3154786 

Zean Dale, 1888 ......................................... 

Meyer, 1888 ............................................ 

I Clark, 1888 ............................................. 
3 

.4dams, 1888 ............................................ 
T- 

Powell, 1887 ............................................ 

Elevation, 1887 ......................................... 

Mabon . 1887 ............................................ 

Eanwaka, 1887 ......................................... 

Simmons, 1887 .......................................... 

Eckman, 1ES.~- ........................................ 

Bebe Mound, 1M7 ...................................... 

Thomas, 1885 ........................................... 

Marty, 18&1 ............................................ 

Haskin, 18E5 ............................................ 

Berry (Mo.), 1xb4 ....................................... 

Azimuth 

39 05 12.413 
96 24 34.294 

38 55 39.729 
96 18 15.950 

38 51 59.044 
96 07 15.430 

39 02 41.078 
96 04 24.342 

38 55 29.725 
95 55 41.519 

38 58 59.213 
95 45 40.865 

38 47 49.589 
95 47 09.455 

38 59 34443 
95 23 45.890 

38 47 01.765 
96 26 04.122 

39 02 32.587 
95 00 06.348 

38 46 17.438 
95 03 38.892 

38 50 24.624 
94 53 39.300 

38 59 22.923 
94 40 15.04i 

38 44 23.753 
94 41 06.668 

38 49 14.136 
94 33 33.696 

.. 

0 I ,, 
72 42 16.86 

124 33 16.22 
228 51 45.23 
332 14 11.00 

177 28 51.55 
301 27 09.44 

345 46 14.89 
68 38 56.22 

143 08 21.74 

79 26 50.54 
126 23 37.78 

50 52 08.23 
114 46 02.43 

353 59 48.15 
47 07 54.38 
86 02 20.15 

59 00 30.16 

317 m n . 53 

im 47 28.08 

17 51 29.11 
74 52 09.46 

110 16 39.75 
163 06 33.41 

62 59 57.50 
121 41 44.74 
160 23 34.27 

Mabon ............................ 
Elevation. ........................ 
Kanwaks ......................... 

Simmons .......................... 
Kanwaka. ........................ 

Simmons ............... .... 
Kanwaka ......................... 
Eckmn .......................... 

Behe Mound ...................... 
Eckman .......................... 

Thomas ........................... 
Eckman .......................... 

Behe Mound.. .................... 
Thomas .......................... 
Marty ............................ 

340 24 30.48 
71 53 31.98 

160 17 37.27 

4.4852813 
4.5552829 
4.3684029 

4.6738753 
4.5389467 

4.5119443 
4.5807436 
4.4843453 

4.2135896 
4.3857201 

4.4067826 
4.4661409 

4.5163825 
4.3284181 
4.4433413 

29 04 57.22 
70 07 29.81 

113 52 35.63 

13 53 20.24 
152 45 45.91 

90 30 40.29 
113 12 20.41 
134 27 47.13 

11 46 08.81 
57 04 57.71 
99 13 13.09 

68 49 46.00 
136 38 oL03 

65 59 04.60 
67 33 01.25 

104 18 08.89 

104 55 02.25 
139 01 01.80 
185 53 44.31 

57 23 53.63 
88 08 56.03 

92 42 05.90 
127 56 27.88 
188 11 18.M 

52 49 00.97 
80 59 09.31 

92 41 24.99 
130 17 43.46 
189 38 48.63 

62 16 11.43 
157 29 00.20 

49 29 02.B 
101 38 16.88 

96 14 44.B 
121 33 28.09 
182 33 55.M 

50 43 24.78 
152 46 47.65 

Back azimuth 

0 I .. 
252 25 40.31 
304 24 57.15 
49 00 02.25 

152 17 50.51 

357 28 38.73 
121 30 35.91 

165 47 02.68 
248 36 17.42 
323 05 29.94 

259 07 51.94 
306 09 12.17 

137 32 42.93 
230 39 22.99 
294 37 51.79 

174 01 00.78 
'227 02 50.76 
265 49 05.12 

238 52 37.83 
306 38 21.83 

197 48 12.90 
254 39 45.47 

290 06 11.80 
343 03 56.71 

242 53 46.08 
301 32 55.78 
340 18 00.09 

160 27 09.48 
251 47 21.34 
340 14 42.09 

208 59 05.98 
249 58 58.61 
293 41 08.21 

253 43 32.02 
332 41 47.77 

270 13 57.97 
193 05 25.66 
314 16 53.68 

191 44 21.24 
236 56 14.52 
279 00 30.56 

248 42 30.29 
316 32 35.12 

245 52 46.97 
247 19 30.87 
284 06 21.65 

284 42 26.06 
318 55 40.51 

5 54 39.93 

237 09 12.33 
267 55 08.70 

272 28 53.19 
307 44 09.18 

8 12 45.74 

232 32 42.46 
260 44 15.62 

272 27 22.47 
310 05 05.80 

9 41 02.12 

242 09 55.68 
337 24 56.93 

229 20 37.78 
281 25 46.91 

276 00 37.79 
301 25 36.59 

2 34 28.33 

230 38 41.07 
332 42 35.59 

To station 
Logarithm 
(meters) 

Iron Mound ...................... 3.8739678 
Salina west base ................... 3.81-5 
North Pole Mound ............... 4.0405304 

Iron Mound ...................... 4.6488806 
Vine Creek ........................ 4.6134848 

Taylor ............................ 4.3249774 
Wilmer .......................... 4.4151208 

White City ....................... 4.2052130 
Robbins .......................... 4.3768675 
Erricssen .......................... 4.5792300 

Reinhard ......................... 4.2597309 
Robbins .......................... 4.1735987 
ErricSSen .......................... 4.2959160 

Reinhard ........................... 
........................ 
.......................... 

Humboldt 
Erriessen 

Reinhard ......................... 
Zean Dale ......................... 

Reinhard ......................... 
Meyer ............................ 
Zean Dale ......................... 

clsrk ............................. 
Mey er ............................ 
Zean Dale ......................... 

Clark ............................. 
Adams ............................ 

Powell ............................ 
Clark.. ........................... 
Ada ms ............................ 

4.4424075 
4. 3170919 
4.4560972 

4.3711808 
4.2981569 

4.5855521 
4.2183250 
4.5438699 

4.3058309 
4.3777209 
4.4692427 

4.2538241 
4.2627046 

4.1987632 
4.5285209 
4.4453227 

Clark ............................. 4.4784000 
Poweu ............................ 4 . 27-86 
Elevation ......................... 4.3172047 

Mabon ............................ 4.6042897 
Elevation ......................... 4.5006049 

Haskin ............................ 1 
Marty ............................ 

4.1502151 
4.3246406 

Distance 

Meters 

40,064.51 
23.142.1s 
25,183.03 
18,113.49 

11,179.66 
9,313.81 

7.481 . 14 
6. 552.44 

io . 978 . ia 

44,553.37 
41,066.23 

21,279.69 
37,891.39 
20,603.52 

m. 597.29 

30,355.90 

21,133.79 
26. rn . 83 

24,426.92 
29.320.89 

25,727.03 

15,810.43 

20. 676.58 

16,040.32 
23,815.93 
37.951 . 59 

18.185.74 
14,914.16 19,765.87 

27,695.39 
20. 753.53 
28,582.30 

23,506.11 
19,868.12 

38,508.10 

34,984.03 

23,862.77 
29,460.68 

17,940.07 
18.310 . 68 

15,840.29 
33,769.21 
27,881.92 

30,088.46 
18. m . 26 
20,758.92 

40,205.89 
31.666 . a5 
30,569.01 
35,913.93 
23,356.24 

47.192 . 75 
34.589 . a 
32,504.M 
38,084.09 
30,503.18 

16,352.71 
24,306.37 

25,514.24 
29,251.01 

32,838.44 
21,301.8s 
27 . 755.01 

14,132.3; 
21,117.41 

17,311.11 

m . m . 32 

Feet 

131.510.6 
75.925.7 
82.621.3 
59,427.3 

36,678.6 
30,557.1 

24,544.4 
21,497.48 
36.017.6 

L46.172 2 
134.731 . 5 

69.815 .1  
124.315.3 
67,596.7 

87,261.3 
51.871.4 
99.592.6 

69,336.4 
85,330.6 

Eo. 140.7 
96. IgY . 0 
84,406.1 
6 i  . K36.4 

52.6%. 6 
78,1a6.1 
24,512.8 

59.661.4 
48.930.9 
64,848.5 

90,864.0 
68,088.9 
93.773.8 

77 . 119.6 
65,184.0 

126,338.7 
56.7W.9 

114,776.8 

66,348.1 
78,289 .8 
96,655.6 

58,858.4 
60,074.3 

51,969.4 
110.791.1 
91.475.9 

98.715.2 
61,706.8 
68,106.6 

131,908.8 
103,893.7 

100.291.8 
117,827.6 
76,627.9 

154,831.5 
113.483.0 

106.642.0 
124.947.6 
100. 075.9 

. 650.5 
# 9,745.1 

83,708.0 
95.967.7 

107,737.4 
69. 8880 
91.059.6 

46,366.0 
69,282.7 



Meades Ranch to Missouri State line-Continued 

To station 

__ 

Berry ............................. 
Marty ............................ 

Station 
Logarithm 
(meters) 

4 . ~332831 
4.4233795 

Principal points-Continued 

Bowler (Mo.), 1894 .................................... 

Haskin ............................ 
Berry ............................. 
Bowler ............................ 

Fulton (Mo.). 1883 .................................... 4.5355741 
4.4646392 
4.4455186 Supplementary p i n t a  

Blue Eill (C.S. G.S.), 1891 1.- .......................... Lincoln ........................... 
Golden Belt ....................... 

Meades Ranch .................... 
Lincoln ........................... 
Qolden Belt ....................... 

Small peak. 1891 ....................................... 

4.525527 
4.605379 

3.925966 
4.552380 
4.522776 

Turkey Point. 1891 .................................... Golden Belt ....................... 
Lincoln ........................... 
Thompson ........................ 

Lincoln College. cupola. 1891 .......................... 

4.076416 
4.264582 
4.528133 

Sugar Lad Mound. rock pile. 1890 ..................... 

Golden Belt ....................... 
Meades Ranch .................... 
Heath ............................. 

Heath ............................. 
Lincoln ........................... 
Thompson ........................ 

Oolden Belt ....................... 
Lincoln ........................... 

Thompson ........................ 
h n  Mound ...................... 

Iron Mound ...................... 
North Pole Mound ............... 

Vine Creek ........................ 

Lone tree (cottonwood). 1891 1 ......................... 

Soldier Cap Mound, 1890 1 ............................. 

New Cambria church (stone), white spire, 1890 1 ...... 

Seetion 13, T . 11 S., R . 1 W., northwest mrner’, stone, 
1886.1 

4.178393 
4.603815 
4.354202 

4.023852 
4.51% 
4.458184 

4.452116 
3.978979 

4.596052 
4.429643 

3.894658 
4.080887 

2.15305 

Latitude and 
longitude 

0 . . .  
38 53 16.21. 
94 23 39 . 57. 

38 38 43.73 
94 18 34.35 

39 20 29.65 
98 18 59.84 

39 15 22.W 
98 ‘27 11.91’ 

38 56 17.3s 
98 10 45.641 

39 01 59.8Z 
98 08 50.81i 

38 49 28412 
97 55 49.99: 

39 03 36.34 
97 59 48.91 

38 42 58.51 
97 47 51.78 

38 52 44.11 
97 30 24.75 

39 06 52.16 
97 23 22.69 

Salina west base. latitude station. 1S96 1 .................. 

Salina paper &I. tall brick chimney,l895 ............... 

Salina, St  . John’s Military College, vane on tower, 1890 . 

Salina, Phillips’ house, dome, 1890 ...................... 

Abilene Catholic College, cupola, 1890 .................. 

Junction City, Grand View schoolhouse, belfry, 1889. .. 

Hollinger’s house, cupola, 1869 1 ........................ 

Fort Riley reservoir, top, 1889- ......................... 

White City Baptist Church, spire, 1889 ................. 

White City srhoolhouse . cupola, 1869 ................... 

Dwight Methodist Church, cupola, 1888 I ............... 

Dwight windmill, 1888 1 ................................ 

United Brethren Church, cupola, 1889 1 ................. 

Abernathy’s windmill, 1888. ............................ 

I Nocheck on this position . 

38 51 07.74 
97 36 10.47 

38 50 54.355 
97 35 55.762 

38 51 45.603 
97 36 30.959 

38 50 20.327 
97 34 52.795 

38 56 35.324 
97 12 54.420 

39 01 07.827 
96 48 14.018 

38 53 58.05 
96 58 22.12 

39 04 14.73% 
96 47 28.936 

38 47 37.048 
96 44 06.748 

38 47 49.446 
96 43 56.416 

38 50 42.69 
96 35 36.17 

38 50 55.82 
96 35 11.49 

38 56 33.82 
96 33 40.98 

38 51 26.434 
96 32 17.1M 

Azimuth 

0 t .. 
62 31 45.52 

115 20 17.51 

107 54 15 . i5 
131 64 10.92 
164 42 34.73 

325 49 20 
358 47 22 

64 59 41.9 
300 44 02.8 
337 36 21.2 

112 08 55.3 
2IX 14 58.1 
244 00 51.8 

66 18 a 4  
121 58 12.8 
337 54 08.8 

102 10 46.5 
153 50 13.0 
I97 50 1 2 6  

71 27 49 
111 33 48 

176 04 38 
247 34 16 

2 57 13 
132 54 25 

152 19 43 

Eeath ............................. 
Thompson ........................ 
Iron Mound ...................... 

90 

138 41 33.3 
175 47 07.8 
300 23 39.3 

87 08 04.7 
140 29 54.8 
305 33 26.1 

91 01 21.1 
140 15 06.5 
299 16 44.0 

139 27 18.8 
201 59 03.9 
290 16 55.1 

49 30 27.9 
119 13 20.4 
353 37 03.3 

58 28 14 
166 50 47 

207 14 58.1 
291 19 24.2 

3 32 53.7 

112 51 02.5 
165 14 35.4 
240 35 45.1 

111 51 04.4 
164 19 52.0 
241 19 30.9 

68 21 01 
223 45 33 

67 41 01 
2204839 

1 5 8 0 2  
144 28 01 

118 36 34.6 
203 35 18.9 
268 51 24.6 

4.583493 
4.476726 
4.015542 

Back azimuth 

Heath ............................. 
Thompson ........................ 
Iron Mound ...................... 

0 t .. 
242 25 32.80 
295 09 51.86 

2s7 40 10.36 
311 44 48.21 
344 39 23.62 

145 57 36 
178 47 44 

120 57 28.8 
157 41 54.0 

292 04 06.9 
22 18 00.5 
64 14 05.9 

246 12 03.3 
301 43 16.8 
157 57 50.4 

232 06 1 8 0  
333 43 52.1 
17 54 02.6 

251 16 06 
191 29 56 

m a 3 2 8  
67 45 01 

I82 57 02 
$12 50 35 

172 19 43 

244 56 20.4 

4.6090i9 
4.525145 
3.842065 

270 

318 41 23.8 
355 46 45.5 
120 26 56.3 

266 51 28.9 
320 21 36.1 
125 37 05.2 

270 43 44.0 
320 05 46.2 
119 19 21.5 

319 20 43.8 
22 W 39.0 

110 24 45.1 

220 22 47.6 
299 04 26.2 
173 37 15.6 

2 x 3 2 6 5 6  
346 48 16 

27 17 58.3 
111 25 19.1 
183 32 37.5 

292 40 48.2 
345 12 12.4 
60 42 10.1 

291 40 43.6 
344 17 22.5 
61 25 49.4 

248 15 55 
4 3 4 6 3 8  

247 35 40 
40 49 27 

181 57 55 
324 25 15 

298 35 34.7 
23 40 . 10.1 
69 W 12.8 

Vine Creek ........................ 
Frey .............................. 
Taylor ............................ 

4.365394 
3.987172 
4.283898 

Taylor ............................ 
Wilmer ........................... 
Erriessen .......................... 
Humboldt ........................ 
Robbins .......................... 

3.545166 
4.402809 

4.175175 
4.162756 
3 . 9’B6!27 

Robbills .......................... 
Rei ia rd  ......................... 

White City ....................... 
Reinhard ......................... 

White City ....................... 
Reinhard ......................... 

Reinhatd ......................... 
Humboldt ........................ 

4.326839 
4.219820 

4.1W71 
3.557122 

4.128900 
3.463390 

3.915288 
4.039602 

Salina west base .................... 0.69597 

I 
Salina west base .................. 1 2.739813 
North Pole Mound .............. - 1  4.064941 
tron Mound ...................... 1 3.944022 

Taylor ............................ 4.355598 
Wilmer ........................... 4.367923 
Robbim .......................... 3.624450 

Taylor ............................ 4.408553 
Robbins .......................... 4.333005 
Reinhard ......................... 4.230258 

Reinhard ......................... 3.418755 
Zean Dale ......................... 4.444068 
Meyer ............................ 4 . m  

Distance 

Meters 

16,154.11 
ZS. 508.15 

33,537.2 
40,306.9 

8,432.7 
35.676 . 3 
33,325.4 

11,923.8 
18.390.0 
33,739.1 

15,079.7 
40. 14% 5 
22.604.9 

10,564.6 
33,025.1 
28,720.0 

28,321.5 
9,483.7 

39,450.5 
ZS.893.2 

7,846.2 
12 047.2 

142.2 

7.87 

549.3 
11,612.9 
8,790.7 

38.326.0 
29.972.7 
10,364.3 

40,651.7 
33,337.7 
6,951.3 

23,195.0 
9.708.9 

19,233.4 

23,205.9 
23,330.4 
4,211.6 

3,508.9 
25.281.9 

14.968.4 
14.546.4 
9. 868 4 

25,618.5 
21,528.1 
16, 982.6 

25.703.7 
21,224.6 
16,589.0 

12,690.3 
3,606.8 

13,393.7 
2906.6 

8.227.9 
lo. 954.7 

2 022.7 
27,801.5 
21,726.2 

Feet 

52998.9 5 
112805.2 g 

3 

86.968.8 ? 

95,636.4 
91,517.2 * 

1 1 0 . 0  * 
132,240 

n. 866 
117. 0 4 8 0  
109. 335 E 
39. 1 2 0 5  
64335 

110.892 3 
U- 

49. 474 fi 
131.704 
74. 163 

9% 918 
31. 114 

129. 431 
w232 

25.742 
w.525 

467 

25.8 

1.802 
38. 100 
28. 841 

125.741 
98. 335 
34.004 

133.371 
109.933 
22806 
76.099 
31. 853 
63.078 

76. 135 
76.543 
13. 818 

11.512 
82 946 

49. 109 
47. 724 
32. 706 

84. 050 
70.630 
55. 750 

84.330 
69 . 634 
54.428 

41.635 
11.833 

43. 942 
9. 536 

35.941 

8605 
91. 212 
71.280 

26 .994 



Meades Ranch to Missouri State li/ne-Continued 

Newbury Catholic Church. spire, 1888 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
M m  Springs, Morgan’s barn, ventilator, 1888 _ _ _ _ _  ~ _ _ _ _  

St. Mary’s Catholic Church, spire, 1888 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

C’L 
00 

39 05 05.51 
96 10 27.26 

38 53 30.853 
96 31 58.474 

39 11 31 210 
96 03 56. 177 

Station 

Elevation ......................... 
.4dams... ......................... 
Zean Dale ......................... 

Latitude and 
longitude 

4.545083 
4.213837 
4. W 1  

I D  I I ,  
Supplemmtary points-Continued 

Buffalo Mound, azimuth mark, 1888 . . . . . . . . . . . . . . . . . . . .  39 03 42.996 
96 04 24.608 

Zean Dale- ........................ 
Elevation. ........................ 
hdams ............................ 

4.465521 
4.453529 
3.280900 

Stone house, center, 1888 .............................. 

Small house. 1888 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Eskridge schooliiowe. cupola, 1888 * ___________: _ _ _ _ _ _  _. 

Stenger, 1W ........................................... 

Burlingame schoolhouse, cupola, 1888 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

. 

White house on hill. center chimney, 1888 _____________. 

38 59 12.288 
95 49 21.609 

38 53 26.669 
96 06 50.253 

38 51 26.26 
96 06 1244 

38 49 53.758 
95 45 10.787 

38 45 11.970 
95 50 21.716 

38 50 57.837 
95 53 30.771 

Topeka First Presbyterian Church, spire, 1887 ._._______ 39 02 57.219 I 95 40 44.764 

Powell.. .......................... 
-4dams.. .......................... 
Elevation.. ....................... 

Elevation. ........................ 
Adams ..................... ......, 

Martins Hill. 1888 _____.______________------..------..- 

4.058275 
4.355114 
3.726586 

4.009792 
4.533277 

Knox Knob, top, 1888 ___.___.____.__.____-.-.-----.-.- 

Elevation. ........................ 
Martins HiU. ..................... 

Elevation. ........................ 
Martins Hill. ..................... 

Mabon ............................ 
Stenger-. ......................... 

Mabon ............................ 

Topeka, State House. west wing, cupola, 1887 I-. - .-.-. ~ 

Topeka, State H o w ,  west wing, flagstaff, I - .  .----- 

Topeka Methodist Church, spire, 1887 1 ............... 

Tomka Insane Asylum, cupola, 188; I -  ................ 

Scranton schoolhouse, muth end, cupola, 1888 I . .  --.-.. 

Prominent windmill, 1888 1 _ _ _  -. -. -. -. .- ..__.__.. ___. . 

Carbondale schoolhouss (stone), cupola, 1887- ......... 

Kanwaka.. ....................... 
Elevation ......................... 

Kanwaka.. ....................... 
Simmons. ....................... 

Kellam’s house, chimney. 1887 ~ 

3.873930 
4.391864 

3. 08i062 
4.381575 

Roberts’ windmill, 1887 ................................ 

Big Springs, *mill, 1687 1..  ......................... 

LeCompton (U.S.G.S.), 1889 I _ . _  ...................... 

Carson, 18&7-. ......................................... 

39 03 48.063 
95 45 40.372 

39 00 34.820 
95 44 10.827 

39 02 ,u.64 
95 40 41.19 

39 02 53.83 
95 40 42.15 

3 m 09.57 
95 40 39.31 

39 03 54.52 
95 42 38.54 

38 46 54.31 
95 43 56.23 

38 47 38.81 
95 40 48.83’ 

38 49 07.219 
95 41 13.685 

38 56 22.753 
95 31 45.380 

38 59 58.364 
95 31 0241C 

39 00 41.14 
95 28 44.73 

39 00 01.50 
95 24 2298 

38 54 22.19: 
95 17 15.24C 

Azimuth 

0 , ,I 

297 00 42 
904023 

46 51 28.2 
2oF, 15 24.6 
258 35 20.9 

311 16 52.8 
2 n 21.1 
68 39 41.1 

95 31 21. 7 
287 50 22.6 
359 48 29.1 

12 39 38.9 

256 41 23. 6 

123 39 41 
243 40 02 

36 47 51.5 
124 19 34.2 

117 15 20.5 
220 47 11.8 
223 39 42.2 

159 21 50.9 
217 17 18.7 
279 15 29.r 

53 09 12.9 
106 35 29.9 
274 19 13.8 

44 10 15.4 
89 17 19.9 

191 35 53.0 

0 04 34.4 

85 43 39. I 

282 24 49.3 

55 04 25.z 

36 19 17.3 
64 37 21.0 
97 42 12.5 

44 56 15 
103 10 17 

44 50 02 
103 09 18 

43 14 43 
9 9 2 0 2 2  

25 43 59 
87 24 27 

110 05 49 
161 52 

92 06 21 
123 23 02 

74 26 57.7 
104 06 21.2 
119 29 23.4 

54 41 38.2 
103 33 38.1 
334 24 50.1 

85 08 44.3 
273 58 429 
343 12 13.8 

285 56 01 
82 45 49 

313 03 57 
5 49 10 

238 30 13.: 
43 28 34.. 
135 42 07.4 

Rack azimuth 

0 , ,! 
117 04 30 
270 31 29 

226 50 16.5 
26 20 04.1 
18 43 57.5 

131 28 23.3 
182 22 05.3 
248 26 39.6 

275 18 39.3 1m 02 10.1 
179 48 29.2 

192 39 23.2 
11 37 21.8 
76 48 23. i 

303 39 01 
63 46 38 

216 46 37.1 
304 12 58.3 

297 04 45.2 
40 50 26.5 
43 41 42.6 

339 23 23.8 
37 22 13.8 
99 20 43.3 

233 05 1 4 1  

94 21 32. I 

224 07 09.0 
2tis 02 25.6 

286 26 01.6 

180 04 34.1 
234 50 50.8 
265 31 51.5 
102 2; 55.6 

216 18 20.6 
244 22 50.8 
277 29 28.3 

224 52 Oi 
2 8 3 0 7 0 9  

224 46 54 
283 06 10 

223 11 33 
279 17 12 

205 42 04 
267 22 32 

290 03 48 
341 59 06 

272 02 22 
3a3 20 18 

254 23 14.8 
2% 03 52.5 
299 20 18.7 

23.1 31 58.2 
283 24 52. I 

154 28 24.2 

261 59 31.5 
94 M 17.5 
163 15 21.1 

105 59 09 
262 35 10 

133 04 20 
185 48 06 

58 41 00.5 
223 21 03.. 
315 38 0l.f 

To station 
Logarit hn: 
(meters) 

Adams ............................ 3.991062 
Z e m  Dale ......................... 4.308757 

Reinhard. ........................ 3.576784 
Zean Dale ......................... 4.382576 
Meyer ............................ 4.305619 

Clark. ............................ 
Adams.. .......................... 
Powell.. .......................... 

Clark.. ........................... 
Powell. ........................... 

Mabon ............................ 
Powell ............................ 

Clark. ........................... 
Stenger ........................... 
Mabon-- .......................... 

Powell.. .......................... 
Elevation. ....................... 
Stenger ........................... 

3.442318 
4.241880 
4.218896 

3.261116 
4.229375 

3.679510 
4.264766 

4.439201 
4.059973 
3.827387 

3.952191 
4.271123 
4. 087036 

Elevation ..................... ..--, 3.949746 

Adams. .......................... 4.433048 
ropeka First Presbyterian Church, 

Clark ............................. 4.580708 

I spire. 
Eleration ......................... 3.563340 
Clark. ............................ 4.567568 
Adams ............................ 4.469067 

4.008793 
3.868051 

4.00&191 
3. 867W 

4. ow)55 
3.865419 

4.004619 
3.641097 

3.695933 
3.764820 

3.963390 
3.878933 

Mabon ............................ 3.915961 
Stenger ........................... 3.770617 
PoweH. ........................... 4.380513 

i 
Mabon ........................... I 4.436571 

....................... I 4.315680 Elevation. 
Simmons ....................... .--, 4.2tW03 

Eckman. ...................... -..I 4.462691 
Simmons ......................... 4.268661 
Kanwaka.. ..................... _ _ ’  4.12908: 

Distance 

Meters 

9,796.3 
zo, 359.0 
3, 773.8 
24, 131.0 
20, 212. 5 

35,081.9 
16, 362.0 
31,947. 1 

29,209.3 
28,413.8 
1,909.4 

2,769.4 
17.453.4 
16.553.7 

1,824.4 
16,958.0 

4.780.9 
la, 397.8 

27,491.7 
11,480.8 
6,720.3 

8,957.6 
18,669. 1 
12,219.0 

11,436.0 
22.652.4 
5,328.3 

10.228.0 
34,141.1 

8,907.3 
38.081.0 n,. 104.9 

1,278.6 

3,658.8 
36,946.1 
29,448.8 

10,204.5 
7,379.9 

10,197.4 
7,363.0 

10.59% 9 
7.335.3 

10.107.6 
4.376.2 

4,965.2 
5,818.6 

9, 191.6 
7,567.2 

8,911.7 
5,896.8 
24.016.7 

27,325.7 
24=2 
19, wz. 3 
21,219. 8 
10,530.6 
24,914.7 

i, 480.5 
24,652.7 

24,075.6 

29.019.6 
18,563.7 
13,461.2 

1,222.0 

Feet 

32140 5 
66,794 ? 

93.221 
6,284 

57,262 
54,310 2 
9.m  g 
5,988 E 

90,196 M 
37.667 4 
q@@ 
29.388 
61,250 
40, m 
37.520 
74,319 
17.481 

33.656 
112011 

29.223 
124,937 es. 927 
23,880 

13,004 
121.214 
96,617 

33.479 
24,212 

2% 
34.757 
‘24% 

33,161 
14 358 

2 

2% 
30,156 
2 4 . ~  

78,795 

89,651 
67,8BB 
62,573 

69.618 
34,519 
81,741 

24,542 so, 881 
4,008 

i8,W 

95, a8 

1 KO check on this position 



Meades Ranch io Missouri State line-Continued 

Simmons .......................... 

t3 
0 

Lawrence, K a n m  State University, north dome, ane  
mometer, 1887. 

BlueMound, 1887 ...................................... 

Edgerton Presbyterian Church. spire, 1887 I .  ........... 

Hesper schoolhouse, belfry, 1885 1 ....................... 

Gardner CathoIic Church, spire, 1887 1. ................ 

Gardner Methodist Church, spire, 1887 ................. 

Station 

38 57 25.762 
95 14 37.461 

38 54 15.956 
95 10 55.053 

38 45 54.90 
95 00 43.59 

38 53 56.58 
95 04 05.78 

38 48 33.89 
94 55 36.96 

38 48 33.741 
94 55 29.799 

Latitude and 
longitude 

. 

- 

0 , ,, 

95 14 31.641 

Supplementary points-Continued 

Lawrence water tower, pole, 1887 38 57 39.046 

38 44 36.567 
94 49 40.341 

38 44 34.459 
94 49 41.630 

Olathe Deaf and Dumb Asylum, new chimney, 1887 

Olathe high school, 1&!35--- _._._________________________ 

Gmxa Methodist Church, spire, 1885 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Section line 1, 188.5 1 ____________________------------.--. 

Section h e z ,  1885 1 ____________________---------------. 

hfarty's house, lightning rod, l & M l _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ .  

Bs.%1,1&!351________________________________________--. 

Bs.%2,188519 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ____._. 

State line 2, 1885 1 2  ..................................... 

Stateline 1, 1885 I ....................................... 

Olathe Methodist Episcopal Church, spire, 1885 * 

Belton South Methodist Church, spire (Mo.), 1885...-. 

Statelines, stake, 1885 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ----.--_ ~ 

Harrisonville, Cumberland Presbyterian Church, spire 
(Mo.), 1885. 

Westport, College of Reddemptorist Fathers (Mo.), 1W.j 

Spring Hill PresbyterIan Church. spire, 1887 ........... 

38 52 59.10 
94 48 45.i9 

38 52 42.129 
94 48 58.821 

38 Si 45.373 
94 44 21.185 

38 59 35.18 
94 40 02.82 

38 59 08.97 
94 40 02.88 

38 59 36.41 
94 40 18.44 

38 59 27.62 
94 36 56.18 

38 59 18.82 
94 37 00.00 

38 59 09.48 
94 36 28.02 

38 53 01.94 

38 52 50.69 

38 48 32.89~ 
94 31 49.8% 

38 46 20.90 
94 36 30.10 

38 39 15.08: 
94 21 00.63 

39 04 01.68 
, 94 35 19.55 

94 36 28.69 

j 94 49 08.39 

Spring Hill Methodist Church, spire, 1887 ............. 

Thom as... ........................ 
Eckm m .......................... 
Haskin ............................ 

Thomas ........................... 
Eckmm.. ........................ 
Marty ............................ 

3.902112 
4.385364 
4.281713 

4.281498 
4.387511 
3.822483 

Ochiltree church, cupola, 1887 I ......................... 38 46 06.92 I 94 49 02.54 

Marty ............................ 

&l&y ............................ 

Seetion line 1 ...................... 
M&y ............................ 

Berry. ............................ 
M&y ............................ 

Base 1 ............................. 

Base2 ............................. 
Base 1 ............................. 

Berry ............................. 
Has%in ............................ 

Thomas.. ........................ 
Marty ............................ 

Berry ............................. 
Bowler ............................ 
'Fulton ............................ 

Haskin ............................ 
Marty. ........................... 
Berry ............................. 

Berry ............................. 
Bowl m... ......................... 
Fulton ............................ 

Bowler ............................ 
Berry ............................. 
Marty. ........................... 

Dennis barn, cupola, 188.5 ............................... 38 51 58.566 1 94 49 59.626 

2.680348 

2.716289 

2.577280 
2.621201 

4.290851 
3.68016f 

2.457094 

2.91484: 
2.94394I 

3.91352 
4.238'171 

3.8994% 
4.24659 

3.44882 
4.16735 
4.42233 

3.88037 
4.39298 
3.83446 

4.41370 
4.41863 
3.56421 

4.41628 
4.43913 
4.04743 

I 

Azimuth 

0 r ,I 

40 32 26.7 
246 25 40.6 
323 07 11.0 

40 54 05.2 
245 37 52.0 
322 19 49.9 

225 30 06.1 
285 51 14.6 
324 28 35.5 

9 9 2 0 2 9  
230 52 23 

199 53 29 
293 20 47 

70 09 17 
219 43 25 

70 26 36.0 
165 34 56.6 
217 55 45.9 

98 48 23.5 
151 46 12.8 
271 46 4 i . 0  

98 59 58.3 
152 02 34.0 
271 28 33.0 

90 57 14 
2 8 5 2 6 0 3  

61 20 45.4 
143 l i  05.2 
rz5 43 48.3 

60 10 58 
37 14 37 

57 56 13.0 
138 37 25.0 
E3 24 35.0 

44 44 49.7 
111 21 35.8 
143 03 40.0 

37 55 13 

145 45 51 

275 46 38 
$48 54 34 

345 31 14 
88 17 01 

198 43 06 

110 31 45 
129 32 32 

328 50 26 
22 47 35 

5 5 2 6 0 7  
2 2 6 4 0 3 8  

116 55 47.: 
233 29 49.' 
313 19 23.' 

61 36 42.: 
167 20 53.1 
218 32 19., 

135 30 37. 
171 35 56. 
285 15 52. 

319 41 24. 
354 40 08. 
39 36 40. 

Back azimuth 

0 , ,I 

220 25 12.1 
66 34 45.2 

143 14 00. 7 

220 46 54.3 
65 47 00.2 

142 26 43.2 

45 36 54.1 
106 02 04.6 
144 33 09.0 

m 18 40 
50 56 49 

19 56 00 
113 27 20 

250 04 15 
39 44 38 

250 21 29.6 
345 32 02.8 
37 56 55.2 

278 39 38.5 
331 43 43.1 
91 52 DB.5 

278 51 14.1 
332 00 05 1 
91 33 55.3 

no 48 06 
105 31 01 

241 IS 27.6 
323 10 43.7 
45 49 55.6 

240 01 38 
317 07 29 

237 53 17.0 
318 30 25.2 
143 29 30.9 

224 38 59.2 
291 11 40.9 
63 06 14.8 

217 55 05 

325 45 43 

95 46 48 
168 54 36 

165 33 21 
268 14 56 

18 43 08 

290 31 25 
309 32 14 

149 01 16 
202 44 41 

235 23 17 
46 46 13 

2% 54 42. 
53 34 56.' 

133 27 41.1 

241 33 49. 
347 18 31. 
38 34 09. 

315 22 45.' 
351 34 16. 
105 17 23. 

139 48 45. 
174 41 15. 
219 33 34. 

To station 
Logarithm 
(meters) 

Simmons.. ........................ 
Eckman-. ....................... 
Bebe Mound.. ................... 

Eckman.. ........................ 1 
.......................... I Thomas- 

Bebe Mound ...................... 

.................... I Bebe Mound. 
i Thomas ........................... 

Eckman.. ........................ 
Thom as... ........................ 

Bebe Mound ..................... 
I Thomas.-.-.- .................... 

Bebe Mound ...................... 
Eckman.. ........................ 
Thomas. .......................... 

Bebe Mound ..................... 
Thomas.. 
Haskin 

Bebe Mound- 
tho mas^- ........................ 
Haskin.-. ......................... 

......................... 
........................... 

.................... 

Rebe Mound--.. .................. 
Baskin ........................ 

4.410171 
4.356104 
4.419242 

4.4(E3330 
4.361700 
4.415235 

4.339893 
4.414431 
1.258193 

3.632346 
4.120269 

4. 228499 
4.216338 

4.092321 
3.647425 

4.097948 
4.426693 
3.637033 

4.311430 
4.085787 
4.093837 

4.310989 
4.087306 
4.094861 

4. 325486 
4. 076385 

3. im 
4 . 3 8 7 x  
4 %*?I6 

Bebe Mound ...................... ' 4.395324 
Eckmm. ......................... 1 4.382171 

I 8ee description of Base 2, P. 49. 

Distance 

Meters 

23,714.1 
22,704.1 

23,312.2 

26,256.8 

9E:: 
21,872. 2 
25,967.6 
18. 121. 5 

4.288.9 
13,190.7 

16.923.8 
16,456.5 

15368.6 
4,440.4 

12.529.9 

4,335.4 

iQ, 484.7 
1 2  183.9 
12,411.9 

12,236.6 
12 441. 2 

21,158.6 
11,923.0 

6,037.4 
24,406.5 
1 Q  647 4 

26,711.2 

20, m. 9 

24,849.9 

7,982.0 

24.108.5 

%E.; 
19,120.4 
24.406.8 
6,644.8 

479.0 

520.3 

377.8 
423.8 

19,536.8 
4,788.2 

286.5 

821. S 
878.6 

8, 194. f 

7,934.1 
17,644. 

2,808. 
14,701.. 
26.444. I 

7,592. : 
24,716.1 
6.830.1 

25,923. ' 
26,219. I 
3,666. 

26. o78. 
27,487. 
11,154. 

17,329. 

Feet 

M.364 5 
74.483 m 
w 1 4 4  a 
83.045 g 
85353 s 75.454 

71,759 * 
85,195 1: 
59,454 tj 

14,071 0 
43,276 M 

0 
55.524 

e 
40,579 
14,568 3 
53.981 M 

14,224 < 
67,207 
39.973 
40.721 

67.139 
40,113 
40,815 

69,418 
39, 117 

19. @I? so. 074 
fiS &A1 

81.528 
79,096 

'2% 188 
79.880 
62,762 

62,731 
80.075 
21,800 

1.572 

1,707 

1.239 
1,390 

w 097 
15.709 

940 

2,697 
2834 

26,885 
56,854 

26.030 
57,887 

9,215 

ss, 760 

24.909 
81,091 
22.410 

85,052 
ss,m 
12 030 

4a  233 

2% 
3s. 595 



Meades Ranch to Missouri State line-Continued 

Independence courthouse, high cupola or tower (Mo.), 

Kansas City Catholic Cathedral, Eleventh Street he- 

1881. 

tween Broadway and Washington (Mo.), 1884. 

Latitude and 
longitude Station 

39 05 32.874 
94 24 57.620 

39 06 03.2% 
94 35 20.444 

I D  # , I  

Supplerneniorp points-Continued 

Independence courthouse, high 4.170736 

Marty ............................ 4.149965 
Eckman .......................... I 4.561487 

cupola or tower (Mo.). 
14,816.2 

14,124.2 
36,432.3 

Kansas City Second Presbyterian Church, spire (Mo.), 39 05 55.948 
1886. 94 35 13.450 

I 
Kansas City, astronomical station, 1882 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Missouri-Kansas State line 1, stone (Mo.), 1885 1 2 _ _ _ _ _ _  
Missouri-Kansss State line 2, stone 188.1 1 2 _ _ _ _ _ _ _ _ _ _ _ _ _  
M M - K a n s s s  State line 3, stone, 1885 1 1- __________. . 

39 05 50.54 
94 35 22.16 

38 53 01.70 
94 36 28.11 

38 59 09.57 
94 36 27.99 

38 46 03.00 
94 36 30.10 

Azimuth 

State line 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

State line 2 . . . . . . . . . . . . . . . . . . . . . . . .  

State line 3 ____________________---. 

0 I ,, 
355 15 59.1 
62 44 19.2 

273 31 38.3 

324 28 48.4 
29 52 35.5 

272 41 55.2 

30 55 27.5 
80 13 08.5 

117 32 54 

11 08 31 

179 59 23 

1.19931 

0.4617 

2.74207 

Back azimuth 

0 , ,I 

175 16 48.2 
242 34 41.4 

93 38 11.1 

144 34 09.4 
209 49 29.9 

92 48 23.5 

210 52 17.5 
259 57 21.5 

297 32 54 

191 08 31 

3 5 9 5 9 2 3  

Principal poinb 

Abn.1892 ________________________________________---.. 

Blm Hill, 1882 ......................................... 

Distance I 

38 49 35.667 185 24 53.65 
98 52 18.661 250 59 01.19 

38 58 57.273 228 48 17.89 
99 05 57.6% 240 45 26.98 

289 46 38.28 
311 11 18.94 

To station 

Waldo.. .......................... 
Meades Ranch .................... 
Bunker Hill ....................... 
Allen .............................. 

Bowler ............................ 4.357819 
Marty ............................ 1 4.395127 

4.4896332 
4.7418210 
4.5600604 
4.4192965 

Independence courthouse, high 

............................ 
cupola or tower (Mo.). 

Bowler 
M s t y  ............................ 

Fairmount, 1892 ___.____________________________________ 

Hays, 1892 .............................................. 

La Crcsse, 1892 ________________________________________- 

Smoky Hill, 1893 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

mego, 1893 ............................................. 

Skaggs, 1893 ............................................ 

Big Creek, 1893 _________.______________________________- 

Schmidt. 1893 ........................................... 

Inlian Creek, 1891 ._____________________________________ 

Canyon, 1891 ________________________________________--- 

Beaver, 1891 _.____.__.______________________________---- 

Monument, 1891 ________________________________________  

Sheridan, 1E9l. _ _ _ _ _  ~ ____.______________________________ 

Gopher, 1891 ............................................ 

1 No check on 

38 40 30.133 
99 00 16.597 

38 54 51.792 
99 16 16.739 

38 35 37.890 
99 16 09.983 

38 ib3 35.m 
99 32 53.625 

38 53 55.478 
99 38 15.877 

38 39 28.054 
99 45 14.875 

38 55 39.318 
99 54 22.440 

38 41 46.395 
100 03 17.122 

38 52 01.954 

38 39 25.230 
100 26 14665 

38 43 24.503 
100 51 47.365 

38 53 56.307 
100 53 05.589 

38 51 33.383 
101 21 16.857 

38 59 27.283 
101 09 29.915 

io0 28 32.606 

this position. 

Blue Hill---. ..................... 
Allen .............................. 
Bunker Hill ....................... 

Blue Hill .......................... 
Allen .............................. 
Fairmount ........................ 

Hays .............................. 
BlueHill .......................... 
Fairmount.. ...................... 

Hays .............................. 
Fairmount ........................ 
La Crosse ......................... 

Hays .............................. 
Smoky Hill. ...................... 

Trego ............................. 
Smoky Hill. ...................... 
La Crosse ......................... 

‘Rego ............................. 
Skaggs ............................ 

Big Creek ......................... 
Trego ............................. 
Sksggs ............................ 

Big Creek ......................... 
Schmidt- ......................... 

Indian Creek ...................... 
Big Creek ......................... 
Schmidt. ......................... 

Indian Creek ...................... 
Canyon ........................... 

Indian Creek ...................... 
Canyon. .......................... 
Beaver ............................ 

Monument ........................ 
Beaver ............................ 

Monument ........................ 
Beaver ............................ 
Sheridan .......................... 

4.5155363 
4.3096364 
4 5302012 

4.2230931 
4.5564544 
4.5472110 

4.5512274 
4.6590580 
4.3937082 

4.5029916 
4.6779081 
4.4529802 

4.502%62 
4 3149594 

4.4563058 
4.289%66 
4.6314530 

4.3711862 
4.51YTXB 

4.4585129 
4.6297846 
4.4233464 

4.6977337 
4.6150141 

4.3723711 
4.7408597 
4.5261083 

4.5711225 
4,5771469 

4 5524009 
4.6744966 
4 2916689 

4.612MlE 
4.65597% 

4.411762 
4.5934484 
4.3510231 

22,793.9 
24,838.6 

Meades Ranch to Colorado State line 

15.8: 

29( 

552. le 

5 26 27.12 
71 05 16.44 

48 58 27.91 
61 06 33.10 

131 19 53.45 
110 01 28.92 

146 w 44.w 
34 29 40.31 
50 07 08.74 

63 07 29.15 
05 49 49.56 
.38 59 33.82 

159 44 12.20 
18 57 05.67 
68 44 15.85 

49 08 11.58 
97 02 38.21 
121 18 54.19 

86 59 16.38 
157 54 45.08 

67 02 02.50 
99 41 45.24 

97 54 48.95 
156 14 21.18 

26 42 56.11 
58 18 29.99 
99 21 18.58 

82 27 10.14 
117 33 24.02 

351 51 54.54 
57 oc, 28.20 
82 40 19.43 

64 45 29.88 
101 23 51.80 

95 48 01.73 
124 46 30.38 
174 28 24.W 

83 58 38.19 
109 35 49.65 

113 22 49. Et 
139 17 58.69 
229 18 16.04 

m 44 57.31 

I I 
Waldo ............................ 
Bunker Hill ........................ 

166 lam 
214 24 41.15 
229 55 54.80 

243 01 00.14 
285 34 47.07 
318 49 3226 

179 44 16.43 
198 50 42.24 

228 57 46.65 
276 42 14.57 
301 08 21.21 

266 45 27.89 
337 51 23.1C 

200 40 34.88 
246 54 19.11 
279 23 36.m 

277 44 41.81 
336 08 38.1: 

238 02 49,s 
279 10 02.2 

262 05 4271 
297 17 34.71 

171 53 a91 
236 46 30.1s 
262 25 58.5; 

244 30 58.0 
281 07 53.a 

275 32 37.a 
304 29 41.4 
354 27 35.81 

283 40 56.6 
289 17 21.01 

293 12 31.1 
319 06 52.0 
49 25 40.2 

w 34 20.61 

206 37 2o.N 

I See description of Ba8c I, P. 49. 

30,876.87 
55,195.00 
36,312.86 
28,260.11 

35.118.53 
m.40.29 
33, wx). 12 

16,714.49 
36,012.60 
35,254.21 

35,581.76 
45,609.78 
24,757.58 

47.633.01 
28.377.90 

31,832. 17 
20, 651.87 

28,596.03 
19,465.55 
42,800.91 

23,506.41 
32,735.M 

28,741.72 
42,636.N 
26,506. li 

49,857.81 

31, 841. 36 

41,211. OI 

23,570. K 
55,062. g: 
33,582 1: 

37,249. ti 
37,769.M 

35,678.0: 
47,280.5 
19,573.6‘ 

45,287.5 

25,808.4, 
39,214.6 
22440.0 

41.004.5 

~ 

Feet 

74,783 
81,491 

49.200 

95.312 
46,698 

48.609 

467339 
119,528 

51.9 

9.6 

1811.5 

123, WO. 6 
54095.5 

181,052.8 101.301.9 

119.136.4 es, 155.0 

115,218.0 
66.930.0 
111.210.6 

54,837.5 
11% 151.3 
115,663.2 

116,737.8 
149,638.1 
81.225.5 

104.466.2 
156,276.0 
R103.2 

104,436.0 

93.818.8 5 
63,863.2 
140.4221 

77,12€k 6 

67.755.3 3 

103,mo $ 
W296.8 8 
139,8542 2 
86,862 2 

163,5753 2 
135,206.7 

77,331.3 
180,6524 2 
110,177.4 @ 

123,917.0 

r 
122.210.0 z 
117,053.7 
155,053.3 
64.2l7.5 

148,581.0 
134.629.0 

W673.4 

73,622 0 
128,656. 8 

M 



Meades Ranch to Colorado State line-Continued 

Gopher _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sheridan _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Teeters Hill _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Gopher- -. . . - -. _ _  -. . . _ _  - ~ -. - _ _ _  
Sheridan.--- ~ _ _ _ _  ~ .____________ _ _ _  

N 

4.4628551 
4.4146132 

4.4235998 
4.6023989 
4.2970821 

To station 
Logarithm 
(meters) 

Teeters Hill ___.__ ~ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  
Sheridan.-. _.____ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Wallace Bluffs. _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _. 

Station 

4.3970760 
4.5940895 
4.3877609 

Latitude and 
longitude 

Bunker Eill, schoolhouse. cupola, 1892 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Bunker Hill, Methodist Church, spire, 1892 _ _ _ _ _ _ _ _ _ _ _ _  
Bunker Hill, water tawer, 1892 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

German Lutheran Church, spire, 1892'_________________ 

Russell southeast base, astronomical station, 1892 1 .___.. 

0 , ,I 

39 04 22986 
101 28 35.787 

38 50 56.185 
101 34 57.m 

38 52 34.800 
98 42 01.298 

38 52 34. mi 
98 42 08.429 

38 52 15.470 
93 42 18.128 

38 42 5.3.92 
98 54 44.26 

38 $1 ZL 28 
98 47 07.78 

39 01 17.715 
101 45 25.765 

Walker, schoolhouse, cupola, 1892 _ _ _ _ _ _ _ _ _ _ _ _  ~ ______..__ 

Gorham, elevator, 1892 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

38 50 25.881 
101 46 56.672 

38 52 09.680 
99 04 28.241 

38 52 52668 
9Q 01 21.629 

39 01 51.168 
101 57 49.351 

38 46 01.280 
102 05 43.856) 

39 01 44.503 
102 14 58.628 

38 53 36.915 
98 49 28.977 

38 51 Mi'84 
98 47 08.039 

38 53 53.977 
98 $1 32092 

Bunker Hill, flouring mill, iron c h i e y ,  1892 _ _ _ _ _ _ _ _ _ _  38 52 30.181 
19842um 

W i o n  31, T. 13 S., R. 12 W., southwest m e r ,  stone, 
im.1 

Section 22, T. 14 S., R. 14 W., nortbwest oorner,stone, 38 49 38.04 
1892.' I 98 52 23.42 

Katberinestadt, Catholic Church, spire, 1892 _ _ _ _ _ _ _ _ _ _ _  38 55 38 168 
99 12 59.044 

Azimuth 

0 t I ,  

m 12 23.50 
335 57 34.71 

200 14 11.25 
246 40 53.67 
286 36 38.16 

256 40 27.59 
297 11 0270 
321 38 56.40 

186 12 33.05 
225 39 48.54 
286 51 13.33 

273 31 51. 75 
301 25 59.82 
323 25 03.28 

201 13 18.64 
225 58 59.78 
2% 12 12.61 

269 13 13.12 

335 15 59.01 
ai 10 20.23 

179 02 11.0 m 28 27.3 

140 43 01.0 
173 32 02.0 
256 26 15.1 

184 43 09.0 
280 02 41.1 
282 41 59.7 

184 55 38.2 
216 30 08.0 
218 @a 57.5 
177 18 55.0 
214 09 48.1 
294 51 30.1 

49 27 19.5 
69 25 00.5 
161 37 00.0 

69 41 46.7 
160 40 48.3 
274 07 31.8 

69 31 56.8 
160 57 40.7 
274 02 13.9 

161 38 30.6 
199 46 17.0 
27'2 13 47.1 

61 07 39 
195 49 40 

80 

232 53 32 

302022708 

LOB 22 47.9 
170 15 25.0 
285 02 33.6 

33 59 423 
269 50 35.8 

73 18 128 
238 46 10.3 
326 37 3L4 

_ _ _ _ _ - _ _ _ _ - _ _ _  
____- -___- -___ 
-___--___..__. 

xie 04 20.5 

Back azimuth 

0 I I ,  

108 24 25.12 
156 02 10.73 

20 18 11.21 
66 56 53.30 
86 45 1292 

76 51 03.84 
117 26 13.36 
141 45 31.29 

6 13 30.17 
45 51 20.70 
86 58 44.46 

93 39 39.97 
121 40 22 10 
143 31 53.46 

21 18 16.61 
46 11 44.60 
73 23 573.97 

89 24 01.29 
117 27 57.24 
155 21 47.37 

359 01 57.7 
la3 32 56.3 

320 41 32.6 
353 30 20.0 
76 29 15.6 

4 44 13.2 
100 a3 58.4 
102 47 46.0 

4 56 47.7 
36 42 10.6 
98 14 49.6 

357 18 20.3 
34 20 08.6 
114 55 37.8 

229 16 07.8 
249 18 47.6 
341 32 19.2 

249 35 19.5 
340 35 53.1 
94 15 323 

249 25 34.0 
340 52 50.0 
94 10 18.9 

341 33 46.0 
19 52 27.2 
92 21 58.2 

241 04 12 
15 51 11 

253 16 08.6 
58 50 35.1 

146 45 29.2 

McLane. .-- _ _  _ _  .____ _ _  
Turtle ._________ .______._______ .___ 
Curlew _ _ _ _ _ _ _ _ _ _ _  ~ _______._______. 

McLane. - - _ _ _ _ _ _  ~ ._._____________ 
Curlew ... _ _ _ _ _  _._ - _ _ _ _  _ _  -. . . _ _ _  
Arapahoe-. - _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _  - - 

Waldo. - - .. ___.. _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bunker Hill _.___._________________ 
Ruse11 northwest base _._.___ .__.. 

Bunker Hill .___ _ _ _  _.__ _.__ ~ ______. 
Waldo- - _. ___...__ _._____ ~ _ _ _ _ _ _  
Waldo.. - .- .-. . ___.._____. ~ _ _ _ _ _ _ _  
Russell northwest base. _ _ _ _ _ _  ~ _ _ _ _  
Bunker Hill--- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  

4.4987257 
4.6100968 
4.4532615 

4.3937367 
4.6589314 
4.5052986 

4,479791 
4.026257 

3.729528 
4. 538486 
3.853219 

4.473572 
3.479030 
4.134569 

Waldo- .-- ._._______________._____ 4 489008 
Meades Ranch ..___. ._.._______.__ 4.666250 
Bunker Hill .._._._..__._____.__... 4.134735 I 

4.451510 
4.623781 
4.020422 

4.533013 
4.185332 
4.530972 

4.200815 
4.531734 
4. 287446 

4.196230 
4.531205 
4.271423 

4.537228 
4.619823 
4 . 2 7 m  

Hays.. . . _._...__ ~ .. ._._. _ _ _  .. . -. . 4.250214 
Blue Hill .....- .. .- _..____._ _ _  .. . . 4.105612 
Allen ..__...___..._..__...--..---.. 4.260631 

La Crosse .___..__..____..__.....- 4.584904 
Allen ___..._......_......___.._--.. 4.159362 
Fainoount ..-... .~ ..__..._ ~ _..__._ 4 380790 

Distsnm 

Meters 

29,030.5E 
25,978.4: 

40,031.23 
19,819.02 

24,950.31 
39.272.50 

26.521.W 

24,420.83 

m, 219.28 
36.999.65 17,370.92 

17,921.86 
38,773.95 
26,411.95 

31,530.12 
40.747.11 
28.396.28 

24,759.21 
45.596.49 
32,010.96 

30,185. 0 
10,623.2 

5,364.5 
34,553.0 
7,132 1 

29,755.8 
3.013.2 
13,632 3 

30.832. 4 
46,371.4 
13,637.5 

i3'2820 

lo, 481.5 

34.120.3 

33,960.3 

15,878.7 
34,020.0 
18,511.7 

15.711.9 
33.978.6 
18,682 0 

34,453.1 
41.670.0 
18,883.8 

9,174.0 
12877.1 

42,051.5 

15,322.6 

6.16 
. - _ _  - - - - - 

72 6 

136.2 

17,791.6 
12 753.0 
18,223.5 

38,450.7 
14,433.2 
22950.4 

4,972 6 
11.854.4 

. . - - - - - - - - 

. - - - - - - 

33,503.8 

Feet 

95,244.4 P 
85,231.0 

87.0129 . 8 
131,335.8 

81.857.8 
128.848.8 
80,120.7 & - 
66,336.1 

56,Bgl.l M 
121.389.7 0 

_. 

58.798.6 
127,210.9 

103,445.1 c: 
133,684.5 
93.183.5 2 

88,653.2 3 
U 

81,230.8 5 
149,594.5 
105,0226 

99. a32 
34,853 

17,600 
113,363 
23.339 

97,624 
98.859 
44,725 

101,156 
152 137 
44,742 

92,789 
137,964 
3% 388 
111.943 
50,271 
111.418 

52,095 
111.614 
60.734 

51,548 
111,478 
61.293 

113,035 
136.712 
61,955 

30, c@? 
42248 

m. 2 
- - - -. - -. . 

238 

447 

58,371 
41.890 
59,788 

126.150 
47.353 
75,296 

16,314 
38, 
109,920 

- - - - - - - -. 

- - - - - - -. - 

1 No check on this position. 



Meades Ranch to Colorado State line-Continued 

Hays .............................. 
Blue Hill .......................... 
Fairmount ........................ 

La Crosse ......................... 
Hays.. ............................ 
Fairmount ........................ 

Big Creek ......................... 
Hays ............................. 

Station 

4 . &%A41 
4.213505 
4 . W 1  

4.49e-353 
4.090333 
4.376320 

4.350379 
4.51&65 

Supplementary points-Continued 

Victoria. stable cupola west of. 1892 .................... 

Eertzog . Catholic Church, tower. 1892 ................ 

Round Top Mound, 1893 ............................. 

Ell is. schoolhouse, tower, 1893 1 ....................... 

State Forestry station, large windmill, 1893 1 ........... 

Wakeeney courthouse, cupola . 1893 1.- ................. 

RPnsom schoolhouse, cupola, 1893 1 .................... 

Ransom gristmill, SmokeStaek, 1893 1 ................... 

castle Rock, law ...................................... 

Bluff, 1890 ............................................. 

Hill, 1&30 .............................................. 

Canyon ........................... 

Big Creek ......................... 
Schmidt .......................... 
Canyon ........................... 

Latitude and 
longitude 

4.507813 

4.425968 
4.3.14(384 
4.483268 

c . . .  
38 50 48.950 
99 10 22.244 

Sheridan Butte, 1891 .................................... 

McAl lWr schoolhouse . spire, 1891 ................... . 

Pond, 1891 .............................................. 

38 51 22995 
99 09 01.318 

101 14 43.612 

39 00 35.964 
101 22 24.479 

38 59 54.291 
101 23 21.669 

38 58 51.883 
101 4.3 37.018 

38 54 59.005 
99 38 53.741 

38 55 58.53 
99 33 35.94 

38 59 37.23 
99 45 11.53 

39 01 34.28 
99 52 58.65 

38 38 03.88 
99 56 a3.56 

38 37 59.40 
99 58 02.81 

38 51 1.196 
100 10 a485 

38 51 32.489 
100 12 02.928 

38 40 10.977 
100 29 30.036 

-4zimuth 

0 I . .  
131 15 40.9 
202 54 06.5 
322 28 59.9 

19 35 53.3 
la1 33 58.3 
3'27 46 25.6 

93 15 41.3 
270 16 17.0 
335 01 28.6 

274 36 31 
60 39 41 

316 26 17 
61 06 03 

3033425 
10 26 53 

123 14 45 
260 32 56 

123 43 29 
260 02 52 

250 46 26.6 
330 54 31.1 
46 38 33.5 

253 19 29.4 
324 52 27.7 
42 35 47.3 

100 34 40.3 
126 48 16.9 
183 36 49.2 

66 18 52 
192 55 08 

684846 
192 09 22 

6 8 2 3 4 4  
187 51 21 

317 41 23 
93 30 49 

93 25 01.0 
316 27 55.8 
22 47 54.7 

128 07 41.0 
276 24 54.6 
354 26 02.9 

45 20 48.3 
137 40 07.8 
348 58 30.1 

17 09 05.6 
244 42 Q5.0 
319 28 36.5 

174 13 10.5 
216 44 26.1 

353 19 47.8 
61 11 37.6 
in 12 12.7 

285 47 23.8 
352 55 50.9 
64 17 38.0 

286 48 15.9 
353 09 56.7 
63 a3 27.2 

287 23 16 . i  
353 40 35.6 
62 36 16.0 

24 00 26.6 
192 11 16.8 
290 CB m.7 

Back azimuth 

0 . .. 
311 11 58.3 
22 56 52.6 

142 35 19.0 

199 31 25.1 
301 29 25.0 
147 51 54.1 

273 05 57.8 
90 30 29.5 

155 01 52.4 

94 47 24 
2403645 

136 30 39 
241 00 16 

123 4?. 40 

303 10 14 
80 39 41 

303 38 57 
8 0 0 9 3 6  

io 58 19.3 
150 58 47.5 
226 28 '27.4 

73 30 30.2 
144 57 57.0 
za 26 54.0 

306 33 30.2 
3 37 25.1 

190 m 00 

280 m 44.2 

248 12 20 
12 55 59 

248 42 11 
12 10 11 

248 16 50 
7 51 51 

13i 44 31 
273 21 55 

213 16 16.5 
136 31 13.3 
202 43 47.4 

24x3 a7 47.1 
96 33 02.0 

174 26 45.3 

225 13 31.2 
317 36 50.0 
168 59 48.5 

197 oi 00.2 
64 51 32.5 

139 34 03.0 

354 12 35.2 
96 49 16.9 

173 20 09.2 
241 Oi 08.0 
303 07 07.4 

105 56 21.6 
172 56 13.6 
244 10 29.2 

106 57 14.2 
173 10 19.9 
243 01 18.9 

107 32 13.8 
173 40 57.6 
242 29 06.5 

203 59 13.8 
12 12 09.3 

110 14 39.3 

To station 

Distance 

I Loaarithn 1 (meters) 

Trego ............................. 4.40708; 
Big Creek ........................ ~1 4.Ons506 

Schmidt .......................... ~ 4.097879 
Sksggs ........................ ---.I 4.201409 

Schmidt ........................ 1 4.101W 
Skaggs ............................ I 4.201550 

Beaver ............................ 4.516722 
Monument.- ...................... 4.629441 
Indian Creek ...................... 4, 341777 

Sheridan ........................... 
Gopher ........................... i 

Sherid an .......................... ' 
Gopher ............................ 

Gopher .......................... - 1  
.......................... Sheridan I 

Gopher ........................... i 
Teeters Hill. .................... -.! 

Teeters Hill ...................... - 1  
Gopher ........................... ! 
Sherid ar... ...................... I 
Teeters E i U L  .................... - 1  
Gopher ......................... - 1  
Sheridan .......................... ' 

I 

Wallace Bluffs i .................... 
Teeters Hill ...................... ! 

I 
\ T a b  BIUBS .................... ~ 

Sheridan .......................... 1 

Curlew .......................... ..I 
Teeters Hiu ....................... ' 

Pond ............................ -.I 

I Wallace Bluffs .................... I 

Gilbert ............................ 8 

Pond ............................ ~~1 
I 

Sheridan ...................... ---. ' 
Wallace Bluffs .................... 1 
Curlew ............................ 1 

Wallace Bluffs .................... ! 

I 
Sheridax ......................... I 
Wallace Bluffs ................... j 
Curlew. ........................... i 
Sheridm ......................... - 1  
Wallace Bluffs .................... 
Curlew ............................ 1 

Pond.- ............................ 1 
Wallace BluB .................... ~ 

Curlew 1 ....................... ...., 

4.209908 
3.946030 

4.211180 
3.950450 

4.232965 
3.923273 

4.028182 
4.309827 

4.301899 
4.039837 
4.388619 

4.054874 
4.273199 
4.22.5.331 

4.372629 
4.049722 
4 . 196900 

4.212934 
4.379535 
4.285208 

4.lZi372 
4.051348 

3.849845 
4.072459 
4.145099 

4.331i12 
3.849314 
4.262133 

4.334361 
3.873344 
4.265947 

4.334818 
3.885416 
4.269163 

3 . mi397 
3.979365 
4.190177 

Meters 

11,361.7 
16,349.5 
24 . o(0 . 4 

30,928.1 
12.312 . 1 
23,785.9 

22,406.8 
32.693.8 
2 161.0 

25. 118.2 
7,738.3 

14,534.6 
15. 157 . 9 

25.532 . 1 
11,130.3 

12 521.9 
15,900.4 

12,619.3 
15.905.6 

24,083.4 
20,346.8 
32 196.8 

25.666.6 
22. w . 3 
3.427.6 

32,884.1 
42  603.1 
21.967.3 

16,214.7 
8.831.4 

16,262.2 
8,921.7 

li. 098.8 
8,380.6 

10,670.4 
70. 409.2 

20,040.1 
10,960.7 
24,469.2 

11,3445.8 
IS. 758.5 
16.810 . 5 

23,584.6 
11.213.0 
15,736.2 

16.328.2 
23.962.. 
19,284.5 

11,255.1 

i. 076.9 
11. 815.7 
13,966.9 

21,464.1 
7,068.3 

18,286.6 

21.595 . 4 
7,470.4 

Is, 447.9 

7.681 . 0 
18,585.0 

6.677 . 0 
9. 536 . 0 

15,494.5 

13,408.2 

21.618. 1 

Feet 

I- 

37.276 
53.640 
7% 873 

101. 470 
40. 394 
7% a38 
73.513 

107. 263 
7. 090 

82. 409 
25.388 

47. BSB 
49. 731 

83. 767 
36.517 

41. 102 
5 2  167 

41. 402 
5 2  184 

79. 014 
66. 754 

105. 632 

87. 489 
72 455 
99. 828 

139. 774 
7% 071 

107. 822 

53. 198 
28.974 

53. 354 
29. 271 

%098 
27. 495 

35. 008 
66. 959 

65. 148 
35. 
w279 

37. m 
61. 544 
55. 152 

77. 377 

$E 
53. 569 

w 2 6 9  

43. 
3% 

23. 218 
38 765 
45, 823 

70.420 
23. 190 
59. 995 

70. 851 
24. 
69 524 

io. 925 

78, 618 

3% 
22. 562 
31. 296 
3. 835 



Meades Ranch to Colorado State l i n e c o n t i n u e d  

Kansas-Colorado boundarymark, 63, 1891 _____________. 

Weskan schoolhouse, cupola, 1891 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

38 47 09.054 64 35 10.9 
102 02 41.772 179 51 14.9 

2.55 00 45.4 

38 51 56.434 46 05 39.2 
101 57 52917 126 22 27.2 

279 57 00.3 

Lawrenee 2. 1887 ____________________- - - - - - - - - - - - - - - - - - - - '  

Brown, 161% ________________________________________---- 
Lebanon, 1897. ________________________________________- 

Lipps. 18% ________________________________________----- 

Cooper, 1898. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ____. 

Herrick (Nebr.), 18641 ____________________--------------. 

Blue Hill (Xebr.), 1898-.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Supplcmcntaru points 

Medicine Peak, 1897 1 ______.____.________----------..--. 

Lawrence (c.S.G.S.). 1697 1- ~ - . . . . . . . . . . . . . . . . . . . .  __.. 

Old Well (U.S.G.S.), 1897 1 _.________________._ ___. . .- -. 

Section 16, T. 5 S., R. 11 W., southeast corner, 1897 * .___ 

Smith Center courthouse, cupola, 1898 1 _____.____..___.. 

Tipton (C.S.G.S.), 1897 .._.______. ~ _______________._.__ 

Covert, 1897 ._.___._______.__._______________________--. 

Hardilee (U.S.G.S.), 1897 _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _  

1 No cheek on this position. 

39 31 13.073 
98 51 27.598 

39 46 37.140 
98 42 16.701 

39 49 41.511 
98 31 37.225 

39 59 40.648 
98 51 29.634 

39 58 41.957 
98 35 23.954 

40 14 55.761 
98 45 05.260 

40 17 33.215 
98 30 35.611 

39 21 37.39 
98 36 48.46 

39 31 13.07 
1 98 51 27.46 

39 36 42 81 
98 33 59.52 

39 36 39.56 
98 33 39.14 

39 46 33.55 
98 46 53.51 

39 21 33.7% 
98 31 56.321 

39 21 40.57: 
98 42 27.m 

39 50 52.7% 
88 57 01.w 

Distance -_ 
Meters 

Station Latitude and 
longitude To station Back azimuth 

0 I I ,  

201 48 19.3 
358 01 30.1 
111 16 25.5 

278 05 58.9 
68 20 m.2 
128 55 19.3 

193 54 05.8 
3a3 00 23.3 
112 28 33.2 

244 33 16.9 
359 51 138 

75 10 37.7 

226 00 44.0 
306 11 424 
100 a3 51.9 

2 0 3 2 0 2 8  
359 49 36 

Logarithm 
(meters) 

3.854148 
4.129458 
4.197298 

4.251110 
3.884013 
4.467330 

4.25i504 
4.324673 
4. 392353 

3.687257 
4.189540 

4.372839 

4.198122 
4. 488323 
4.205979 

4.04m 
3.870863 

Feet 

Supplementary points-Continued 

Sharon Springs schoolhouse, cupola, 1891. - - - ____.___._ Curlew __.__ - _ _  _ _ _ _ _ _  _ _  _ _  _ _  _ _  ~ 

Turtle .-....-. _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Wallace Bluffs-. _._.____________. 

7. 147. 4 
13.472. 8 
15.750.6 

17,828.3 
7,656.2 
29,331.2 

18,092. 7 
21,119.0 
24,680.4 

4.867. 0 
15,471.8 

23,596.0 

15.780.5 
346424 
16,068.6 

11, w. 3 
7,427.8 

23,449 
44,202 
51,675 

33,492 
25,119 
96,231 

59.359 
69,288 
Bo, 972 

15.968 
50.760 

ii, 415 

51,773 
loo, 533 
52,718 

36,215 
24.369 

38 54 01.068 21 49 a 5  
101 45 qi.496 178 01 42.2 

291 10 a3.2 

Kansas-Colorado boundary mark 68, 1891 ___________.___ .I 102 39 a, 02 45.067 ""1: 246 E 17 40.; 00.0 Monotony. - - _.____________ _ _ _  --. 
McLane-. . - ._____________.___ - -. 
Curlew .___._ __._..._._________. _ _  
.4rapahoe.. . . ___..__.__ _ _ _ _  .-. -. 
Monotony.. . . . _ _ _ _  - .____ _ _ _  __.__ 
Curlew .... .. - .. .. .. . . .___ _ _  .. . 

Kansas-Colorado boundary mark 73% 1891 _____. - .-. .-. 38 55 30.792 13 55 59.0 
102 02 43.407 123 08 05.8 l m  18 39.0 

Arapahoe.. . -. . -. .. . . . . . . . ... . . . . 
Kansas-Colorado boundary mark 

Curlew ____. . ...--. . .______. _ _ _  -.. 733%. 

Arapahoe. - -. . . . .. . - - .__. -. -. . - _ _  
Monotony- -. _ _  _.__ ._._.___ ~ __.. . 
Curlew-. . . . . . . . . . - - - - - -. . . - - - - - - - - 
Arapahoe. . . . . . . . . . . . . . . . . - -. . -. 
Kansas-Colorado boundary mark 

73% 

Kansss-Colorado boundary mark 78, 18911 .-... _ _ _ _ _ _ _ _ _  

Meades Ranch to Nebraska State line 
I I 

Principal points 1 Dial, 1897 ...___.........._ ~- ...________.________.-.---- 39 15 03.820 278 37 19.63 I 98 46 07.311 1 29 22 34.73 
98 45 56.29 

209 20 13.88 

106 35 58.91 
155 38 07.88 

177 13 02.18 
203 27 31.83 

19,816.99 
lo, sop. 43 

11,631.49 
14,074. 76 

43,105.11 
43,689. 12 

65.016.2 
35,775.6 

38.161.0 
46, 176.9 

111,420.7 
143.336.7 

Eill Creek, 1897.. ....._._._._____._ ~ __________.________ 

Old Wel: 2, 189; ..-.-- ~ .._........__._____.._..-----.-.- 

4.4319091 
4.4893690 
4,4281451 

4.3392980 
4.4966505 

4.3847294 
4.2106041 

4.4394172 
4.7215098 

4.2434574 
4.3875981 
4.3614053 

4.5190351 
4.4721137 

4.5508768 
4.6478427 
4.324m 

4.257015 
4.416077 

0.528531 

1.489607 

2. m386 

4. -76 
3.818781 

4.177333 
4.374225 
4.521431 

4.124440 
4.271106 
4.339880 

4.257423 
4.351765 
4.571060 

_-___--  --- 

_-__------ 

- -___-- -  _. 

n, w. 93 
Kl.858.09 
B, 800.76 

21,842 28 
$1,379.83 

24,250. 98 
16,240.68 

52,663.51 

17 516.91 
74:411.70 

27,505.35 

22,982.93 

33. m. 63 
29.656. cQ3 

35,553.04 
44,447.02 
21,113.50 

18,072.4 
26.086.2 

3.37 

30.87 

466.0 

25,146.4 
6,588.4 

15.042.9 
23,671.5 

13,318.0 
18,868.4 
21,871.6 

18,089.4 
22.418.4 
37.244.3 

______--- 
_____---- 

_ _ _ _ _ _ _  -_ 

33,222.4 

88,693.8 
101, uo. 2 
87,928.8 

71,660.9 
102,952.0 

79,563.4 
53,283.0 

90,240.5 

57,4m. 1 
m,090.7 
75.403.2 

108.397.5 
%7,296.7 

116 643.6 
145: 823.3 
69,269.9 

59,293 
85,519 

172.780.2 

11.08 

101.30 

____------- 

__-__------ 
1,529 

82 501 
21,615 

49,353 
77.862 
108.991 

43,604 

______----- 

61.248 
71,757 

247 48 52.09 
345 35 19.56 
7 26 21.70 

327 00 58.65 
24 47 35.33 

7 58 2225 
69 33 42.92 

331 25 06.54 
359 56 49.52 

342 04 23.36 
23 43 35.79 
94 36 12.76 

335 19 26.m 
17 54 25.77 

11 05 43.86 
42 00 52.23 
76 46 47.69 

47 51 33 
70 18 28 

93 27 10 

272 52 30 

___----.--_--- 

___-------__- - 
102 14 42 

164 54 01 
2690048 

______- - - -____  

3 07 29.3 
59 32 38.5 
122 38 04.7 

23 16 56.9 
61 30 59.3 
143 52 29.1 

205 48 53.7 

347 37 39.2 
290 27 20.3 

68 00 00.51 
165 38 42.m 
187 24 49.81 

147 06 17.02 
&M 41 43.81 

187 56 52.14 
249 26 53.56 

I51 31 01.12 
179 56 50.82 

162 06 48.82 
203 39 11.17 
274 25 52.21 

155 25 40.60 
197 50 18.08 

191 02 38.00 
221 47 23.76 
256 37 25.55 

227 45 39 
2500738 

Dial _.__ .. . -. . -. . . -. . -. . - _._ . .--- 
Hill Creek.. -. .-- .___. -. .~ ..__..- 

273 n lo 

92 52 30 

___________-- -  

___________- - -  
282 14 30 __._______---. 
344 51 04 
89 03 45 

183 07 07.7 
239 23 39.4 
302 25 40.6 

203 14 37.8 
241 23 45.5 
323 46 46.1 

Lawrence 2 _........_.._.._..._..- 

Old Well 2 _._.........._.....-... 

Old Well 2 ._...._..._.._.____. . 

Lipps ._.__._ -. . . .... ~ .. .. . . . ~. .. . 
Brown. -. -. . -. . . -. . -. . . . . . -. . - -. 
Meades Ranch .._......._.._...__ 
Pial ..._._._. . --. . . -.. . ..~. . ~ . .  . . 
Lamence 2 ___..._..... . .......... 

Dial..-. . . -. . -. . . .. . - ..-. . - . . .-. . 
Kill Creek .___..._.._..._._...... 
Lawrence 2-.. _._.._..__.__..._... 

Lipps-. -. . -. . - .__ - - - - - .___. 
Brown .....-...---..-..--.------. 
Lawrence 2.-.. . .-- -. - - -. .__ _ _  . 

_-__--------- 

__._________________.-----.------- 

25 52 26.7 
110 36 46.9 
167 41 12.5 



Meades Ranch to h'ebraska State line-Continued 

Logarithn 
(meters) I I 

Station 

0 ,  t, 

13 46 27.1 
163 46 42.4 
Z i O  46 04.5 

-- -- - -  
Su~plemmiarg points-Continued 

Smith Center, standpipe, 18 M... ....................... I 0 ,  I , ,  

193 43 19.9 1 Lawrence 2 ........................ ' 4 468737 
343 43 33.0 Lipps ............................ 4.390361 
90 48 49.3 1 Brown ............................ 1 3.787492 

Lebanon Methodist Church. spire, 1898 ................. 

1 20 06.1 1 181 20 05.6 
198 19 13.9 18 23 21.2 
276 33 07.9 96 43 28.1 

Kansas-Xebraska State line -4. 1898.. .................. Lipps ............................. i 2.931510 
Eerrick ........................... 4.459967 
cooper .......................... 4.3625'13 

Kansas-Sebraska State line B, 18%. .................. 

73 41 17 253 35 35 

273 03 28 97 13 05 
90 33 18 270 23 15 

231 48 58 1 51 50 05 
Lebanon scboolhmse. cupola. 1897 - - _ _ _ _  ~ _________.  

Kansas-Sebraska State line 1. 1898 1 .................... 

Kansss-Kebraska State line 2, 1898 1 ................... 

Kansas-Sebraska State line C, 1898 I-.. .............. 

Red Cloud, standpipe (h'ebr.), 1898 1 . ................_. 

I 
I ' .  

Brown..- .................... ~..-., 4.123005 
Lebanon .......................... 3 4W36 

Cooper- ........................... ' 4.331326 
K ~ a s - ~ e h r a s f i a R t a t e l i n e H  ..... ; 2.o80607 

Latitude and 
longitude 

I Principal panti 
Bossing, 1699.. ....................................... 38 36 46.018 152 26 45.31 I gS 19 11.314/222 19 39.43 

0 I ,I 

39 46 39.884 
98 46 34.279 

39 48 36.342 
98 33 16.691 

40 00 08.333 
98 51 28.794 

40 00 08.369 
98 50 25.915 

39 48 38.3i 
98 33 21.3i 

40 00 08.36 
98 50 20.K 

40 00 08.35 
98 50 29.90 

40 00 08.63 
98 34 30.30 

40 05 46. i 2  
98 31 20.97 

! 
332 20 27.25 I\ ikon .......................... 
42 29 48.?4lHeath.::...~ ..................... 

I 

Distance 
~ 

4- 
To starion I 

Bossing. .......................... 
Sherman .......................... 

Bossing. .......................... 
Sherman-. ........................ 
Little River ....................... 

Bossing ........................... 
Central. .......................... 
Little River ....................... 

chase ............................. 
Little River ....................... 

Savage ............................ 
Cbssa ............................. 
Little River ....................... 

4.5283666 
4 3071825 

4.3474332 
4 2992522 
40814889 

44919747 
4. 4025370 
4 51928m 

4.4020964 
4.5009562 

4.4348323 
4.6600448 
4.4251563 

Savage ............................ 
Oilmore ........................... 

Partridge ......................... 
O m o r e  ........................... 

Savage ............................ 
Partridge ......................... 
Sunflower ......................... 

2 34 41.5 182 34 14.9 OldWell2 ....................... - 1  4.%4u3007 
i 4  04 48.4 253 59 02.8 Brown ....................... ..---I 4.125930 

38 21.4 49 39 25.1 Lebanon .......................... 3.491949 

43896408 23.42290 
4.3787714 23,920.56 

4.4114448 25.789.61 
45435640 34,959.40 

4.49wM7 31,584.01 
4.1776744 15.05178 
44881958s 30.336.03 

60 28 53.4 240 28 12.5 Lipps ...............I 3.239623 
........................ - 1  4.453361 

277 01 13.6 97 10 53.4 cooper ............................ I 4.333i4? 
195 28 36.6 15 32 03.4 Herrick.. ............. 

....~i 1.972964 
......................... ! 4.335611 

25 27 52 205 21 18 Cooper ......................... -..i 3.471416 1 Rerrick ........................... ' 4.494434 151 16 11 1 331 09 22 
i 

23 45 31 203 43 54 Cooper ........................... - I  4. 1556iS 
68 36 03 248 23 06 Lipps ............................. , 4.4R8497 

Meters 

'29,426.4 
25,081.9 
6,130.4 

22.029.6 
13,363.8 
3,104.2 

8%. I 
28,838.1 
23.044. n 
1. i36.3 

28,403.0 
21,564.6 

13,274. 1 
3,150.9 

21,445.0 
120.4 

94.0 
21,657.6 

5960.8 
31,220.1 

14,311.3 
30,7962 
~- 

Feet 

-__ 

96.543 
82,290 
20,113 

72,275 
43,844 
10,184 

2. 
94,613 
i 5 , W  

5.697 
93,1m 
io, 750 

43,550 
10,338 

io, 357 
395 

308.4 
71,055 

9,714 
102,m 

46, 953 
101, a37 

~ 

Thirty-ninth parallel arc lo Oklahoma State line 

38 38 23.631 
97 52 13.99: 

38 34 20. 174 
97 59 57.55: 

-38 23 38.m 
98 03 03.271 

38 27 05.361 
Qg 10 05.55: 

38 OD 23.371 
98 15 49.226 

38 10 00.882 
97 57 12283 

37 59 14406 
98 06 14702 

37 51 40.332 
97 51 27.894 

37 52 33.817 
98 12 07.205 

37 46 16.154 
98 00 19.012 

37 35 10.456 
98 09 12442 

37 40 37.504 
97 49 56.348 

37 31 13.5% 
97 58 18.03; 

37 22 27.665 
93 07 49.188 

145 39 17.42 
238 58 19.31 

99 14 57.51 
127 29 35.H 
171 47 56.19 
236 09 57.61 

136 04 05.w 
192 48 19.m 

143 38 28.62 rn 38 26.19 
301 50 .was 
197 00 51.28 
242 OB 27.14 
260 28 37.98 

146 14 22.13 
215 09 17.60 

87 39 13.87 
115 49 30.22 

143 19 5431 
213 30 15.88 

122 57 10.68 
166 07 '29.30 

170 08 55.29 
214 50 47.87 m 00 37.10 

123 58 21.94 
232 22 58.51 

172 26 12.39 
212 28 47.39 

70 31 06.04 
124 27 01.83 
173 45 02.7: 

114 30 29.4 
215 14 56.2: 

175 02 08. 13 
220 50 38.34 

161 m 10.30 

325 32 34.27 
59 11 47.86 

279 02 57.82 
307 11 15.53 
351 46 03.22 
56 14 46.86 

315 51 03.24 
12 50 14.62 

323 30 48.64 
47 44 44.78 

121 55 21.69 

17 04 44.88 
62 17 59.33 
80 42 31.91 

326 08 24.57 
35 17 12.06 

267 27 43.73 
295 32 01.03 
341 16 3285 

323 14 00.03 
33 35 50.40 

302 48 05.63 
346 03 57.20 

350 06 38.55 
34 54 24.56 
93 13 17.85 

303 51 07.67 
52 28 24.17 

352 24 E44 
32 32 13.42 

250 19 20.15 
304 20 40.93 
353 44 06.68 

294 23 50.62 
35 20 02.34 

355 01 17.47 
40 56 25.62 

Heath ............................. 4.4399200 
Iron Mound .............. 
Bossing ........................... 4.4515084 
W h n  ............................ 4.7276785 
Heath ............................. 4.4848910 
M e r  ............................. 4.1302297 

Heath ............................. 4.4399200 
Iron Mound. ............ ..... I 4.5610156 

Bossing ........................... 4.4515084 

Heath ............................. 4.4848910 
W h n  ............................ 4.7276785 

M e r  ............................. 4 1302297 I '  

27,537.22 
36.392. 81 

28.281.89 
53,416.88 
30,541.54 
13,496.71 

33,757.22 
20,235.38 

22,255. a 
19,918.30 
12, w. 88 
31,043.79 
25,288.03 
33,058.31 

25,236.92 
32,281.91 

27,216.50 
45,713. 54 
26,616.83 

Arlington ......................... 
Sunflower ......................... 

Arlington ......................... 
Pretty Prairie ..................... 

Kingman. ........................ 4 4783818 ] 30,087.20 
Pretty Prauie ..................... 4.2667310 18,481.23 
Sunflower ......................... 4 3129762 1 20.557.7E 

Kingman ......................... 
Cheney ........................... 

Kingman ......................... I 43729993 I 23.604.74 
Belmont .......................... 4.3313382 21.445.6C 

90,3450 
119,388 7 

9 2 7 8 8 2  
1752.51.9 
100. 201.7 
44,m'I 

66.6529 

73.015.9 
65,348.6 
39,579.6 

101,849.5 
82,1393.6 

1C6.458.8 

82,798.1 
105.911.8 

89,2828 
14Q.m.s 
87.326.4 

76,848.6 
78.47p. 4 

84,511.4 
114.gDtLo 

103.654.7 
49,3822 
99,527.5 

68.469.4 
53,776.9 

108.4817 
79,829. 9 

5% 711.1 
So. 633.8 
67.446.6 

57.892.3 
69. 887.8 

70,359.4 

114751.8 

n.443.2 



Thirty-ninth parallel arc to  Oklahoma Stale l i n e c o n t i n u e d  

Latitude and 
longitude Station -9zimuth 

Principal points-Continued 

Sumner. 1901 .......................................... 

Back azimuth 

Quarry. 1901 ........................................... 

Fowler, 1902 ........................................... 

Rutherford, 1901 ....................................... 

To station 

Anthony northwest base. ls00 ......................... 

Anthony southeast base, 1900... ....................... 

37 14 28.375 
97 58 19.634 

37 07 35.913 
97 48 50 . 157 

37 08 57.971 
98 06 31.404 

37 12 35.588 
98 04 03.245 

Miller. 19OL ........................................... 

136 32 21.16 
218 55 34.99 

132 11 55.50 
181 35 21.78 

175 36 56.51 
229 56 06.W 
275 25 38.43 

247 39 19.47 
23 35 36.65 

Sand Hill (Okla.), 1902 ................................ 

Renfrow (Okla.), 1902- ................................ 

316 26 35.95 
39 01 41.56 

312 06 11.32 
1 35 43.03 

Suppkmentarg poi@ 

Ellsworth water tower. pole. 1891 ...................... 

Prairie ............................. 4.3090466 
Sumner ........................... 4.3740940 

Quarry ........................... .I 4.2775412 
Sumner ........................... I 4.4930907 

37 10 00.333 
98 01 34.221 

37 02 21.011 
97 55 43.686 

. . . . . . . .  1 

75 20 05.01 
142 29 19.08 
210 07 41.01 
283 13 14.35 

I 2 7  28 13.98 
146 58 51.28 
148 35 30.21 
170 16 22.62 
226 25 19.82 

37 24 25 . 121 82 57 11.94 
97 48 1 5 . M  130 24 16.56 

175 16 00.17 

255 17 05.51 
322 27 49.00 
30 09 38.67 

103 20 55.74 

307 21 43.32 
326 53 49.76 
328 31 58.74 
350 14 48.46 
46 29 29.16 

1 44 42.32 
42 48 39.46 

Rutherford ....................... 3.8797115 
Anthony northwest base .......... 3.7806560 
Quarry ............................ 3.9802433 
Fowler ............................ 4.2872279 

Rutherford ........................ 4.3040507 
hnthony northa-est base .......... 4.3542126 
hnthony southeast base ........... 4.2199860 
Quarry .......................... -.I 4.3569865 
Fowler ............................ 4.1489380 

Rutherford ........................ 4.4855885 
Miller ............................. 4.3975296 

264 23 Zi. 19 
3 0 6 3 8 2 9 . 0 3  
338 32 29.50 

36 52 26.080 181 44 19.68 
98 07 09.017 I 222 41 47.43 

Sand Hill ......................... 4.5683511 
Miller ............................. 4.3937966 
Fowler ............................ 4.4204256 

36 54 20.851 
97 42 21.102 

38 44 10.421 
98 13 55.24% 

84 38 20.36 
126 46 31.73 
158 36 23.73 

232 45 48.6 
311 52 02.5 
29 10 05.5 

12 17 17.3 
103 49 08.5 
261 51 05.2 

44 21 55.2 
129 59 31.4 
303 58 49.5 

324 49 24.9 
351 04 46 . I  
42 09 54.5 

5 55 23.2 
12i 03 32.1 
246 33 37.9 

86 50 58.0 
191 28 42.9 m 59 25.2 

79 16 13.5 
122 33 23.9 
224 51 10.3 

34 23 34.0 
215 29 01.7 
285 04 04.3 

65 53 47.0 
180 25 53.4 
336 47 25.6 

86 22 20.7 
265 17 29.5 
284 16 07.7 

101 05 43 
161 27 58 

134 25 37 
217 57 18 

288 03 05 
341 37 38 

Ellsworth astronomical station. 1885 .................... 

Ellsworth schoolhous. cupola. 1891 ..................... 

German church. spire. 1899 ............................. 

Oxide, 1899 ............................................. 

Heath's barn, cupola, 1899 .............................. 

Qeneseo schoolhouse, tower, 1899 ....................... 

Lyons salt works, tower, 1899 ........................... 

Butte, hiphest point, 1891 ............................... 

I I Distance 

38 43 48 . i 8  
98 13 44.92 

38 43 50.08 
98 13 44.07 

38 49 15.499 
98 15 43.263 

38 41 % . 523 
98 13 21.828 

38 50 37.426 
98 03 12.931 

38 31 04.350 
98 09 34.024 

38 21 20.347 
98 11 34.644 

38 39 59.688 
97 41 30.976 

Table Mountain, cairn, 1899 ............................ 

I o r  .. 1 

97 57 16.629 

38 37 03.142 

262 45 18.95 ' Prairie ............................ I 1.4640198 
310 18 09.79 I Belmont .......................... 4 2888085 
355 14 58.44 Cheney .......................... ~1 4:4782891 

355 36 09.41 Prairie ............................ 4.3985404 

95 36 19.14 Fowler ............................ 4.4202002 
50 01 03.29 Quarry ............................ 4.1996991 

67 42 47.34 Quamy ........................... 3.9617433 
208 34 07.12 Rutherford ....................... 3.8830637 

52 52 40.2 Heath .......... ...........-.... 4.298920 
132 00 45.8 Sherman .......................... 4.435073 
209 08 48.0 Bossing ........................... 4.1955% 

192 15 07.2 
283 40 39.1 
81 59 05.1 

224 IS 16.9 
309 49 34.1 
124 07 11.6 

144 56 17.4 
171 06 48.3 
221 59 54.9 

185 55 03.6 
306 57 32.1 
66 39 37.1 

266 42 21.6 
11 29 38.2 
71 04 42.6 

259 09 31.9 
302 19 58.2 
44 57 56.8 

214 21 29 . 1 
35 34 51.4 

105 13 30.1 

245 48 15.6 
0 25 56.0 

156 51 00.0 

266 18 47.6 
85 30 46.0 

104 24 34.4 

280 59 24 
341 26 28 

314 24 19 
38 00 49 

Bossing- ......................... 
Wilson .......................... 
Heath ............................ 

Bossing- ......................... 
Wilson .......................... 
Sherman ........................ 

Loder~ .......................... 
Sherman- ....................... 
Bossing .......................... 

Centra. ......................... 
Bossing ......................... 
Sherman ........................ 

Chase ............................ 
Central ......................... 
Little River ..................... 

M e r  ............................ 
Heath ........................... 
Iron Mound .................... 

Savage ........................... 
Little River ...................... 
oilmore .......................... 

Partridge- ....................... 
oilmore .......................... 
Sunflower ........................ 

Bossing .......................... 
M e r  ............................ 
Sherman ......................... 

Sherman ......................... 
Loder ............................ 

Sherman ......................... 
Loder- ........................... 

1(w 09 42 
161 39 25 Sherman ......................... 

Loder ........................... 

4.3i3848 
4 . 304609 
4 . nom3 
4.082519 
4.477268 
4.370684 

4.441896 
4.484322 
4.538351 

3.869723 
4.243091 
4.182135 

4.306157 
4.035657 
4.118109 

4.199430 
4.566207 
4.346720 

3.939866 
4.372472 
4.362959 

4.157899 
4.147696 
4.335oi5 

3.91i910 
4.49(1819 
4.307284 

4 . 175633 
4.039235 

3.628380 
4.123792 

4.208556 
4.120657 

Meters 

... 

29,108.50 
19,445.04 
30,080.78 

20,372.61 
23,664.32 

31,123.66 

25. 034.59 
15,837.96 
26,314.81 

9.156.79 
7.639 . 48 

7,580.74 
6.034 . 70 
9,555.28 

19.374. 38 

18. 947 . 03 

m. 139 . 59 
22,605.42 
16.595.33 
22,750 . 27 
14,090.88 

30,590.63 
24,976.39 

37.012 . 73 

26,328.47 

19 . rn . 1 
27,231.6 
15,689.1 

24,762.62 

23,650.9 
zo. 165.5 
18,638.4 

12,092.6 
30,010.1 
23,479.2 

27,662.8 
30,501.6 
34. 542 . 3 

7 . 408.4 
li. 502.1 
15,210.2 

10.855 . 1 

13. 125.3 

15,828.1 
36. 830.4 
22,218.8 

8.706.9 
23.576.1 
23,065.3 

14,384.6 
14,050.6 
21,630.9 

20,237.5 

Feet 

_- 

95,500.1 
63. 195.9 
98,690.0 

66,839.1 
77,638.7 

62,162.0 
10% 111.5 

82.134.3 
51.961.7 
86,334.5 

30. 041 . 9  
25.063.9 

24,871.1 
19,798.8 
31,348.3 
63,564.1 

3 074.6 
14.164.6 
54.446.5 
74,839.8 
46,229.8 

loo. 362.8 
81,943.4 

121.432 6 
81. 2420 
86.379.3 

65. 299 . 34.2 
51. 413 

77. 596 
66.160 
61. 149 

39. 674 
9% 458 
77. 031 

100, 071 
113.328 

24. 306 
57. 421 
49. 902 

6396 
35. 616 
43. 062 

51. 929 
120. 834 
72. 896 

28. 566 
77. 349 
75. 673 

46. 0% 

90. 757' 

47. 193 

70. 967 

E. 277 . 7 2i . 158 
30,961.3 101.579 
20,290.1 66.m 

1 4 . W  . 2 
10,945.5 

4,249.9 
13,298.2 

16,164.3 
13.202 . 5 

49. 161 
35. 910 

13 . 943 
43. 629 

53. 032 
13. 315 



Thirty-ninth parallel arc to Oklahoma State line-Continued 

- 

M e r  ............................. 
Sherman .......................... 

Station 

4.120613 
3.599140 

Latitude and 
longitude 

Kanopolis salt works, center hoist, 1899 I ................ 

Bushton, elerator, 1899 I .__.___________________________ 

Frederic, elevator, 1899 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Windom, water tower, 1900 1 __._._____________._________ 

M e r ' s  house, chimney, 1899 I .......................... 

% 00 58.85 

38 42 59.78 
98 08 53.97 

38 30 53.47 
98 23 42.49 

38 30 54.11 
98 16 01.93 

38 23 14.51 
97 54 32.61 

38 38 1% 19 
97 55 03.69 

Earper standpipe 1901 ................................. 

Anthony Baptist Church, spire, 1902 _____._____________ 

Anthony schoolhouse, tower. 1902 ....................... 

B l d  City schoolhouse, belfry, 1Wn. _ _ _  __.__.___________ 

Section 13, 
1902. 

97 55 51.93 

37 17 09.690 
98 01 49.175 

37 09 18.730 
88 01 46.532 

37 09 02.223 
98 01 35.162 

37 04 14.338 
97 52 34.680 

T. 29 N., R. 7 W., northwest corner 

Anthony southest base ........... 
Fowler.. .......................... 
Miller ............................. 

(Okla.), ' 36 59 54.953 1 97 54 45.313 

3.119909 
4 288285 
4.195555 

stone 160, 

-4nthony southeast base .......... 
Fowler .......................... 
Miller ............................ 

3.253220 
4.280299 
4.179257 

1 No check on this position. 

%port gothic church, spire, 19oL ____________________. 

hPI%, eSst SPh,  1- _ _ _ _ -  - - -______________________ 

Bluff City elevator (red), north gable, 19021 _.___.______ 

Bluff City mill, iron stack, 1902 ....................... 

Hinton elerator, north gable, 1902 1 ________._.______.__. 

Geetion 35, T. 18 S., R. 8 W., northwest corner, 1900 I . . .  

Section 24, T. 19 S., R. 7 W., northwest corner, 1900 I . _ _  

W o n  3, T. 20 S., R. 10 W., northwest mrner, 1900 I _ . .  

Section 36, T. 34 S., R. 6 W., southwest corner, 1902 I _ . .  

W o n  36, T. 33 S., R. 5 W., southwest corner. 1902 I ._._, 

Szimuth 

-- 
0 r ,I 

253 13 27 
338 49 20 

320 57 28 
52 22 44 

211 06 24 
2 8 9 2 9 0 6  

157 06 34 
309 12 11 

93 29 14 
107 32 23 

267 38 17 
44 07 13 

342 48 Pi 
e5 43 12 

313 54 26.s 
341 44 56.: 
358 24 11.< 

193 19 32.1 
279 19 38.1 
325 08 14.1 

180 44 37.1 
277 57 25.: 
324 54 33.! 

53 13 06.' 
128 43 52. I 
221 43 19.1 

37 12 01.31~ 
97 51 20.477 

37 12 01.16 
97 51 14.55 

37 M 47.59 
97 52 34.62 

37 04 46.60 
97 52 25.40 

37 10 01.14 
97 55 24.53 

38 26 58.21 
88 10 59.11 

38 23 27.77 
s8 a3 11.29 

38 20 51.58 
98 25 28.07 

37 02 14.24 
97 55 44.60 

37 07 29.21 

86 36 35.3 
156 10 47.3 
209 51 55.8 

156 19 35.7 
205 59 54.8 
322 40 26.1 

19 59 06.6 
76 12 45.0 
335 36 05.1 

3 3 6 2 6 4 3  
76 21 25 

125 56 27 
226 52 04 

125 34 04 
2 2 5 3 0 0 6  

294 40 06 
89 52 33 

26020 

209 59 45 

352 46 02 

186 08 34 

248 27 32 

42 50 54.4 m 06 08.1 
306 31 33.3 

53 07 29.5 
161 49 10.1 
299 09 28.1 

89 52 39.0 

150 18 17.0 

- 
Miller ..__________________-------.- 

Fowler ............................ 

Sack azimuth 

2 322674 

2.750493 

0 , ! I  

73 18 53 
158 49 57 

141 03 03 
232 16 18 

31 09 14 
109 37 34 

337 04 36 
129 15 53 

2 7 3 2 3 5 6  
287 22 43 

87 40 03 
224 04 10 

162 51 29 
2453648 

133 56 33.8 
161 48 37.7 
178 24 20.9 

13 19 40.1 
99 27 27.6 
145 11 53.4 

0 44 37.5 
98 05 m.2 
144 58 05.5 

233 11 125 
308 38 27.0 
41 45 35.2 

1902..------.---------------------- 

266 33 57.4 
336 09 38.8 
29 52 1i.4 

336 18 26.0 
26 00 15.2 
142 44 17.9 

36 59 55.030 
97 54 01.749 

199 56 27.8 
256 06 34.1 
155 37 35.9 

156 28 10 
256 15 11 

305 51 01 
46 54 19 

305 28 32 
45 32 16 

114 44 04 
269 48 50 

80 21 

29 59 50 

172 46 03 

6 0 8 3 5  

68 2; 45 

m 44 02.9 
24 06 08.5 
126 39 36.5 

z33 00 02.6 
341 48 345 
119 16 55.5 

269 52 12.8 

330 17 15.2 

I 

To saation 
Logarithm 
(meters) 

Sherman ........................ 4.314191 
Bossing.. ..................... ....I 4.275476 

Bossing.. ......................... i 4.103784 
Centra.. ......................... 4.53487 

Bossing. ......................... .I 4.071141 

Little River.. .................... 

Centra.. ......................... 1 4.047337 

Centra.. ....................... 1 4.375210 

Sherman .......................... i 4.0093&1 

S d o w e r . .  ....................... 1 4.339297 
Partridge.. ...................... .' 4 221990 

Quarry ............................ ' 3.855435 
Miller ............................. 4.460016 

M e r - . .  ......................... .! 3.613588 
I 

-4nthony southeast base ........ -..I 4 121926 

JIiller..~ .......................... 3.765817 
Anthony southeast ba% ........... 4.232lXU 
Fowler ............................ 3.920534 

Rutherford ........................ 3.81W 
Anthony northwest base _ _ _ _ _ _ _ _ _ _  I 3.8396% 

3.248~ Anthony southeast base ........... i 
Anthony northwest base .......... ' 3.850350 
Anthony southeast base ........... 3.277392 
Miller ............................ 1 4.194751 

Miller ............................. 4.279491 

Fowler.. ........................ .-I 3.953415 
Anthony southeast base ........... ' 4.192888 

Fowler ............................ 1 3.950325 
4.198795 Anthony southeast base ........... j 

dnthony southeast base __._.___ -.I 4.215997 
Fowler ............................ I 3.880377 

I 
-4nthony southeast base .......... .I 4.221311 
Fowler ............................ I 3. 872117 

Fowler ............................ j 4.029902 
Anthony southeast base ......... -.I 3.960043 

Central ____.._____._______.-.---.- 3.119751 

Sand Hill ......................... ! 4.396688 
Miller .............................. 1.708013 
Renfrow .......................... 1 4.393603 

Sand Hill.. ..................... 1 4.362210 
Miller, eccentric ............... ..-I 3.671203 
Renfrow.. ........................ 1 4.324231 

Section 13, T. 29 N., R. i W., I 3.032294 

AMjfler, ecoentric-. ._____._._._.___I 3.709900 
northwest corner. I 

Distance 

Meters 

13,207.3 
3,973.2 

20, 615.4 
18.857. 1 

12,699.4 
21,0128 

11, 779. 9 
11, 151.6 

12.415.6 
23,725.2 

4.107.6 
14 218.4 
21,842.2 
16,672. 1 

7.168.6 
28,841.4 
13,241. 2 

1,318.0 
19,421.6 
15,687.5 

1,791. 5 
19,067. 7 
15,109.7 

5,832.0 

8,327.9 
17,064.1 

6,461.8 
6,913.3 
1,773.4 

7,085.2 
1,894.1 
15,658.5 

19.032. 3 
15, 591. 5 
8,982.9 

8.919. 2 
15.732. 4 

16.443.6 
7.592.4 

16.646.0 
7,449.3 

10,712 8 
9, 121.0 

1.317.5 

3887 

252.6 

210.22 

562. 98 

24,928.0 
51.05 

24, i51.6 

23,025.6 
4,690.3 
21.097.5 

1,017.2 

5,l.D. 4 

Feet 

43,331 
13, 035 

67.636 
61,867 

41,665 
ss, 639 
38.648 
36,586 

40.733 
77.838 

13.476 
33,525 

71,681 
54.6% 

23,511) 
94,624 
43,442 

4.324 
63,719 
51,468 

5.878 
62.558 
49,572 

19,134 
55.984 
27,322 

21,200 
n, 681 
5,818 

23.245 
6.214 
51.373 

62.442 
51,153 
29,471 

29,262 
51,615 

53,949 
24,909 

54,613 
24,440 

35,147 
29, gap 

4322 

1,275 

829 

689.7 

1,847.0 

81.785 

81.206 

i s ,  543 
15,388 
69,217 

167.49 

3, 

16,822 



Station To station 

- 

Boundary stone IM) _...__..... -.- 
Section 13. T. 29 N., R. 7 W., 

Miller, eccentric ..__. . - ... . .- .. . - .~ 

Miller, eccentric .... - .-. . . . . . . . . . . - 
Section 13, T. 29 N.. R. 7 W., 

northwest corner. 

northwest corner. 

Thirty-ninth paraUel arc to Oklahoma State line-Continued 

-- 

Logarithm 
(meters) 

3.307456 
3.366699 

3.550620 

3.672086 
3.470045 

~ ~~~- 

Supplementary poinb-Continued 

Fled barn near section 13, south gable, 1902 _ _ _ _ _ _ _ _ _ - _ _ _  

Livingood’s house, chimney ...____ 
First auxiliary.- ~ ...........-...- 

Second auxiliary. -. . ....__..._._._ 
Livingood’s house, chimney .._.___ 
First auxiliary. _._.___.___..__._._ 

Livineood’s house, chimney, 1902. ____________________. 

2,919550 
2.906606 

2.367620 
2.970946 
2.892209 

Second auxiliary, 1902 

Boundary stone 163,1902 

Camchester schoolhouse, belfry. 1902 1 ________________. 

1 No check on this position. 

Latitude and 
longitude 

0 I 0 

37 01 00.85(1 
97 53 59.4% 

36 59 54.875 
97 56 44.6%. 

37 00 10.594 
97 56 43.955 

37 00 02.335 
97 57 15.943 

36 59 54.775 
97 57 16.233 

37 00 04.05 
98 02 06.15 

4zimuth 

0 , ,, 
1 36 28.0 

29 10 33.4 

133 02 21.6 

198 26 19.5 
269 56 35.8 

2 07 09.6 
200 16 54.6 
279 19 26.2 

252 09 13.4 
286 33 51.5 

181 45 39.5 
238 34 21.8 
269 46 19.2 

245 54 09 
27 59 20 

Back azimuth 

0 , I ,  

181 36 26.6 
209 10 05.8 

313 01 18.4 

18 26 55.i 
89 57 47.6 

182 07 09.2 
20 17 30.4 
99 20 37.6 

72 09 32.6 
106 34 10.3 

1 45 39.7 
58 34 41.2 
89 46 38.2 

6 5 5 8 0 0  
207 56 18 

First auxiliary .___._____._..._..._ 2.685652 
Miller, eccentric ..-.. ....- .~..- ~- .. 3.627028 
Section 13, T. 29 N.. R .  7 W.. 3.473175 

northwest corner. 1 

Miller..-. . . -. . ..._._...__ _._~_ ...- 
Sand Hill.. .-.... ~ --...... .. ...- .~ 

4.015121 
4.203674 I 

Distance 

Meters 

2,029.8 
2,326.5 

3,553.2 

4,699.9 
2,951.5 

484.9 
4,236. 7 
2.972.9 

830.9 
806.5 

233.1 
935.3 
780.2 

10,354.3 
15,983.6 

Feet 

6.659 
7,633 

11,657 

15.420 
9. 683 

1,591 
13,900 
9,754 

2,726 
2,646 

765 
3,069 
2,660 

33,971 
52,440 



TRIANGULATION IN KANSAS 37 
ELEVATIONS 

The datum for all elevations is mean sea level. 
The elevations given in class 1 are fixed directly by first-order level- 

ing, as determined by the 1929 adjustment of the first-order levelnet, 
and are subject to a probable error of f 0.06 meter. For more exact 
elevations of the stn tions fixed by first-order leveling and for an exact 
description of the point on each station mark to which such elevations 
are referred, the published results of first-order leveling should bo 
consulted. 

The elevations given in class 2 are fixed by reciprocal measiires of 
vertical angles, and are subject to probable errors varying from f 0.1 
to f 0.7 meter, the accuracy of each elevation depending mainly upon 
the remoteness of that station from a station whose elevation is given 
in olass I .  

The elevations given in class 3 are for third-order stations, fixed by 
nonreciprocal measures of vertical angles and are subject to a probable 
error which may amount to as much as f 2 meters. 

The elevations of classes 2 and 3 are based upon results obtained 
by adjustments of the level net made previous to 1929. The change 
in elevations resulting from the 1929 adjustment was so small that it 
was not considered necessary to readjust the class 2 and 3 elevations 
to conform to the new values for class 1. 

Table oJ elevatzonx 

Station 

Clasa I 

Salina emt ha.% ....................... - . ~ ~ ~  
Salina west bfme.. ........................ 
Bunker Hill (or B.M.  8 1) 
Itussell southeast bnse (or B . M . T - i j y .  
Russell northwest base.. .............. 

Rlue Hill (Nebr.) ................... 
Anthony southeast base.. ........... 
Anthony northwest bwe ................. 

Clnss d 
Bowler ( M a  . . . . . . . . . . . . . . . .  
Berry (Mo.) ............................. 

............................. fi&%:; 1: 1 :. .......................... 
Thomas ................................. 

Rebe Mound. ........................ 
Eckman ................................. 
Kanwaka .............................. 
Simmons ............................ 
Mabon. .................................. 

 elevation^ .............................. 
Powell ..................................... 
Adams ........................... 
Clark.. ................................... 
Meyer.. ............................. 

Zean Dale.. .............................. 
Erricssen.. ............................ 
1Iumboldt.. ............................. 
Reinhard.. ............................. 
White City ............................... 

Hobbins. ................................ 
Taylor-. ................................... 
Wllmer. ................................... 
Rrey.. ..................................... 
Bairmount.. -. - _ _  _ _  _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ - _  _-. 

Point to which elevation refers 

Bolt .............................. 
. .  do ............................ 
Stone ..................... 

~ . d O .  ........................... 
. . d o . . - . .  ...................... 

..  do..^.^.^ . . . . . . . . . . . . . .  

... do ..................... 

. do ........................ 

do.. ..................... 
 do ............................. 

do ............................. 
.  do.^... ..................... 
. ..do ............................ 

do ............................. 
 do do.-.. ........................ 
.  do ............................. 

do. ..................... 
.... do .............................. 

. ..do ....................... ~ ..... 

...   do ............................. 

. ..do .............................. 

... do ............................ 

. .  do ............................ 

. .  (In ............................ 

. .  ..do ........................... 
. -do ......................... 

.. .do.. ........................... 

.... do .............................. 

(*round. ......................... 
Stone.. ............................ 
. do .............................. 
Ground. ........................... 
8tone .............................. 

Elevation 

Meters 

3on. 70 
371. H5 
.SOH. 97 
573.03 
:$(I, ou 
IiZI.H4 
410. 54 
425. 26 

331.2 
341.4 
332.2 
242.2 
331.5 

343. H 
307. I 
346.2 
3114. 2 
378.3 

3w. 0 
387.2 
400.3 
470.8 
447.7 

404.8 
412.3 
430. 7 
473.4 
452.4 

m. 2 
400. 0 
407.4 
414.1 
(114. 1 

Feet 
- 

1. m. n 
I ,  no. 0 
I ,  H70. 0 
I.  %io. 0 
1, 839. 6 

2,040. 5 
I .  370.4 
I .  :m. a 

1 , W  
I .  120 
1, oBn 
I ,  121 
LOR8 

I, iw 
1, OMI 
I ,  133 
I, 195 
1,241 

I, 270 
1.313 
I ,  573 
1,408 

I ,  525 
I. 3*% 
1,413 
I ,  553 
1,484 

1,333 
1,312 
1,337 
I ,  300 
2,010 

I ,  181 



I 
Station 

Elevation 
Point to which elevation refers -- 

Meters I I 
Ha s .............................. 
La6riisti- ................................. 
Smoky Iiiil .......................... 
Trego .................................. 
Skaggs .......................................... 

Rig Creek ............................... 
Schmidt .................................. 
North Pole Mound ......................... 
Iron Mound ............................. 
Vine Croek .................................. 

Thompson ........................... 
Heath .......................................... 
Lincoln ........................................ 
Golden Helt.-. ................................. 
Wilson .................................... 

Meades Ranch ................................. 
Allen ....................................... 
Blue Hill 
Waldo 
Dial.- 

Kill Creek ...................................... 
Lawrence2 ..................................... 
Old Well 2 ...................................... 
Brown ................................... 
Lebanon ........................................ 

...................................... 
.......................................... 
......................................... 

Cooper ......................................... 
Lipps 
Herrick (Nebr.). 
Loder ..................................... 
Sherman ........................................ 
Bossing .......................................... 
Central .................................... 
Little River .................................... 
Chaw .......................................... 
SavaKe .......................................... 

Oilmore ....................................... 
 partridge^. ................................ 
Arlington ....................................... 
Sunflower ................................. 
Pretty Prairie ............................. 

Kingman ..................................... 
Cheney ..................................... 
Relmont ......................................... 
Sumner .......................................... 
Prairie.---. ..... ~ ................................ 

Quarry .......................................... 
Rutherford ...................................... 
Fowler .......................................... 
Miller .......................................... 

.......................................... 
............................ 

I I.. 
C h i  8-Continued 

Stone ........................... 
rio ........................ 
do ........................ 

d o . - - - . ~ .  .................... 

do ..................... 
do ........................... 
do ....................... 

 do ....................... 

do .......................... 1 
L.. ..................... ! 

 do do ......................... ~i 
do ..................... I 
do .......................... - 1  
do .......................... 1 

_.__.do ............................ j 
do ............................ i 
do ......................... ...I 
do 
do 
do. 

do ............................... 
do ............................... 
do ............................... 

 do .............................. 
.do ............................... 

do .............................. 

..do .......................... 
do 

Station mark ..................... 
do ............................. 

do ............................ 
 do ............................... 

do ............................... 
do ............................. 
do ............................... 

..do. ............................. 
do. ........................ 
do 

..do ............................. 
Stone .............................. 

..do.. .......................... 
Station mark ........................ 

do .............................. 
do .............................. 
do. ........................... 

do ............................... 
do ............................... 
do. .............................. 
do ............................... 

......................... 

.............................. I .............................. 

.......................... I 

............................. 

Lenexa Methodist Church .................. 
I)ennla barn ................................. 
Rase 1 1 ................................. 
State line 2, Kansm and Missouri I .......... 
State line 3, Kansss and Missouri 1 ............... 

Spring Bill Presbyterian Church ......... 
Ochiltree church ........................... 
Olathe High School.,. ................... 
Ohthe Methodist Episcopal Church ........ 
Olathe Deaf and Dumb Asylurn .......... 

Qardner Methodist Church ............ 
Lawrence . Kansas State University ........ 
Lawrence.water tower ..................... 
Kellam's house ............................. 
Itobrts '  windmill .......................... 

Gplre ................................ 
Ground ............................ 
Stone ............................. 

do .............................. 

S3lre.- .......................... 
upola ........................... 

To of cupola ................... 
Spfre ........................... 
C hirnney ...................... 

Cupola .......................... 
Top of north dome ................. 
Wind vane ......................... 
Chimney ............................ 
Axle .......................... ..._ .. 

,upoIa. ............................ 

i m . 0  
858 . fl 
712.8 
725.8 
743.9 

785.7 
781.6 
446.9 
450.6 

486.6 
553.9 
513.3 
527.8 
567.0 

599.4 
579.7 
652.7 
819.0 
624.0 

623.1 
689 . 4 
549 . 0 
589 . 8 
587 . 0 

612.7 
MI . 8 
039.4 
492.2 
504.8 

576.6 

634.9 
548 . 1 

533.0 
<rn~ 2 
m . 1 

4617 . 
bo8 . 1 
468 . E 
481.4 
456.6 
ho2 . 
439 . i 
429 . t 
390 . : 
414 . : 

4011 . n 

a n  . 7 

529 . a 

481.4 

342 . I 
341.4 
313 . ! 
m., 
324 . : 
352 . ; 
342 . .  
339 . ' 
33.3 . I 
342 . I 

644 . ! 
343.I 
302 . 
353 . ' 

345 . 

Feet 

2. 174 
2. 161 
2.339 
2. 381 
2. 441 

2. 512 
2. 564 

1.498 
I. .109 

1.596 
1. 817 
1. 884 
1.732 
I. 882 

1. 967 
1. 902 
2.141 
2. 031 
2. a47 

2.044 
1. 809 
1. m 
1. 935 
I. 928 

I.  4613 

z, 010 
2. 13n 
2. 098 
1. 615 
I. 656 

1. 892 
1 .  767 
1. 755 
1. 799 
1 .736 

1. 749 
1. 641 
I .  041 
1. 579 
1. 800 

I.  070 

I .  4911 
:: !% 
1. 690 

1.443 
1. qgQ 
1.280 
1.359 

1. 123 
1. 1a0 
1. 028 
954 

1. 083 
1. 166 
1. 123 
1.114 
1. 004 
1. 124 

1. 132 
I .  130 
1.127 

1. 159 
I.  1n9 
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Table of elevaliona-Continued 

1 1 Elevation 
Station 

. 
Class 3-Continued 

Point to which elevation refers . 
Meters 

I- 
Big Springs. windmill ...................... Top ................................. 
LeCompton (U.3.G.S.) .................... Oround ............................ 
Carbondale schoolhouse .................... Cupola ........................... , 
Blue Mound ............................... 
Stenger ..................................... 
Carson.- ................................... 
Prominent windmill 
Scranton schoolhouse ....................... 
Stone houue ................................ 
White house on hill ......................... 
Knox Knob ................................ 
Topeka First Presh terian Church 
Topeka Methodist 8hurch ..... ~ - - . ~ ~ ~ ~ : ~ ~ ~ ~  
Topeka Statehouse ......................... 
Topeka Inane Asylum ..................... 

Stone .............................. 
Ground ........... ._... ............. 
Stone ............................... 

.............................................................. 
South cupola ........................ 
Roof ............................... 
Center chimney ..................... 
around ............................. 
Spire ................................ 
..... do .............................. 
West wing, cupola .................. 
Cupola .............................. 

............. ........................ i ............... ................................ 
Buffalo Mound. azimuth mark Ground.-. 
Newhury Cathollc Church -? flpire 
E t  . Mary's Catholic Church ..................... do ............................. 
MartinsEiIl ............................... 
Fort Riley reservoir.- ...................... 
Orand Vlew schoolhouse ................... 
White Clty schoolhouse .................... 
Abllene Catholic College ........................ 
Oorham elevator ........................... 
Walker schoolhouse- ....................... 
Katherineatadt Catholic Church ........... 
Hertzo Catholic Church 
Castle go& ............ 1:: 1: 1: : 11:; 1:: 1: 
Bluff ....................................... 
Indian Creek.-. ............................ 
Canyon ......................................... 
loldler Ca Mound ........................ 
Bu ar LoafMound ......................... 
Salfna, St . John's Military College .......... 
Salina, Phillips' house.. ........... ._..... .. 

Ellsworth water tower ...................... 
Turkey Point .............................. 
Small peak ...................................... 
Lincoln Colle~e ............................. 
Blue HI11 (U.S.O.8.) ....................... 

Ground ............................ 
Top ................................. 
Belfry ............................... 
Cupola.-. ........................... 

d 0. ............................. 
Top ................................. 
Roof ................................ 
Spire ................................ 
Tower .............................. 
Ground ............................. 

__--.do- ............................. 
Stone ............................... 

do. ............................. 
Ground ............................. 

___- .do-  ............................. 
Top of cupola ....................... 
Top of dome- ....................... 
Top ................................. 
Ground ............................ 

do .............................. 
Top of cupole ..................... 
Ground ............................. 

Lone trea (cottonwood) ..................... 
Bunker HI11 water tower ................... 
Russell High School ........................ 
Itus.sisel1 North School ........................... 

____.do- ............................. 
Tank .............................. 
Top of cupola ....................... 

do ............................ 
Russell tripod .............................. 
Bunker Hill Methodlst Church- .......... 
Bunker Hill schoolhouse .................... 
Tipton (CJ.8.G.fl.).. ........................ 
Covert .......................................... 
Medlolne Peak- ................................. 
Smith Center standpipe. ................... 
Eardilee (U.S.0.S.). ....................... 
Kansas-Nebraska State Hue 1 ............... 
Kansss-Nebraska Btate Hue B... ........... 
Kansas-Nebraska State llne Z... ............ 
Ksnsns-Nebraska Btate line C .............. 
Oxide ....................................... 
Oeneseo schoolhouse.. ...................... 
White Cliffs ................................ 
German church ............................. 
Butte ...................................... 
Loder's house- ............................. 
Kanopolis salt works ....................... 
Frederic elevator ........................... 
Bushton elevator ........................... 

349.4 
344.5 
368.3 
321.8 
374.9 
324.8 
371 . 1 
359.1 
374 . 0 
400.7 
348.0 
336.8 
324.4 
319.2 
322.4 
388.7 
34s . 9 
325.8 
332.2 
408.3 
402.3 
467.1 
410.5 
597.4 
so0 . 4 
652.8 
611.4 
787.3 
794.0 
845.9 
850.4 
480.4 
512.5 
403.7 
411.6 
510.7 
632.6 
,564 . 1 
452.6 
535.3 
497.2 
6131.9 
585.4 
677.8 
565.6 
683.8 
m1.2 
553 . 1 
581.9 
541.6 
589 . 7 
615.0 
641.5 
632.1 

590.6 
524.2 
554 . A 
498.9 
5,M.O 
494.5 
484.1 
507.6 
664.8 
567.6 
M)2 . I, 
610.3 
531.1 
439.1 

627 . a 

Ground ............................. 
Rplre ............................. 
Top of cupola ...................... 
Ground ........................... 

do .............................. 
d 0. ............................. 

Top ................................. 
Ground ............................. 
Stone ............................... 
Ground ............................. 
Stone ............................... 
Mound- ............................ 
Ground ............................. 
To of tower 
C&n ............................... 
Roof ................................ 
Highest point ...................... 
Chlmney- ......................... 
Center holst- ...................... 
Top of roof .......................... 

____ .do-  ............................. 

. 
Feet 

North Sherman- ........................... 
Wlndom water tower ....................... 
8t4Thlg College. ........................... 
Anthony schoolhouse ............................ 

1. 146 
1 .130 
1. 2orJ 
1 . 0.56 
1. 230 
1.066 
1.218 
1.178 
1. 227 
1. 315 
1.142 
1. 105 
I .  w4 
1. 047 
1. 058 
1. 275 
I. 138 
1. 072 
1. OQO 
1. 340 
I. 320 
1. 532 
1. 347 
1.960 
1. 970 
2. 142 
2. oar) 
2. 583 
2. 606 
2. 775 
2. 790 
1. 578 
1. 081 
1. 324 
1. 3M) 
1. 676 
1. 747 
1. 861 
1.485 
1. 756 
1. 831 

x2 
1 . ~ 4 4  
1. 856 
I .  915 
1.907 
1. 815 

1. 717 
1.935 
2. 020 
2. 105 
2. 074 
2. OBI) 
I. 9% 
1. 720 
1.820 
1. 637 
1.824 
1. 622 
1. Ea8 
1. 665 
1 . 820 
1. 829 
1. 649 
1. 704 
1. 742 
1. 441 

1 . 1344 

-- 

Top of cairn ......................... 
Top ................................. 

do.. ............................ 
TOP Of tower. ....................... 
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DESCRIPTIONS OF TRIANGULATION STATIONS 

The following descri tions of stations may be conveniently consulted 

the index. All azimuths given in the descriptions are reckoned con- 
tinuously from true south around by west to 360’, south being O’, 
west go’, north 180’, and east 270’. Where magnetic azimuths are 
given they are indicated as such. 

In  general, except where the contrary is specifically stated, the 
surface and underground marks are not in contact, so that a disturb- 
ance of the surface mark will not necessarily affect the underground 
mark. The underground mark should be resorted to only where there 
is evidence that the surface mark has been disturbed. 

The name and dates given in each description immediately after 
the county refer to the chief of party by whom the station was estab- 
lished, the date of the establishment of the station, and the date when 
the station was last recovered or searched for. 

Any person who finds that one of the stations herein described has 
been disturbed or that the description no longer fits the facts is re- 
quested to send such information to the Director, Coast and Geodetic 
Survey, Washington, D.C. 

by reference to the il P ustrations a t  the end of this publication or to 

MARKING OF STATIONS 

The standard station and reference marks referred to in the follow- 
ing descriptions and notes consist of a disk and shank of bronze cast 
in one piece. The disk of the station mark (see fig. 2) is 90 milli- 
meters in diameter, with a hole a t  the center surrounded by a 20- 
millimeter equilateral triangle, and has the following inscribed legend: 
“US.  Coast and Geodetic Survey Triangulation Station. For 
information write to the Superintendent, Washington, D.C. $250 
fine or imprisonment for disturbing this mark.” On the marks 
made since March 1021, the word “Director” replaces the word 
“Superintendent” in the inscription. The shank IS 25 millimeters 
in diameter and 80 millimeters long, with a slit a t  the lower end 
into which a wedge is inserted, so that when it is driven into a drill 
hole in the rock i t  will bulge a t  the bottom and hold the mark firmly 
in place. The marks used between about 1015 and 1920 have grooves 
cut around tho shank instead of the slit. 

The standard disk reference mark, shown in figure 2, is tho same 
size and shape as the newer type of station mark, described above, 
but instead of a triangle it has an arrow tit the center of the disk, which, 
when the mark is properly set, points to tho station. The legend is 
the same as for the station mark except that the words “reference 
mark’’ take the place of the words “triangulation station. ” 

GENERAL NOTES IN REGARD TO STATION MARKS 

Note 1.-Unless otherwise stated, the underground mark is a bottle filled with 
ashes and buried from 2.5 to 3 feet hclow the surface. The surface mark is a 
standard bronze station mark set in a marble post 6 inches square and 2 to  3 feet 
long, placed with its top flush with the ground and having two grooves at right 
angles and the letters U.S.C.S. cut in its top. The witness marks are two sand- 
stone or limestone posts 5 or 6 inches square on top and 2 to  3 feet long, marked 
by a diagonal groove terminating in an arrowhead pointing to the station, and 
both placed in the meridian of the station, one to the northward and one to  the 
southward of it, and 5 t o  10 feet distant. 
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FIGURE Z. -STANDARD MARKS OF T H E  U N I T E D  S T A T E S  C O A S T  A N D  GEODETIC 
SURVEY. 

I .  l'rinn~iiltntinn sttIlioi1 mark. 
2. Trawrse slnl ion ninrk. 
3. Itrlerciim? Iiinrk. 

4. I l m c 4 i  innrk. 
6. I l w i i e l i c ~  slnlion iiinrk. 
(I. Ilyclrogrnphir sliitioii nisrk. 
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FIGURE 3.---OLD-TYPE STATION M A R K .  
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Note 8.-Station is surrounded by a circular trench 4 t o  8 feet in  diameter, 9 

t o  18 inches deep, and 6 t o  12 inches wide, partly filled with coal. 
Note 3.-The marking is the same as tha t  in note 1, except tha t  the buried 

bottle is stated t o  be a stone bottle or jug. 
Note /,.-The underground mark is a stone jug buried from 2 t o  3 feet below the 

surface and marked with a cross and small drill hole i n  its hottom. 
Note 6.-The underground mark is an earthenware crock buried bottom up- 

ward from 2 t o  4 feet below the surface and marked with small drill hole and some- 
times also with a cross. 

Note 6.-The surface mark is a standard bxonze station mark set in a marble 
post 8 inches sqrmre and 2.3 t o  2.6 feet long, placed with its top flush with the 
ground, and having two grooves at right angles and the letters U.S.C.S. cut  in 
i ts  top. 

Note T.-An old type bronee station mark, set in concrete in a 6-inch drain 
tile. The bronze mark is Rome- 
what like tha t  shown in figure 3, except that  the cup is deeper and the center is 
marked by a cross instead of a triangle. Tt is secured in the concrete bp a stein 
76 millimeters long. Two witness marks, each consisting of a 4-inch drain tile 
filled with concrete, with a nail at the center of the top, are flush with the ground 
from 4% t o  7 feet from the  station, one north and the other south 

Note 8.-The underground mark is a stone jug buried upright, with mouth 3 to 
4 feet below the surface of the ground, the center of the mouth marking the sta- 
tion. Above this is an earthenware jar, bottom up, 2 t o  3 feet below the surface, 
a small drill hole in  t h e  bottom marking the station. The surface mark is a tack 
in the top of a whie-oak post 2 t o  2% feet long. 

The flange of the tile is flush with the ground. 

MEADES RANCH TO MISSOURI STATE LINE 

Principal point3 

Meades Ranch (Osborne County, F. D. Granger, 1891; 1922).-About 12 
miles north of Lucas, 2% miles north of .J. E. Robinson's ranch, on the highest 
point of a prominent ridge, in the  SW!/, sec. 34, T. 9 S., R. 11 W., near the  east 
side of a large pasture, on land owned (1922) by Dr. Doan, who lives in Lucas. 
The undergroiind mark is a standard bronze station tablet, set in a block of con- 
crete 34 inches below the  surface. Station mark is a similar tablet, set in thc 
center of the  top of a block of concrete, 36 inches square at the base, 24 inches 
square at the top, and 3 feet high, projecting 6 inches above the surface. A 2-inch 
layer of sand separates the concrete blocks. The name of the station and date  of 
cfltablishmcnt, is stamped on each mark. T w o  standard bronze reference tablets, 
set in stone posts, are 2.652 metere (8.70 feet) north and 2.627 meters (8.62 feet) 
south from the  station and about 1 inch below the sirface. Adtlitional references 
are as follows: North and south fence on east line of Dr. Doan's lands, a wire 
fence with large stone posts 2 rods apart, 72.2 meters (237 feet) ; east and west 
fence on south line of section 34, 469.7 meters (1,541 feet) south; stone marking 
southweRt corner of section 34, 571.35 meters (1,874.5 feet) in azimiith 34O33'. 

The latitilde and longtiude of station Meades ranch, to ether with the  system 
of Laplace azimuths throughout the  country, defiiie the 8 o r t h  American datum 
of 1927, which controls the t r i a ~ ~ g ~ t l a t i o n  systems of United States, Mexico, 
Canada, and Alaska. 

Waido (Osborne County, F. D. Granger, 1891; 1922).-About 4f.i miles north- 
west of Waldo, on a high and nearly level ridge, in the SE;4 sec. 24, T. 10 S., R. 
14 W., on land owned (1922) by John Lake, who lives in  the  northwest quarter of 
the same section. Both iinderground and station marks are standard bronze 
station tablets set in concrete blocks, the former 34 inches and the latter 10 inches 
helow the surface. Reference mark no. 1, a standard bronze reference tablet set 
i n a  concrete block, is in the north and south fence line between the cultivated field 
on the west and the pasture on the east, and is 130.8 nieters (429 feet)N. 50' E. 
(magnetic) from the station. Reference mark no. 2, similar t o  no. 1, is on thc 
same fence line, 121.6 meters (399 feet), N. 75' E. (magnetic) from the station. 
A circular trench surrounds the station and broken window glass is niised with 

(See p. 2.) 

the dirt over the mark. 
F. D., Granger 1891; 1922).-In the southwest 

par t  of Bunker Hill, in the ST&i sec. 31, T. 13 S., R. 12 W., in a n  enclosed, culti- 
vated lot, west of a large barn which is west of the town water tower and is owned 
(1922) bv W. H. Dunker. IJnderground mark is a bronze reference tablet set 

Bunker Hill (Russell Count 

in concrete 34 inches below the surface. Station niark ia a standard broiize sta- 
For notes in regard to marking of stations see p. 40. 
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tion tablet set in concrete 10 inches below the surface. Reference mark no. 1, a 
standard bronze reference tablet, set in a concrete block, is on the north fence line 
of the U. P. Hi hway on the south line of section 31, and is 34.7 meters (114 feet) 
distant S. 110 'E. ( magnetic); Reference mark no. 2, similar to no. 1, is in the 
fence line, on the west line of section 31, and is distant 46.12 meters (151.3 feet), 
8. 79" W. (magnetic). The stone marking the southwest corner of section 31 is 
72.60 meters (238.2 feet) from the station. Additional references are as follows: 
Center of road on west section line, 56 meters (185 feet) ; center of U. P. Highway 
on south section line, 44 meters (144 feet); northwest corner of water tower, 
57.12 nietere (187.4 feet), S. 77" E: (magnetic); northwest corner of barn, 18.6 
meters (61 feet), N. 83O E. (magnetic); southwest corner of barn, 25.0 meters (82 
feet) 8. 58" E. (ma netic). 

Wilson (Russell 8oanty, F. D. Granger, 1891; 1922).-About 36 mile west and 
2)/2 miles north of Wilson, in the SEj/,NEt/, sec. 1, T. 14 S., R. 11 W., on land 
owned (1922) by Charles A. Whitmer. A road running north along the line be- 
tween Ellsworth and Russell Counties passes over the ridge east of the station. 
Underground, station and witness marks are described in note 1. The witness 
posts are 2.448 meters (8.03 feet) north and 4.596 meters (15.08 feet) south of 
the station respectively. Additional references are as follows: South, t o  half- 
eection line between the NE% and the S E g  of sec. 1, 69.5 meters (228 feet); 
east, to east line of sec. 1, which is the county line mentioned above, 266.7 meters 
(875 feet); north to  road leading northwest, 17.4 meters (57 feet). 

Golden Belt (Lincoln County, F. D. Granger, 1891; 1922).-About 7 miles 
southeast of Sylvan Grove, near the south end of the northernmost of two 
prominent hills, in the northwest corner of the SE% sec. 27, T.J2 S., R. 9 W., very 
near the center of the section, on rough, rocky land, owned (1891) by Mr. Marshall 
and used as a cattle range. The station is 110 yards from the north end and 20 
yards from the south end of the hill on which i t  stands. There is an old stone 
quarry on the west face of the hill about 55 yards southwest of the station and 
another about 200 yards to the southeast of the station on the northwest face of 
the southernmost hill. Underground, station, and witness marks are described 
in note 1. The two witness posts are 2.911 meters (9.55 feet) north and 2.768 
meters (9.05 feet) south of the station, respectively. 

Lincoln (Lincoln County, F. D. Granger, 1891; 1922).-About 7 miles north- 
east  of Lincoln, and about 300 ards west and 40 yards north of the southeast 
corner of sec. 16, T. 11 S., R. 7 d., on land held (1891) by a mortgage and invest- 
ment company of Lincoln. The nearest house (1891) is about >! mile to the north- 
east and is owned and occupied by Mr. Parks. The station 18 in pasture land, 
no cultivated land being in the immediate vicinity. Both underground and 
station marks are standard bronze station tablets, set in concrete blocks, the 
former 34 inches below the surface and the latter projecting 4 inches above the 
surface. Two standard bronze reference tablets, set in stone posts, are in the 
meridian, 3.075 meters (10.09 feet) north and 3.478 meters (11.41 feet) south of 
the station respective1 . 

Heath (hllsworth &unty, F. D. Granger, 1890; 1922) .-About 18 miles 
northeast of Ellsworth, and 14 miles northwest of Brookville, in the SWqi sec. 12, 
T. 14 S., R. 7 W., on land owned (1922) by Aran Sparks, who lives in a stone house 
about The underground, station, and witness marks 
are described in note 1, the station mark being 11 inches below the surface. One 
of the witness posts is 22.89 meters (75.1 feet) south, the other 21.82 meters (71.6 
feet) north of the station. A standard bronze reference tablet, set in a block of 
concrete, is in the north and south fence line between the cultivated field to the 
west and a large pasture to the east, 37.73 meters (123.8 feet) distant, N. 78' E. 
(magnetic) from the station. 

Thompson (Ottawa County, F. D. Granger 1890; 1922).-About 12 miles 
southwest of Minneapolib, in the NW3.i sec. 25, 'J!. 11 S., R. 5 W. on a rominent, 
rocky, round-topped hill belonging (1922) to  the estate of Judge k. E'. 'fhompson. 
Underground, station, and witness marks are described in note 1. One of the 
witness posts is 4.017 meters (13.18 feet) north and the other 4.298 meters (14.10 
feet) south of the station. 

Iron Mound (Saline County, F. D. Granger, 1886: 1922).-About 7 miles 
southeast of Salina, on a prominent and well-known butte, in the NWYp sec. 26, 
T. 14 S., R. 2 W. Both underground and station marks are standard bronze 
station tablets, set in concrete blocks, the former 32 inches below the surface, the 
latter projecting 4 inches above the surface. 

mile to the southwest. 

For notes in regard to marking of stations 888 p. 40 
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Vine Creek (Ottawa County, F. D. Gran er, 1886; 1922).-About 2% miles 

southeast of Vine Creek, and 4 miles west o f  Manchester, in the NW1/ /4  sec. 13, 
T. 11  S., R. 1 W. T h e  underground mark is a standard bronze station tablet set 
in a block of concrete 32 inches below the  surface. The station mark is a standard 
bronze station tablet set in a concrete block projecting 2 inches above the  surface. 
Two stone witness posts, each marked with a diagonal groove terminating in a n  
arrowhead pointing t o  the  station, are  in the meridian, 3.06 meters (10.1 feet) 
from the station, one north and the  other south. A standard bronze reference 
tablet is in the  fence line on the  east side of the  road on the  west line of section 13, 
distant from the  station 7.96 meters (26.1 feet), S. 75O W. (magnetic). The  
fitone at the northwest corner of section 13 is 142.25 meters (466.7 feet) distant in 
azimuth 172’19’. The stone at the sixth principal meridian, at the  southeast 
corner of the  NE:>$.of section 13 is 1,731.3 meters (5,680 feet distant in azimuth 
292’48’. Other distances and directions are as follows: 4 enter of well, 50.6 
meters (166 feet), N. 75” E. (magnetic); West t o  center of road on west line of. 
section 13, 15.8 meters (52 feet); north to north line of section 13, 140.8 meters 
(462 feet). 

North Pole Mound (Saline County, F. D. Granger, 1890; 1922).-About 8% 
miles north of Salina, on a prominent and well-known hill, in the NWK sec. 1, 
T. 14 S., R. 3 W., in a very rocky pasture owned (1922) by M. A. Sanders, who 
lives at the foot of the hill on the south side. The  station is on the  southwest end 
of the hill, on the  highest point, and about 10 meters north and east from the  
edge of the  rim rock. Both underground and station marks are standard bronze 
station tablets, set in blocks of concrete, the former being 30 inches below the  
surface and the latter projecting 3 inches above surface. 

Salina West Base (Saline County, F. D. Granger, 1895. 1922).-In the  north- 
east part of Salina, east of the tanks of the  Standard Oil do., 13.03 meters (42.75 
feet) northwest of the line of telegraph poles which follow on the north side of and 
parallel to  the track of the Union Pacific Railroad, and 10 feet east of a north and 
south fence which marks the eastern limit of ground owned by the Standard Oil 
Co., 24.1 meters (79 feet) northwest of the north rail of the main track of the  
Union Pacific Railroad. The station is 24.29 meters (79.7 feet) west of a telegraph 

ole and 10.73 meters (35.2 feet) a little east of north of the fence corner of the 
i tandard  Oil Co.’s property . The underground mark is the  intersection of cross 
lines on a copper bolt set in a limestone post, 6 inches s uare and 2 feet long, 2.5 
feet below the  surface of the gound. About 5 inches 09 earth covers the top of 
the post. Above this, except for a space of 8 inches square over the post, is a 
layer of concrete 4 inches thick and 36 inches square, on which rests a limestone 
block 30 inches square and 10 inches high, supporting another limestone block 
30 inches square and 15 inches high, with beveled top and having a copper bolt 
with cross lines and a small drill hole sunk into its top as the  surface mark. The 
two blocks are cemented together and are surrounded by czncrete several inches 
thick;, The exposed top of the block bears the  inscription U.S.C. & G. Survey, 
1896. 

Salina east base (Saline County, F. D. Granger, 1896; 1922).-About 1 mile 
west of the village of New Cainbria, on land owned by Mrs. Mary Marlin, Rdina, 
24.02 meters (78.8 feet) a little south of wcst from a wire fence on the Marlin 
farm, 6.837 meters (22.43 feet) a little west of north of a wire fence alongside the 
railroad, 10.683 meters (35.05 feet) froin the  second telegraph ole, marked with 

feet) in  t h e  samedirection from the north rail of the  Union Pacific Railroad track. 
T h e  station is marked, both underground and at the surface, in practically the 
same manner as Salina west, base station, the only point of difference heing tha t  
the underground post i s  2.7 feet below the surface, mith 8 inches of earth and 5 
inchea of conrrete over it.  

Taylor (Dickinson County, F. D. Gran er, 1889; 1922).-About 6 miles south 
and 1 mile east of Chapman, in the N b d  sec. 32, T. 13 S . ,  R. 4 E., on land 
owned (1922) by Clarence Taylor. The underground, station and witnew marks 
are desrribed 111 nutes 1 and 2, except tha t  the marble post does not contain the 
standard bronze tablet. The  underground mark is 4 feet below the surface, 
m d  the stcrtion and witness marks 1 foot below the surface. The following dis- 
tanceR werc measured: North hedge, 282.09 meters (925.5 feet) ; h e  of eaet hedge, 
14.3 meters (47 feet); west fare of stone coal-house, 41.79 meters (137.1 feet); 
northeast corner of section 33, 639.14 mctcrs (2096.9 feet). 

F. D. Granger, 1890; 1922).-AbouL 8% miles north 
of Abilme, in the NW%S& sec. 11, T. 13 S., R. 2 E., on land owned (1890) by 

n triangle, west of the gate entrance t o  the Marlin farm, and R ,1.43 meters (70.3 

Frey (Dickinson Count 

For notea in regard to marking of stations 888 p. 40. 
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Adam Freg, aboiit 0.0 mile east-southeast from Frey’s home, and soiith of a 
hedge fence dividing F r y ’ s  and Chronister’s farms. The underground mark 
is a stone hottle filled with rharroal, buried 20 inches below the surface. Directly 
over this and 11 inches below the siirface is a standard bronze station tablet set 
in a concrete block. Reference marks are one marble and two limestone posts 
set along the hedge 2.716 meters (8.91 feet) t o  the north. Standard bronze 
reference tablets are in the two limestone posts. Azimuths and distances to  
these and other points of reference are as folloms: West limestone post, 138’, 
3.636 meters (11.93 feet); marble post, 18O0, 2 716 meters (8.91 feet); stone, 
northeast corner section 11, 215’06’; east limestone post, 222’, 3.661 meters 
(12.01 feet); stone, northpa& corner of W>’z of SEfi  SPC. 11, 268’03’, 175.3 meters 
(575 feet). Additional references are as follows: West, to north and south hedge, 
226.31 metem (742.5 feet); north, to center of east and west hedge, 3.17 meters 
(10.4 feet); east to center of north and south hedge, 175.3 meters (by5 feet). 

Wilmer (Dickinson County, F. D. Granger, 1889).-About 10 miles north and 
f mile west of Chapman, 8 miles south-southwest of U’akefield, and 10 miles 
west-soiithwest of Milford, in SE1/4SEf/4 ser. 1 ,  T. 11 S., R 3 E., on land owned 
(1889) by Rudolph Wilmer, who lives J/4 mile to  the southwest. Station was 
originally marked as described in notes, 1, 2, and 3. In 1922 no surface mark8 
were found. 

Robbins (Gear County, F. D. Granger, 1889; 1922).-About 4% miles south- 
east of Junction &ty, in SE1/4NE‘/4 sec. 30, T. 12 P., R. 6 E., at the south end of 
a field owned (1922) by Ole Strauss, who lives >i mile northwest of thc station. 
The station is north of a small grove of cottonwood trees, 38.1 meter.: (125 feet) 
west of the mRin road, and 4.6 meters (15 feet) north of the fence. West of the 
road is a peach orchard and ranch building, the whole surrounded by a wire fenre. 
The underground mark is a standard browe tablet, set in concrete 34 inches 
below the surfarc. The station mark is a standard bronze bahlet set in a pyra- 
midal hlork of concrete. Reference mark no. 1, a bronze tablet, is 20 feet west 
from the center of the roadway, on the north and south fence line, 27.386 meters 
(89.85 feet) ea& fmagnctic) from the station. Referenre marks, 2, 3, and 4 are 
standard bronze tablets set In stone posts, in an east and west line, 5.46 meters 
(17 9 feet) south of the station. Azimuths and distances to  these reference 
mark? and certain other points are as follows: Referenre mark no. 2, 325’00‘, 
6.684 meters (21.93 feet); reference mark no. 3, O’OO’, 5.456 meters 117.90 feet); 
reference mark no. 4, 35’00’, 6.684 meter? (21.93 feet); stone, northeast corner 
of section 30, 183’19’, 558.74 meters (1,823.3 feet) ; quarter-section stone, 192’11’, 
157.95 meters (518.2 feet) ; northeast cottonwood, 287’38’, 23.35 meters (76.6 
feet) ; northeast rornrr raw!) building, 35’11’, 01.14 meters (200.6 feet). 

Erricssen (Riley County, F. D. Granger, 1889; 1922).-About 9 miles west of 
Manhattan and 13 miles east of Milford, on the main road between these towns 
crossing Overalls Ridge, and in the SE*iSWg sec. 12, T. 10 S., R. 6 E. Station 
is 146.0 meters (479 feet) north of the center of the road on land helonging (1922) 
to A. J. Willner The undergroiind, station, and reference marks are described 
in notes 1, 2, and 3. The two stone witness posts contain standard bronze refer- 
ence tablets. One is north 2.368 meters (7.f7 feet) and the other south 2.408 
meters (7.90 feet) from the station. The southwest rorner of section 12 is 605.9 
meters (1,988 feet) distant in ahn i i th  77’07’. -4dditionnl references are as 
follows: Northeast corner of Willner’s house, 22.83 meters (74.9 feet), S. 20’ W. 
(magnetic); southwest corner of stone barn, 24.4 meters (80 feet), N. 19’ W. 
(mapnotic). 

White City (Morris County, F. D. Granger, 1888).-0n a level prairie, about 
5 mile east-northeast of White City, about 1,750 feet east-northeast of the crow- 
ing of the Chicago, Rock Island & Pacific and the Missouri, Kansas and Texas 
Railways, in the NE%SE!/, scc. 26, T. 14 S., R. 6 E., on land belonging (1888) to 
Nelson Burnham. From the station the cupola of the schoolhouse at White 
White City is in azimuth 22’58‘. The station was originally marked as descrihed 
in notes 1 and 2. In 1922 no surface marks could be found. The underground 

The underground mark is probably in position. 

mark may still he in osition. 
Reinhard (Morris 8ounty, F. D. Gran er, 1888- 1922).-About 2% miles north- 

east of Dwinlit. in the WHNE5: sec. 6. ?. 14 8.. k. 18 E., on the crest of a large 
prairie, on {he south edge-of an- open lot at the south end of three rows of ced& 
trees. Station is on land owned (1922) by Evert R. Simmons, who lives jr, mile 
west of the station. The underground, station, and witness marks are dcecribed 
in note 1. Standard brass reference tfihlrts have !Fen set in the witness posts. 
The marble post marking the station is inscribed F.D.G. 1888” on the south 

For notes in regard to marking of stations 888 p. 40. 
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face. Additional references are as follows: North to center of road on section 
line, 157.0 meters (515 feet); east to hedge on east line of Mr. Simmon’s farm, 
238.0 meters (781 feet). 

Humboldt (Geary County, F. D. Granger, 1889; 1922).-About 14 miles east 
of Junction City and 35 miles south of Westgate post office, on the dividing ridge 
between Humboldt and McDowell Creeks, and about 200 feet north and 880 
feet west of the southeast corner of the NE% sec. 10, T. 12 S., R. 7 E.,Win- 
field Township. The ridge runs in a northwesterly and southeasterly direction, 
varying in width from 1600 feet to 1 mile, and falls off more abruptly on its 
eastern than on its western border. The station is on the highest point of the 
ridge, near its northeastern border, in pasture land that has never been unckr 
cultivation. The underground mark is a standard bronze station tablet in a 
block of concrete 30 inches below the surface. The station mark is a standard 
bronze tablet in concrete. Reference mark no. 1, a standard bronze tablet in a 
solid outcrop of rock, is 167 meters (549 feet) N. 79’ E. (magnetic) from the 
station. hference mark no. 2, similar to no. 1, is in the solid rock outcrop, 
181.42 meters (595.2 feet) 8. 20’ E. (magnetic) from the station. Stone witness 
post8, with diagonal grooves terminating in arrowheads pointing to the station, 
are in the meridian, about 8 feet north and south of the station. The following 
distances and azimuths are from the station: Southwest corner section 10, 
1 598 meters (5,242 feet), 57’07‘. quarter-section stone, 1,343 meters (4,406 feet), 
&‘OS’; clump of trees at W. hoper’s house, 1% miles, 109’56’; &one pile on 
cone-shaped hill near Ogden, 158’03’; hill at end of ranye to northeast, about 8 
miles, 196’; hill east of station, about 2% miles, 263’35 . Three truck loads of 
rock were placed around the station mark. 

Zean Dale (Riley County, F. D. Granger, 1888; 1922).-About 10 miles 
northwest of Alma, on land owned by Mr. Durine, of Topeka, and leased (1922) 
by A. S. Allandorph, of Alma, with head uarter ranch about 2 miles south of the 
station. The station is 8.91 meters (2915 feet) southwest of the intersection of 
sections 15, 16, 21, and 22, 7.04 meters (23.1 feet) south of the section fence to the 
north, and 5.73 meters (18.8 feet) west of the section fence to the east. It is on 
the crest of a large, broken prairie, which at this point falls off abruptly to the 
valley of the Kaw River to the north. In a little ravine about M mile to the 
east is a well of good water. The underground, station, and(;witiiess marks are 
described in note 1, the marble post bearing the inscription F.D.G. 1888” on 
the south face. 

Meyer (Wabaunsee County, F. D. Granger, 1888; 1922).-About 6 miles 
south and 1 mile west of Alma, in the NE% sec. 16, T. 10 S., R. 13 E., on the crest 
of a large prairie in the Bradley pasture. About 600 feet to the south is a public 
road, which at this point turns abruptly to the east from a north and south 
direction about a mile east of the station turns again to the north and south direc- 
tion. A private road is about 250 feet to  the west of the station and joins this 
road at  the angle. About % mile down a deep ravine to the north-northwest of 
the station is a good spring and horse pond. About 1,OOO or more feet to the 
east of the station is a section-line fence. The underground, station, an![witness 
marks are described in note 1, the marble post bearing the inscription F.D.G. 
1888” on the south face. 

Clark (Wabaunsee County, F. D. Granger, 1888; 1922).-About 1 mile 
northwest of Eskridge, on the summit of a high ridge, in the NE% sec. 6, T. 
14 S., R. 12 E., Eskridge Township, on land owned (1922) by the Marreto 
Brothers. To the west of the station 128.0 meters (420 feet), is a public road 
which terminates at a road running north and south, the station bdng located 
about 8 or 10 feet north of the prolongation of the south side of this road. About 
2,000 feet east is a good spring. The underground, station, and witness marks 
are described in note 1, the marble post bearing the inscription “F.D.G. 1888” on 
the south face. 

Adams (Wabaunsee county F. D. Granger, 1888) .-Lost. 
Powell (Shawnee County, ~. D. Granger, 1887; 1922).-About 7 miles south- 

ea& of Keene, in. the N E 5  sec. 14, T. 13 s., R. 13 E., on land owned (1922) by 
.J. C. Sage, who lives in the northwest corner of the quarter section. The under- 
ground mark is & bronze station tablet set in a block of concrete 30 inches below 
the surface. A stand- 
ard bronze reference tablet in a block of concrete i s  in the fence line on the west 
side of the road, 20.406 meters (66.95 feet) N. 80’ E. (magnetic), from the sta- 
tion. Distances and azimuths to other points are as follows: Quarter section 
stone, 461.44 meters (1,481.1 feet), 366’20’; northeast corner of schoolhouse 

The station and witness marks are described in note 1. 

For notea In regard to marking of stations see p. 40. 
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porch, 69.26 meters (194.4 feet), 368’66’; chimney of schoolhouse, 62.61 meters 
(206.1 feet), 9’28’; northwest oorner of schoolhouse, 68.98 meters (193.6 feet), 
10’22’; stone, northeast corner of section 14,361.43 meters (1186.8 feet), 184’ 32’. 
wire fence east, 18.44 meters (60.6 feet). Other references are, center of road 
east, 26.8 meters (88 feet); center of schoolhouse well, 71.48 meters (234.5feet), 
S. 17’ E. (magnetic); northeast corner of schoolhouse, 68.68 meters (192.2 feet), 
S. 10’ E. (ma netic). 

Elevation (ihawnee County, F. D. Granger, 1887; 1922).-About 10 miles 
southwest of Topeka, near the southwest corner, of NM of the NWS, south of 
Reserve line in sec. 28, T. 12 S., R. 16 E. “Elevation” is a well-known point with 
the new Elevation schoolhouse on its south slope and the remains of the Wesleyan 
Methodist Church about 60 The underground, station, 
and witness marks are described in notes 1, 2, and 3, the stone post markin the 
station being encased in a block of concrete and bearing the inscription ‘‘F.S.G. 
1887” on its south face near the top. The following distances and azimuths are 
from the station: Stone, northwest corner section 28, 213.70 meters (701.1 feet), 
166’32‘; northeast corner, stone coalhouse, 12.6 meters (41 feet), 339’06’; tomb- 
stone of Phoebe McCool, 33.99 meters (111.6 feet). Additional references are 
northeast corner of school building, 84.1 meters (276 feet), S. 3’ W. (magnetic); 
center of north and south road, 49.4 meters (162 feet), west. 

Mabon (Osage County, F. D. Granger, 1887; 1922).-About 7 miles southwest 
of Carbondale and 6 miles northeast of Burlingame, near the south center of the 
SWgSEg sec. 30, T. 14 S., R. 16 E. on the summit of a small rocky elevation 
owned (1922) by J. P. Mast and used as a feed lot. The underground, station, 
and witness marks are described in notes 1 2, and 3. The northwest corner of 
Mr. Mast’s house is 78.3 meters (267 feet) d. 76’ W. (ma netic) from the station. 
Distances and azimuths to other oints are as follows: &one, southeast corner, 
section 30, 686.69 meters (1,924.f feet), 276’43’- quarter-section stone, 237.20 
meters (778.2 feet), 70’17’. The marble post bears the inscription “F.D.G. 
1887” on the south face near the top. 

Kanwaka (Douglas County, F. D. Granger, 1887; 1930).-About 18 miles east 
of Topeka, 10 miles northwest of Lawrence, and 6 miles south of Le Compton in 
the northeast corner of the NWY,SE% sec. 22, T. 12 S., R. 18 E., in KanwAka 
Township, in a pasture south of U.S. Road no. 40, on land owned (1930) by 
Themas Anderson. The underground, station, and witness marks are described 
in notes 1, 2, and 3. The post marking the station is inscribed “F.D.G. 1887” on 
the south side near the top. A standard bronze reference tablet is in the concrete 
roadbed of U.S. Road no. 40,0.7 foot from the south edge of the concrete, 29.02 
meters (96.2 feet) due north from the station. Additional distances and direc- 
tions are as follows: Quarter section corner of sections 22 and 23 is 441.06 meters 
(1.447.0 feet) north and east; quarter section corner of sections 22 and 27 is 
866.68 meters (2,810.3 feet) south and west; George Anderson’s house is 381.46 
meters (1,261.5 feet) north and west. 

Simmons (Douglas County, F. D. Granger, 1887; 1930).-About 14 miles 
west of Baldwin City, near the center of the SWY,SEY, sec. 32, T. 14 S., R. 18 E., 
near the summit of a prominent rocky hill used as a feed lot on land formerly 
owned by P. A. Simmons and still known as the Simmons farm. The under- 
ground mark is a drill-hole in the head of an iron bolt tightly wedged in a hole 
drilled in a ledge of limestone about 2% feet below the surface of the ground. 
The station and witness marks are described in notes 1 and 2. The following 
distances and azimuths are from the station: Northwest corner of stone wall, 
43.34 meters (142.2 feet), 272’52’; southwest corner of section 32, 663.40 meters 
(2,176.6 feet), 291’36’; northwest corner of the Simmonn house, 87.67 meters 
(287.3 feet), 364’60’. 

Eckman (Leavenworth County, I! D. Granger, 1886; 1922).-About 8 miles 
west of north from De Soto, and about 163 meters (602 feet) south and 28 meters 
(03 feet) west of the northeast corner of sec. 6, T. 12 S., R. 22 E., in the immediate 
vicinity of the Daisy Hotel owned and occupied (1922) by Charles Oeischlaeger. 
The underground, station, and witness marks are described in note 1. The 
following distmces and wimuths are from the station: Northeast corner of Daisy 
Hotel, 24.11 meters (79.1 feet), 366’24’; northwest corner of Dais Hotel, 23.71 
meters (77.8 feet), 17’46’; middle of road, 28.44 meters (93.3 Let) east; E. 
Martin’s house 292’22’. 

F. D. Granger, 1887; 1922).-About 3 miles 
east of Edgerton, in Palmyra &wnshi Y, mile west of the Johnson-Douglas 
county line, and 2% miles north of the Franklin-Douglm county line, in a culti- 

yards to the north. 

A farm-yard ate is 22.3 meters (73 feet) about west. 

The station is surrounded by a bed of charcoal. 
Bebe Mound (Douglas Count 

For notes fn regard to marking of statlons SBB p.40, 
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vated field owned (1922) by Mrs. Dwyer who lives in Edgerton, and farmed by 
W. A. Smith. The underground, station, and witness marks are described in 
notes 1 and 2, the station mark being 11 inches below the surface. A Binch pipe 
line passes above and 8 inches northeast of the station mark. Reference mark 
no. 1, a standard bronze tablet in a block of concrete, is just south of the north 
fence of the poultry yard 27.28 meters (89.5 feet), N. 15' E. (magnetic) from the 
northeast corner of the bwyer house, and 106.59 meters (349.7 feet), S. 9' E. 
(magnetic) from the station. Reference mark no. 2, similar to no. 1 is in a 
small pasture just out from the garden fence, 43.74 meters (143.5 feet) d. 62' W. 
from the station. A fence is 11.6 meters (38 feet) south of the station and the 
center of the Dwyer house is 142 meters (466 feet) .from the station in azimuth 
7'09'. 

Thomas (Johnson County, F. D. Granger, 1886; 1922).-About 6 miles south 
of west of Olathe, in sec. 7, T. 14 S., R. 22 E., on the farm owned (1922) by a 
Mr. Thomas and his sister. The station is east of the dwelling house and 
south of the barn, in a small pasture, 109.27 mcters (358.5 feet) west of a hedge 
fence which is yS mile west of a section line, and 19.5 meters (64 feet) north of the 
middle of the road. The underground, station, and witness marks are described 
in note 1. The southeast corner of the Thomas house is 49.7 meters (163 feet) 
distant in azimuth 92'15'. The station is surrounded by a bed of charcoal. 

Marty (Johnson County, F. D. Granger, 1884).-Lost. 
Haskin Johnson Count , F. D. Granger, 1886; 1922).-About 7 miles east 

of Spring hill, in the S W Y  4 sec. 18, T. 16 S., R. 25 E., on land kmwn (1922) as 
the Widow Kearn farm. The underground, station, and witness marks are 
described in notes 1 and 3. Reference mark no. 1, a standard bronze tablet in a 
block of concrete with arrow pointing to the station, is a t  the intersection of the 
fence on the north side of the right-of-way of the Northern Pacific Railway and 
the east fence on the north and south road on the west section line, 147.28 meters 
(483.2 feet), S. 10' W. (magnetic) from the station. Reference mark no. 2, 
similar to no. 1, is in the east fence line of the roadway on the west section line, 
57.24 meters (187.8 feet), S. 62' W. from the station. The southwest corner of 
the section is 203.1 meters (666 feet), 8. 5' W. (magnetic) from the station. 
The station mark is surrounded by charcoal. 

Berry (Cass County, Mo., F. D. Granger, 1884; 1922).-About 1% miles west 
of Belton, in the SWY, sec. 10, T. 33 N., R. 46 W., near the east center of a field 
owned (1922) by the estate of E. J. Walker and farmed by S. G. Halloway who 
lives on the south side of the Belton Road The 
underground, station, and witness marks are described by notes 1 and 3. A 
forked cottonwood tree, marked with a triangle 3 feet from the ground on the 
side toward the station, is 85.36 meters (279.5) feet from the station on a bearing 
of 93"23'. 

Bowler (Jackson County, Mo., F. D. Gran er 1884; 1922).-About 2% miles 
southwest of the town of Lees Summit, in the%W%SWM sec. 18, T. 47 N., R. 31 
W., on a small hill about f4 mile west of the dwelling house on the farm owned 
(1922) by the J. 0. Bowler heirs. The underground, station, and witness marks 
are described i n  note 1. The following distances and bearings are from the sta- 
tion: To fence on south side of pasture, 49 meters (160 feet) south; to north end 
of coping on east retaining wall of concrete bridge on north and south stone road, 
176 meters (573 feet); to center of north and south stone road, 174 meters (572 
feet) west; to center of east and west road, 193 meter8 (632 feet) north; to 
center of rock road a t  intersection of east road out from Bowler's place, 260 meters 
(854 feet), N. 60' W. (magnetic). In 1922 the south witness stone was not found. 

Fulton (Cas8 County, Mo., F. D. Granger, 1883; 1922).-About 2 6 miles east 

44 N., R. 31 W., Fj1.36 meters (168.5 feet) from the northwest corner of the quar- 
ter, 21.67 meters (71.1 feet) south of the fence forming the northern boundary of 
Fulton's farm and separatin i t  from the main road, and 21.79 meters (71.5 feet) 
east from a small house. %he underground, station, and witness marks are 
described in note 1, the witness marks being 4 inches below the surface. The 
marble post bears the inscription "F.D.G. 1883" on its north face. The follow- 
ing distances and bearings are from the station: To  center of well, 16.31 meters 
(53.5 feet), S. 55" W. (magnetic); to hedge on ?4 section line, 47 meters (153 feet), 
true west; to section corner in center of road between sections 2 and 35, 53 
meters (174 feet), N. 75' W. (magnetic) ; to center of road on line between sections 

mile due south of the station. 

The earth around the station is mixed with charcoal. 

of Harrisonville on land owned (1922) by M. C. Fulton, in the N d % sec. 2, T. 

For notas in regard to marking of Stations see p. 40. 
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2 and 35, 28 meters (92 feet), north; to southeast corner of G. B. Weaver’s house, 
53.4 meters (175.2 feet), N. 6’ W. (magnetic). 

Supplementary points 

Blue Hill (U.S.G.S.) (Mitchell County, U.S. Geological Survey) .-This station 
is descrikd in Bulletin 122 of the United States Geological Survey, page 192, as 
follows: In Mitchell Co., Kans., on Blue Hill. Permanent mark: Rock with 
cross and U.S.G.S. cut in the top.” The station was recovered in 1891 by 
F. D. Granger. 

Salina west base latitude station (Saline County, F. D. Granger, 1896).-This 
station is 7.87 meters (25.8 feet) east of Salina west base and is marked by a pier 
of stone and brick laid in cement. 

Buffalo Mound, azimuth mark (Wabaunsee County, F. D. Granger, 1888) .-On 
a prominent rocky butte about 3 miles southwest of the old town of Maple Hill. 
The butte is well known in the vicinity and has a large rock pile on its summit, 
said to have been placed there by the Indians. The station is a few feet south of 
the rock pile and is marked by a bottle of ashes buried 8 inches below the surface 
of the ground. 

Stenger (Osage County, F. D. Granger, 1887).-On the summit of a small 
hill known as Stenger Hill, about 3 miles west of Carbondale, in the NE. y4 of the 
SWK sec. 16, T. 14 S., R. 15 E. The underground mark is a dark glass bottle 
filled with ashes and buried 1% feet below the surface. The surface mark is a 
nail in the top of a pine stub 2 by 4 by 16 inches. Surrounding thk stub are Rome 
flat limestone rocks placed on end and covered with earth. 

Topeka First Presbyterian Church, spire (Shawnee County, F. D. Granger) .- 
The spire of the church on the west side of Harrison Street between Eighth Avenue 
and Ninth Street, Topeka. 

Topeka State House, west wing, cupola (Shawnee County, F. D. Granger, 
1887).-The center of a small low cupola in the center of the west wing, Topeka 

- 

State House. 
Topeka Methodist Church, spire (Shawnee County, F. D. Granger, 1887).- 

The spire on the northeast corner of the Methodist Church on the southwest 
corner of Harrison Street and Sixth Avenue, Topeka. 

Topeka Insane Asylum, cupola (Shawriee County, F. D. Granger, 1887) .-The 
station is the higher one of the two cu olav of the Topeka Insane Asylum. 

Le Compton (U.S.G.S.) (Dou las Zounty, U.S. Geological Survey, 1889).- 
In  the SWY, Bec. 15. T. 12 S., k. 18 E., 1.2 meters (4 feet) north and 289.6 
meters (950 feet) east of the southwest corner of the section. 

Carson (Douglas County, F. D. Granger, 1887).-About seven miles south- 
southwest of Lawrence, and about 2 miles northwest of the Three Sisters, well- 
known hills on the Lawrence-Willow Springs Road, in the S E f i  sec. 22, T. 13 
S., R. 19 E. The station is on land belonging (1887) to Samuel Carson, arid 
the point has been recently christened Hazel Hill. The underground mark is a 
glass bottle filled with ashes arid buried 2% feet below the surface. The surface 
mark is a limestone post 2% feet long and 6 inches s uare, marked on the top by 
two rectangular grooves and the letters 1J.S.C.S. %he following distances are 
from the station: To lone oak, 167.7 meters (550 feet) north of east; to corner of 
stone fence (northwest corner of quarter-section), 62.8 meters (206 feet) north of 
west; to fence, 11.6 meters (38 feet) north. 

Blue Mound (Doiigla~ County, F. D. Granger, 1887).-On a prominent hill 
about 8 miles southeast of Lawrence in the SWK sec. 22, T. 22 S., R. 13 E., on 
land belonging (1887) to Obadiah Stett. The underground mark is a white glasa 
bottle filled with ashes and buried about 3 feet below the surface. The surface 
mark is a limestone post 2% feet long and 6 inches s uare at the top, buried flush 
with the round, and marked with the letters U.S.(!?.S. and two grooves at right 
an les 

8eckon line 1 (Johnson County, F. D. Granger, 1885).-At the intersection 
of two roads, 479 meters ( I  ,572 feet) north 37’55‘ west of station Marty. 

Section line 2 (Johnson County, F. D. Granger, 1885).-One half mile due 
south of section line 1 and 520.4 meters (1,707 feet) south 34’14‘ east of station 
Marty. 

Base 1 (Johnson County, F. D. Granger, 1885).-Between two east and west 
roads, east of station Marly, about 670 feet south of the road to the north, and 
2,470 feet west of State line road to the east, on the property of Tryon Brothers 
(188.5). 

t h e  south face has “F.D.G. 1887” cut near the top 

The station is marked by a bottle 2% feet below the surface. 
For notes in regard to marking of stations sea p. 40. 
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Base 2 (Johnson County, F. D. Granger, 1885).-According t o  the field records 

this station is 271.24 meters (889.9 feet) from Base 1 in azimuth 18'43'. How- 
ever, recent surveys by Mr. E. H.  Owens a n  engineer from Kansas City, indicate 
tha t  this length is 50 feet too short. %he corrected length of 939.9 feet was 
accordingly used in the computations. 

State line 2 (Johnson County, F. D. Granger, 1885).-At the northeast corner 
of the northwest fractional quarter of sec. 26, T. 12 S., R. 25 E., and 2.90 meters 
(9.5 feet) west of south from the  half-mile stone midway between two east and 
west roads on the State line. 

State line 1 (Johnson County, F. D. Granger, 1885).-At)out l)$ miles south of 
Saiita Fe, Mo., and 15.82 meters (51.9 feet) north of west of the Missouri boundary 
Htone, which is at the southeast corner of the southwest fractional iiarter of scc. 
35, T. 13 S., R. 25 E., at the interRection of Statc line and Belton-8lathe Roads. 

State line 3, stake (Johnson County, F. D. Granger, 1885).-on the west side of 
the State line road, about )/z mile north from the road running east from Aubry, 
and 552.1 meters (1,811 feet) a little west of north froin the State boundary stone 
at the northeast corner of the southwest fractional quarter of sec. 23, T. 14 S., 
R. 25 E. well driven stake. 

Kansas City astronomical station (Jackson County, Mo., C. &. Sinclair, 1882) .- 
In the grounds of the Franklin School, corner of Washington and Fourteenth 
Streets, 6.1 meters (20 feet) east of the building, and 5.105 meters (16.75 feet) 
south of the north end. The  station is marked by a pier made of 2 sandstone 
posts 8 by 11 inches, 5 feet 11 inches long, set in concrete, with tops 3 feet above 
the ground, and 17 inches apart. Between these two posts is a similar one with 
top just above the ground and with a cross marking the station. In 1900 the 
Survey was informed t h a t  a contract had been let for a building which would 
cover this station. 

The station is marked by a nail in the top  of a stron 

MEADES RANCH TO COLORADO STATE LINE 

Principal points 

Allen (Russell County, F. D. Granger, 1892; 1922).-About 1 mile west and 
4 niiles south of Russell, in the NW% see. 22, T. 14 S., R. 14 W., in a cultivated 
field owned (1922) by E. Hall who lives % mile south. Both the undergrouiid and 
the station marks are standard bronze station tablets in concrete blocks. the 
former 32 inches, the  latter 11 inches below the  surface. A standard bronze refer- 
ence tablet in a concrete block is in the  fence line on the south side of the road, 
on the north line of sec. 22, 114 meters (375 feet) east of the stone at the northwest 
corner, and 66.20 meters (217.2 feet) t rue north from the station. Distances and 
azimuths t o  other points are as follows: Stone marking northwest corner of sec. 
22, 136.18 nieters (446.8 feet) 122' 27'; north chimney of house, about 150 
yards, 99' 36'; north chimney of a n  old house, 158' 18'; southeast ehinincy of 
kame house about 90 feet. Additional references are: West t o  center of road on 
west section line, 115.5 meters (379 feet); north t o  center of road on north section 
line, about 240 feet. 

Blue Hill (Ellis County, F. D. Granger, 1892; 1922).--About 8 miles north 
and 1% niiles west of Walker, in a large pasture on a prominent ridge forming 
par t  of the Blue Hills, in the S>$ sec. 21, T. 12 d., R. 16 W. The underground 
and witness marks are  described in notes 2 and 3. The station mark is a standard 
bronze tablet in a concrete block projecting 3 inches above the surface. The two 
witness posts are  8 feet north and south of the station. The followirig distances 
and azimuths are  from the station: Ravine, 34.1 meters (112 feet), 63' 46'; the  
head of a ravine 46.9 meters (164 feet), 133" 34'; the  head of a ravine, 104.2 
meters (342 feet), 288' 34'; the head of a ravine, 64.9 meters (213 feet), 254" '25'; 
and an old sod house, 340' 59'. 

Fairmount (Barton County, F. D. Granger, 1892; 1922).-About 3 miles 
northwest of Galatia, in the NE% sec. 8, T. 16 S., R.  15 W., and 1.98 meters (6.5 
feet) north of the E'airmont schoolhouse lot, the  southwest corner of which is the 
center of the section. The underground and station marks are standard bronze 
tablets in coiicrete blocks, the  former 36 inches, the  latter 11 inches bclow the 
surface. A standard bronze reference tablet in a concrete block is 7 feet north of 
the northwest corner of the schoolhouse lot on the north and south half-section 
line, and 32.46 incters (106.5 feet), S. 78" W. (magnetic) from the station. Addi- 
tional references are ah follows: Northeast corner of schoolhouse lot, 29.6 meters 
(97 feet), N. 81' E. (inagnetic); center of wall, 70.4 ineters (231 feet), H. 30' E 
(inagiletic); ceiiter of coiicrcte base of flagpole, 67.82 nieters (222.5 feet), S. 3" E' 

For notes in regard to marking of ststions sea p. 40. 
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(magnetic) * northeast corner of Fairmount schoolhouse, 69.22 meters (227.1 
feet), S. gb W. (magnetic); northeast corner of schoolhouse lot, 32.6 meters 
(107 feet) S. 75’ W. (ma netic). 
Hays (hllis County, F. %. Granger, 1892; 1922).-About 4 miles northeast of 

Hays, pear the north center of sec. 24, T. 13 S., R. 18 W., just south of the road 
separating sections 24 and 13, on land belonging (1922) to Edward Polifka, who 
lives on the same quarter section yZ mile southwest of the station. The under- 
ground and station marks are standard bronze station tablets in concrete blocks, 
the former 36 inches below the surface and the latter projecting 4 inches above 
the surface. Two standard bronze reference tablets in stone posts are in the 
meridian 8 feet north and south of the station. Distances to other points are aa 
follows: Center of road on line between sections 24 and 13, 10.4 meters (34 feet) 
north; center of hedge row, 3.7 meters (12 feet) south; west end of hedge, 57.9 
meters (190 feet) east; stone post 6 inches s uare projecting 6 inches and marked 
“U.S. 1904,” 65.90 meters (216.2 feet), N. 71O.E. (ma netic) 
La Crosse (Rush County, F. D. Granger, 1892; 192!).-About 5% miles north- 

east of La Crosse in the NWj./4 sec. 12, T. 17 S., R. 18 W., qn the hi hest point of 
a prominent hill, in a pasture owned (1922) by George Schwab. stone house 
stands on the summit of a prominent hill about 1 mile to the northwest. The 
underground, station, and witness marks are described in notes 1,2, and 3. The 
following distances and directions are from the station: Northwest corner of Mr. 
Schwab’s barn, 120.7 meters (396 feet) S. 30’ E. (magnetic); center of drilled 
well, 172.15 meters (564.8 feet), S. 23’ b. (magnetic); north and south fence on 
west side of pasture, 163.1 meters (535 feet) west; center of road on west line of 
section 8, 291.4 meters (956 feet) west. 
Smoky Hill (Ellis County, F. D. Granger, 1893; 1924).-About 14 miles north 

of McCracken, in the south central part of sec. 21, T. 15 S. R. 20 W., on the 
highest part of a prominent hill overlooking the Smoky Htll hiver. The station 
is in the southern part of a large cattle ranch (10,000 acres) operated (1922) by 
Frank Meserve, and is 1,000 feet north of the southern fence of the range, 350 
feet south of where the hill slopes suddenly down into the Smoky Hill valley, 
and 180 feet southwest of a point of about the same elevation as the station which 
is nearer this sudden slope. There are two hills to the west of the station, a 
prominent one of about the same elevation as that on which the station is located, 
600 feet distant, and a smaller one 375 feet away. There is also a small hill 430 
feet east and one 550 feet south. There is a deep ravine to the e a s t a  lesser one 
to the west, and a steep bluff to the north. James K. Hardwick’s house is % 
mile south of the station. The underground mark is a standard bronze station 
tablet cemented in the mouth of a jug encased in concrete 34 inches below the 
surface. The station mark is a standard bronze tablet in a concrete block 
projecting 3 inches above the surface. Two stone witness posts are in the merid- 
ian, distant 4.3 meters (14 feet) north and 3.911 meters (12.83 feet) south 
respectively. A stone, used in 1924 to mark the position of the astroriomicd 
transit, is 14.160 meters (46.46 feet) from the station in azimuth 346” 07’. The 
windmill at the stock ran e bears 169’ 20’. 

Trego (Trego County, %. D. Granger, 1893. 1922).-About 7 miles southwest 
of Ellis, in the NE% sec. 27, T. 13 S., R. 21 vb., 103.3 meters (339 feet) south of 
the north line and 479.1 meters (1,572 feet) west of the east line of the section, on 
the highest point of a ridge in the pasture owned (1922) by J. G. Loflin, and about 
5 mile north of his house. The 
station mark is a standard bronze tablet in a concrete block flush with the surface. 
Two stone witness posts are in the meridian 2 or 3 meters north and south of the 
station and a circular trench surrounds the station. The following dist,?nces and 
azimuths are from the station: Round Top Mount, 155’; northern Nipple,” 
about 625 yards, 227’; southern “Nipple,” about 550 yards, 239’ 36’; northeast 
corner of section 27, about 500 yards, 256’ 21’; stone pile on top of prominent 
mound, about 1% miles, 64” 40’. The center of a drilled well near Loflin’s house 
is 410.0 meters (1  345 feet) S. 9” W. (magnetic) from the station. 

Skeggs (Ness bounty, I!’. D. Granger, 1893; 1922).-About 1% miles north- 
west of Brownell, in the southeastern part of sec. 16, T. 16 S., R. 22 W., on land 
owned (1922) by R. L. Skaggs, and about 200 yards from his house. The iinder- 
ground mark is a standard bronze station tablet, cemented in the mouth of a jug 
which is encased in concrete, 36 inches below the surface. The station mark IS a 
standard bronze tablet in concrete 10 inches below the surface. A standard 
bronze reference tablet in a block of concrete is 2 feet west of the fence line on the 
west side of the roadway, on the ea& line of Net. 16, 3 feet south of the south fence 

The underground mark is described in note 8. 
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of Mr. Skaggs' garden, and 183.37 meters (601.6 feet), N. 60' E. (magnetic) from 
the station. The following distances and azimuths are from the station: North- 
west corner of Skaggs' barn, 227'20'; chimney of Skaggs' house, about 200 yards, 
244'36'; southeast corner of section 16, 335'02'; belfry of schoolhouse at Brownell, 
343'61'; corner of post of fence, 25.33 meters (83.1 feet) southeast; corner post 
of fence, 32.49 meters (106.6 feet) southwest; corner post of fence, 32.0 meters 
(105 feet) northwest; center of drilled well, 101.5 meters (333 feet), N. 36' E. 
(magnetic); center of road and east line of section 16, 192.6 meters (632 feet) 
east. A farm road running east and west 55 feet north of the station leads into 
the well-traveled road to  Brownell, which passes in front of Mr. Skaggs' house. 

Big Creek (Trego County, F. D. Granger, 1893; 1922).-About 7 miles south of 
Wakeeney, in theextreme southwest corner of the NE%NE%NW%NWx sec. 17, 
T. 13 S., R. 23 W., on land owned (1922) by Jacob Rchneider, who lives about 
mile south. The underground mark is described in note 8, except that  above the 
stone jar is a concrete block containing a standard bronze station tablet 32 
inches below the surface. The station mark i s  a standard bronze tablet set in a 
concrete block 12 inches below the  surface. A standard bronze reference tablet 
in a block of concrete is in the fence line on the south side of the roadway on the  
north line of sec. 17, 83.76 meters (274.8 feet), N. 15' W. (magnetic) from the 
station. Distances and azimuths t o  other points are as fOllOW8: Northwest 
corner stone section 17, 319.4 meters (1,048 feet), 105'32'; McCormick's windmill, 
203'13'; center of road on north line of section 17, 91.1 meters (299 feet) north. 

Schmidt (Ness County, F. D. Gran er, 1893; 1922).-About 9 miles northwest 
of Ransom and 9 miles northeast of btica, in the northeast corner of the NE% 
N E g N E g N W g  sec. 2, T. 16 S., R. 25 W., on land owned (1922) by George B. 
McNinch who lives M mile west on the  north side of the road. The underground 
mark is described in note 8. The station mark is a standard bronze tablet in a 
concrete block 11 inches below the surface. Reference mark No. 1, a standard 
bronze reference tablet in a concrete block, is in the south fence line 011 the south 
side of the roadway, 11.22 meters (36.8 feet), N. 14" W. (magnetic). from the 
station. Reference mark no. 2, similar t o  no. 1, is at the intersection of the 
fence on the  south side of the roadwa and the  north and south fence on the half 
section line, 31.15 meters (102.2 feet) 8. 55" E. (magnetic) from the station. The 
quarter section corner is 38.16 meters (125.2 feet) from the station in azimuth 
240'63'. Additional references are as follows: Center of road on north line of 
sec. 2, 18.9 meters (62 feet) north; half-section line, 30.8 meters (101 feet) east. 
Reference marks nos. 1 and 2 were probably destroyed by road construction in 
1932. 

Indian Creek (Gove County, F. W. Perkins, 1891; 1922).-About 7 miles south 
of Gove City, in open prairie, in the northeast corner of the SEY,SE%NWJ/4SEy4 
N W x  sec. 6, T. 14 S., R. 28 W., 011 high land between Indian Creek and Smoky 
Hill River, about 1 mile south of Indian Creek, and 2 miles northwest of the house 
of J. W. Huntington. Above the 
stone jar is a concrete block containing a standard bronze station tablet, 30 inches 
below the surface. The station mark is a standard bronze tablet, set in a concrete 
block, 12 inches below the surface. Broken tile and crockery are  mixed with the 
dirt over the station mark. A standard bronze reference tablet in a block of 
concrete is alongside and just t o  the west of the stone marking the center of 
section 6, 271.21 meters (889.8 feet), S. 74' E. (magnetic) from the station. 
Canyon (Lane County, F. W. Perkins, 1891. 1922).-About 2% miles north and 

H miles east of Shields, in open prairie, in the dE%NE%SW%SEg sec. 17, T. 16 S., 
R. 28 W. Above the jar is 
a block of concrete containing a standard bronze station tablet 29 inches below 
the surface. The station mark is a standard bronze tablet set in a concrete 
block 12 inches below the  twrface. A standard bronze reference tablet in a con- 
crete block is on the east side of the roadway on the half-section line of sec. 17, 
311.35 meters (1,021.5 feet) N. 88' W. (magnetic) from the station. Additional 
references are as follows: Center of road on west line of HeC. 17, 309.4 meters 
(1,015 feet)' south line of sec. 17 195.7 meters (642 feet). 

Beaver (Logan County, F. d. Perkins, 1891; 1922).-About 18 miles north 
of Scott Cit ?4 mile north of Hell Canyon, about 5 miles by road south of the 
Smokv Hill giver, and about 1 775 feet east of the Scott City-Oakley Highway, in 
the  S w % N E %  sec. 27, T. 15 S., k. 32 W.! near the northern edge of the plateau which 
extends south from the Smoky Hill River. The underground mark is described 
in note 8. The station mark is a Ntandard bronze tablet in concrete 11 inches 
below the surface. Broken tile and crockery are mixed with the dirt above the  

The underground mark is described in note 8. 

The  underground mark is described in note 8. 
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station mark. A standard bronze reference tablet in a concrete block is 1 foot 
east of the stone marking the center of sec. 27, 277.80 meters (911.4 feet;, S. 1’ W. 
(magnetic) from the station. The north and south half-section line is 75.3 meters 
(247 feet) west of the station. The following distance and azimuths are from the 
station: Northeast corner of section 27, 945 paces, 231’2W.6; southwest corner 
of section 27, 39’58’; southeast corner of section 27, 325’41’; prominent mound 
a t  edge of bluff in section 22, 147O30’. 

Monument (Logan County, F. W. Perkins, 1891; 1922).-About 15 miles south 
of Oakley, in the southeast corner of the NE%SE%SEY,NWY,NWY, see. 28, T. 13 
S., R. 32 W., 011 the first high ground north from the Smoky Hill River, about 5>4 
miles from the river, and 1% miles southwest of the house of Warren A. Whartori. 
The underground mark is described in note 8. Above the jar is a block of con- 
crete containing a standard bronze station tablet 25 inches below the surface. 
The station mark is a standard bronze tablet in concrete 9 inches below the 
surface. A standard bronze reference tablet in a concrete block is 21 feet east 
and 22 feet north of the  stone marking the northwest corner of section 28, and 
421.5 meters (1,383 feet), N. 65’ W. (magnetic) from the station. The north line 
of section 28 is 300.2 meters (985 feet) north. 

Sheridan (Logan County, F. W. Perkins, 1891; 1922).-On the  northern edge 
of the tableland, 4 miles south of the Smoky Hill River, 11 miles southwest of 
Rii~sell Sprin s 11 miles south of McAllaster and 13 miles east-southeast of Wal- 
lace, in the !%gNWgNE%NE>i sec. 7, T. 14 S., R. 36 W. The underground 
mark is a hole in the bottom of a stone jar, 36 inches below the  siirface. Abovr 
the jar is a concrete block containing a standard station tahlct 30 inches 
below the surface. The station mark is a standard bronze tablet in a concrete 
block 9 inches below the  surface. Broken crockery and tile are mixed with the 
dirt above the  station mark. Reference mark no. 1 ,  a standard bronze tablet in 
a concrete block, is 32 feet north of the center of the roafiway on the north sick 
of sec. 7, on the east and west fence line, 163.71 meters (537.1 fret), 8. 13’ W. 
(magnetic) from the station. Reference mark no. 2, a standard bronze tablet in 
the stone post marking the northcast corner of sec. 7, is 278.95 meters (915.2 feet), 
N. 42’ E. (magnetic) from the  station. Thc east linc of sec. 7 is 234.4 meters 
(769 feet) east. The following azimuths are from the  station: South gable of 
Freeman’s stone house, 265O 26’; ridge of Wurst’s stone granary, 266’ 18’; north 
gable of Jessie Wagner’s stone house, 320’ 36’. 

F. W. Perkins, 1891. 1922).-Abont 5 miles north of 
Russell Springs arid 5J’miles  southeast of Jkinona, in the NW>iNW>ISE>I 
SE>iSW>c sec. 24, T. 12 8., R. 35 W., on the highest ground in the pastiirc 
owned (1891) by Vincent W. Battreall, and 56 mile southwest of his house. The 
iindcrground mark is described in note 8. Ahove the  jar is a concrete block 
containing a standard bronzc station tablet 25 inches below the surface. The 
station mark is a standard bronze tablet in concrete 10 inches below the surface. 
Broken crockery is mixed with the  dirt over the  station mark. A standard bronze 
reference tablet in a hlock of concrete is at the south side center of section 24, on 
the )$ section line, on the north side of the roadway, 230.28 meters (755.5 feet), 
S. 70’ E. (magnetic) from the  station. Additional references are as follows: 
North and south half-section line of sec. 24, 188.1 meters (617 feet), east; south 

Gopher (Logan Count 

line of sec. 24, 132.6 meters (435 feet), south. 
Teeters Hill (Loaan Countv. F. W. Perkins. 1891: 1922).-About 16 miles 

northeast of Wailace, 7f4 mile; northwest of McAllaster, in the southwest corner 
of the NWY,NE%SWSNWX sec. 30, T .  I1 S., R. 37 W., on the highest of the  
bluffs on the south side of the  north fork of the  Smoky Hill River, about 2 
miles south of J. F. Teeter’8 ranch, and 8/4 mile west of thc road from McAllaster 
to Teeter’s ranch. The underground mark is a 1-gallon jar, placed bottom up, 4 
feet below the  surface. Above t h e  jar is a 5-inch drain tile 25 inches long filled 
with concrete and encased in  a mass of concrete 15 inches in diameter. The 
mark is 23 inches bclow the surface. The station mark is a Rtandard bronze 
tablet set in concrete 10 inches helow the surface. Pieces of broken tile are mixed 
with the  dirt over the mark. A standard bronze reference tablet in a concrete 
block is in the  fence line on the west line of sec. 30, is 187.03 meters (613.6 feet), 
S .  84’ W. (magnetic) from the station. The east end west half-section line of 
sec. 30, is 285.6 meters (937 feet), south. 

Wallace Bluffs (Wallace County, F. W. Perkins, 1891; 1922).-About 4 miles 
south of Wallace, in the NW%SE>i scc. 7., T. 14 S., R. 38 W., on the south 
bluffs on t h r  south forks of the Smoky Hill River, about  500 meters from the  
road from Wallace, on the highest land in the section. The underground mark is 
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a %-inch hole in the bottom of a 1-gallon stone jar placed bottom up  4 feet below 
the surface. Above this is a 4-inch tile, 2 feet long, filled with concrete and 
encased in a mass of concrete 18 inrhes in diameter. A standard bronze station 
tablet is in the top of the  tile 2 feet below the surface. The station mark is a 
standard bronze tablet in a concrete block 10 inches below the surface. Broken 
crockery and pieces of tile are in the  dirt over the  mark. A standard bronzc 
reference tablet in a block of concrete is on the east break of the ridge 124.30 
meters (407.8 feet), N. 74O E. (magnetic) from the station. 

Turtle (Wallace County, F. W. Perkins, 1891; 1922).-About 9 miles north of 
Sharon Spriiigs, 554 miles north of Smoky Hill River, and 1 mile west of the 
Sharon S rin s Goodland highway, in the northwest corner of the NE)@E% 
NEI&SE)&E#&. 9, T. 12 S., R. 40 W., on the divide between the headwaters 
of f'ond Creek on the south and Turtle Creek on the north, on the west 
line of the roadway on the east line of section 9, and 334.7 meters (1,098 feet) 
south of thc half-section corner on the east side center of section 9. The under- 
ground mark is described in note 8. Above the jar is a block of concrete containing 
a standard bronze station tablet 24 iiichcs below the surfare. The station mark 
is a staridard bronze tablet in concrete 10 inches below the surface. Broken tile 
is mixed with the dirt over the mark. A standard bronze reference tablct in 
concrete is in the fence line on the east boundary of the roadway on the sectioti 
line betwecm sections 9 and 10, 13.56 meters (44.5 feet) due east (true) from the  
station. 

Curlew (Wallace County, F. W. Perkins, 1891; 1922).-About 4 miles south 
and 136 miles west of Sharon Sprin s in the  northeast corner of the SW$/,SW>/, 
NExNE)i  sec. I?, T .  14 S., R. 40%., near the  northern edge of the  plateau 
which, commencing about 6 or 7 miles south of the Smoky Hill River, extrnds 
south t o  Arkansas. The station is on land owned (1922) by John Haarberg, 
southwest of his house, in the north part of his garden. The underground mark 
is described in note 8. Above the jar is a block of concrete containing a standard 
bronze station tablet 24 inches below the surface. The station mrtrk, a standard 
bronze tablet in a concrete block, is 10 inches below t h e  surface. A standard 
bronze reference tablet in a concrete block is on the east side of the east garden 
fence, 12.59 meters (41.3 feet) S. 86' E. (magnetic) from the station. The center 
of a drilled well iron casing is 12.8 meters (42 feet) N. 52" E. (magnetic) from the 
station. The southwest corner of Mr. Haarberg's house is 32.83 meters (107.7 
feet) N. 38' E. (magnetic) from the station. 

MeLane (Wallace County, F. W. Perkins, 1891; 1922).-About 14 miles 
northwest of Sharon Springs and 11 miles north of Weskan, on the Goose Creek 
bluffs, about 1 mile south of the  creek, and 2% miles southeast of McLane's 
ranch. The road from McLane's ranch t o  Sharon Springs asses about 200 meters 
south of the station and the Lister post office is about $mile northwest. The 
station is 011 t h e  .section line between sections 3 and 10, T. 12 S., R. 42 W., 
254.05 meters (833.5 feet) west of the  section corner at the northeast corner of 
Rectioii 10 and southeast corner of section 3. C. H.  Rich owns the  land in 
sectioii 10 (1922). The underground marks are as follows: Lowest mark is R 
hole i i i  the  1)ottoui of R earthenware jar, placed bottoni up  4 feet below t h r  
surface. A h v c  the  jar  is a drain tile filled with concrete and enmsed in concrete, 
with a standard h o n z e  station tablet in the  top, 23 inches below the surface. 
The station mark is a standard bronze tablet in roiicrete and projects 2 inches 
above the  surface. 

Arapahoe (Cheyenne County, Colo., F. W. Perkins, 1891 ; 1922) .-About 
7 miles southeast of Arapahoe, 11 miles southwest of Weskarl, 3 rnilcs west of 
the  Kansas-Colorado boundary line, in the  NW)/,NE)/, sec. 10, T. 15 S., 
R. 42 W., on the highest and most prominent hill in the vicinity. The station 
and underground marks are similar to  those at Cudew (see above). Pieces of 
broken crockery and tiIe are mixed with the dirt over the  station mark. A standard 
bronLe reference tablet in concrete is on the  south fence line of thc roadway 
along the north line of section 10, 30 feet south of the section line, and 238.81 
meters (783.5 feet), N. 13" W. (ma netic) from the  station. Additional refer- 
ences are as follows: Drain pipe wit% cap at the  northeast corner of section 10 
(U.S. Land Office Mark), 516.0 meters (1,693 feet), N. 45" E. (magnetic); east 
line of section 10, 449.0 meters (1,473 feet), east. 

Monotony (Cheyenne County, Colo., F. W. Perkins, 1891 ; 1922).-Near the 
north boundary of the county, 12 miles north and 4 miles west of Arapahoe 
Railroad station, on the  highest point of the  divide between the north fork of 
the Smoky Hill River to  the north and Sand Creek t o  the south, and about 

For notes in regard to marking of stations SBB p. 40. 



54 

3 miles from each in the NW%NE% sec. 8, T. 12 S., R. 43 W. The nearest 
house (1891) is on the Cheyenne Wells-Burlington road about 4% miles north- 
west of the station and belongs to A. Eichels. The station and underground 
marks are similar to those a t  station Curlew (see p. 53). PieceEl of broken crockery 
and tile are mixed with the dirt over the mark. A standard bronze reference 
tablet in concrete, projecting 4 inches above the surface, is in the fence line on 
the north line of the roadway along the north line of the section, 2.59 meters 
(8.5 feet) east of the half-seciion corner 30 feet north of the center of the road- 
way, and 290.38 meters (952.7 feet) fi. 14’ W. (magnetic) from the station. 
Additional references are as follows: North and south half-section line, section 8, 
153.0 meters (502 feet), west; half-section corner between sections 8 and 5, 
marked with iron pipe and cap, 319.4 meters (1,048 feet), N. 43’ W. (magnetic); 
north line section 8, 281.0 meters (922 feet), north. 

Supplementary points 

U.S. COAST ANI) GEODETIC SURVEY 

Castle Rock (Gove County, F. D. Granger, 1890).-About 11 miles south and 
2 miles west of Collyer, near sec. 1, T. 14 S., R. 26 W. To the northwest, a few 
hundred yards from the rock, stands the famous Castle Tower which rises abruptly 
from the flat prairie to the height of 73 feet. The main Collyer road passes 
about 200 yards west of the rock. 

Rock. in the SW% sec. 3. T. 14 S.. R. 26 W. 
Bluff (Gove County, F. D. Granger, 1890).-About 2 miles west of Castle 

About ?4 mile south of the station 
I~ 

is a sod house occupied (1890) by’a Mr. McCartney. 
Hill (Lane County, F. D. Granger, 1890) .-About 6 miles northwest of Shields, 

in sec. 13, T. 16 S. R. 29 W. 
Pond (Wallace bounty, F. W. Perkins, 1891; 1908).-About 6% miles north 

and % mile east from Sharon Springs, on the first high ground after crossing the 
Smoky Hill River, and about 3 miles north of the river, in the southeast corner 
of the SWgNWy4NEj/NW?4SEy4 sec. 26, T. 12 S., R. 40 W. A road running 
north from Sharon Springs passes 1 mile west of the station, and a road run- 
ning northward along the section line % mile east of Sharon Springs passes 
within 5 mile of the station. The house of John Wesley Bouslog, who lives in 
the NW% sec. 34, hears about west southwest from the station. The under- 
ground mark is a 1-gallon earthenware jar buried with bottom up, 4 feet 2 inches 
below the surface. A $-inch hole in the center of the bottom marks the station. 
Above the jar is a drain-tile pipe 5% inches in diameter and 25 inches long with 
the top of the tile 22 inches below the surface. Above the tile is a white-oak 
post painted red, 3)/z inches Bquare arid 2 feet long, with the top projecting 3 inches 
above the ground, and marked by a galvanized tack. Pieces of tiles and earthen- 
ware jars were mixed with the earth in filling the hole. About 6 inches below 
the surface is a paving of broken tiles and earthenware jars about 2 feet square. 
A small quantity of broken jar was left on the surface and a sod wall was built 
around the station. A pine stake was put in place of the old oak stake in 1908. 
Four reference stakes of white oak painted red, 3% inches square by 2 feet long, 
with a tack in center of each, are approximately 5 feet from the station, north, 
cast, south, and west. 

Gilbert (Wallace County, W. H. Burger, 1908).-About 7 miles S. 80’ W. 
from Wallace and 3 miles south of the Union Pacific Railway, in the SEg 
SW>$ sec. 1, ‘k. 14 S., R. 40 W. The station is about .4 feet from the east line 
of thc quarter xection and about 5 feet from the north line, on pasture land 
belonging to H. E. Gilbert who lives about 2 miles east of Sharon Springs and 
about 2 miles north of the station. It is marked by a pint bottle encased in a 
Fylinder of concrete 12 inches in diameter and 18 inches long with the top insciibed 

U.S.C. & G.S. 1908.” The underground mark is similar except that the 
cylinder is only 12 inches long and has no inscription. Broken glass was placed 

A flagpole was observed upon. 

around the station mark and around the tripod legs. 
Wallace latitude station (Wallace County, E. Smith, 1886; 1922).-In the 

northeastern corner of the small Dark belonging to the Union Pacific R d l W a Y  co. 
at Wallace. iwo limestone-piers, each 6 feet in length, set 
firmly in concrete to the deptg of 3 feet below the general surface of the ground. 
In 1908 a point midway between the piers waa marked by a cross in the stone 
fla ging. 

kaneae-Colorado boundary mark 13% (Wallace County, F. W. Perkins, 
1891).-At the oint formerly occupied by the stone monument marking 
the State line, wEich has been removed. The position was recovered approxi- 

It is marked b 
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mately and is now marked by the center of the mouth of a gallon jug buried with 
mouth u 2 feet 8 inches below the surface. The jug was covered with 1 foot of 
earth a n a  two thicknesses of 1-inch boards 2 feet square. A tack in boards mark8 
the station. The surface mark is a cross chiseled on hard conglomerate sandstone, 
20 by 15 inches‘,b 6 inches deep. The stone projects an inch above the surface 
and is marked 3 . M .  7334.’’ It is covered with a mound of limestone, forming 
a prominent object. 

MEADES RANCH TO NEBRASKA STATE LiNE 

Principal points 

Dial (Osborne County, F. D. Granger, 1897).-On a prominent hill known 
locally as Sand Mound, near the west center of the SW% sec. 22, T. 9 S., R. 13 W. 
A north and south section line road crosses Sand Mound at a short distance west 
of the station. The surface mark is a limestone post 6 inches square and 2 feet 
long, placed with its top flush with the surface, marked by a drill hole and the 
letter8 U.S.C.S. The underground inark is a cross in the top of a copper bolt 6 
inches long and 0.6 inch in diameter wedged with wire nails in a drill hole in a 
flat ledge of rock which is in its original position. The bolt is 2.03 feet below the 
to of the surface mark. 

kiIl Creek (Osborne County, F. D. Granger, 1897).-About 880 feet north 
and 300 feet east of the southwest corner sec. 9, T. 9 S., R. 14 W., on a prominent 
swell of ground. The land belongs (1897) to a land company. The nearest house 
is distant about 0.2 mile and is owned and occupied (1897) by J. E. Harris. The 
station is on line between the center of an old well and the southwest corner of an 
old sod house, 6.04 metera (19.8 feet) from the former and 4.983 meters (16.35 
feet) from the latter. The house is ap roximately northwest of the well. The 
stone marking the southwest corner o f  section 9 is in azimuth 17’42‘27t’ and 
the stone marking the northwest corner of section 9 is in azimuth 174’37’47”. 
The surface mark is a copper bolt with cross lines set in a limestone post 6 inches 
square and 2 feet long, marked with the letters U.S.C.S. on the top surface. The 
underground mark is described in nohe 4. 

Old Well 2 (Smith County, F. D. Granger, 1897).-About 100 fFet almost 
directly east of Old Well (U.S.G.S.) (see p. 66). The surface mark 1s a rough 
stone post 9.5 inches s uare and 2.2 feet long, with two V-shaped grooves a t  right 
angles and the letters g.S.C.S. cut in the top. The underground mark is described 
in note 4. The following distances and azimuths are from the station: Old Well 
(U.S.G.S.) 30.875 meters (129.57 feet), 92°52’32’’;vstone rnarkin southwest 
corner of section 16,466.0 meters (1,529 feet), 282’14’32”; center of Oike Bohlen’s 
house 21.94 meters (72.0 feet), 311’16’. 

Lawrence 2 (Osborne County, F. D. Granger, 1897).-This station is 3.377 
meters (11.08 feet) in azimuth 93’27’ from station Lawrence, U.S.G.S. (see p. 66) .  
The surface mark is a limestone post 1.6 feet long and 6 inches square with two 
rectangular grooves and the letters U.S.C.S. cut in the top. The underground 
mark is described in note 5. 

Brown (Smith County, F. D. Granger, 1898; lW6).-About 4 miles east of 
Smith Center, on high ground near the northwest corner of SEg sec. 20, T. 3. S., 
R. 12 W., on land owned (1906) by C. F. Shade who lives 3/e mile southwest in the 
southwest corner of the section, 80.5 meters (264 feet) south of the hedge row 
on the south side of the east and west half-section line road. The underground 
and station marks are described in notes 5 and 6, exce t that  the marble post does 
not contain the standard bronze station tablet. &e northwest corner of the 
NE%SW% sec. 20 is about 100 aces to the weat. 

Lebanon (Smith Count E’. 5. Granger, 1897; 1906).-About 1% miles north 
and 19i miles east of Leknon, near the northwest corner of the NEgNE% 
sec. 2, T. 2 S., R. 11 W. The station is in the line of an east and west wire 
fence on the south side of the section line road, about 200 feet east of the head of 
a small ravine which runs to the south, and aboqt 1,300 feet west of the north- 
east oorner of the section, on land belonging (1906) to J. W. Crystal. The highest 
round in the vicinity lies about % mile to the north. The surface mark is a ‘E eorgia marble post 6 inches s uare and 2 feet long, with two V-shaped grooves 

at right angles and the 1ettersb.S.C.S. cut on its top. The underground mark 
is described in note 4. To the north in the exact projection of the line from Old 
Well 8,  at a distance of 2.832 meters (9.29 feet) is a pine stub with a nail in it 
and underneath the stub at a depth of 30 inches an upright atone jug. The fol- 

For notes in regard to marking of stations see p .  40. 
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lowing azimuths are from the  station: Anderson’s house, 211’35’; United 
Brethren church, 268O59’42’’ * Cr stal’s house, 314’02’. 

Lipps (Smith County, F. b. & - a n  er, 1898).-1n the  SWY, sec. 1 ,  T. 1 S., 
R. 14 W., on land owned (1898) by joseph Lipps, whose house stands near the  
ccnter of the  west side of the  southwest quarter of the section. The station is 600 
feet east of the  north and south road passing Mr. Lipp’s house. The underground 
and surface marks are  described in notes 5 and 6, except t h a t  the marble post 
does not contain the  standard bronze station tablet. 

Cooper (Smith County, F. D. Granger, 1898).-About 7.5 miles west and 7 
miles south of Red Cloud, near the  center of the NEKSWK sec. 8, T. 1. S., 
R. 14 W., in a cultivated field owned (1898) by E. M. Cooper, about  700 feet 
south and 325 feet west of the center of section 8. The underground and siirface 
marks arc described i n  notes 4 and 6, except t h a t  the  marble post does not con- 
tain the standard bronze station tablet. 

Herrick (Franklin County, Ncbr., F. D. Granger, 1898).-Al)otit 345 miles 
south and 1% miles west of the town of Campbell, in the  SW%SIC$i sec. 2, 
T. 3 N., R. 13 W., on land owned (1898) b Lyman Herrick. The following 
distances and aziniuths are from t h e  station: i t o n e  marking the  southeast corner 
of section 2, 271’1Y.4; Lyman Herrick’s windmill, 4.5.66 meters (149.8 feet), 
274’38‘.4; stone marking the  south center of section 2, 84’27‘.4; belfry of the 
schoolhouse at Campbell, 196’21’25”; southwest corner of Mr. Herrick’s house, 
36.15 meters (118.6 feet), 274O.6; wire fence south of the station, 27.22 meters 
(89.3 feet). The underground and surface marks are described in notrs 5 and 6, 
except t h a t  the post is of hard limestone and does not contain the standard bronze 
station tablet. 

Blue Hill (Webster County, Nebr., F. D. Granger, 1898).-Alxmt 2% miles 
south and 3 miles west of Blue Hill, near tbe sorit! center of per. 24, T. 4 N., 
R. 11 W., on land owned (1598) bv Peter Paugh. l’he followina distances and 
ayirniiths are from the station: Standpipe at) Rlue Hill, 228’33‘21’’; W. W. Hogate’s 
windmill, 339’24’; Hogate’s house, 348’1 9’; stone markinq thc soiith ccnter of 
RCC. 24, 70.531 meters (251.09 feet), 350’10‘; stone marking the  northwwt corner 
of see. 24, 152’09’; wire fence, 13.32 meters (43.7 feet!, 90’. The undrrground 
and stirface marks are described in notes 5 and 6, except t h a t  the marble post 
does not contain the  standard bronLe station tahlet. 

Supplementary p i n k  

Lawrence (U.S.G.S.) (Osborne County, U.S. Geological Survey) .-This station 
is descrit)ed in Brillc~fn No. 122, Results of Primary Triangulation, U.S. Geological 
Survey, as follows: In Oshorne Co., Kans., on a swell of qround near t h e  center 
of the west side of sec. 23, T. 6, R. 14, and about on the hi hest point. Permanent 
mark: Cross and 1J.S.G.S. cu t  on top of large flat stone. fsue; with cross elit on it, 
is underneath the  flat stone.” The station was recovered in 1897 hv F. D. 
Granger. The flat Rtone had been brokcn up, but  the  ju rcmninctl undistiirbed. 

Old Well (U.S.G.S.) (Smith County, U.S. Geolo ical furvey).-This station is 
described in Bulleti4cNo. 122, Results of Primary #r im ulation, U.8. Geological 

I n  Smith Co., Kans., in the  SW#of the  SEg of qer. 16, g!l;eg. 11  and is 42 feet north and 135.75 feet west of the  northwest corner of a 
stone foundation for n building. Permanent mark: Cross and LJ.8.G.S. cut  in 
large rock and a hottle top  set underneath the  rock.” T h e  station was recovered in  

as follows: 

18g7 by F. D. Granger. 
Tipton (U.S.G.S.) (Osborne County, U.S. Geological Survey) .-This station is 

described in Bulletin 122 of the  IJnited States Geological Survey, page 192, as 
follows: “ I n  Osborne Co., Kans., on the  east side of sec. 15, T. 8, R. 11, on high hill 
2 miles west of the town. Permanent mark: Lar e limestone rock with moss cut  
and U.S.G.S. on top. Bottom of bottle placed 8 inches below the rock.” The 
station n a s  recovered in 1807 by F. D. Granger. 

Covert (Osborne County, F. D. Granger, 1897).-Near the south end of a 
)rominent ran re  of hills about 5 miles south and 0.7 mile we& of Osborne in the 

h-Wg sec. 18, k’. 8 N., R. 12 W. The  surface mark is a rough stone post marked 
with a cross and the letters U.S.C.S. The underground mark is a jug top. 

Hardilee (U.S.G.S.) (Smith County, U.S. Geological Survey .-This station is 

highest point of ground in ser. 20, T. 2, R. 14, near the  center of the  8E% 
Permanent mark: White sandstone rock marked with a eross and U.S.G.8. 
The station was recovered in 1897 by F. b. Granger. 

described on page 193 of Bulletin 122 a8 follows: “ I n  Smith c! o., Kans., on the 

For no& in regard to marking of stations 888 p. 40. 
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Kansas-Nebraska State line A (Franklin County, Nebr., F. D. Granger, 

1898).-A stone at the  southwest corner of sec. 36, T. 1 N., R. 14 W. 
Kansas-Nebraska State line B (F. D. Granger, 1898).-A flag nrar t h r  

Kansas and Nebraska State line. 
Kansas-Nebraska State line 1 (Franklin County, Nebr., P. D. Granger, 

1898).-A stone at the southeast corner of sec. 36, T. 1 N., R. 14 W. 
Kansas-Nebraska State line 2 (Smith County, F. D. Granger, 1898).- 

A stone at the northeast corner of sec. 1, T. 1 S., R. 14 W. 
Kansas-Nebraska State line C (Webster County, Nebr., F. D. Granger, 

1898).-An earth mound at the southeast corner of aec. 32, T. 1 N., R. 11 W. 
The underground mark is a stone jug buried 2 feet beneath the surface.. 

THIRTY-NINTH PARALLEL ARC TO OKLAHOMA STATE LINE 

P r i n c i p d  poznls 

Bossing (Ellsworth County, W. Eimbeck, 1899; 1922).-About 5 miles west and 
8 miles south of Ellsworth, in thc SWy4 sec. 33, T. 16 S., R. 9 W.,  on the  littlc 
kno!) situated about 30 yards due north of the house owned (1899) by Louis 
Bossing, on land owned (1922) by Oscar Wilkens,who lives K mile southwest of 
the station. The nearest railroad station is Lorraine. The underground mark is 
a copper bolt in two bricks, cemented together and surrounded bp grouting, 
buried 31 inches below the surface of the  ground with the  lonqitudinal edges due 
north and south. T!irce inches of dirt were placed over this and then a pine 
board 1 by 12 by 14 inches. Thc surface mark is a standard bronze station tablet 
set in a marble post 6 by 6 by 27 inches set flush with the ground, with thc letters 
U.S.C. & G.8. C u t  on the top. Two witness stones 4 by 4 by 27 inches are al)oiit 
25 feet north and south of the  station, a n  arrowhead in earh pointing toward tlw 
station. The following distances and bearings are from the s ta t io6  Northmrst 
corner of stone barn, 41.30 meters (135.5 fect), S. 58" E., (magnetir); nortliwcbt, 
rorner of stone house, 53.9 meters (177 feet), 8. 10' E. (magnetic); ccnter of well, 
60.4 meters (198 feet), S. 8' W. (msgnetir). 

Loder (Saline County, W. Eimbeck, 1899; 1922).-About 7 miles north and 2 
miles west of Marqurtte, nearly in the center of the  SEs sec 21, T. 16 S., R. 5 W., 
on the middle summit or ridge of high and open pasture land bclonging (1922) 
t o  Ed. Richard of Marquette. The underground mark is a htdt in t n o  bricks 
cemented togethcr buried 30 inches below the surface of the ground arid sur- 
rounded with plaster of paris. The surface! mark is a standard bronze station 
tablet in a niarhle post 6 by 6 by 27 inches set flush with the surface. The top of 
the  post is niarked with two rectangular grooves and the letters U.S.C. & G.S. 
Two witness stones, 4 by 4 by 26 inches, are  about 25 feet north and sonth of t11c 
station. Additionnl references are: East line of section 21, 89.6 meters (294 feet) 
east; stone tit soiith~vest corner of section 21, 150.0 meters (492 feet), S. 47' E. 
(ninxnetic) ; south line of section 2 I ,  109.7 meters (360 feet) south. 

Sherman (Ellsworth County, W. Eimbeck, 1899; 1922) .-About 2 5  miles 
mutheast of the  Sherman Middle Ranch buildings, about mile north of the 
corner of secs. 16, 17, 20 and 21, T. 17 S., R. 6 W., and about '35 yards w7est of the  
line fence between sections 10 and 17, near a gate and road crossing. The nearest 
railroad station is nt Lanqley, about 3'4 miles southeast. The undergronnd mark 
is a standard bronze station tablet in concrete 32 inches below the  surface. T h e  
surface mark is a standard bronze station tablet in a concrete block flnsh with the  
surface of the ground. Two witness posts 5 by 5 inches at the  top are  25 feet 
north and south of the station. 

Little River (Rice County, A. T. Mosman, 1900).-About 2 miles north and 9 
miles east from Lyons and 4'4 inilcs from Little River, in the SW); scc. 13, T. 19 
P., R. 7 W., on land belonging (1900) t o  Peter Luntlstrum. The underground 
and station marks are described in note 7. The corner of scctionv 13, 11, 23, and 
24 is 388.72 meters (1273.3 feet) from the  station in azimuth 30"00'.1. 

Central (Rice County, A. T. Mosman, 1900; 1922).-About 6 miles north a n d  
2 miles east of Lyons, in a cultivated field in the SW31 sec. 26, T. 18 S., R. 8 W. 
The lower undcrgronnd mark is a quart  bottle 35 inches below the surface. 
Above the  bottle is a standard bronze station tablet in  a concrete block 31 inches 
below the surface. The surface mark is a standard bronze station tablet in  A 
concrete block 12 inches below the surface. The following distances and direc- 
tions are from the station: Hedge on west side of roadway on rast line of see. 26, 
360.3 meters (1,182 feet) east; center of roadway on east line of section 26, 369.4 
meters (1,212 feet); center of intersection of roads at southeast corner of sectlon 

For notes in regard to marking of stallonv 888 p. 40. 
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26, 429,5 meters (1,409 feet); hedge on north line of roadway on south line of 
section 26, 207.6 meters (681 feet) south; center of road on south line of section 
26, 216.7 meters (711 feet) south. The corner of sections 26, 27, 34, and 36 is 
1,317.54 nietcm (4,328.6 feet) from the station in azimuth 80’21 . 

Chase (Rice County, A. T. Mosman, 1900).-About 4 miles west of Chase and 
4 miles north of Raymond, in the XWqi scc. 3, T. 20 R., R. 10 W., opposite the 
house of C. J .  Wood. The underground and station marks are described in note 
7. The following distances and azimuths are from the station: Northeast corner 
of Mr. Wood’s house, 66.65 meters (218.7 feet), 53’43‘; fence on east side of road 
running north and south, 20.52 meters (67.3 feet); section corner, 252.6 meters 
(829 feet), 172O9ti’. 

Savage (Rice County, A. T. Mosman, 1901).-About 6 miles southwest of 
Sterling, in NEJ4 sec. 12, T. 22 S., R. 9 W. The underground and station marks 
are described in note 7. 

Gilmore (Reno County. A, T. Mosman. 1901).-About 8 miles north and 2 
miles west of IIutchinso<,’6 miles east and 2 miles north of Nickerson, and about 
300 yards south of Mr. Fenwick’s house, on a sand hill. The west side of the 
hill is being scooped out by the wind and the station will probably soon disappear. 
The underground and station marks are described in note 7. 

Partridge (Reno County, A. T. Mosman, 1901; 1906).-About 1% miles north 
and % mile west or Partridge, and % mile north of the southwest corner of sec. 4, 
T. 24 S., R. 7 W., on the farm belonging (1901) to .I. W. Hamilton. The under- 
ground and station marks are described in note 7. 

Sunflower (Reno County, A. T. Mosman, 1901- 1906).-About 6 miles due 
east of CaHtleton, in the northeast corner of the SW‘Y see. 22, T. 25 S., R. 5 W , 
on the south brow of the ridge which runs from the north and terminates just 
after entering the quarter section. The station is 5 paces south and 51 paces 
west of four fenre corners at  the center of the seotion. The underground, surface 
and witness marks are described in note 7 .  

Arlington (Reno County, A. T. Mosman, 1901).-About 1% miles south of 
Arlington, on the north side of the SE1.4 see. 16, T. 25 S., R. 8 W., on land belong- 
ing (1901) to W. A. Brown. The underground and station marks are described 
in note 7. 

Pretty Prairie (Reno County, A. T. Mosman, 1901; 1906).-About 2 mile 
south and % mile east of Pretty Prairie, near the middle of see. 20, T. 26 g, R. 6 
W., on land owned (1901) by Jacob R. Graber who live3 1 miles east of the station. 
The station is in the southeast corner of a pasture, 31.85 meters (104.5 feet) from 
the south fence line, and 33 meters (108 feet) from the east fenre line. The under- 

1J.S.C. & G.S. bench mark 

A. T. Mosman, 1901).-On the west line of sec. 
25, T. 28 S., R. 8%., on land gklonging (1901) to Thomas Gillen, about 350 yards 
from the corner of sections 23, 21, 25, nnd 26 where there is a schoolhouse, and 
13.17 meters (43.2 feet) from the west fence line on the road. The under round 
and Rtation marks arc dewribed in note 7. U.S.C. & G.8. bench mark% 4 is 
342.97 meters (1,125.2 feet) from the station in azimuth 177c55’. 

Cheney (Kingman County, A. T. Mosman, 1901).--In the SE% sec. 26, T. 
27 8., R. 5 W., on open prairie 200 yards northeast of a schoolhouse The under- 
ground and station marks are described in note 7. 

Belmont (Kingman County, A. T. Mosman, 1901).-In the SE% sec. 16, T. 
29 S., R. G W., on land ovcned (1901) by James Baldwin, on the east side of the 
quarter section about mile from the southeast corner, near the road, and about 
75 yards southeast of Mr. Baldwin’s house. The underground and station 

round and station marks are dcscribed in note 7. 
4 is 774.01 meters (2639.4 feet) from the station in azimuth 150”33’.7. 
Kingman (Kin man Count 

% 

marks are described in note 7. 
Prairie (Harper County. A, T. Mosman. 1901).-About 3 miles west and 

% mile south of Duquoin-and about % mile nort!i of the southeast corner of 
sec. 1, T. 31 S., R. 8.W., on the east section line, on land owned (1901) by Andrew 
Titus of Anthony. The underground and station marks are described in note 7. 

Sumner (Sumner County, A. T. Mosman, 1001).-In the SWtC sec. 30, T. 
30 S., R. 4 W., about 250 vards ea& and 200 yards south of the northwest cornex 
of the quarter section. Mat. Hamilton, who hm charge of the land (1901) lives 
1% miltis south and X mile enst of the station. The nearest railroad station and 
post office is Norwich, 3 milcs north and 2 miles west. The underground and 
station marks are described in note 7. 

Quarry (Har er County, -4. T. Mosman, 1901; 1900).--In the SE% wc. 21, 
T. 32 S., R. ti d!., S h J t  % mile west and 150 yards north of the southeast corner 
of the wction, on land owner1 (1901) by 2. T. Robinson of Harper. A. Wohlford 

For notes in regard to marking of stations sea p. 40. 
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lives 200 yards south of the station on the south Ride of the road, and 0. H. 
Riggins lives % mile west. The nearest rRilroad station is Harper, 3)4 miles west 
and 3 miles north. The station is near an old stone quarry and is marked by R 
cross on the head of R ropper bolt 4 inches long and $1 inch in diameter set in 
solid rock with its upper end 2.15 feet below the surfare inark. The surface 
inarks are described in ~ o t e  7. 

Fowler (Harper County, W. Bowir, 1902).---hhout 3 5  miles eafit and 3 miles 
north of Bluff' City, in the SWZd sec. 36, T. 33 R., R. 5 W., on land belonging 
(1902) to  8. Y. Joyner. The station and reference mnrks are the same as at 
Mdlcr (see below). The following distances and azimuths are from the station: 
stone at bouthwest corner of section, 662.98 meters (1847.0 feet), 68"27'.S; refer- 
ence mark, 103.294 meters (634.17 feet), 348'17'.2; chimney of main house of 
Mr. Joyner, about 130 meters, 329",57'.7; shaft of windmill a t  north roadside, 
a b u t  190 meters, 363'48'.9. The reference mark is in a field in the corner of 
the fence, 0.35 meter (1.1 feet) north of the north road fence and 0.70 meter 
(2.3 feet) west of the north and south fenre along the west side of Mr. Joyner's 
dooryard. 

Rutherford (Harper County -4. T. Mosman, 1901; 1902).-.4bout 4% miles 
west of Anthony, in the NW$! sec. 29, T. 33 S., R. 7 W., about 400 yards enst 
and 280 yards south of the northwest corner of the section, on land belonging 
(1901) to  n mortgage company and rented hv Mr. Rutherford who lives 1 mile 
coiith of the station. The underground and Ftation marks are described in note 7. 

Anthony northwest base (Harper C!ounty. A. L. Baldwin, 1900; 1902).--About 
4 miles north and 2% miles west of Anthony, on the north line of sec. 3, T. 33 S., 
R. 7 W. The under rormd mark is a small hole in the top of a copper bolt set 
in a stone 6 by 6 incfcs &d 21 inches long, embedded in cement with its top 4 
feet below the surfare of the ground. The surface mark is an old type bronze 
tablet set in a hard limestone block 23 by 23 inchep and 16 inches high, emhed- 
ded in a mass of concrete 4 feet square and 4 feet deep, with its top flush with 
the surface of the ground. The tronse tablet is Rimilar to the one described in 
note 7, except that the center is marked by a small hole inqtead of a cross. A 
drain tile 7 inches in diameter and 2.5 inches long is embedded in the concwte 
with its lower end resting on the underground mark. 

Anthony southeast base (Hnrper County, A. I,. Baldwin, 1900; 1906\.-On 
the north line of an east and west road, 1 $ 6  miles directly north of the large 
srhoolhouac at Anthem , and 89 meters (292 feet) east, of Springfie!d Avenue, on 
land belonging to  R. R. Bcnm of Anthony. The station marks are the same as 
at Anthony northwest base, described above. A large Atone, 28 by 11 by .5 
inches with its top 4 inches ahove the ground is on the north side of the east and 
west road, at thr? rast line of Springfield Avenue. A ',pinch drill hole in the 
renter of thr top of thr stone is 89.320 meters (293.04 f e4 )  from thr station in 
azim I Ith 90'1 V.6 .  

Miller (Harper County, W. Rowir, 1001~.--ln sen. 36, 'I'. 31 8., R. 6 W., on n. 
low ridge on the land of George Miller, 22 meters (72 feet) north of the north- 
west corner of his house. The underground mark is the projecting point of a 
60-penny nail in the top of R piece of 4-inch tcrra-cot,ta pipe 2 feet long filled 
with roncretc and buried with its top 21h fed below the surface of the ground. 
Over this is 8 inches of sand. The surface mark is exactly similar esrept that it 
is set flush with the surface of the ground and is surrounded with concrete. The 
reference marl;, which is at the southwest corner of sertion 36, is exartly the 
same as the under .round mark but is set flush with the ground. I t  is 202.509 
meters (664.40 fcett from the station in azimuth 3'32'2. The corner of sections 
35, 34, 1, and 2 IR 210.22 meters (689.7 feet) from the station in wximuth 6"08'.6. 

Sand Hill (Woods County, Okla., W. Bowie, 1902).-About 9% miles south 
and 4% miles west of Manchester, in the SWY, sec. 25, T. 28 N., R. 9 W., on 
the north edge of what are known as the Sand Hills. The station and reference 
marks are the same as at station Mdler (see above). The reference mark is in 
the fence corner south of the quarter section stone common to sections 25 and 
36, 536.00 meters (1,768.5 feet) from the station in azimuth 362"47'11". The 
quarter-section corner is 525.75 meters (1,724.9 feet) from the station in azimuth 
352°19'24f I .  

Renfrow (Grant County, Okla., 0. PI. Ferguson, 1902).-1n the southeast 
corner of the NWX see. 14, T. 28 N., R. 6 W., 91.40 meters (299.9 feet) north of 
the east-and-west fence and 82.78 meters (271.6 feet) west of the north-and-south 
fence, on the land of Tony Tucker (1902). The station and reference marks are 
the same as at station Miller (see above). The reference mark is 0.60 meter 
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(2.0 feet) west of the north-and-south fence, and 0.77 meter (2.5 feet) north of the 
east-and-west fence, and 121.770 meters (399.51 feet) from the station in azimuth 
317’31‘21” Other distances and azimuths are a8 follows: Southeast corner of 
sec. 14, 1,257.7 meterr, (4,126 feet), 315’13’30”; Mi. Zimmerman’s house, center 
chimney, N mile, 254’49’04‘‘; Elmer Behann’s house, center chimney, % mile, 
286’48’53”; Richland schoolhouse, belfry, % mile, 318°17‘11’’. 

Supplementary points 

Ellsworth astronomical station (Ellsworth County, G. W. Dean, 1885; 1901)  .- 
Near the south side of the city school square, near Douglass Avenue and Second 
Street. The station is 4.02 meters (13.2 feet) from the northern line of Second 
Street, 34.793 meters (114.15 feet) from the nearest corner of Douglass Avenue 
and Second Street, 36.73 meters (120.5 feet) from the west corner of the school 
building and 40.0 meters (131 feet) south and 20.3 meters (67 feet) west from 
Elkworth Schoolhouse Cupola. The station is marked by a drill hole in a block of 
marble, 155 feet long, 7 inches wide, and 6 inches thick, set in the concrete between 
two limestone piers, each 5 feet long, 10 inches wide, and 7 inches thick. 

Section 13, T. 29 N.. R. 7 W., northweet corner (Oklahoma and Kansas, 
W. Bowie, 1902).-This station is the center of the stone at the corner of secs. 13 
and 14, T. 29 N., R. 7 W., approximately in the boundary line between Oklahoma 
and Kanms. 

Boundary stone 160 (Kansas and Oklahoma, W. Bowie, 1902).-In the fence 
line on the south Bide of the boundary road, on the northern line of school sec. 13, 
T. 29 N., R. 7 W., and 1,077.1 meters (3,534 feet) east of the northwest corner of 
said section. The stone was found loose and reversed but was placed in porition. 
I t  is of white sandstone, 12 by 5 inches by 20 inches $eep, projecting about 9 
frchcy, and is marked on top “160”, on north side K”, and on south side 

Boundary stone 163 (Kansas and Oklahoma, W. Bowie, 1902).-On the south- 
ern line of sec. 15, T. 35 s., R. 6 .  W., 670 meters (2,198 feet) west of the southeast 
corner of sec. 15, and 157.3 meters (516 feet) east of the fence corner on the eastern 
side of the entrance to the house of Ira Livingood. The stone, which is of white 
sandstone 12 by 5 inches by 20 inches deep, was found in good condition and 
solidly set in the ground, projecting about 6 inches. I t  is marked as follows: 
On ton “163”. on north side “K”. and on south side “I.T.” 

I.T. 
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Abernathy's windmill 
Abilene Catholic Col- 

Allen. - -. - _ _ _ _  -------. 
Anthony: 

Baptist Church, 
spire _ _ _ _  ~ _ _ _ - - -  - - -  

Elovator, stack.--.. 
Northwest base. --. . 
Roller mill, stack ... 
SchoolhouSe, tower. 
Southeast base ...--. 

Arapahoe (COlO.) - - ~ - - 
Arlington ___. - _ _  - - - -  -. 
Baptist Church: 

Anthony, spire ..... 
White City, spire ... 

Basc I. . .--- . . . . . . . . . .  
Base2 ._.__ ~ ---.---. - 
Beaver ~ -. . . ~ - - -. - . . . . 
Bebe Mound ...--.... 
Belmont ... ~ ~ --. --  . . . . 
Belton South Meth- 

odist Church, spire 
(Mo.) .___ ~ -.--..__. 

Berry (Mo.) - - - - -  -.. .- 
Big Creek. _ _ _ _  _.._ - . 
I3ig Sgrings, wind- 
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Blue Hill ____-.-----.. 
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Bluff. ._.__ _ _  --____.. 
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Elevator (red), 
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Mill iron stack ..... 
Schdolhouse, belfry. 
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Brown. - - - - _ _  - - _ _  .... 
Buffalo Mound, azi- 

muth mark __.__.... 
Bunker Hill ....-. ___.  
Bunker Hill: 

Flouring mill, iron 
chimney.-. . - -. . . . 

Methodist Church, 
spire.-. . - - - - _  - -. . . 

Schoolhouse, cupola 
v'ater tower.. -. -. . . 

Burlingame school- 
house, cupola. ----. . 
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Butte, highest point.. 

Oamcheater school- 
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pola.. . . . . .. . . - -  - -. 

Carson.. . . -. .______. 

Hertsog, tower.-.. 
K a t h e r i n e s t a d  t 

spire ..-. . . - - - - - - 
Newbury, spire. - - - 
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E l l i s ,  schoolhouse, 
tower .--.... ..- __.._. 
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Astronomical sta- 

tion.. . . ~ ~. . . . --. . 
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Water tower, pole-. 
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D u t c h i n s o n  sal t  

works, largest fltack 

- - 

'osi- 
ion 

- 
'age 

26 

33 
33 
32 
14 

i n  
23 
36 

I8 

25 

17 
32 
34 

36 
36 
14 
16 

20 

20 

33 
33 

25 
27 
31 
1 :i 
23 
25 

17 

26 

29 
34  

21 
15 
23 
13 
33 
29 

20 

20 

21 
2: 
2c 

3 L  

17 
14 

34 

33 

- - 
k- 
:rip 
ion 
-. 

'age 
.-. 

BO 
~.. 
... 
44 

--. 

49 
.-. 

48 

.-. 

. ~ .  
ii!! 
. . ~  

. .~  
43 
47 

.-- 

... 

. . ~  

.. 

54 

42 
52 

5n 

... 

. .~  

~. 

5f 
... 

.... 
4; 
5( 
4: 

5t 

.__. 

.--. 

.... 

... 
54 

.__. 

.__ 
4! 

.... 

.__. 

lketch Station 

Fiyurg /I Independence court- 
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Indian Creek ... -. . _ _  
Insane Asylum, To- 

peka, cupola.. -. . . 

Junction City, Grand 
View schoolhouse, 
belfry.-. _ _ _ _ _ _ _ _ _ _ _  il 
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8 Kanopolis, salt works, 

center hoist ___._... 
K a n  sas -  C 01 o r a d  o 
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68 ..____.. ~ . .  ...-.. 
73 yj. . . . . . . . . . . . . . . 

83 ....... ~ ~ . . . ~ ~  ~. 
5 K a n s a s - M i s s o u r i  
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8 1, stone .....- ~ ___.. 

2, stone .__._._..... 
8 :i, stone ... . -.. .. 
8 K a n s a s  ~ N e h ra Y k 1% 
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6 O.B.) ._.....___.... 

Lenexa Methodist 
8 Church. spire .-.-.. 

Lincoln... . -. . - -. . . . . 
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3pring Hill Metho- 
dist Church spire. 

Spring Hill firesby- 
terian Church, spire 

Standpipe: 
Harper.. . ... . . . . . 
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PUBLICATION NOTICES 
To makc immediatcly available tile results of its various activi- 

ties to those interested, thc Coast and Geodetic Survey maintains 
mailing lists of  persoils and firms desiring to receive notice of the 
issuaricc of charts, Coast Pilots, maps, and other ~~ublications. 

Should you desire to receive such notices, you may use the form 
given bclow, checking the lists covering the subjects in which you 
are intcrcstcd. 

(Date) __. .-._---___--.._---..-- -. 
DIRECTOR, U.S. COAST AND GEODXTIC SURVEY, 

Washington, D.C. 
Dear Sir: I desire that my name be placcd on the niaiiirig lists 

indicated by check below, to receive notification of the issuance of 
' publications referring to the subjects iridicatcd: 

0 109. Astronomical work. 
0 109-A. Base lines. 
0 109-R. Coast pilots. 
n 109-C. Ciirrcnts. 0 109-D. 
c7 109-E. 

109-F. d 109-G. 
0 109-H. 
0 109-1. 

109-J. 
109-K. 

n 109-L. 

Geodesy. 
Gravity. 
€1 ydrograpliy. 
Level i i  ig. 
Nautical charts. 
Oceanography. 
Traverse. 
Seismology. 
Terrestrial magnetism. - - 

0 109-M. Tidcs. 
0 109-N. Topography. 

0 109-P. Cartography. 
0 109-R. Airway maps. 

i 
1 0 109-0. Triangulation. 

(Nanic) -.-.--.---..--------------------------, 
(Ad dress) . . . . - - - - - - . - - - . - - - - . 

I 
A catalog of the publications issued by all bureaus of the De art- 

ment of Commerce may be had upon ap lication to the &ief, 
Division of Publications, Department of dmmerce ,  Washington, 
D.C. It also contains a list of libraries located in various cities 
throughout the United States, designated by Congress as public 
depositories, where all publications printed by the Government for 
public distribution may be consulted. 
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