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TRIANGULATION IN COLORADO 

By OSCAR 8. ADAMS, Senior Mathematician,. United 
Survey 

(1927 DATUM) 

Slates Coast and Geodetic 

READJUSTMENT OF TRIANGULATION, WBSTERN UNITED STATES 

This volume contains the results of the first-order triangulation 
executed by the United States Coast and Geodetic Siirvey in the 
State of Colorado. The eographic positions contained herein are on 

in Special Publicatson No. 19 of this bureau. 
The triangulation of the United States has been built up by con- 

tinually adding new Rrcs .to those already measured, and for many 
years in adjusting this triangulation the plan had to be followed of 
fitting the new arcs of triangulation to the old ones which had been 

This method was the only one that could have 
Keen followed up to the time that the western half of the triangulation 
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, m order to secure what may be called 
standard or final geographlc positions to the westward of the ninety- 
eighth meridian, to make an adjustment of the net as a whole. This 
was done by a method devised at  the ofice of the Coast and Geodetic 
Survey,' and the resulting. geographic positions for all of the western 
triangulation are now available to surveyors and other engineers who 
may wish to have final geographic positions for their operations. 

?'his volume is the first of a series of publications, each of which 
will give the geographic positions on the new datum for the triangula- 
tion stations of a State, or occasionally of two States, together with 
the descriptions of the same stations. 

a new datum and superse L9 e t h  positzons in Colorado which appeared 

reviously adjusted. 

COMPUTATIONS 

The adjustments of the qrcs included in this publication form part 
of the eneral adjustment in the western part of the United States. 

€1. S. Rappleye, G .  L. Fentress, H. P. Kaufmann, and others in the 
division of geodesy of thjs bureau. C. H. Swick and 0. P. Sutherland 
assisted in the preparation of the manuscript for publication. 

The ca f culations of the adjustments were made by TI. C. Mitchell, 

GENERAL DESCRIPTION OB TABLES AND SKETCHES 

The tables of geographic position!, on pages 19 to 35, also contain 
the distances between contiguous triangulation stations m meters and 
feet, the logarithms of the distances in meters, and the 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 given on 
page 17, by which the true distance a t  the mean elevation of the sta- 
tions can be derived from tho distance at  sea level. The doscriptions 

1 For a dfflWipti0n of the method wed Bpeciol Publication No. 16% 

1 



2 U. S. COAST AND GEODETIC SURVEY 

of the stations, given on pages 41 to 55, are designed to enabic the 
engineer to recover and identify the station mark afkr  he has visited 
the general locality of the station. There will be times when the 
descri tion, so far as witness and other marks are concerned, will 

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 at Washington, D. C., in order 
that the files of this office may be kept up to date. Thc engineer 
should realize that the triangulation extended over the country by 
the Coast and Geodetic Survey is a ublic survey made for the usc 

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 offici& will, from 
time to time, visit the stations established and wlll re-mark and rede- 
scribe them if necessar 

Near the back of tlis publication will be found sketches which 
show graphically the approximate locations of the stations and thc 
lines over which observations were madc. It is suggested that if one 
should wish to learn whether there are triangulation stations in tho 
vicinity of his work he should first consult the sketches. He can 
obtain from them the names of the stations that may be of help to 
him; then he should turn to the index on page 69 of this volume, 
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 strt- 
tions of any trian ulation that he may execute, he should procure a 
copy of Coast an cf 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 depees,.niinutes, and seconds of latitude and longi- 
tude in the region 111 which he is working, he can obtain them from 
Special Publication No. 5, which can be purchased a t  a cost of 20 
cents from the Superintendent of Documents. 

There are occasions, especially b-cities, when the engineer wishes 
to use plane coordinates for hls tnangulation stations rather than 
spherical coordinates. In such cases he should procurc from l#hc 
Su erintendent of Documents Special Publication No. 71,  entitlcd 
“gelation between Plane Rectangular Coordinates and Geographlc 
Positions,” which costs 10 cents. This publication also describes the 
methods of transforming plane coordinates to spherical ones. 

The Coast and Geodetic Survey has issued a number of manuals on 
the various classes of !ts 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, Manual of Second 
and Third Order Triangulation and Trayerse, cost GO cents; and Spe- 
cial Publication No. 137, Manual of First-Order Traverse, cost 30 
Cents. If he i s  interested in the determination of azimuth to a high 

have B ecome out of date from changes by nature or by the work of 

of the people. The stations really be P ong to the States in which they 
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degree of accuracy, he should procure a copy of Special Publication 
No. 14, Determination of Time, Longitude, Latitude, and Azimuth, 
cost 35 cents. If he is interested only in the determination of approx- 
imate azimuths, hc should secure a copy of Serial 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- 
justment, cost 50 cents, will be of great assistance to him. 

The 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 
used in connection with the boundary surveys of private and public 
property. 

CLASSIFICATION OF TRIANGULATION 

Triangulation is divided into different classes according to accuracy. 
The terms applied to these classes have recently been changed by 
agreement of representatives of the various Federal map-making 
bureaus. Four classes of triangulation are now prescribed and de- 
fined, vie, first, second, third, and fourth orders. The first three of 
these are, respectively, equal in accuracy to the classes primary, 
secondary, and tertiary &s previously defined by the United States 
Coast and Geodetic Survey. 

The ultimate criterion applied in classifying the different grades of 
triangulation is the actual error in the length of any line. This is 
indicated by the discrepancy between the measured length of a base 
line and its length as computed 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 makin the comparison between the computed and measured 
lengths the acfjustment of the triangulation should be carried to the 
point where the side and angle e uations have been satisfied. I t  is 

in the measurement of the base lines. 
To secure the accuracy indicated above, certain standards are 

adopted for the field work, the most important one of which relates 
to the closing errors of the triangles or the discrefancy between the 
sum of the measured angles in a triangle and 180 lus the spherical 

error of the triangles must not be greatly in excess of l”, in second- 
order it should not be more than 3”, and in third-order not more 
than about 5”. The shape of the figures in the triangulation scheme, 
the fre uenc of bases, the size and type of instrument, and the num- 

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

triangulation. Where two points are coniparatively close together 
as compared with the size of the triangulation scheme, the distance 
between those points may be in error in excess of that indicated by 
the class of triangulation of the scheme. The accuracy of the com- 
puted length of any line can be estimated b computing the zlR, in 

also necessary to take into consi a eration the maximum actual error 

excess of the triangle. In  first-order tnangulation t i? e average closing 

ber an 3 lun . c 9  of observations are all selected with due regard to the 

ti line as specified above may be found to be exceeded in any c B ass of 

accordance with the forniultt for the strengt i of figures as given in 
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United States Coast and Geodetic Survey Special Publication No. 145. 
I n  any class of triangulation the subsidiary stations will be located 
with a less degree of accuracy than the main scheme stations. 

GEODETIC SURVEYS OF BOUNDARIES 

There is only one place on the earth having a given latitude and 
longitude. When by trian ulation the latitude and longitude of a 
point have been determine$ the point in question can bo recovered 
with great accuracy in the future, even if the monument which had 
been established at  that point has been destroyed. This is a matter 
of vast importance to the owner of land. If he can have the corners 
of his boundary tied into a triangulation s stem and have them 
defined by latitudes and longitudes, there wil 9 be no difficulty in the 
future in recovering the corners provided there is a record of these 
geographic positions. 

There are a number of instances where corporations owning large 
tracts of land have attempted to make surveys of their boundaries 
and of subdivisions of property by means of traverse. This method 
can be used if certain precautions are taken, but most of these cor- 
porations 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 uestion is connected with the triangulation system 
of the Coast and 8 eodetic Survey, then true geographic positions can 
be obtained as well as the relative ones. 

ARCS INCLUDED IN THIS PUBLICATION 

The triangulation included in this publication consists of a section 
of the transcontinental arc along the thirty-ninth parallel and two 
sections of the one hundred and fourth meridian arc, one to the 
northward and one to the southward of the thirty-ninth parallel arc. 
The section of the one hundred and fourth meridian arc to the north- 
ward is reall along the one hundred and fifth meridian, and that to the 
southward tes  between the one hundred and third and the one 
hundred and fourth meridians. The section of the thirty-ninth 
parallel arc was observed between the years 1879 and 1895; the 
one hundred fourth meridian northward was observed in 1912 and 
1913; the one hundred and fourth meridian southward in 1922. 

CHARACTERISTICS OF FIRST-ORDER TRIANGULATION 

The triangulation of the Coast and Gcodetic Survey, data for 
which are contained in this volume, is of first order. This trian ula- 

triangles is of the order of l’? In order that the angles may have 
this high degree of accuracY, large theodolites are used. The theodo- 
lite, as is well known, is similar in its appearance to the surveyor’s 
transit. The main difference is in the excellence of the workman- 
ship, the accuracy in the graduation of the circle, the use of microm- 
eter microscopes in reading this circle, and in the use of a telescope 
with a high resolving power. Observations are made either on heho- 
tropes, by which the light of the sun is reflected toward the observer, 
or on acetylene or electric signal lamps. The heliotrope or lamp, 
and the theodolite must be centered directly over the station marks. 

tion is done with such accurac that the average closing errors o 7 the 
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At certain intervals, depending upon the shape of the triangles, 
base lines arc measured. A base is necessarily B side of one of the 
triangles. The ends of the base must be intervisible from the ground 
or from towers that may be orectod over them. In  thc carly years of 
the Coast and Gcodetic Survey’s csistence the basc lines were measured 
with metal bars, but beginning about 30 years ago steel tapc lines 
were used in the measurements. Since 1907 all 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 mcets all the requirements of engineering and science. 

The azimuths of the tnangulation depend u on what are called 

a t  each Laplace station. These deflections are due to the attraction of 
mountain or platcau masses that are comparatively near the place 
a t  which the observations arc made. The probablc error of a Laplace 
azimuth is about f 0.”. 

If one is interested in the accuracy with which the triangulationof 
the Coast and Geodetic Survey is done and the reliability of the 
geographic positions which are given in this publication, he should 
refer to Special Publication No. 159, The Bowie Method of Triangula- 
tion Adjustment as Applied to the First-Order Net in the Western 
Part of the United States. 

La lace azimuths, or azimuths determined g y observations on 
Po P aris, which have bccn corrected for the deflection of the vertical 

SECONDARY STATIONS 

In  addition to the triangulation stations which form the triangles 
of the main scheme across Colorado, a number of objects, such as 
mountaiii peaks, church spires, school cupolasl and smokestacks, 
have been observed upon from the main scheme tnangulation stations. 
These objects have had their geographic positions computed, and 
these positions are shown in the tables on pages 19 to 35. The names 
of these points aro also included in the index, and the points are shown 
on the sketches. In  most cascs the name of the object is all the 
description that is available. Tt is believed that in practically every 
case the name is all that is necessary for its accurate identification by 
tho engineer who may wish to use it. 

In  the readjustment each of the intersection stations has been 
computed by means of a single triangle, but on all of thc sketches 
except Figure 6 the directions actual1 obscrved are shown. If the 

to the Director of tho 
United States Coast and Gcodetic ashington, D. C. 

to make a State map.. In  Some cases section cornem have been 
connected with the tnangulation. I n  such cases the geographic 
positions of the section corners are contained in the tables. 

At most of the stations, especially those established in recent years, 
there are reference marks which will assist in the finding of the 
station marks. Should the latter be destroyed, but the reference 
marks be intact, one can compute the geographic positions of the 
reference marks and use them in place of the station marks. 

On pages 56 to 63 is a table which ‘ves the data for converting 
feet to meters, or the reverse. We befeve that this table will fre- 

lengths and azimuths of an of these a d ditional lines are neoded a t  any 
time, these data can be o B tained by 

are given. These cf ata are especially valuable to anyone who wishes 
Occasionally geo raphic boundary monuments 



6 U .  S. COAST AND GEODETIC SURVEY 

quently be of considerable use to the engineer, not only in connection 
with hs  surveying but in other operations. 

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 at  that time the North Amencan datum. In the 
readjustment of the triangulation in the western part of the United 
States the same 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. 

4 = 3 0 °  13' 26".686 
h = 9 8  32 30.506 

This position was hold in the new datum because it had been found 
to be best in accord with the country as a whole in the extensive 
investi ation that was carried out a t  the time of the adoption of the 
origina P datum. If any are interested in the procedure followed in 
the establishment of this former datum, an account of it can bo 
found in Special Publication No. 19, Primary Triangulation on tho 
One Hundred and Fourth Meridian and on the Thirty-ninth Parallel 
in Colorado, Utah, and Nevada. 

The orientation in the new adjustment is controlled by the various 
Laplace azimuths distributed throughout the network of wcs. The 
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 appended to the name of the new datum to distinguish 
it from the old North American datum. A station is said to be on 
this North American datum of 1927 when it is rigidly adjusted to 
the scheme of the read'usted triangulation. These positions super- 

Only ositions on the North Amcrican datum of 1927 should be used 

This position of Meades Ranch is as follows: 

sede all previously pu b Iished positions in the State of Colorado. 

herea P ter within this State. 

parts properly correlated and R R ould.be on the.same datuni as adjacent 

local datum for their surveys. The future economic 8 isadvantage. of 

$ of to-day. As the States develop industrially the wil 9 undoubted1 
follow the lead of one of the Eastern States, Masspc K usetts, which wit 

of latitude and longitu B e. The advantage of such a system is well 

USE OF HORIZONTAL CONTROL DATA 

' The plan or map for any extensive en neering project, whether or 
not map construction is the rimary ofject, should have all of its 

surveys. Federal and State mapping organmations have long been 
aware of the necessity for having all surveys based upon a common 
datum, but local engineers and syveyors in t h s  country have too 
often in the past been content, and in many cases com elled, to use a 

such a system is now becoming recognized, with the result that city 
and county surveys are being more generally placed upon a permanent 
basis by connecting them to stations on the. North Amencan datum. 

One other factor must be taken into consideration b the engineer 

splendid foresight has extended its tnangulation control over tho 
entire State for the pur ose of defining property boundaries in terms 
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stated in the following extracts from the report on the Maryland 
oyster survey : 

The difficulties of accurately locating and permanently defining the boundaries 
of a farmer's plantation on land, even with the aid of monuments, public roads, 
streams of water, and other points of reference are often great, judging from 
the disputes frequently arising in connection with boundaries. * * *. 

There is only one point on the earth's surface at the intersection of any one 
parallel of latitude and any one meridian of longitude, and therefore there can 
be 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 ita 
determination, together with the chert 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 point defined by a geographic position, a competent geodetic en ineer 
can reestablish its exact location by means of a new system of trianguktion 
connecting,with other distant triangulation marks which have not been destroyed, 

I n  a section of the country covered by adequate eodetic control 

tions, in addition to its possible future use as a basis for cadastral 
surveys : 

1. Extensive mapping.-The to ographer needs as initial data for 

and P ongitude. His local triangulation or traverse, based on this 
control, will prevent the accumulation of excessive errors as he 
carries on his mapping operations. I n  the event that the available 
first-order triangulation in that region has lines of too great length 
to join to conveniently, he can measure a base and azimuth at  some 
place visible from a first or second order triangulation station and 
connect his base to .the station by triangulation, thus obtaining 
proper geographic positions for his local surveys. 

2. Boundary lines.-If it is desired to locate or to delimit accu- 
rately and permanently thc boundaries of political subdivisions, such 
as States, counties, or cities, the methods indicated in the preceding 
paragra h may be followcd. Whenever possible, a line of the 
adjustel  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 fre uently in connection with extensivo improvements over a 
considera le area or as a basis for cit planning, where the need? of 
R city are being antici ated for a num or of years. Here the require- 
ments are somewhat Xfferent from those in the two receding opera- 

considerable detail over the entire area affected, third order triangu- 
lation or traverse then being 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 

work as a basis for new work, there is always rave danger in de end- 

true station mark, or the mark, though genuine, may have been tam- 
pered with or otherwise disturbed in osition. This will, of course, 

the present practice in this survey, unless unusual conditions render 

the data are availahlo to the engineer for any of the f ollowing opera- 

beginning a to ographic survey t ph e distance and direction between 
two oints an B the geographic position of one of them in latitude 

t 1 
tions, for it is often necessary to extend first or secon c f  order control in 

line constitute the essential data f or the complete utilization of old 

ing upon this minimum of data. There may e failure to identi P y the 

introduce an error into the new work g ased on these stations. It is 
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it unnecessary, to establish the integrity of the recoverod points by 
using at  least three old stations as a basis for new work, the third 
station serving as a check for tho two stations on which the new work 
may actually depend. 

In  local surveys where the area is of limited extent it is usually 
desirable to use a system of plane coordinates, the or i  ‘n being con- 

erse scheme. Tables for computing lane coordinates from geo- 

Krvey zpecial Publication No. 71. The United States 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. 

nected to some point of the first or second order triangu Y ation or trav- 

aphic ositions are found in Unite 0 States Coast and Geodetic 

EXPLANATION OF TABLE FOR POLYCONIC MAP PROJECTION 

The engineer or surveyor who makes use of the’data in this pub- 
lication-may find it desirable to construct a map covering the terri- 
tory he is surveying. He may wish to show on thls map the meridians 

and parallels so as to be able to plot 
the positions of the triangulation sta- 
tions included in the area and show 

FIGURE 1.-Sketch for construction of poly. 
conic projection 

the details of his survey in thecorrect 

States Coast and Geodetic Survey 
Special Publication No. 5 ,  has been 
inserted. This table may also be 
used to inter ret in terms of degrees, 

tance measured along a meridian or 
parallel. The method of using the 
table is described below: 

To make a projection for a Iarge- 
scale map (1 to 20,000 and larger) 
first draw a straight line for a cen- 
tral meridian and a construction 

minutes, an B seconds of arc any dis- 

line a6 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 off the distances mm2 and 
mm4, using the length of 1’ along tho meridan, for the latitude in ques- 
tion, as given in the table under “Arcs of the meridian” and multiply- 
ing this length b the number of minutes for the interval between 

. Through ma and m4 
draw straight lines, cd and ef, paralle to the line ab. On the lines 
ej, ab, and cd lay off the distances w, rnf12, and m& on both sides Qf 
the central mendian, taking the values from the table under “Arcs of 
the arallel, ” corresponding to the latitude of m, mz, and m4, res ec- 
t ivei .  The value of 1‘ as taken from the table must be multi fied 
by t e number of minutes out from the central meridian. 8 r a w  
straight lines through the points thus determined for the extreme 
meridians-that is, through the 5 2  points. 

yarallels 
the central para1 9 el and the extreme 
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At the two points designated z2 on the line ab lay off along the 
meridians the value of Y as given in the table under “Y coordinate 
of curvature,” using as argument the interval in minutes bctween tho 
central meridian and the extreme meridian. Draw straight lines 
from these points to the point rn for the middle parallel, and from the 
points of intersection with the extrema meridians lay otf distances 
along these meridians, above and below, equal to the distances mma 
and mm, to locate points in the extreme parallels. 

Subdivide each of the three meridians and three parallels already 
determined into parts corresponding with the projection interval and 
join the corresponding points of subdivision by straight lines to 
complete the projection. 

The method outlined above may be used for all large-scale maps 
regardless of the number of meridians and parallels 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, 
Washington, D, C, 
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Wtude 

* I  

a600 
1 
2 
3 
4 

3806 
6 
7 
8 
9 

a6 10 
11 
12 
13 
14 

38 16 
16 
17 
18 
19 

21 
22 
ZI 
24 

3826 
26 
27 
28 
28 

38- 30 
31 
32 
33 
34 

3836 
36 
37 
38 
39 

3840 
41 
42 
43 
44 

3846 
48 
47 
48 
49 

a 6 W  
61 
62 
63 
M 

3666 
66 
57 
a8 
69 

37 09 

~m 

U. 8. COAST AND GEODETIC SURVEY 

Polyconic map projection table 

Arc of the parallel 

1" 

Meters 
25.046 
.041 
.036 
.a30 
.026 

26.010 
.014 
.OM) 
.004 
24.w 

24.083 
.gss .w 
.977 
.972 

24.907 .mi . 956 . 951 
.La6 

24.840 
.635 
.830 
.e24 
.919 

24.914 .w 
.m 
.892 

24.887 
.882 

.871 

.866 

24. BBO 
.a55 
.850 
.n44 . a9 

24. a34 

.a 

. nw 

. n76 

.nz i  

.nu . a12 
24.807 
.801 
.786 
.791 
.786 

24.780 
.775 
.769 
.?e4 
.758 

24.753 
.748 
.742 
.737 . 731 

24.726 

1' 

Meters 
1,502. a 

2.5 
2.2 
I. n 
1.5 

1, m1.2 
0.9 
0. 6 

500.2 
408.9 

1,499.6 
9.3 
9.0 
8.8 . a. 3 

1,498.0 
7.7 
7.4 
7.0 
6.7 

1,486.4 
6. 1 
5.8 
6.4 
5.1 

I, 494.8 
4.5 
4. a 
3.8 
3.5 

1,493.2 
2.9 
2.6 
2.2 
1.9 

1,491.0 
1. 3 
1.0 
0. 6 
0.3 

1,4w. 0 
n9. 7 
9. 4 
9.0 
8.7 

1,488.4 

7.4 
7.1 

n. i 
7. n 

1,486. n 
6.5 
6.2 
6.8 
5.5 

1,486.2 
4.9 
4.6 
4.2 
3.9 

1,483.6 

Arc of the meridian 

Meters 
30.821 

1 
1 
I 
2 

30. nn 
2 
2 
2 
2 

30. 822 
2 
2 
2 
2 

30.822 
3 
3 
3 
3 

30.118 
3 
3 
3 
3 

30. na 
3 
4 
4 
4 

30.824 
4 
4 
4 
4 

30. n24 
4 
4 
4 
5 

30. nz 
5 
5 
6 
5 

30.825 
5 
6 
5 
5 

30.828 

6 
(1 
6 

30. L128 
6 

6 
6 

30.824 

a 

a 

1' 

Meters 
1, w9. 27 

.28 

. B  

.20 .a 
1,849.30 

.30 

.31 

.31 

.32 

1,849.32 
.33 
.33 
.34 
.34 

1, sp9.35 
.35 
.38 
.36 
.37 

1,849. 37 
.3n 
.38 
.39 
.40 

1,849. 40 
.41 
. 4 1  
.42 
.42 

1, n49. 43 
.43  
.44 
.44 
.45 

1, n49.45 
.46 
.46 
.47 
.47 

1, n49.48 
.4n 
.49 
.49 
.m 

1,849.51 
.51 
.52 
.52 
.53 

1,1149.53 
.54 
.54 
.55 
.55 

1, 840. 56 
.Ea 
.67 
.67 .a 

1,849. P 

Interval of 

[rom central 
meridian 

longitude 

0 ,  

0 1  
2 
3 
4 

0 6  
6 
7 

9 

0 10 
15 
20 
25 
30 

0 35 
40 
45 
60 
66 

1 0 0  
05 
10 
15 
20 

1 2 6  
30 
35 
40 
46 

I M )  
55 

2 0 0  
3 0 0  
4 0 0  

n 

Y coordinate 

latitude 3 6 O  
Df CUI'VatWe, 

Meters 

0.1 
0. 5 
1.2 
2.1 

3.2 
4.6 
6.3 

10.4 

211.9 
51.4 
80.3 
115.6 

167.4 

m. 2 
321.2 
3%. 7 

462.5 

629.6 
722.6 
822.2 

928.2 

1, 159.4 
1,N. 7 
I, 416.4 

I, 554. 5 
I, 608.0 
1, Iwo 
4,162 
7,3w 

n. 2 

12. n 

205. 6 

542. n 

I, 040. a 



Latitude 

0 ,  

37 00 
1 
2 
3 
4 

37 05 
0 
7 
8 
9 

37 io 
11 
12 
13 
14 

37 15 
10 
17 
18 
19 

37 20 
21 
22 
23 
24 

37 25 
20 
27 
2n 
29 

37 30 
31 
32 
33 
34 

L37 35 
30 
37 
38 
39 

37 40 
41 
42 
43 
44 

37 46 
40 
47 
48 
49 

37 w 
51 
62 
E3 
M 

37 55 
66 
57 
68 
59 

38 00 

TRIANGULATION IN COLORADO 

Polyconic map projection table-Continued 
-- 

Arc of the parallel 

1" 

Meters 
24.726 

.721 

.715 

.710 

.704 

24.099 
.694 
. o s  
.077 

24.072 
.067 
. a 1  
,056 
.650 

24.045 
.639 
.634 
.028 
.OB 

24.018 
.012 
,807 
,601 
.590 

24.590 
.686 .m 
.574 . M9 

24.583 
,568 . $62 . (d7 
.MI  

24.630 
.530 
.625 
.519 
.514 

24. m 
.w3 
.488 
.492 
.487 

24.481 
.470 
.470 
.486 - .469 

24.454 
.448 
.443 
.437 
.432 

24.426 
.421 
.415 
.410 
.404 

24.3W 

. on3 

1' 

Meters 
1,483.0 

3.3 
2.0 
2.0 
2.3 

I, 481.9 
1.0 
1. a 
1.0 
0.0 

1,480.3 

79,7 
0.3 
9.0 

1,478.7 
8.4 
8.1 
7.7 
7.4 

1,477.1 
0.8 
ti. 4 
0. 1 
5.8 

1,476.4 
5. 1 
4.8 
4.4 
4.1 

1,473.8 
3.5 
3. 1 
2.8 
2.5 

1,472.2 
1.8 
1.5 
1.2 
0.8 

1,470. 6 
70.2 
69.9 
9.5 
0.2 

1,488.9 
8.5 
n. 2 
7.9 
7.6 

1,407.2 
0.9 
0.0 
0.2 
6.9 

1,405.0 
5.2 
4.0 
4.0 
4.2 

1,483. U 

no. o 

_ _ ~  ~ 

Arc of the nicridian 

MeMelers 

0 
7 
7 
7 

30.827 
7 
7 
7 
7 

30.827 
7 
7 
8 
8 

30.828 
8 
8 
8 
8 

30.828 
8 
8 
8 
9 

30.828 
9 
9 
9 
9 

30.828 
9 
9 
0 
9 

30.828 
30 
0 
0 
0 

30.830 
0 
0 
0 
0 

30.830 
0 
1 
1 
1 

30.831 
1 
1 
1 
1 

30. 831 
1 
1 
2 
2 

30,832 

30.820 

1' 

Meters 
1.W.58 

.59 

.59 . ra 

. 6 I  

1,849.01 . w2 
.02 
.m .a 

1,849.64 
.Fd 
.05 
.05 
.88 

1,849.88 

.07 

.88 

.68 

1,848. 08 
.09 
.70 
.71 
.71 

1,849.72 
.72 
.73 
.73 
.74 

1,849.74 
.76 
.75 
.7(1 
.70 

1,849.77 
.77 
.78 
.78 
.79 

1, 848.80 
.80 
.81 
.81 
.82 

1,849.82 
.83 
.83 
.84 
.84 

1, &?A% 86 .a 
.M 
.88 
.87 

1,849. Rs 
.lo 
.89 
-89 
.w) 

1,849. w 

. e7 

Intervd of 
longitude 

trom central 
meridian 

0 ,  

0 1  
2 
3 
4 

O b  
0 
7 
8 
9 

0 10 
15 
20 
2b 
30 

0 35 
40 
45 
bo 
6'5 

l o o  
06 
10 
16 
20 

l a 5  
30 
36 
40 
45 

1 6 0  
55 

2 0 0  
3 0 0  
4 0 0  

11 

Y coordinate 
11 curvature, 
latitude 37O 

Meters 

0. 1 
0.6 
1.2 
2. 1 

3.3 
4.7 
0.4 
8.3 

10.5 

13.0 
28.2 
61.9 
81.2 

116.9 

159.1 
207.8 
263.0 
324.0 
392.8 

407.5 
648. 0 
030.3 
730.4 
831. 1 

998.2 

1,171.9 
1.288. 6 
1,431.0 

1,671.2 
1,717.3 
1,870 
4,257 
7,479 

1,051. n 

76976'--30-2 
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Meters 
I, 849.90 

.91 

.91 . D2 . 92 

1,849.93 . 03 
.94 
.04 
.05 

1,849.95 
.yo 
.97 
.07 . 98 

1,848.98 .w 
49.99 
bo. 00 .oo 

1,850.01 . 01 
.02 
.02 
.03 

1,850. Mi 
.04 
.05 
.06 
.M 

1,850.06 
.07 
.07 
.w 
.08 

1,860.08 
.08 
.10 
.10 . I1 
.12 
.13 
.13 
.14 

1,850.14 
.15 
.15 
.16 
.16 

1,8w.17 
.17 
.18 . 1M 
.19 

1,8W. 20 
.M) 
.21 
.21 
.22 

1,860.22 

1,850.11 

U. S. COAST AND GEODETIC SURVEY 

Polyconic map projection table-Continued 

1 ' 
1 

Latitude 

0 ,  

3800 
1 
2 
3 
4 

38 05 
0 
7 
8 
9 

38 10 
11 
12 
13 
14 

38 15 
10 
17 

19 

3820 
21 n 
23 
24 

3 8 %  
26 
27 

20 

a830 
31 
32 
33 
34 

3835 
30 
37 
8 
39 

38 40 
41 
42 
43 
44 

38 45 
46 
47 
48 
49 

3860 
51 
62 
63 
M 

38 55 
66 
57 
fL3 
M) 

39 00 

in 

m 

Arc of the parallel 

1" 

hfelers 
24.399 
.393 
.387 
.382 
.370 

24.371 
,365 
.360 
.354 . 349 

24.343 
.338 
.332 
.327 
.321 

24.315 
.310 
.304 
.m .a3 

24.288 
.m2 
.270 
.27l 
.m 

24.280 
.254 
.249 
.243 . D7 

24.232 
.226 .n1 
.215 
.210 

24.204 
.lo8 . I93 
.la 

24.170 
.170 
.lo6 
.159 
.154 

24.148 
. I42  
.137 
.131 
.125 

. 187 

24. im 
.114 
.1w 
.1M . uB7 

24.002 .m 
.080 
.075 
.069 

24.063 

1' 

hfelcrs 
1,483.9 

3. 0 
3.2 
2.9 
2.0 

1,462.3 
1.9 
1.0 
1.3 
0.9 

1,400.0 
00.3 
59.9 
9.0 
9.3 

1,458.9 
8.6 
8.3 
7.9 
7.0 

1,467.3 
0.9 
0.0 
6.3 
5.9 

1,455.0 
5.3 
4.9 
4.0 
4.2 

1,463.9 
3. 0 
3.2 
2.9 
2.0 

1,452.2 
1.9 
1. 0 
1.2 
0. Y 

1,450.6 
0.2 
49.9 
9.6 
9.2 

1,448.9 
8.5 
8.2 
7.9 
7.5 

1,447.2 
e. 9 
0. 6 
0.2 
5. 8 

1,445.5 
6.2 
4.8 
4. 6 
4. 1 

1,443.8 

1" 

longitude 
from central 

1' meridian 

Afetere 
30.832 

2 
2 
2 
2 

30.832 
2 
2 
2 
2 

30.833 
3 
3 
3 
3 

30.833 
3 
3 
3 
3 

30.833 
4 
4 
4 
4 

30.034 
4 
4 
4 
4 '  

30.834 
4 
6 
5 
5 

30.836 
5 
6 
5 
5 

30.835 
6 
5 
0 
6 

30.838 
6 
0 
0 
0 

30.838 
0 
0 
6 
0 

30.837 
7 
7 
7 
7 

30,837 

II 
o r  

0 1  
2 
3 
4 

0 6  
6 
7 

9 

0 10 
15 
20 
25 
30 

0 35 
40 
46 
50 
55 

l o o  
of, 
10 
15 
2u 

1 2 5  
w 
35 
40 
45 

1 !AI 
55 

2 0 0  
3 0 0  
4 w )  

n 

---____ 

Y cooidinate 
of curvature, 
latitude 3n0 

Meter8 

0. 1 . 
0.6 
1. 2 
2. 1 

3.3 
4.7 
R. 4 

10. 0 

13. 1 
28. 5 
62.4 
81.9 
118.0 

100. 0 

265.5 
327.7 
396.5 

471.9 
553.8 
642. 3 
737.3 
838.9 

x. 4 

209. n 

947.1 
1,061. n 
1,183.0 
1,310.8 
1,445.2 

1,5au. 1 
1,733.6 
1, 
4,247 
7,549 

J 



0 ,  

39 @I 
I 
2 
3 
4 

39 05 
6 
7 
8 
9 

39 10 
11 
12 
13 
14 

ae 15 
10 
17 
18 
19 

39 20 
21 
22 
23 
24 

311 25 
26 
27 
28 
29 

39 30 
31 
32 
33 
34 

39 35 
36 
37 
38 
39 

39 40 
41 
42 
43 
44 

30 45 
4fi 
47 
48 
49 

39 60 
51 
b2 
K3 
64 

39 66 
68 
87 
68 
69 

40 00 

TRIANGULATION IN COLORADO 

Polyconic m.ap projection table-Continued 
.- - --.______ 

Arc of the parallel 

1” 

Metera 
24. o m  
,052 
.047 
.MI 

24.036 
.a30 
.024 
,018 
.013 

24.007 
.001 
3. BBO 
.m .w 

23.979 
.973 
.867 
.w2 
.950 

23.950 
,944 
.OD0 
.933 . 9n 

23.922 
.910 
.e10 
* go5 
* 899 

23. 893 
.@a 
.882 
.870 
.870 

23.805 
.869 
.853 
.847 
.842 

21.836 . a0 
.825 
.819 
.813 

23.1107 
.8oa 
.796 
.790 
.784 

3.779 
.773 
.7R7 
.7R1 
.756 

23.750 
.744 
.738 
.733 
.727 

23.721 

.os 

I ’  

dfeiLlcrs 
I. 443.8 

3.5 
3. 1 
2.8 
2.5 

1,442. 1 
1.8 
1.4 
1.1 
0.8 

1,440.4 
40.1 
39. 7 
9.4 
9.1 

1,438.7 
8.4 
8.0 
7. 7 
7.4 

1.437.0 
6.7 
6. 3 
6.0 
5.6 

1,4;15. 3 
5.0 
4. fi 
4.3 
3.9 

1,433.6 
3.3 
2.9 
2. 0 
2.2 

1,431.9 
1. A 
1.2 
0.9 
0.6 

1,430.2 
29.8 
g. A a. I 
8.8 

I, 4m. 4 
11. 1 
7.8 
7. 4 
7. 1 

1.4%. 7 
0. 4 
0.0 
5.7 
6.3 

1, 425.0 
4.7 
4. 3 
4.0 
3.0 

1,423.3 

-..._ -- _____ 
Arc of the meridinn 

1 ” 

Meters 
30. XI7 

7 
7 
7 
7 

30.837 
8 
8 
8 
8 

30.838 
8 
8 
8 
8 

30.838 
8 
0 
9 
9 

30.839 
9 
9 
9 
9 

30.839 
9 
9 
40 
0 

30.840 
0 
0 
0 
0 

30.840 
0 
0 
0 
1 

30.841 
1 
1 
1 
1 

30.841 
I 
1 
1 
1 

30.842 
2 
2 
2 
2 

30.842 
2 
2 
a 
2 

30.842 

Alctcra 
1,850.22 

.23 

.23 

.24 

.24 

1,850.25 
.25 
.28 
.28 .n 

1,860.28 
.28 
.m .a 
.30 

1,850.30 
.31 
.31 
.32 
.32 

1,850.33 
,33 
.34 
.36 
.35 

1,860.33 
.30 
.37 
.37 
.38 

1,850.38 
.39 
.39 
.40 
.40 

1,850.41 
.42 

. 43 

.43 

1,850.44 
.44 
.4A 
.45 
.4G 

1,8.W. 40 
.47 
.47 
.48 
.49 

1,850.49 . ,W 
.ho 
.51 
. 51  

1,850.62 
.52 
.s3 
.s3 
.M 

1,8M). M 

.42 

__ 

Interval of 
longitude 

from central 
rnoridisn 

0 ,  

0 1  
2 
3 
4 

O b  
6 
7 
8 
9 

0 10 
15 
20 
25 
30 

.O 36 
40 
46 
60 
56 

1 0 0  
05 
10 
15 
20 

1 2 5  
30 
35 
40 
45 

I 6 0  
h5 

2 0 0  
3 0 0  
4 0 0  

13 

Y coordinslh 
of curvature, 
latitude 39O 

Meters 

0.1 
0.6 
1.2 
2.1 

3.3 
4.8 
6.6 
8.5 
10.7 

13.2 
29.7 
52.9 
82.6 
118.9 

161.9 
211.5 
287. 0 
330.4 
399.8 

478.8 
6%. 4 
647.6 
743.4 
845.8 

964.8 
1,070.4 
I ,  192.6 
1,321.4 
1,456.8 

1,690.8 
1,747. 6 

7,611 

1, Q0.3 
4,281 
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Latitude 

0 ,  

4000 
1 
2 
3 
4 

40 05 
6 
7 
8 
9 

40 10 
11 
12 
13 
14 

40 15 
I6 
17 
18 
19 

21 
22 
23 
24 

40 26 
28 n 

- 2 8  
!29 

4030 
31 
32 
33 
34 

40 35 
36 
37 
38 
39 

40 40 
41 
42 
43 
44 

40 45 
48 
47 
48 
49 

40 .w 
51 
52 
53 
64 

40 55 
M) 
57 
59 w 

41 00 

4020 

U. S. COAST AND GEODETIC SURVEY 

Polyconic map prnjrriinn lahlc-Continued 
.- __- ~. 

Arc of the parallel 

1'1 

Metera 
23.721 

,715 
.710 
,704 
.698 

23.692 
.686 . m1 
.675 
.669 

23. m? 
.e58 
.652 
,646 

23. a 4  
.6% 
.8B 
.fil7 
. 6 l l  

23. w5 
.Roo 
,594 . nu8 . ,582 

B. 576 
.570 
. a 5  
.559 
.553 

23.517 
. M I  
.536 
,530 
.524 

23. S18 
.512 
.5wI 
,501 
.495 

23.489 
.4R? 
,477 
. 4 i l  
.465 

23.4Ro 
.4.54 
,448 
.442 
,436 

. txn 

B. 430 
.424 
,419 
,413 
.407 

23.401 
.395 
.389 
,383 
,377 

23. 372 

1' 

Metera 
1,423.3 

2.9 
2.6 
2.2 
1.9 

1,421.5 
1.2 
0. R 

20.1 

1,419. 8 
9. 5 
9. 1 
8. I) 
8.4 

1,418.1 
7. 7 
7.4 

fi. 7 

1,416.3 
6 .  0 
5. R 
5. 3 
4.9 

I, 414.6 
4.2 
3.9 
3. 5 
3.2 

1,412.8 
2. s 
2. 1 
1. A 
1.4 

I ,  411. 1 
0. 7 
0.4 

io. n 
09.7 

1,409.3 
9.0 
R. 6 
li. 4 
7. 9 

I, 407. fl 
7.2 
6.9 
H. R 
6. 2 

1,405.8 
6. 5 
5.1 
4.8 
4.4 

1,404.1 
3. 7 
3.3 
3.0 
2 .6  

1,402.3 

n. 5 

7. 0 

Arc of the nioridian Interval of 
longitude 

from central 
I' meridian 1 " 

Metera 
30.842 

2 
3 
3 
3 

30. R43 
:I 
3 
3 
3 

30. 843 
3 
3 
4 
4 

30.844 
4 
4 
4 
4 

30. n4.4 
4 
4 
4 
5 

30.845 
5 
5 
6 
5 

30.845 
5 
5 
5 
5 

30. ~ 4 0  
f i  
6 
f i  
6 

30. a46 
6 
6 
6 
6 

30. ((46 
7 
7 
7 
7 

30.847 
7 
7 
7 
7 

30.847 
7 
8 
A 
8 

30.848 

Meters 
1,850. 54 

.66 

.58 

.57 

1, R.50. 57 . <% 
. %58 
.59 
..59 

1,850.60 . fxJ . ( i l  
. 6 l  
.62 

. m  . F.4 

. I %  . 65 

1,850. fi5 
.66 
,643 
.67 
.67 

1,850. ti8 

.69 

. 70 

1,850.71 
.71 
.72 
.72 
.73 

I, 8.59.73 
.74 
.74 
.75 
.76 

1,850.76 
.77 
.77 . 7R 
.7R 

1, RSO. 79 
.79 

. k 5  I 

I ,  850. m 

. rfi 

. 70 

. an . un 

.81 

1,R.W. R1 . R2 
.%I 
.83 
.84 

1,850.84 
I 85 
.85  .a 
.86 

1,850.87 

0 ,  

0 1  
2 
3 
4 

O B  
6 
7 
8 
9 

0 10 
1.5 
20 
25 
30 

0 35 
40 
45 

55 

1 0 0  

10 
15 
20 

1 26 
30 
35 
40 
45 

1 w 
55 

2 0 0  
3 0 0  
4 0 0  

OF, 

-- 

Y roordinate 
3f rurvaturv 
latitude 400' 

Metera 

0.5 
1.2 
2. 1 

3 .3  
4.8 
6 . 5  
8. 5 

10.8 

13.3 
29.9 
53. 2 
R?. 2 

119.8 

183.0 
212.9 
269.4 
332.6 
402. 5 

.562.2 

748. 5 
851. (i 

901.4 
1,077. A 
1,200.8 
I, 330.5 
1,466.9 

1,609.9 
1,759.6 
1,916 
4,311 
7,663 

n. I 

479. n 
6 s ~ .  n 



TRIANGULATION IN COLORADO 

Polgconic m a p  projcction table-Continued 

0 ,  

41 00 
1 
2 
3 
4 

41 05 
6 
7 
8 
0 

41 I0 
11 

13 
14 

41 15 
16 
17 
18 
10 

41 20 
21 
22 
23 
24 

41 25 
26 
27 
28 
ZQ 

12 

Lstitudo 1 I" 

Melrrs 
23.372 

,306 
.3FO 
,354 
,348 

23.342 
,336 
.330 
,324 
.318 

23.313 
.307 

. mh 

.2n0 

23. 2K1 
,277 
.271 . 2F,5 
,269 

23.253 
. 2 1 i  
,241  
. 236 
,230 

23.224 
.218 
.212 
.m  

,301 

i .m  .03 

.M 

.n4 

.05 

I, 851. n3 

.os 

41 45 23. 10.5 

47 
4R 

3 1 
32 
$3 
34 

41 35 

37 
38 

36 

30 

41 40 
41 
42 
43 
44 

40 I . m i  

. I R X  
,182 . 176 . 170 

23.161 

,152 . 145 

. ISH 

,140 

23.134 . 128 . 122 
.I17 
. I 1 1  

41 nn 
61 

E4 

62 
53 

23. Oi.5 . on9 

. 051 

. wh? 
,057 

1' 

41 5h 
56 
57 
68 
59 

42 00 

Meters 
1,402. 3 

1.0 
1.6 
1. 2 
n. o 

I ,  4 0 . 5  

I, 309. 8 
1 . 4 0 . 2  

9. 5 
0. 1 

I ,  39s. 8 
8. 4 
8.0 
7. 7 
i. 3 

1, :to;. 0 
6. 6 
6. 3 
5.9 
5. 0 

I .  30R. 2 
4. x 
4. 5 
4. 1 
3. 8 

1,303.4 
3. 1 
2. 7 
2. 4 
2. 0 

1, 391. 6 

0. o 
n. ti 

1.3"). 2 

1,380. !I 

1 . 3  

0. 5 
0. 1 
8. 8 
8.4 

1, B88. 1 
7. 7 
7. 3 
7. 0 
6.6 

I ,  3x6. 3 
*5. 0 
,5. 0 
h. 2 
4. R 

1,384. 5 
4. 1 
3. 8 
:i. 4 
3. 0 

1,362. 7 
2. 3 
2. 0 
1.6 
1.2 

1,384.0 

23.045 
,039 
,033 
,027 
.021 

23.015 

1 " 

Interval of 
longitude 

from central 
meridian 

Arc of tho meridian 

1' 

Mrlm 
30.848 

8 
8 
8 
8 

30.848 
8 
8 
0 
0 

0 
0 
0 
0 

30, RZII 
0 
0 

:in. w 
:to. nfio 

30. an 
n 
0 
n 

:m. 840 

0 

30.850 
0 

0 
0 

30 851 
1 
1 
1 
1 

30. SY, I 
1 
1 
1 
1 

30. 861 
2 
2 
2 
2 

3n. 8.72 
2 
2 
2 
2 

30.8rr2 
2 
3 
3 
3 

3 
3 
3 
3 

30.853 

n 

30.853 

II 
0 ,  

n i  
2 
3 
4 

0 5  
0 
7 
R 
0 

0 in  

20 
1 5 

25 
30 

0 35 

45 
50 
55 

1 0 0  
06 
10 
15 
20 

1 2 5  
30 
35 

45 

40 

40 

1 5n 
55 

2 M )  
3 0 0  
4 0 0  

15 

.- __ 

Y coordinat.0 
If curvaturr, 
latitudc 41' 

Meters 

n. 1 n. 5 
1.2 
2. 1 

3. 3 
4.8 
6. 6 
8. 6 

10.8 

13.4 
30. 1 
63, 5 
83. 6 

120.4 

I fh?. 8 
214. 1 
270.0 
334. 5 
404.7 

481.7 
,%5.3 
665.6 
752.6 
856.3 

906.7 
1,081.8 
I ,  207. 6 
I ,  3311.0 
I ,  475. 1 

1.610.0 
1,700. 5 
1, on 
4,335 
7,708 



16 

_- 

Latitude 

0 ,  

4200 
1 
2 
3 
4 

42 05 
6 
7 
8 
9 

42 10 
11 
12 
13 
14 

42 15 
16 
17 
18 
19 

42 20 
21 
22 
23 
24 

42 26 

. 2 7  
28 
29 

4230 
31 
32 
33 
34 

42 3s 
36 
37 
38 
39 

42 40 
41 
42 
43 
44 

42 46 
46 
47 
48 
49 

61 
62 
63 
64 

42 65 
66 
67 
68 
68 

4800 

m 

42 so 

Arc of the meridian 

1' 

U. 5. COAST AND GEODETIC SURVEY 

Polyconic map projection table-Continued 

Interval of 
longitude 

from centra 
meridian 

.-___ 

Arc of the parallel 

Meters 
1,851.20 

.m 

.21 

.21 .n 
1,861.22 

.23 

.23 

.24 

.24 

1,861.26 
.26 
.26 
.27 
.27 

.28 

.a 

.20 

.30 

1,851.30 
.31 
.32 
.32 
.33 

1,851. .33 
.34 
.34 
.35 
.36 

1,861.36 
.37 
.37 
.38 .a 

1,851.39 
.39 
.44 
.40 
. 4 1  

1,861.41 
.42 
,43 
.43 
.44 

1, m.44 

1, x6i. m 

.45 ' 

1" 

Meters  
23.015 
.009 

23.003 
22.897 
.89l 

22.986 
.979 
.973 
.967 
.961 

22.956 
.949 
.942 
,936 
.930 

22.924 
.918 
.912 
.Bog 
.m 

22.8M .sa 
.882 
.876 
.870 

n.864 .w 
.852 
.I346 
.840 

22.834 

.a22 

.815 

.Hog 

22. nm 
.797 
.791 
.786 
.779 

22.773 
.767 
.761 
.755 
.749 

22.742 
.7RR 
.730 
.724 
.718 

22.712 
* 706 
.700 
.694 
.688 

22.681 
.676 
,669 
.6i?3 
.657 

22.661 

.8m 

1' 

Meters 
1,380.9 

0.5 
1,380.2 
1,379.8 

9.4 

1,379. 1 
8.7 
8.4 
8.0 
7.6 

1, 377.3 
6.9 
6.5 
6.2 
5.8 

1,375.6 
5. 1 
4.7 
4.4 
4.0 

1,373.7 
3.3 
2.9 
2.6 
2.2 

1,371.8 
1. s 
1. 1 
0.7 
0.4 

1, 370. 0 
1,369. 7 

9.3 
8.9 
8.6 

1,368.2 
7.8 
7.5 
7.1 
6. 7 

1,365.4 
6.0 
6.6 
5.3 
4.9 

1,364. .5 
4. 2 
3.8 
a. 5 
3. 1 

1,362. 7 
2.4 
2.0 
1.6 
1.3 

1,380.9 
0.6 

1,380.2 
1,359.8 

9.4 
1,368.1 

1" 

Metera 
30.8,- 

3 
3 
4 
4 

30.864 
4 
4 
4 
4 

30.864 
4 
4 
4 
6 

30.866 
6 
6 
5 
6 

30.856 
6 
6 
5 
5 

30.858 
6 
6 
6 
6 

30.856 
6 
6 
6 
6 

30.856 
7 
7 
7 
7 

30.857 
7 
7 
7 
7 

30,867 
7 
8 
8 
8 

30.858 
8 
8 
8 
8 

30.868 
8 
8 
9 
9 

30. 869 

1,851.47 
.47 
.e 
.49 
.49 

1,861.64 
.64 
.51 
. 61  
.62 

1,861.62 

0 ,  

0 1  
9 
3 
4 

0 6  
6 
7 
8 
B 

0 10 
15 
20 
25 
30 

0 3s 
40 
45 
<io 
66 

1 0 0  
06 
10 
16 
20 

1 2 5  
30 
36 
40 
45 

1 6 0  
56 

2 0 0  
3 0 0  
4 0 0  

Y coordinste of CUn;R-  
lure 

Lat. 420 

Meters  

0.1 
0. 6 
1. 2 
2.2 

3.4 
4.8 
6.6 
8.6 
10.9 

13.4 
30.2 
63.8 
84.0 
120.9 

164.6 
215.0 
272.1 
336.0 
406.5 

483.8 
667. E 
668.6 
756.9 
860.1 

971.0 
1,088.6 
1,212.8 
1,381.8 
1,481.6 

1,628.1 
1, m7.2 
1,935 
4,364 
7,739 

h t .  430 

Metera 

0. 1 
0.5 
1.2 
2.2 

3.4 
4.9 
6.6 
8.6 
10.9 

13. 5 
30.3 
63.9 
84.3 
121.3 

165.1 
216.7 
273.0 
337.0 
407.8 

485.3 
669.6 
880.6 
768.3 
882.8 

974.0 
1,081.9 
1,216.6 
1,348.0 
1,486.2 

1631.1 
1: 782.8 
1,941 
4.367 
7,763 

-- 



TRlANGtJLATION I N  COLORADO 17 
EXPLANATION OF TABLES OF POSITIONS 

In  the tables of positions the latitude and longitude of each point 
are given on the North American datum of 1927, and there are also 
given for all except the intersection points the length and azimuth of 
each line observed over, whether in one or both directions. Along 
with the latitude and longitude of each point the lengths and azimuths 
are given of lines from that point to other points.of the scheme. No 
]en ths and azimuths are repeated, and for n given line the length 
a n i  azimuth will be found opposite the position of the one or the 
other of the two stations involved. 

To aid in the use of the tables, a column is given of the logarithms 
of the lengths in meters. It must be remembered that it is the 
logarithm which is derived first from the computation, the lengths 
given in the table being then derived from the corresponding loga- 
rithms. A final column gives these lengths reduced to feet, the reduc- 
tion bein made from the lengths in meters. 

The ru e followed rn recent ublications of this office has been to 
give the latitudes and longitu es of the stations to thousandths of 
seconds for all points the positions of which are fixed by fully adjusted 
triangulation. Points the ositions of which are given to hundredths 

occupied and observed from two stations only) 0: checked by verti- 
cals 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 final figures are doubtful. In some oases 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 the correctness of even the 
third figure from the right. 

The tables may be convenient1 consulted by using as finders the 

column of the index will be found for each point a reference to the 
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. - 

r; K 

of seconds only are marke a by footnotes as being without check (not 

sketches and the index a t  the en B of this publlcati~n. In the third 

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 desired-that is, its len th in its actual elevation on the 

length as given in meters the following correction 
surface of the earth-it may be o f tained by adding to the sea-level 

in which S is the length of the line in meters and h, is the mean 
elevation of the two ends of the line 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 in meters, 



18 U. S. COAST AND GEODETIC SURVEY 

AZIMUTH AND BACK AZIMUTH 

The azimuth of a line of triangulation is its true direction reckoned 
clockwise from true south. The cardinal points of the compass on 
this system are as follows: South is 0' (or 360'), west 90°, north 
180°, and east 270'. 

Because of the conver ence of the meridians, the azimuth and the 

the divergence varying with the latitude and the difference of longi- 
tude of the two ends of the line. To illustrate from the tables, on 
page 21 the azimuth from Pikes Peak to Divide is 240' 47' 50".73, 
while the back azimuth, or the azimuth from Divide to Pikes Peak, is 
61' 07' 53".22. 

The azimuths of the triangulation lines offer a very convenient and 
accurate means of testing the deflection of the magnetic needle on a 
surveyor's transit, and even the azimuth over such short distances as 
those between a station mark and its reference mark may be used for 
this urpose with fair accuracy provided the distance is greater than 

back azimuth of a line c f  o not differ by exactly 180', the amount of 

100 P eet. 



GEOGRAPHIC POSITIONS 
Thirty-ninth parallel 

Station 

Principal poi& 

Curlew (gam.), lWl---- _ _ _ _ _ _ _  ~ _______..___. 

McLane (Eans.), 1891 _______________.________ 

Arapahoe, 1891 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Monotony, 1891 ________-_____..__._.-----.--. 

Cheyenne Wells, 1892 _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  
First View, 1892 ____________________------..-- 

Landsman, 1892. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Kit Carson, 1881 . . . . . . . . . . . . . . . . . . . . .  ~ _ _ _ _  _ _ _ _  
Eureka, 1881 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  _ _ _ _  

Latitude and 
longitude 

0 t I, 

38 ,543 25  881 
101 46 66.m 

39 01 54.168 
101 57 49.351 

38 46 01.280 
102 05 43.859 

39 01 44% 
102 14 58.628 

38 57 03.302 
102 24 01.676 

38 47 42549 
102 32 55.339 

38 56 52179 
102 35 15.078 

58 42 07.350 
102 51 35.052 

38 58 39.832 
102 51 46.045 

A4zimuth 

~~ 

0 # I ,  

32.3 25 m.25 

201 13 18.64 
253 12 1261 

269 13 13.12 
297 10 m.23 
335 15 59.01 

236 23 20.46 
207 32 41.50 

216 36 0814 
224 52 56.n 
274 23 31.04 

252 46 48.15 
268 43 46.05 
348 44 47.48 

220 49 14.30 
248 58 57.89 

277 50 09.72 
306 32 26.31 
359 30 09.71 

234 51 22.31 
291 38 16.84 

234 10 28.83 
324 03 29.63 
2 06 20.17 

Back azimuth 

0 , I ,  

143 31 53.46 

21 18 16.61 
73 23 5897 

89 24 01.29 
117 27 57.24 
1% 21 4i.37 

56 29 02.14 
127 44 10.28 

36 41 43.06 
45 04 13.08 
94 40 3291 

72 59 33.50 
p8 50 49.37 
168 46 15.18 

40 59 28.69 
69 10 38.73 

98 00 27.86 
1% 44 16.15 
179 30 16.61 

55 a3 24.02 
111 50 23.28 

104 22 07.23 
144 15 12.86 
182 05 55.07 

To station 
I Distance 

4.4987257 
1.4532615 

4.3937367 
4.6589314 
4.5052986 

4.1954716 4.5241016 

4.333928 
4. M 9 2  
4.59663.L3 

4.4861909 
4.2100375 
4.2375467 

4.5515196 
4.4616106 

4.3818099 
4.5310051 
4.4657996 

4. 5294178 
4.4795613 

4.4400821 
4. fis4o030 
4.4189486 

Meters 

28,411.95 

31 530.12 
zs, 396.28 
24,759.21 
45,596.a 
32.010.96 

15,684.53 
33,427.32 

21,552 26 
36,701.96 
39,503.38 

30,833.10 
16,219.50 
17,280.12 

36, 101.03 
28,947.47 

24,088.51 
33,962.93 
30,605.51 

33,839.02 
30,169.03 

27,547.49 
46,132.07 
26,239.0.5 

Feet 

86, 653.2 

103,445.1 
93,163.5 

81,230.8 
149.594.5 
105,022.6 

51,458.3 
109,669.5 

70,709.4 
lzo, 413.0 
129,604.0 

100, 502.1 
53,213.5 
56,693.2 

118,UL 5 
w971.8 

79,030.4 
111,426.7 

111,020.2 
98.979.6 

90,378.7 
151, 351. 8 
86,086.0 

100,411.8 



GEOGRAPHIC POSITIONS-Continued 
Thirt y-ninth fiarallel-Continued 

Pikes Peak, 1879 . . . . . . . . . . . . . . . . . . . .  ~ _____-_- -  

Platan, 18w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ 

Bison, 1694. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Mount O m y ,  1894 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Mount Elbert, 1894 .._________________________ 

l'reasmr'y Mountain, 1893 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ '  

Cneompahgre, 1695 _._________________________ 

Mount W-aas (Utah), 1893 . . . . . . . . . . . . . . . . . . . .  
Tavaputs, 1891 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Station 

38 50 25.928 
105 m 37.191 

38 23 32079 
104 33 17.136 

39 14 18.100 
105 29 a118 

38 25 21.777 
106 13 27.018 

39 07 03.926 
106 26 u.198 

39 00 51.430 
107 05 54.435 

38 04 17.953 
107 27 41.m 

38 32 2O.W 
109 13 37.?5( 

39 32 23.m 
1 109 00 18.71: 

El Pas0 west b w ,  1879 . . . . . . . . . . . . . . . . . . . . . .  

Mount Ellen (Utah), 1891 _.__________________ 

Supplementarv poi- 

Weskan schoolhouse cupoh (K,.), 1691 _ _ _ _ _  
Kansas and Colorado bomdary mark 73% 

Kansas and Colorado boundary mark 78,1891. 
1691. 

Latitude and 
1 on gi tu de 

110 18 57.B 

38 07 16.a 
110 48 49.w 

38 51 56.m 
101 57 5292 

38 56 30.78 
102 02 43.40 

38 52 53. n 
102 01 a10 

0 I tt 

38 40 40.553 
103 33 16.320 
39 04 32812 
103 30 48.981 

38 51 08.039 
103 49 43.612 

38 35 35.824 
103 55 54.307 

38 45 06.142 
104 15 09.657 

39 00 07.864 
104 18 59.797 

39 02 20.674 
103 58 17.354 

39 04 14.962 
104 30 44.601 

38 57 21.939 
104 27 41.915 

38 58 a840 
104 35 19.255 

38 52 11.332 
104 35 34.263 

AZimUth 

0 , I I  

219 35 54.90 
246 43 31.04 
4 36 37.64 

277 45 07.41 
316 25 18.31 
227 38 48.69 
308 58 55.73 

197 16 15.44 
253 55 02.63 

253 00 28.78 
302 05 47.02 

291 19 34.79 
348 41 49.04 

82 18 22.85 
263 59 08.75 
329 08 25.24 

294 as 33.94 
327 28 0225 

160 58 29.08 
247 48 2868 
321 17 43.17 

212 49 05.96 
263 34 03.55 
282 43 OEi.61 

181 42 50.44 
197 19 42.73 
229 52 OEi.53 
238 23 01.74 
293 49 20.39 

90 47 XI73 n 55 06.22 

39 35 6854 
76 25 54.42 
13 19 14.91 

82 00 47.01 
18 12 45.17 

'14 39 15.39 
x5 20 50.77 
no 48 33.44 

!60 24 49.27 
!s3 46 s.05 
145 58 33.82 

!58 19 00.84 
110 32 2843 

(96 42 57.81 

249 49 49.g 

2.53 25 1212 
2238 01 21.4c 

2s3 55 07.G 
320 04 OO.H 
9 53 E3.M 

267 27 38% 

195 35 s3.n 
251 01 n-5: 
270 02 15.a 

zL6 02 49.0 
279 58 588 

2& 18 38.2 
13 55 589 

23 22 51.2 
131 02 44.2 

117 01 09.3 

318 14 42.1; 

Back azimuth 

0 I ,I 

39 50 21.15 
66 57 30.07 
184 35 05.16 
97 58 04.51 
136 37 48.36 
47 50 42.18 
129 09 13.90 

17 20 07.33 
74 09 10.51 

73 16 25.05 
122 17 48.96 

111 37 58.26 
168 44 13.48 

262 05 20.61 
84 16 27.39 
149 13 48.17 

114 15 57.84 
147 37 49.50 

340 56 34.08 
67 53 57.12 
141 25 35.09 

32 50 58.90 
83 44 19.82 
102 47 56.28 

1 42 59.87 
17 22 44.91 
49 57 05.23 
58 33 26.72 
114 02 07.91 

61 07 53.22 
9E 24 49.36 

19 17 a07 
58 24 2881 
33 30 32.96 

02 38 05.73 
38 29 53.88 

35 06 36.29 
€8 05 04.05 
91 50 50.24 

81 00 44.18 
104 39 49.01 
166 06 51.14 

78 43 43.89 
L31 06 17.16 

16 56 3215 
37 39 12.69 
70 35 47.48 

74 45 11.83 
1lm 07 01.75 

110 07 33.a 
141 02 03.7% 
189 44 4o.x 
88 17 41.8 
138 55 50.m 

15 54 42.3 
72 00 24.3: 
92 06 22.e 

46 10 38.6 
100 03 50.4 

112 28 325 
193 54 05.7 

310 54 322 
203 m 28.4 

Distance 

Curlew _ _ _ _ _ _ _ _  .____.___._____. ____._ _ _ _ _ _ _ _ _  4.392352 
Arapahoe. _ _ _ _ _  _____._________._____________ 4.257502 

Meters 

52,095.95 
35,218.28 

36.906.41 
30,7W. 84 

30, 107.90 
34,162.48 

38,477.86 
33.004.82 

45,460.51 
28,353.82 

30.168.10 
39,842 45 
24,151.38 

18,585.18 
41,980.90 

13,472.02 
13,568.73 

12,187.80 
23,717.72 

29,049.91 

11,288.98 

52,672 20 
69,421.53 

65 493.85 
53' 116.95 
47; 803.79 

59; m. 59 
87 139.20 

110,374.31 
112,771.64 
145,854.46 

32,963.51 
25,250.32 
79,502.06 

57,728.67 
00,468.15 

09, 317.86 
46,046.14 
15,107.49 

92,352.08 

74,565.58 
'11, 045.44 
12,738.44 

12,785.9: 
42* 549.54 

59,280.7; 
46,287.H 
M105.61 

62, m.85 

24,966.7 

24.680.4 

16,068.7 

18,092.6 

13 855.5 Zd 957.3 

Feet 

170.918.0 
115,545.3 

98,215. 3 
137,055.2 
121,083.8 
loo, 724.3 

9% m. o 
112, Gal. 4 

126,239.4 
108,233.3 

149.148.4 
93,024.2 

98,976.5 
130,716.4 
79,236.7 

60,974.9 
137,732 3 

44,199.5 
44,516.7 
95,307.9 

39,986.1 
77,813.9 
35,037.27 

39.626.5 
76,701.4 
48,803.8 

145,367.9 

02,192.2 
106,052. 9 

.72.808 7 m, 760.5 
!14 874.4 
17i 267.9 
156:%36.3 

185 889.2 
193; 895.9 

362,119.7 
369,985.0 
478,524.2 

272, 189.4 
410,925.4 260,833.0 

189 39%. 1 
329: 619.3 

358 653 7 

377,648.5 

631 075.1 

572,720.6 
692,404.9 
369,876.0 

370,031.9 

479; 153: 0 

534; 522. 'I 

467,681.3 

522,573.7 
479,945.2 
964,911.5 

81,912 
52,719 

80.972 
59,359 

45,458 
81.881 



GEOGRAPHIC POSITIONS-Continued 
Thirt y-ninth *pt&llel-Continued 

Station 

,%pplementary points-Continued 

Kansas and Colorado boundary mark a, 1891 

Kansas and Colorado boundm mark 83.1891 

Chemung schoolhow cupola, 1880 I -  _ _ _ _ _ _ _ _  
mbsidiary, 1880.. __.__ _.__._._ _.________.___ 

First View, section house chimney, 1881 ___._ 

Aroya, section house chimney, 1861 1 .___.____ 

Hugo, schoolhouse chimney, 1880 1 .._________ 

Hugo, section house chimney, 1ESO __..___ 

Coulson ’s house, main chimney, 1880 1 _.___ - - 

Dry Camp, 189 95...-...-..-.--..------------- 

Munson and Hamlin’s barn, west gable, 1879. 

Eastonville, church spire, 1895 1 _ _ _ _ _ _  _ _ _ _  ___. 

Eastonville, creamery tower, 1895 1 _.__.____.. 

Glen Eyrie, 1880 ____.________ _ _ _ _ _ _ _  ~ _._____ 

Bear Creek, 1880 ____-____._______---________ 

Colorado Springs latitude and longitude, 187 

Colorado Springs, astronomic (V S. E.), 187 

Pennington’s large white house, center chim 

Colorado Springs, college cupola, 1879 _____-- 

Colorado Springs, public schoolhouse, flag. 

Monte Rosa, 1879 ._.___ ~ .__.____..__.__ _____. 

Vertical circle No. 2, 1879 1 ___..____-_...----. 

Colorsdo Springs, north telegraph pole, 1879. 

Colorado Springs, south telegraph pole, 1879. 

Telegraph pole, 1879 1 __.________________----. 

ney, 1879. 

staff on clock tower, 1879. 

chimney, 1879 _ _ _ _  ~ _ _ _ _ _ _ _ _  _ _ _ _  _---- ~ ---_-- -. 

Tabla, 1885 __________.__.___________________ 

Mount Harwrd, cairn, 1894 ____.__ ~ ._______ 

Leadriile, Nmtb Street, schoolhouse cupola 
1894 I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  - - - -  

Gunnison, azimuth, 1894 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _  

1 No che& on thjs position. 

Latitude and 
longitude 

0 , I t  

39 00 22.404 
102 02 45.067 

38 47 0s.a~ 
102 02 41.773 

38 51 22.73 
102 04 49.22 

39 05 51.427 
103 32 30.211 

38 49 02.102 
102 32 27.346 

38 51 20.36 
103 08 04.17 

39 08 03.26 
103 28 29.00 

39 07 5i.83 
103 2 i  56.85 

39 08 00.25 
103 28 19.36 

38 33 45.720 
104 12 31.675 

38 57 33.810 
104 27 37.975 

39 M 33.81 
104 33 58.82 

39 03 43.42 
104 33 29.35 

38 53 521976 
104 54 27.885 

38 48 56.813 
104 53 20.941 

38 50 02.870 
104 49 35.061 

38 49 43.540 
104 49 45.384 

38 58 47.480 
104 42 26.669 

38 50 52775 
104 49 30.592 

38 50 11.063 
104 49 27.555 

38 45 14.860 
104 56 50.704 

38 50 24.10 
105 02 31.26 

38 50 01.605 
104 49 41.830 

38 50 00.113 
104 49 41.904 

38 50 a30 
105 02 30.66 

38 50 24.642 
105 02 30.751 

39 14 02.344 
104 34 33.206 

38 55 27.911 
106 19 12.761 

39 15 04.79 
108 17 22.67 

38 32 46.141 
106 55 26.360 

&4zimnth 

0 , ,I 

248 16 59.8 
308 45 z 2  

179 51 14.7 
255 00 44.4 

7 34 48 
142 37 14 

281 22 01.4 
314 53 20.2 

64 19 3 2 2  
122 38 23.0 

3 5 0 8 0 6  
171 09 59 

27 24 29 
5 4 5 8 0 9  

33 12 27 
5 9 2 0 0 0  

29 20 59 
56 3 i  46 

58 01 49.0 
169 41 42.9 

14 35 17.8 
100 53 B . 3  

254 46 48 
321 21 44 

256 11 12 
322 m 27 

252 20 28.4 
276 49 40.0 

170 10 39.6 
235 10 25.8 

69 31 21.4 
135 54 31.4 

74 31 53.4 
139 10 29.4 

320 50 41.C 
62 56 31.4 

9 29 16. i 
57 15 19.4 

26 52 21.2 
67 53 21.9 

138 57 04.7 
226 53 14.0 

319 12 52 
111 28 02 

49 31 48.6 
92 12 28.1 

49 40 a. 5 

66 37 29 
107 37 23 

3 6 0 3 0 4  
104 18 16 

343 07 15.2 
42 59 10.1 

351 26 06.6 
46 48 06.6 

4 10 46 
42 09 43 

282 25 45.9 
41 55 05.1 

92 20 59.5 

3ack azimuth 

0 I I ,  

68 20 06.9 
128 55 19.1 

359 51 13.7 
75 10 36.8 

187 34 14 
322 30 52 

101 36 02.5 
134 54 24.0 

245 07 33.7 
302 26 15.5 

215 06 19 
351 OS 37 

2Oi 23 01 
234 55 36 

213 10 38 
239 li 08 

209 19 24 
2 3 6 3 5 0 8  

237 48 54.0 
349 40 04 .2  

194 35 15.3 
280 48 39.2 

74 48 50 
141 33 33 

i 6  12 56 
142 31 58 

72 32 30.3 
97 01 31.6 

350 09 57.6 
55 21 45.0 

249 28 59.8 
315 51 27.6 

254 29 38.3 
319 07 32.1 

140 55 00.1 
242 48 58.1 

189 29 07.4 
237 12 55.c 

206 52 10.1 
247 50 55.6 

318 53 27.6 
47 09 37.7 

139 15 25 
291 27 58 

220 27 19.9 
272 04 25.6 

229 35 53.8 
272 12 57.0 

246 37 29 
287 37 19 

216 03 04 
284 18 12 

163 09 39.5 
222 41 29.4 

171 29 42.7 
226 05 29.0 

184 09 37 
222 03 51 

102 51 53.7 
221 35 Me 

To station 

Distance I 

3.884016 
4.467330 

4.189541 
4 . 3 7 W  

3.999984 
4.38m 

4.515069 
3 . S i 8  

4. w582 
4.520113 

3. a%%O 
4.313609 

3.8638fi6 
3.849950 

3.878228 
3.882919 

3.865581 
3.658429 

4.551800 
4 . 3 m  

2.5i5962 
4.053348 

3.684716 
4.640168 

3.610486 
4.638126 

4.462831 
4.439711 

3.975722 
4.501306 

3. iM707 
4. o06091 

3.732068 
4.017577 

4.1971% 
4.290379 

3.335371 
3. 8rnZ 

2.9i8384 
3. 783i29 

4. !04650 
4. ,12418 

4.099934 
2.186845 

4.133945 
4.268824 

4.132949 
4. m 2 5  

1,196270 
2.215204 

1.314735 
2.204885 

4.277w 
4. 775000 

4.750634 
5.137911 

4. 560961 
4.3oo8oi 

4.796431 
4.8487% 

Meters 

7,656.2 
29,331.2 

15,471.8 
23,596.1 

9,999.6 
24, 145.6 

32,739.3 
3,434.6 

30,519.8 
33,121.7 

7,186.9 
20,587.8 

7,309.5 
7,078.6 

5 554.9 
7,636.9 

7,338.1 
7, 218. 2 

35.628.7 
21,325.8 

376.7 
11,3oi. 0 

43,668.5 

4,078.4 

4,838.6 

43,463.6 

20,015.6 n, 524 o 
9,456.3 

31,718 o 
5,817.1 

10, 141.2 

10,413.0 

19,515. 5 

2,164.6 
6,607.3 

951.5 
6,077.6 

12,724.8 
51, 5i2.5 

153.8 

13,612. 7 
18,570.5 

13,581.5 
18,570.6 

15.7 
165.3 

20.6 
160.2 

14 927.1 
59,566.2 

5,395.9 

15,745. 5 

12,588.5 

56,316.3 
137,376.0 

36,388.2 
19,989.7 

tq 579.9 
74 597.9 

Feet 

50,760 g 
77,415 + 

UZ e 

107,412 $ 
11.268 

95,195 
99302 
31,025 

104,061 

19,065 
33, m 
17,703 
34,163 

51,658 
M, 027 
7,102 el 

21,677 

41,748 

41,301 3 
169, mi  

505 0 
Z 

44 661 
60,927 2 

62, 097 
195,427 

184,764 
450,708 

119,384 
65,683 

205,314 
231,620 

t 9  w 



GEOGRAPHIC POSITIONS-Continued 
Thirty-ninth parallel-Continued 

Tavaputs- _______________._______ ~ _ _ _ _ _ _ _ _ _ _  
Divide ____._____________ ._.____________...__ 

Mount Fvsa~~~~..--.----..-.-----.---------. 
Mess- _ _  _ _ _ _ _ _ _ _ _ _ _ _  ~ _______.___________.__ 

Mount Ww.. _ _  _______________. _ _ _  ____.__ 
Mount Pede _________..________.____________ 

Mount Waas ...______._.____..______________ 
La Salle, northwest peak cairn. - ___. ~ .___.__ 

Mount Waas ._______..._____._._--.-.-.---- 
Mount Peale _______.___._._____.____________ 

Mount Waas ____________._____._--.-.------ 
Mount Peale ----_--..-.-....-----.--~--.---- 
Mount Wm-. -. - ..____.. . - _ _  ._.__ ~ __.____ 
La Salle, northwest peak cairn _.___.__....__ 

Colorado-Utah, north boundary flag _ _ _ _ _ _ _ _  
Mount Waas ._____._._._..._____----...-... 
La Salle, north peak cairn __..._.____________ 

Mount Waa.. __._ ..-. ~ ..________ ~ .______ 
La Salle, north peak cairn.-. .__________.____ 

Mount Ellen _________._.___...______________ 
Mount Wass-- _ _  - _____._ .- .....----__._____ 

Moab ._._________.____.._.---.-.------------ 
Mount Waas ______._____ ...- ___________.____ 

Mount Wsss ____.._._____ .___________.______ 
Middle La Salle Peak. ... ..______.._._.____ 

Thompsons Springs, west tank ._.._._._.____ 

Mount Waas _________._____.________________ 
Mount Pale _____._______.____________ 

Mcab (Warner's ranch) __._._______.________ 

Patmos Head _ _ _ _ _ _ _ _  .___.__________ ~ ._.____ 
Mount Viaas-.- - - ___. ._____ _.___________ _ _ _  

Station 

4.153003 
4 088508 

4.048203 
5.020172 

2.980153 
4.079117 

3.090896 
2 781019 

3.151271 
3.99389c 

2.916474 
4.0281% 

4.173% 
4.18392(r 

1.484015 

4.174195 
4.184936 

4 2282i1 
4 246504 

5.156526 
3.926358 

4.441992 
4.057152 

4.806624 
4.846915 

2 166957 

4 431098 
4.478233 

1.496760 

4 786707 
4 947012 

~~ 

Supplementary poinh-Continued 

Gunnison, longitude pier, 1894--. _ _ _ _  _ _ _ _ _ _  __. 

Mesa, 1893 __________.____.____________________ 

Chiquita, 1695 

Grand Junction, standpipe, 1695 

Grand Junction, electric power house smoke- 

Grand Junction, telegraph longitude station, 

stack, 1895. 

1895. 

Divide, 1891 _._______________________________ 

E& Peak, 1891 ____._________________________ 

S p ,  1891_-.--..---..-.-.------------------- 

Eummit, 1891 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Tavaputs South base, 1891 __________________-  

Tavaputs north base, 1891 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

FlstTop,2S3L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ____. 

Mount Peale (Utah), 1893 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
La Salle, northwest peak, cairn (Utah), 1893 

La Salle, north peak, cairn (Utah), 1893 _ _ _ _ _  
c. v. south, cairn (Utah), 1893 .._-_______-_ 

C.  V. North, cairn (Utah), 1893-- ~ _ _ _ _ _ _ _ _ _  
Colorado-Utah, north boundary W. 1893--. 

Colorado-Utah, north boundary stone, 1893 1 

Colorado-Utah, middle boundary monument, 

.Colorado-Utah, south boundary, 1893 ___.__._ 

Middle La S d e  Peak (Utah), 1893 ____.___.. 

Mount Vim azimuth mark cairn (Utah), 

Thompsom Springs, west tank (Utah), 1893- 

Thompsons Springs, east tank (Utah), 1893 1- 

Moab (Warner's ranch) (Utah), 1893 _ _ _ _ _ _ _ _  
Moab ditch mark (Utah), 18931 _ _ _ _ _ _ _ _ _ _ _ _ _  
Valley Knob (Utah), 18w) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1893.' 

B93. 

1 No check on this position. 

Latitude and 
longitude 

0 ? ,t 

38 32 46.6.60 
1Mi 55 28.36 

38 54 00.821 
108 10 43.712 

38 54 37.674 
108 39 06.175 

39 04 17.967 
108 33 35.908 

39 03 46.979 
108 33 46.958 

39 03 54.613 
108 33 52920 

39 34 19.203 
108 58 38 521 

39 31 44.772 
109 01 09.967 

39 32 45.611 
109 00 44.770 

39 32 55.318 
109 00 25.407 

39 32 E 3 1 3  
109 00 30.504 

39 52 32.316 
109 00 22.747 

39 32 34.098 
108 50 23.237 

38 26 184% 
109 13 4265i 

38 32 4 7 . a  
109 13 5 8  101 

38 33 01.60( 
109 13 40.891 

38 31 38.021 
109 13 58.9% 

38 32 04.111 
109 14 W32( 

38 33 5 7 . w  
109 03 33.658 

38 33 5641 
109 03 33.88 

38 30 43.62 
109 03 33.76 

38 27 46.155 
109 03 33.522 

38 27 47.674 
109 13 59.783 

38 26 22.184 
109 15 32972 

38 5s 17.832 
109 42 54532 

38 58 16.69 
109 42 4861 

38 33 43.647 
109 ' 2  07.082 

38 33 4466 
109 32 06.96 

38 59 05.057 
110 04 17.941 

A e i m U t h  

0 , I? 

359 50 

66 35 381 
135 06 47.7 

156 30 41.1 
271 26 02.5 

299 49 40.8 
23 58 43.5 

2@3 22 !all 
24 25 31.1 

328 39 39.2 
23 43 41.7 

33 47 40.2 
44 36 54.7 

88 52 36.2 
225 51 41.3 

317 54 19.7 
17 46 58.4 

350 48 47.4 
57 04 39.1 

151 25 45.3 
!Eo 34 07.3 

340 56 389 
40 37 14.3 

88 42 32.4 
105 22 29.2 

180 36 3 3 . E  
240 22 31.4 

328 57 53.: 
358 12 39.c 

356 32 04.( 
43 37 51.1 

201 11 56.( 
357 42 36.1 

231 15 25.1 
357 10 39.: 

Z? 32 58.f 
81 55 57.& 

180 

101 38 00 
106 11 18 

120 06 07.5 
123 30 52.3 

i5 08 21.1 
183 37 29.2 

119 33 21.3 
194 09 39.1 

318 23 05.6 
323 15 Oa8 

103 55 27 

275 19 57.6 
297 03 26.0 

6 21 00 

159 55 05.4 
303 42 4 2 0  

Back azimuth 

0 , ,, 
179 50 

245 56 17.4 
314 35 26.5 

336 17 16.3 
91 43 51.8 

120 04 04.1 
!B3 55 15.7 

118 36 50.3 
204 22 10.3 

148 39 42.9 

203 40 24.6 

213 46 36.4 
224 35 46.6 

268 03 06.3 
45 52 13.9 

137 54 36.3 
197 46 42.4 

170 48 51.7 
237 04 26.8 

331 26 36.1 
102 34 14.8 

160 56 41.1 
220 37 09.4 

268 36 13.3 
285 17 13.9 

0 36 36.9 
61 01 52E 

148 58 05.E 
178 12 49.: 

176 32 06.( 
223 37 41. I 

21 12 09.: 
177 42 46.: 

51 15 42.4 
177 10 52f 

258 26 42.1 
261 49 28.6 

0 

281 31 43 
2 8 6 0 5 0 0  

299 59 51.4 
303 24 34.2 

254 09 35.0 
3 37 4 2 9  

299 23 02.4 
14 10 60.8 

138 41 25.4 
143 33 05.9 

283 55 24 

95 31 29.0 
117 14 53.5 

185 21 00 

339 45 49.1 
124 14 25.4 

To station 

Patqos Head _.______ .____._____..__ ~ _._.._ - 5.047403 
Tavaputs.. _________.._____..._--..------.. I 3.231819 

Tavaputs 1 2469654 
Tavaputs south base _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 454102 

Distance 

Meters 

14.082 

99,596.9 
loo, 668.1 

76,243.9 
41,037.3 

38,115.5 
19,680.3 

37,892 9 
16,599.8 

275.6 

18,756.2 

4,301.6 
3,633.7 

111,532.9 
1,705.4 

928.1 
1,970.4 

1,001.0 
550.8 

712 7 
2884 

294-9 
284.51 

14,223 4 
q 2 6 0 . 5  

11,173.9 
w 7 5 4 3  

956.0 
11,9982 

1,258.6 
W.0 

1,416.7 
9,860.3 

825.0 
10, €69.8 

14,925: 5 
15.272 8 

30.48 

14934.8 
15,308.6 

16,915.0 
17,640.2 

P392.3 
8,440.3 

27,668.9 
11,4065 

w m 5  
7 0 , m 5  

146.878 

1 m 5  
30,076.9 

31.387 

81, 193.7 
38,514 0 

Feet 

46.2 

326.761 
330, 275 

250,144 
134,637 

125,051 
64,240 

124,287 
61,023 

904 

61,536 

11,922 

365.921 
5,595 

3,045 
6,465 

3, 284 
L8o7 

2,338 
946 

968 
933.4 

14,113 

46,665 
40,225 

%660 
343,681 

3,136 
39,364 

4129 
1,982 

4,648 
32,350 

2,707 
w o o 8  

48,925 
50,108 

loa 0 

59225 

55,495 
57,875 

474 446 
27,691 

eqm 
37.423 

210,188 
224 621 

491.88 

88,528 
98,677 

lo2 gs 

zoo, 76R 
m, 400 



GEOGRAPHIC PQSITIONS-Continued 
Thirf y-ninth parallel-Continued 

&pplcmentar~ p'nlsContinued 
Esrtman (Utah), 1898 ______________.____ ~ __.. 

Mica (Utah), 1898 ____._______________--.----- 

R-oir (Utah), 1898.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  __.. 

Xash (Utah), IS?%- _ _ _  ______________._______ 

Green River east bas (Utah), 1898 ._____. ~ .___ 

station 

0 , ,, 
39 01 49.230 

110 09 54.340 

38 59 05.372 
110 10 04. la 

38 59 29.862 
110 09 59.651 

39 00 10.099 
110 11 27.006 

38 59 36.921 
110 10 14739 

Latitude and 
longitude 

Grwn River, schoolhouse Wtah), 1898 1 _ _ _ _ _ _  
Green River, hotel (Utah), 1898 1 _ _ _ _ _ _ _ _ _ _ _ _ _  
cliff (Utah), 1898 ___________.________--.------ 

I 

38 59 38 44 
110 09 40.31 

38 59 2% 22 
110 09 51.97 

39 03 50.932 
110 12 21.523 

Green River west bas (Utah),1898-.. _ _ _  __.. 38 59 35.596 
110 11 02839 

Green River, north meridian (t'tah), 1898. .-. 38 59 49.971 
110 09 55.059 I 

Green River, south meridian (t7tah), 18981.-.1 38 59 30.02 1 110 09 55.06 

Qmn River, longitude (Utah), 1898 --.... 38 59 29.62 
110 29 55.06 

Grew River, latitude (Utah), 18981 ._________ 38 59 29.62 I 110 29 55.11 

Azimuth 

0 , ,I 

301 59 4%3 

182 40 5i.3 
270 02 11.0 

181 22 38.5 
275 11 33.0 

216 0%; 38.9 
315 01 5 8 9  

120 23 31.6 
1% 51 26.4 

151 20 28 0 
a67 58 2 5 6  

105 40 43.1 
180 16 09.6 

76 46 03 
180 00 00 

180 00 00 

m0000 

2 9 a 4 0 2  
110 49 38 

22 39 31 
119 27 40 

316 39 53 
349 05 46 

Back azimutl 

0 , ,, 
122 03 15. 

2 41 03. 
90 05 48. 

1 22 41.' 
95 15 07.. 

36 06 37. 
135 02 51.( 

300 27 4 6  
6 51 39.' 

331 20 12; 
87 58 55. 

235 39 45.' 
0 16 1O.t 

256 16 01 
0 0 0 0 0  

0 0 0 0 0  

9 0 0 0 0 0  

209 Zl 4 i  
290 48 31 

202 39 23 
2 9 9 2 6 4 0  

136 41 26 
169 06 21 

Distanm 

Meters 

9,546.9 

5, m. 5 
8,333.6 

4, 314.4 
8234.2 

3,783.5 

2.017. 7 
4, log. 4 

1.212 5 
1, I 5 8  3 

2,298.0 
3.677. 7 

88.8 
615.2 

12 40 

1. 30 

2, am. 8 

1. IiO. 5 
2746.9 

763.4 
2,626 6 

5,158 i 
6935.0 

Feet 

31,322 ' 

16,596 
2;. 341 

14,1%5 
27,015 

12 413 
9, 2% 

6.620 
13,482 

3.978 
3,800 

7, 539 
12 088 

291 
2 018 

40.7 

4 3  

3.840 
9,012 

2,505 
a 617 

le, 925 
P 753 

1 No check on this position. 



TRIANGULATION IN COLORADO 

Mountain peaks 
__ _-- 

Station 

ttount Prinrelon, cairn, 1894 _ _ _ _ _ _ _  
bfount Yale, 1804 ... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mount Massive, cairn, 1894 _ _ _ _ _ _ _ _  
Mount of the Holy Cross, cairn. 

La Garits, king summit, 1893 _ _ _ _ _ _  
La Garits, range peak, 1803 _ _ _ _ _ _ _ _  
West Elk Peak, cairn, 1804 _ _ _ _ _ _ _ _ _  
Ounnison Peak, cairn, 18%3 _ _ _ _ _ _ _ _ _  
Leon peak, low calm, 1893 _ _ _ _ _ _ _ _ _  
North Mann, cairn, 1891 1- _ _ _ _ _  _ _ _ _  
South Mann, cairn, 1891 1 _ _ _ _ _ _ _ _ _  ~ 

Mount Sneffels, cairn, 1805 .......-. 

Wetterhorn, cigar peak, 1805--..-.. 

Lone Cone, 1803 .... - _ _ _ _  _ _ _ _ _ _ _ _ _  _ _  
Mount Wilson, 1803 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1803.1 

27 

Latitude and 
longitude 

- 
0 , I* 

38 44 57.14 
106 14 30.77 

38 50 39.15 
108 18 47.56 

30 11 14.W 
106 28 30.37 

39 28 00.68 
106 Z3 61.00 

37 55 20.10 
106 32 24.51 

38 01 23.28 
108 55 2 2 1 1  

38 43 04.61 
107 11 55.@7 

38 48 43.57 
107 22 56.36 

39 04 45.85 
107 60 35.70 

39 23 11. 62 
107 61 55.84 

30 21 07. OB 
107 53 48.61 

38 00 13.88 
107 47 30.04 

38 03 38.40 
107 30 38.64 

97 53 18.53 
108 15 17.37 

37 SO 20.81 
107 59 27.83 

--- 
Latitude and 

longitude I ___----- 

Stat ion 

Arapahoe Peak, summit, 1805 ... ___. 

Longs Peak, 180R.-. _ _ _ _ _  ~ _________. 

('amerons Cone, 1805 1 _.____________ 

Greenhorn Mountain, cairn, 1895 ... 

E& Flpanish Peak, 18i'J ___..__._.__ 

West Spanish Peak, 1870 .... ...-. .. 

Platto Peak, 1805 _ _ _ _ _ _ _ _  ~ _._______. 

Sierra Blanca Peak, 1894 _._____ 

Creatone Peek, 18w _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  
Hunts Ye&, 1894 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
R i b  Alto, cairn, 1804 _..____ ~ _ _ _ _ _ _ _  
Orays Peek, summit, 1804 _ _ _ _ _ _ _ _  _ _  
Mount Evans, 1804 _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  
Buffdo peak, 1894 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Antaro, cairn, 1804 _ _ _ _ _ _ _ _ _  ~ ..___ ~ - .  

Mount Bhavano, 1893 ____..________ 

0 f $1 

40 01 19.42 
105 3s 38.96 

40 I h  22. 18 
105 36 57.07 

38 50 33.93 
109 50 01.M 

37 52 52 92 
105 00 48.2: 

37 23 36.07 
104 55 10. €4 

37 22 40.97 
104 59 32M 

30 15 37.31 
105 06 028! 

37 34 3% 8 
105 28 08.4' 

37 57 E& 5 
105 35 OaT 

38 22 50.6 
105 58 45.0 

38 13 09.8 
105 45 21.4 

30 3s 01.2 
105 48 69.9 

39 35 la 3 
105 38 36.3 

38 60 30.3 
106 07 27.E 

38 IO '29.7 
106 13 09.1 

38 37 08 7 
108 14 10.: 

I No check on this position. 
76976°-30-3 



Station 

Principa[ points 
Elbert, 1912. _________._______________________ 

Hilltop, 1912 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Morrison (U. S. 0. S.), 16% _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Douglas, 1912 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Indian (U. S. 0. S.), 1912 ____._______._______ 

Watkins astronomic, 1912 . . . . . . . . . . . . . . . . . . . . .  
Boulder (U. S. 0. S.), 1912 _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _  

Brighton (U. S. 0. S.), 1912 _________________. 

Hotsetooth (U. S. G .  S.), 1912 ___________.____ 

Dewey (U. s. a. S.),1912 __.__-_______-- - _-.-. 

Twin (Wyo.), 1912 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Latitude and 
longitude 

0 , *# 

39 14 02.580 
104 34 33.150 

39 27 18.731 
104 38 45.754 

39 40 09.273 
105 13 09.104 

39 31 17.127 
104 39 59.475 

39 39 18.452 
104 35 05.815 

39 44 43-44 

39 57 36.957 
105 17 40.631 

104 36 18.9% 

40 01 37.486 
104 45 24.782 

40 32 22.460 
105 11 46.382 

40 30 25.498 
104 33 16.163 

41 02 53.670 
105 16 02630 

Warren (-yo.), 1912 _______________._________ 

Wadill (Wyo.). 1912 ___________________..----- 

Russell (Wyo.), 1912 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Oreentop (Wyo.), 1912 _.______________________ 

Whitaker (Wyo.), 1912. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _  
Ragged (Wyo.), 1912 ....____.._____...________ 

Cheyenne west base (Wyo.), 1913 

Cheyenne east b e  (Wyo.), 1913 

Supplemrntury poi& 

Denver Cniversity Observatory dome, 1895-- 

Denver, Loretta Heights, school belfry, 1912-- 

One hundred and fourth meridian north 

41 01 11.369 
104 62 07.959 

41 15 12.228 

41 14 11.181 
105 19 04.478 

41 21 00.802 
105 19 49.042 

41 23 55.980 
104 59 38.m 

41 26 20.438 

104 57 1s.- 

105 20 39.320 

41 17 56.075 
105 02 17.049 

41 16 48.697 
104 57 45.m 

39 40 33.800 
104 57 a8.m 
39 39 41.520 

I O1 37.644 

Azimuth 

Den-ier, Grant smelter chimney, 1912 _ _ _ _ _ _ _ _ _  
Denver, Daniels and Fisher's Toaer, 1912--.- 

Westminster schoolhouse belfry, 1912 _ _ _ _ _ _ _ _ _  
Brighton, bench mark, eccentric, 1912 _ _ _ _ _ _ _ _  

104 59 03.601 

39 46 35.546 
, 1 0 4  58 22563 

39 44 53.196 
104 59 42506 

39 50 49.821 
105 01 53.146 

40 00 01.244 
104 48 58.178 

0 , ,, 
W3 07 52.08 
42 58 56.28 

344 49 52.54 
346 08 11.96 
26 51 41.43 

295 34 19.79 
310 54 04.27 
350 35 33.10 

346 31 04.84 
109 14 45.88 

13 19 44.61 
25 17 49.11 
91 51 06.61 

350 08 03.59 
81 04 22.14 

291 47 47.53 
298 54 39.99 
348 40 2254 

340 19 52.57 
45 01 48.38 
80 59 48.62 

128 34 15.00 
7 28 51.85 

17 57 59.95 
46 17 29.01 
94 00 14.52 

114 43 27.82 
153 54 21.57 

334 ,54 04.44 
27 29 51.48 
95 30 36.72 

344 22 06.34 

266 22 16.57 
302 24 31.73 
348 31 2288 

288 46 1230 
351 02 21.w 
355 17 53.25 

348 33 51.13 
79 13 58.71 

278 32 28.91 
302 12 17.03 
353 14 24.18 

198 18 14.E 
306 00 39.7 

108 I4 16.07 
168 42 07.29 
348 04 O k l O  

88 11 32.8 
137 13 56 1 

93 02 02.8 
145 21 23.0 

67 41 41.4 
132 53 00.9 

68 58 33.5 
132 50 27.2 

60 .38 47.6 
126 38 49.9 

65 34 18.7 
132 40 56.8 

39 13 23.9 
119 14 31.1 

239 35 19.1 
43 18 41.0 

49 06 18.24 

Back azimuth 

D , ,, 
163 10 16.38 
222 41 15.61 

164 54 57.04 
166 10 55.10 
206 36 37.70 

115 56 13.98 
131 18 35.90 
170 42 12.95 

166 31 51.72 
288 53 3i. 76 

193 17 24.54 
205 14 41.97 
271 26 49.27 

1 i O  08 50.29 
260 40 50.13 

112 14 17.86 
119 21 55.63 
168 43 16.40 

160 26 29.12 
224 44 01.95 
260 39 04.44 

146 51 17.62 
187 23 02.96 

197 50 09.00 
225 48 47.98 
273 35 13.43 

135 11 24.08 
173 57 08.99 

155 06 23.44 
2W 17 01.78 
275 14 54.84 

164 25 30.66 
228 53 5853 

86 36 37.54 
122 42 14.99 
168 33 2251 

109 01 03.66 
171 04 51.02 
175 18 22% 

168 35 23.83 

9s 46 22.73 
122 27 42.39 
173 14 57.41 

18 19 59.4: 
126 03 56.69 

288 I1 16.93 
148 40 52.41 
I68  04 21.92 

288 01 19.7 
317 00 47.2 

E2 54 41.4 
325 17 06.4 

247 32 5 2 5  
312 41 16.3 

248 49 33.4 
312 38 31.4 

240 29 21.0 
306 26 27.5 

245 25 43.4 
312 29 25.9 

219 06 11.6 
299 04 23.3 

59 37 36.3 
223 03 11.6 

259 oq 38.91 

Watkins astronomic ._.._._._. ~ _____.________ 
Indian (E. S. 0. S.) ___....__________-_-_____ 
Morrison (U. S. 0. S.) ____.___ ~ _ _ _ _ _ _ _ _ _ _ _ - -  
Indian (U. S. 0. S.) .________._____---------- 
hIorrisoll (U. S. 0. S.) ....__________-_-_---- 
Boulder (U. S. 0. S.) ___.__.________________ 

Brighton (U. S. 0. S.) ____._______________-- 
Boulder (U. S. 0. S.) _._________________---- 

I Dewey (U. S. 0. S.) _._.____..________-_---- 
Uorsetooth (U. S. G .  S.) _______.____________ 

4.7378977 
4.8662229 
4. m 5 9  

3.8785316 
4.7009651 

4.3581031 
4.2162436 
4.7360027 

4.0074462 
4.7289352 

4.6031019 
4. 8424120 
4.5178706 

4.6418866 
4 7487439 
4.6876400 

4.8329872 
4.8120259 

4.7482658 
4.9419431 
4.7383952 

4.9296674 
4.7543589 

Distanm 

Metius 

18,933.65 

44.261.94 
25,236.55 

59,572 49 

76,406.43 

51,688.71 
(3,489. 10 
93,240.78 

7,560.17 
50,230.22 

%E$ 
54,450.60 

IO, 172.93 
53,325.53 

63,635.86 
69,578.02 
32,951.15 

43,841.62 
56,071.73 
46,520.03 

;s,o71.92 
k887.31 

i6.010. 03 
17,486.92 
i4,499.84 

G, 048.65 
%,W. 30 

Feat 

62,822.74 

33,661.42 
60,064.65 

%,931.80 
34,729.38 

30 465.37 

21,344.35 

33,207.92 
33,949.26 
12,660.58 

28,636.06 

29, an. 28 
38,542.17 
9,929.72 

11,695.67 
8,591.41 

6,650.435 
13,442.53 
3,041.67 

22,902.5 
43.060.8 

16,504.2 
40,308.8 

21,330.1 
35,613.9 

21,589.9 
36,157.8 

!24,243.4 
34,258.6 

Zl, 115.6 
q m . 4  

25,479.1 

5,867.2 
50,415.5 

44: 737.11 

16,484.05 

25,772.8 

62,118.1 
195,447.4 

145,029.0 82,961.0 

250,676.8 

179,424.5 
241,105.5 
305,907.5 

24,803.7 
164,797.0 

74,832.0 
53,855.2 

178,643.3 

33,375.7 
174,952.2 

208,778.6 
228,273.9 
108,107.2 

143,837.0 
183,962.0 
152,624.5 

223,342.5 
212,818.8 

183,759.6 287,030.0 

178,804.9 

186,368.7 
279,030.4 

m, 110.9 

110,437. 5 
197,0621 

113,gPl. 88,358.7 3 

99,951.8 
146,775.0 
70, On. 3 

108,949.6 
111,381.9 
41,537.3 

54,081.4 
93,950.1 

97,136.6 
126.450.4 
32,577.8 

38,371.5 
28,187.0 

21,818.97 
44,102 7 
9, m.2 

75,139 
141,275 

54,148 
132,248 

69,961 
116,843 

70,833 
118,6ZS 

79,539 
11% 3!?7 

6% 277 

83,593 
84,556 

19,249 
165,405 

114,204 



One hundred and jourlh,meridian north-continued 

Station 

Supplcmcntarq points-Continued 

Brighton,bench mark R 2 (v. S 0. S.), 19121.- 

Qmlg,  tall tank, 1912 I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  
Oreely, sugar factory chimney, 1912 1 _ _ _ _ _ _ _ _ _ _  
La Salle, tank near cod chute, 1912 1 _ _ _ _ _ _ _ _ _ _  
loreland, tall red brick chimney, 1912 1 _ _ _ _ _ _  
Loreland, tall white chimney, 1912 1 _ _ _ _ _ _ _ _ _ _  
Dover, bench mark, eccentric, 1912 _.___ ~ _ - _ _ _ _  

Dover, bench nark E 3, 1912 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _  -. 
Eaton, sugar factory'chimney, 1912. __________. 

Nunn schoolhouse beltrg, 1912 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Dover, bench mark, referents mark, 1912-. _ _ _  
Section 36, T. 4 3, R. 65 W., southeast cor- 

Bench mark 0 2, 1912 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
nerstone, 1912.1 

Latitude and 
longitude 

, ,, 
40 00 01.5% 
104 48 5650  

40 25 07.55 
104 40 35.91 

40 25 05.87 
104 40 34.20 

40 20 46.48 
104 42 19.28 

40 24 10.22 
106 03 37.76 

40 a4 10.40 
105 a3 35.91 

40 46 45.494 
104 48 42.175 

40 46 45.33 
104 40 42.56 

40 31 34.692 
104 42 24.783 

40 42 22917 
104 47 04.916 

40 46 46.969 
104 40 43.264 

39 38 22.05 
104 35 02.56 

39 44 47.18 
104 36 08.68 

Tern (E. 9. 43. 8.) (Wyo.), 1912 _ _ _ _ _ _ _  ~ _ _ _ _ _ _  
Colorado-Wyoming boundary monument, 

Otto, Union Pacific Ry. water tank, black 

Fort D. A. Russell (Warren) aatar tad 

Cheyenne, State capitol dome (Wyo.), 1912--. 

Kipp's house, chimney (Wyo.), 1912 _ _ _ _ _ _ _ _ _ _  
Tall, new house, west gable (WPO.), 1912-. --. 

Hollingswood's barn (Wyo.), 1912 ___________. 

Ritzke's windmill (Wyo.), 1912 _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _  
L%tion 33, T. 17 N., R. 88 W., stone post 

Bench mark 6702 Denver (U. S. G. S ) (W-yo.), 

East Twin (C. S. 0. S.) (Wyo.), 1912 1 _ _ _ _ _ _ _  

milepost 44,1912. 

(WYO.) ,  1912. 

(WYO.), 1912. 

(Wyo.), 1912.1 

1912.1 

1 N o  check on this position. 

Brlghton, bench mark, ecesntric _ _ _ _ _ _ _ _ _ _ _ _  
Eorsetmth (U. S. 0. S.) . . . . . . . . . . . . . . . . . . . .  
Dewey (U. 5. 0. S.) _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

41 01 33.093 
104 52 21.366 

1.600232 

4.663277 
4.1543W 

40 59 53.777 
104 53 33.673 

Horsetooth (U. 8. 0. 6.) . . . . . . . . . . . . . . . . . . . .  
Dewey (U. S. 0. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Boulder (U. S. 0. S.)- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Harsetooth (U. 5. 0. S.) . . . . . . . . . . . . . . . . . . . .  
Boulder (U. 9. 0. S.) .______________________ 
Horsetooth (U. S. 0. 8.) . . . . . . . . . . . . . . . . . . . .  
Horntooth (U. 8. 0. 8.) .___________________ 
Twin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Dover, bench mark, eccentric _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

41 05 27.291 
105 04 29.785 

41 09 23.246 
104 52 12.W 

41 OS 24.966 
104 49 10.892 

41 16 10.246 
104 56 42.031 

4670736 
4.341918 

4.724548 
4.279969 

4.7247% 
4.- 

4.673499 
4.686982 

1.018700 

41 15 45.801 
105 02 34.997 

Horsetooth (U. 8. 0. S.) ._________________ _ _  
Dovet, bench mark, eccentric _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Dewey (U. S. 0. 6.) __._._._________________ 
Horsetooth (V. S .  0. S.)- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Dover ,bench mark. eccentric _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Dover, bench mark, E 3 . . . . . . . . . . . . . . . . . . . . .  
Indian (TJ. S. 0. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

41 17 03.m 
Io4 58 58.l.w 

4.617W3 
4.469239 

4-591 
4.595938 

1.717504 
1.7a6021 

2.131140 

41 15 23.491 
104 56 39.667 

41 23 37.84 
105 00 03.54 

41 23 37.93 
105 00 20.30 

41 02 53.68 
105 16 02.75 

Azimuth 

0 , I ,  

89 21 47 

107 OB 11 
226 31 55 

107 09 01 
226 16 12 

117 25 45 
215 35 11 

220944 
142 52 40 

22 12 14 
142 45 48 

50 49 07.: 
128 01 49.: 

240 38 01 

92 11 39.f 
162 31 W! 

318 33 45.( 
62 07 29.1 

330 42 32.! 
342 01 12.1 

3 4 5 8 0 4  

64 15 44 

334 56 44.9 
94 24 41.1 

208 52 11.7 
219 54 57.8 

2 2  56 47.5 
1.3 44 04.5 

359 33 39.4 
103 28 55.6 

17 I1  16.7 
104 31 15.8 

17 23 10.5 
163 00 10.3 

195 OS 01.9 
277 58 24.6 

175 44 44.4 
325 53 08.2 

69 00 14.0 
165 14 42.2 

225 37 e3 

239 54 59 

276 08 37 

3ack azimuth 

0 , ,I 

m 21 46 

286 45 $7 
46 36 41 

288 48 46 

2970638 
35 41 03 

2020040 
322 47 23 

2 0 2 0 3 0 9  
322 40 30 

210 34 05.6 
307 43 55.1 

60 38 01 

271 52 34.7 
342 27 02.6 

138 42 44.4 
241 51 25.4 

150 42 33.2 
162 01 13.3 

214 58 02 

4 6 2 0 %  

244 15 37 

154 56 53.7 
274 09 0 8 0  

28 52 59.2 
39 5.5 54.0 

113 04 45.9 

179 33 42.7 
263 11 142 

197 09 20.4 
2s4 11 34.7 

107 22 46.4 
342 58 13.5 

15 09 58.2 
88 01 53.3 

355 44 17.5 
145 54 13.9 

248 59 48.3 
345 12 43.8 

45 37 19 

59 55 28 

96 08 37 

9 36 29.3 

To station 

Distana, I 
Logarithm 

(meters) 

Eorsatcmth (U. 8. 0. 9.) . . . . . . . . . . . . . . . . . . . .  1 4.663784 
Dewey (U. 8. 0. 8.) ._______________________ 4.154505 

Watkins, astronomic _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 2.424W 

2.8696% 
4.522332 

3. M39cbs 
3.494302 

4.268'100 
4.226748 

4.181100 
4.586603 

4.146121 
4. e34947 

3.454117 
4.147908 

4.194967 
3.871538 

4.106165 
3.616439 

2.936583 
4.213530 

2.903155 

3.04m 

0.441538 

Metera 

39.832 

48,055.0 
14, ax. 1 
6,108.8 
14,272.7 

46,852.9 
21,074.4 

53,033.2 
19,053.2 

53,054.8 
19,075.2 

42,024.2 
44038.7 

10.440 

41,486.6 
29,460.4 

29,484.3 
39,440.1 

52.180 
53.21 

135.251 

286.017 

739. 7 
33,291.4 

3,4987 
3,121. 1 

Is, 479.9 
16,865.7 

15,174.0 
w592.5 

1% 999.8 
43,146.6 

2846.2 
14, 067.4 

15,686.3 
7,439.4 

12,569.2 
4,134.7 

969.8 
16,350.5 

800.1 

1, iia a 

2 764 

Feat 

130.68 

151,099 

151,275 

153,717 

46JW 

46,828 

72, 094 

174,06( 

137,874 

62 583 

159,575 

34.25 

136,111 
ss,= 
ss,m 
129,398 

171. I9 
174.6 

44.3.74 

872 76 

2.427 
109,224 

11,479 
lo, 240 

60, 629 
55,301 

49,783 

45,931 

126,616 

141,557 

4% 
51,399 
2% 407 

41.894 
13,565 

3,181 
53,843 

q644.4 

9.07 



One hundred and Ioourth meridian south 

I I I I I DiStanC0 

To station 
Meters Feet 1-1- Station Back azimuth 

~~~~~~d Azimuth 

I 120 27 5&25( 40 38 50.39, 
179 50 45.66 359 50 43.29 

97 19 m.601n7 05 %40/ 
140 38 05.58 320 24 3 8 . n  
170 08 49.37 1 350 06 18.67 

.19 16 2815 I 
164 21 5225 , 
144 47 34.06 

161 14 15.84 
112 48 00.24 

100 36 24.37 
143 17 50.37 
185 44 27.08 

56 33 58.21 
139 02 34.75 

172 41 57.65 
207 57 1237 

70 07 01.25 
125 10 46.30 
146 36 29.22 

139 24 13.99 
190 45 5242 

I 50 41 4859 

336 08 40.94 

!!39 05 48.58 
4 n 10.80 

164 50 23.10 
BO 31 13.55 

341 09 17.29 
32 56 21.24 

tso 29 30.67 
323 05 56.77 

5 45 52.95 

156 10 4@.92 
236 29 04.08 
318 52 40.82 

352 40 29.46 
m m 36.77 

249 57 1568 
304 59 30.84 
326 32 06.88 

319 16 49.20 
10 48 11.58 

37 31 06427 177 21 47.45 357 21 21.41 
103 19 46.553 215 35 45.33 35 45 0349 

263 32 07.32 83 39 05.09 

37 21 30.352 131 58 09.64 311 50 
103 06 21.436 171 31 27.59 351 30 15.07 

37 22 39.587 197 27 43.2'2 17 29 44.93 
103 23 06.725 231 06 45.89 51 15 4473 

2 i 4 5 0 4 8 7 0  95005&84 

37 19 n o 1 9  123 58 05.01 303 54 21.90 
103 16 58.972 255 47 48.62 75 54 15.32 

37 06 11.530 198 37 51.39 18 42 04.03 
103 30 M.196 218 24 05.54 38 32 00.43 

230 57 21.06 51 11 41.87 

37 io 24.656 n 32 57. ;i 257 is 41.70 
103 06 23.254 136 47 04.14 316 40 41.18 

180 19 51.95 0 19 64.87 

36 47 44160 141 38 10.10 321 27 11.48 
103 11 aL8.530 190 44 00.41 10 47 14.29 

36 59 57.338 15 30 01.34 195 27 29.57 
103 07 S739 109 12 31.09 '2% 58 56.60 

185 03 55.73 5 04 37.63 

36 42 19.805 217 01 41.19 37 15 11.98 
103 52 34.423 260 28 21.B 80 50 45.45 1 
36 32 S 5 7 l  

103 27 !2am 
115 49 52.68 295 34 54.52 
176 28 07.30 356 26 34.21 
219 44 3411 39 53 55.69 

36 45 22456 305 23 19.44 125 36 35.88 
103 49 &I27 37 03 51.46 217 02 09.01 

217 03 19.57 37 15 07.91 

36 46 02869 254 07 a46 74 12 09.29 
103 19 12496 28 23 50.10 206 18 63.75 

36 38 48512 67 03 27.28 246 52 4224 
103 0 X891 132 49 4632 312 43 5829 

168 02 14.93 348 00 50.24 

31,742.93 
49. 573.95 
34,335.10 

28,487.65 
9,480.68 

25,254.99 

36,540.99 

32,130.84 

36,442.17 

16,703.35 
47.g;; 

11,768.74 

35: 643.09 

n. 608.70 
27,550.54 

?A. 902.75 

13 972.22 

35848.56 1% 959.76 

27 417.71 
29; 828 a 

22,714.51 
38,39832 
1c946.30 

b592.25 
19,888 10 

16,381.62 
27,946.56 
24,828.45 

10,909.67 
16, 184.18 

3 5  150.59 

45,082. a3 

35,855.86 
22,750.45 
20,52229 

43,591.06 
42,689.70 

23,451.33 
35,259.90 
19,414.40 

55,364.38 
61,492.41 

41,517.27 
62,261.99 

40,707.82 

31,123.87 

36l464.88 

7,051.37 
a, 310.03 

11,443.067 

29,224.47 
19,803.75 

19,166.46 
Wg65.53 
29,532 51 
1% 852 83 

27,771.38 

16,941.61 

05.485.5 
Q2,738 2 

33,758.6 
22,958.5 
ss, im. o 

28,872.0 
12,475.6 

04,143.3 
62,643.9 
12,647.7 

93,463.2 
31,104.5 
82,857.4 
105,415.9 

119 884.9 
11s: 560.7 

111: 012.2 

154 54,800.9 261.5 

38,611.3 
45,840.5 

116.939.0 

90 579.5 

81,701.8 
107 770.6 
62: 203.8 

89 952.9 

90: 388.7 

07;863.7 

74,522.5 
125.978.5 
56,598.0 

87,244.7 
G183.9 

53 745.4 

81,458.0 

35.7928 

105,420.7 
102,112.2 

91: 688.0 

53,097.6 

147,906.8 

117,637. 1 
74.640.4 
65,330.2 

143,015.0 
140,057.8 

76,939.9 
115,681.9 
63,695.4 

181,641.3 
201, i46.3 

136,211.2 
a 2 7 1 . 2  
119,635.2 

133,555.6 
23.144.2 

1% 497.2 

37,542.80 
91,1193 

64,972.8 
95.880.6 

55,582 6 

62. €82 0 

96,891.2 
88,469.4 

48,729.7 



&e hundred and fourth meridian south-Continued 

Station 

Clay (N. Mer.), 1922. ____.__________________ 

Eccentric NO. 4 (N. MEX.-T~.), 1922.- _ _ _ _ _ _  

Northwest comer of Texas. Clark’s Monu- 

Milepost No. 1 (N. Mex.-Ter.), 1 9 Z  ...._._ ~ 

Milepost No. 313 (Colorado-New Mexico 

ment (N. Mes.-Tex.), 1922. 

boundary), 1922 
De Maya (N. Mer.), 1923 .-_________________ 

Collins, 1922 _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  
Boundary monument 1900 (Colorado-New 

Station A, 1922 1 ____________._.______________ 

Section, T. 20 8.. R. 51 W., SW. corner, 1922 1 

Section 25, T. 20 S., R. 55 W., SW. m e r ,  1922 

Mexico-Oklahoma), 1922. 

Section and tract corner, T. 17 8.. R. 55 W., 

I’rsct cormr, T. 16 9.. R. 55 W., 19221_______ 
1922.’ 

&don corner, 1922 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
M i o n  12, T. 31 S., R. 51 W., yI corner, 1922 1- 

&&ion 5, T. 31 S., R. 53 W., $4 corner, 1922 1. 

Section 3, T. 29 S., R. 51 W., SW. corner, 1922 1. 

Section 3, T. 27 5.. R. 53 W., SW comer, 1922 1. 

Bedion 7, T. 28 S., R. 50 W., nest ) I  comer, 

Section 19, T. 24 S., R. 51 W., west ?4 comer 

Beetion corner, 1922 1 _._______________________. 

1w 1. 

1922 I. 

seetion 23, T. 28 S., R. 35 E., SE. comer, 1922 1. 

Bection 10, T. 29 N., R. 29 E., SE. corner, 1922 1. 

Section 3, T. 29 N., R. 34 E., SW. corner, 1922 1. 

Geetion 33, T. 30 K., R. 35 E., east 4/r porner, 
1922 1. 

Xew Mexico-Colorado boundary milepost 

K e a  Mexico-Colorado boundary (old) M. C. 

New Mexico-Texas boundary, M. C .  308, 

K e a  Mexico-Texas boundary, milepost No. 

Section 1, T. 20 N., R. 34 E., NE. comer (N. 

Section 17, T. 27 N., R. 33 E. SW. comer (N. 

No. 328, 1922 1. 

1881, 1922 1. 

I922 1. 

4, 1922 1. 

Mex.), 1922 1. 

Mex.), 1922 I. 

I No cbeck on this position. - 

Latitude and 
longitude 

o /  

36 35 40.961 
103 03 53436 

36 27 %W 
103 09 49.411 
36 26 38580 

103 02 27.929 

36 30 01.803 
103 02 28277 
36 30 01.610 

103 01 07.942 
36 59 57.457 

103 23 48658 
36 58 12414 

103 04 50.914 
37 01 01.412 

103 01 55.853 
37 00 00.473 

103 00 cia631 

103 09 55.01 
38 15 5814 

103 10 1203 

103 31 1Q51 
38 35 2380 

103 31 00.75 
38 40 4824 
103 33 2698 
38 I 21.59 

lo3 10 53.75 

3s 15 28.73 

38 16 41345 

37 19 n.44 
103 16 56.27 

37 21 a 6 1  
103 04 56.95 

37 22 52.82 
103 23 55.32 

37 32 31.00 
103 07 47.44 

37 42 59.78 
103 20 59.28 

37 47 47.57 
103 04 31.63 

37 56 49.20 
103 10 45.43 

38 02 28.29 
103 15 0804 

36 38 29.76 
103 09 46.17 

36 45 23.65 
103 49 37.71 

36 46 15.45 
103 18 22.28 

36 47 09.76 
103 12 26.97 
37 00 00.63 

103 07 35. i4 
37 00 09.66 

103 00 06.64 
36 28 21.61 

103 02 27.98 
36 28 32.79 

103 02 27.94 
36 31 29.90 

103 15 09.08 
36 34 0851 

lo3 27 01.00 

Azimuth 

0 , -  

66 43 44.55 
80 53 41.32 

152 OB 29.38 
139 02 5225 
210 06 11.85 
97 36 33.88 

118 18 07.48 
172 45 17.37 
66 26 34.08 

101 01 49.07 
69 45 51.33 
99 58 24m 
6 10 39.3 

128 26 369 
174 03 06.4 
39 44 2 2 7  

158 59 11.7 
tu 40 a1 

124 50 06.8 
328 23 33 

338 51 34 

U1 13 34 

210 22 04 

312 59 15 

6 52 45 

5a I 57.0 

104 54 25 

87 14 27 

34 31 32 

4 8 4 5 0 2  

PS 31 44 

174 14 30 

67 46 28 

307 18 44 

222 51 14 

74 42 40 

72 42 58 

221 56 28 

0 02 41 

3 5 9 5 6 0 6  

180 07 43 

180 04 56 

221 55 57 

13 36 38 

Back azimuth 

0 1 .  

246 37 19.42 
280 39 3800 
332 04 4.544 
318 59 59.46 
30 09 49.72 
277 32 11.57 
298 10 52.19 
352 44 26.49 
246 22 11.82 
280 54 33.70 
249 40 4 1 . 3 0  
279 50 21.80 
1% 08 27.4 
a32 31 4 2 0  
308 24 57.7 
354 02 07.9 
219 42 37.4 
338 56 2 8 6  
244 37 29.1 m 49 00.1 
148 23 53 

158 51 44 

61 13 4 

302204 

132 59 21 

186 52 44 

2 3 5 4 2 3  

I 7  13 36 

214 31 25 

2284442 

46 32 03 

354 14 29 

247 45 54 

127 18 52 

42 51 26 

wl 42 37 

2.52 42 28 

41 56 49 

180 02 41 

179 56 06 

0 07 43 

0 0 4 5 6  

41 56 14 

1s 36 21 

To station l- 

4.2432098 
4.5521330 
4.4017459 
4.0424456 
4.2465174 
4.0449660 
4.3155960 
4.2266797 
4.0185725 
4.2681888 
4.1411083 
4.3119569 
4.706763 
4.730509 
3 7162971 
4.3559342 
3.8308106 
4.2695796 
3.w9653 
3.517lS4 
3.1w#)8p 

1.838124 

3.318373 

2.694741 

3.036010 

3. M)6214 

2 517926 

3.18oii2 

2593304 

2.84ii14 

2143666 

3.115551 

3. 154053 

2008504 

2 452155 

2. 718672 

2 251480 

3.035457 

3.469441 

Distance 

Meters 

17, 506.9 
35,856.0 
25.220.0 
11,026 7 
17, 640.8 
11,090.9 
20,6822 
16,853.1 
11, rn 2 

13,839. 1 
24508.6 
50,905.3 
53,iM.Z 
5.203.52 a 695.21 
6,773.46 
Lam88 
7, 779.74 
3.289.49 
1,570.70 

1,05296 

m70 

m.02 

352 16 

368562 

ia 54% 7 

68.8 

2 081.5 

495.15 

1, m. 45 

1,014.41 

329.55 

1, 44a oi 

39202 

704. 23 

139.21 

1,%8 

1,425. i 8  

101.53 

283.24 

523.205 

178 435 

1,085.069 

2,947.411 

Feet 

57,437 
116, %I 
82 743 
3 6 . 1 7  
57,877 
36,387 
67,fB.i 
55, m2 
39,315 
60,839 
45,404 
67,28Q 

167,012 
176,398 
17,071. 9 
74.459.2 
22,222.6 
01,032 9 
25,524.0 
la mz 3 
5,153.21 

3,454.58 

1,275. 25 

65. i 

1,155.39 

1,209.19 

226.0 

6.828.0 

I, 624.52 

3, .%. % 

3,328.11 

1,081.21 

4,750.68 

1,286.14 

2,310.46 

458.72 

4,280.9 

4,677. 75 

333.1 

929.3 

1,716.55 

585.42 

3,559.93 

9, €69.96 



36 u. s. COAST AND GEODETIC SURVEY 

ELEVATIONS 

The elevations given in the tables are referred to mean sea level. 
The stations are.divided into three classes: First, those fixed by direct 
connection with sea level, the elevations of which are subject to a 
probable error of zt0.04 meter; secondly, the stations in the main 
scheme fixed by reciprocal measures of vertical angles and sub’oct to 
probable errors varying from f 0.1 to f 1.2 meters; and, third 1 y, the 
intersection stations the elevations of which are fixed by measurement 
of vertical angles which are not reciprocal (the stations not being 
occupied) and are subject to probable errors which may be as great 
as z t3  meters. 

Elevations, thirty-ninth parallel arc 

ob38 1 
First view ..... .I .......................... 
Kit Carson ..................................... 
Hugo ........................................... 
Divide .......................................... 
El Pas0 west base .......................... 

Do.. .................................. 
El Pa60 east base.. ............................. 
Pikas Peak _ _ _ _  - - - - - - - - - - ~ _._ - _ _  _ _ _ _ _  - - - - _ _  

Station 

Top of surfaae mark ................... 
do ................................. 
do ................................. 
do.. ............................... 

Toy of monument ..................... 

Top of surface mark ................... 
do ................................. 

stand do _ _ _ _ _  - - - - - - - - - - - _ _  _ _ _  

I 1 Elevation 

Holt ....................................... 
Square Hluffs .............................. 
Cramer Ouich ............................. 
Dry Camp- .................................... 
Corral Bluffs. ............................. 
Plateau-..- ..................................... 
Big 6 rings ..................................... 

Bison ........................................... 
Mount Ouray. ................................. 

Mount Elbert. ............................ 
Treasury Mountain.. ..................... 
Unwmpahgre .................................. 
Mount Waas ................................... 
Tavaputs ....................................... 
Patmos Eead .............................. 
Mount Ellen.. 
Gunnisoo azimuth .............................. 
Mesa ........................................... 
Chiquita 
Grand Junction standpipa. ............... 

Claae S 
Monte Rosa.-- ~ - ~ ~ - - - - - - - - - - - - - - - - - - - - - - - 
East Spanish Peak. ....................... 
Sierra Blanca Peak ........................ 
Crestone Peak--. ............................... 
Hito Alto ....................................... 

Holwfm Hills. ................................. 

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

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

Point to which elevation refws - 

_____do  ................................ 
----.do ................................. 
-___.do ................................ 

do ................................ 
___..do ................................ 

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

_____do  ................................. 
-___ .do  ................................ 

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

_____do  ................................ 
do 
do ................................ 
do ................................ 

Top of pipe.. ........................ 

Top of peak.. - - - - - - -. -. . - .-. - .- -. _ _  . . ~ 

Highest point ......................... 
Top of peak ........................... 

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

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

................................. _ . _ _ _ d o  

Antero ......................................... 
Mount Bhavano ................................ 
Mount Harvard ................................ 
Mount Yale .................................... 
Mount Princeton-. ............................. 
Mount Maesive. .............................. 

Class 9 
Landsman.-. - ~ - - - - - - - - - - - - - - - - - - - - - - - .  
Eureka.-. ................................. 
Overland .................................. 
Aroya ..................................... 
Ado be.... ................................. 

.do-. ............................... 4,037.0 
do ................................. 4,321.0 
do ................................. 4,31 .9  
do ................................. 4,319.7 
do. ................................ 4,321.3 

.do.. .............................. 4,3W. 2 

Top of surface mark ................... 
.-__.do ................................. 
.... .do ................................. 
__.-.do ................................. 
..--.do ................................. 

Meters 

1,400.48 
1,345.67 
1.625.54 
2,259.40 
2, 167.03 

2,185.98 
1.883.94 
4,300.63 

1,418. 1 
1,442. 5 
1, Bog. 4 
1,495.9 
I, 575.0 

1, am. 4 
1, 711.9 
1.fN5.4 
1, 705.0 
2,070.4 

1,644. 4 
1,903. u 
2,138.9 
3,787. n 
4,253. 5 

4,395. 1 
4,097. 1 
4,354. 5 
3,752.3 
2,677. n 
2,889.5 
3,496.9 
2,342. 2 
3, 046. 0 
2,003.7 
1,403.3 

3, m. 4 
3,805. n 
4,377.7 
4,3h5.9 
4, 137.2 

Feet 

4,594. 7 
4,414.9 
5,333. 1 
7,412.9 
7, 109.7 

7,108.2 
a, 541. n 

l’i,108.0 

4,052 
4,733 
5, 280 
4,908‘ 
5,109 

0, 130 
5, 610 
5, 287 
5,594 
6,793 

5,386 
6, 245 
7,017 

12,427 
13,955 

14,420 
13,442 
14.288 
12,311 
8,785 

9, (141 
1:. 473 

I ,  @-y s Q9.I n, 542 
4,004 

11,504 
12,683 
14,363 
14,291 
13,573 

13,245 
14,179 
14,388 
14,172 
14,177 
14,404 



TRIANGULATION IN COLORADO 

Elevations. one hundred and fourth meridian north 

Station 

Watkins wtronomic ... . .-. . . . . .- ___. . . . _ _  
Brighton bench mark, ecrentrir __. . . . . . 
Dover bench mark, eccentric.. . . . . . . . . .. 
Bench mark 6702 Donvcr. _.____.__. .___. 

Denver University observatory _ _ _ _ _ _  - - ~ - 
Denver State Capltol.. .______________. _ _  
Denver County courthouse.-.. _____.____ 
Loretto Heights school ____.__ ~ _ _ _ _ _ _ _  - _ _ _  
Denver, Grant Smelter. ._ .____ - .__....__ 
Wastminster schoolho use... _ _  ~ _ _  _ _ _  - -. ~. 
armley tall tank.. _.__ _ _ _ _ _  ____. .___.__ .. 
Qreele sugar factory _ _ _ _ - _  _ _ _  _ _ _  _ _ _  .___ - 
La  Sa&, tank near coal chute _ _ _ _ _ _ _ _ _ _ _  
Eaton sugar factory . . . . . . . . . . . . . . . . . . . . . .  
1,ovoland red-brick chimnev .____ --. _ _ _  _. 
i,oveland tall white chimnry _ _ _ _ _  _____. . 
('heyenne State Cspilol.. ..-... .___. _ _  
Fort L). A. Russell (Warren) wuter mnk. 

Otto, IJ. P. Ry.! black water tank ___._ ~ - 
Ritzke's windmill _ _ _ _ _ _ _ _ _ _ _ _  ~ _________. 
Kl 
Ho%n&wood's barn _ _ _ _  - - - - - -. -. . . . . . . 
Tall new house _ _ _ _ _ _ _ _ _ _ - _  ~ -. _ _  -. . . . . -. - 

's square house _ _ _ _ _  ~ 

Point to which elevation refers 

Top of dome. _ _ _ _  _ _ _ _  ~ ______________.  
____. do ... _________..__ ~ _ _ _ _ _ _ _ _  _ _ _  ___. 
Top of gilded dome ___.._.___________ 

do ... ...._____._______.________ _ _ _  
Top of belfry tower- _ _ _  _ _ _  _ _ _ _  ~ _ _ _ _ _ _  
Tor, of chimnev ___.__________________ 
Tob of belfry---- _________..___. ~ _ _ _ _ _ _  
Top of tank _..__.___ ... _ _  -.. ____. ___. 
Top of chimney. _ _  _____. _ _  _._ - _ _  -. _._ 
Top of A_-'- 

Top of tank.-. _________._-_ __._ _ _ _ _ _  
Center of wheel _ _ _ _ _  _ _ _ _  - _ _ _  _ _  _ _ _ _  _.. 
Top of chimney . . . . . . . . . . . . . . . . . . . . . .  
We'est gable _.___ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _  

.__- .do  ..__._________--___------.-.---. 

37 

Elevatfon 

Meters 

1,883.47 
1,614.35 
1, MA. 01 
2,042. 14 
2,041.98 

2 146.9 
2: 007.0 
1,965.4 
1,848.1 
2,401.2 

2,675.9 
1, 602.7 
1,498.0 
2, 211.3 
1,970.8 

2.482.8 
1.970. 7 
2,007.4 
2.472. a 
2, 507.7 

2,608.7 
2,011.2 
2,074. a 

1,657.0 
1,666.9 
1,672.9 
1,645.9 
1, 718. 1 

1,680. 2 
1,728. 6 
1,488.3 
1,464.6 
1,450.0 

1, 613.6 
1,6541 
1,663.0 
I, 900.0 
1,808.0 

2,131.9 
2,001.9 
1,999.9 
2, 020. I 
2,083.9 

Feet 

6, 523. a 
4.9bB. 3 
5.406.8 
4 690.8 
8,699.4 

7,044 
6, 
4 416 

%? 
8,461 
6,225 
4,915 
7 2M 
6: 466 

8, 146 
6,466 
6. 588 
8,111 
8,m 

a, 231 

4806 
6,598 

5,636 
6.436 
6,489 
6.400 
6,637 

6,612 
6,865 
4,811 
4,806 
4,767 

4 , m  
5, OBQ 
6, 128 

2% 

2% 
09m 
elm 

8,837 
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Station 

U. 8. COAST AND GEODETIC SURVEY 

Elevation 
Point to which elevation refers _ _  

Elevations, one hundred and fourth meridian south 

Meters 

1.415.4 
1,5m. 2 
1,401.0 
1.32h. 8 
1,387.5 

1, 215. 2 
1.343. 3 
1,298.6 
1, 342. 1 
1.418.2 

I, .U2.6 
1, ,688.1 
1,617. S 
1,692. 8 
1,690.1 

1, fit39.8 
2,011.4 
1,589.6 

1. m. 9 
2,025.4 

2,658.0 
1.917.2 
1.m. 9 
1,6511.3 

1,847.6 
1,500.1 
1,539.7 
1,440.7 

1.545.8 
1,495.8 
1,354.7 

1,458.8 

Feat 

4,644 
h, 017 
4.586 
4,3M 
4,552 

3, RR7 
4,407 
4, Xfl 
4,403 
4.653 

5,094 
5.210 

6,545 

h, 478 
6.599 
5,215 

2% 

9 E 

2% 
s, 720 

5. 441 

6.062 
4,922 
6,061 
4,727 

6,072 
4,907 
4,446 

I ,  786 



DESCRIPTIONS OF TRIANGULATION STATIONS 

The following des+ tions ?f stations ma.y be conveniently consulted 

tho index. AI1 azimuths given in the descriptions are reckoned con- 
tinuousl from true south around by west to 360’, south being O’, 

given they are indicated as such. 
In  general, except where the contrary is spec,ifically s:ated, tho 

surface and underground mark are not in c,ontact, so that a distnrb- 
ance of the surface mark will not necessarily affect the underground 
mark. The underground mark should be resorted to only in cases 
where there is evidence that the surface mark has been disturbed. 

The initials and dates given in each description immediately after 
the county refer to the chief of pa.rty .by whom the station was estab- 
lished, the date of the establishment of the station, and the data 
when the station was last recovered. 

Any person who finds that one of the stations herein described has 
been disturbed or that the description no longer fits the facts is 
reque.sted to send such information to the Director, United States 
Coast and Geodetic Survey, Washington, D. C. 

by reference to the 11 P ustrations at  the end of this publication or to 

west 90 B , north 180’, and east 270’. Where magnetic azimuths aro 

MARKING OF STATIONS 

The standard disk station and reference marks referred to in the 
following descriptions a.nd not8es consist of a disk and shank of brass 
cast in one piece, as shown in Fi ure 2. The disk of the, station mark 

ZO-millimefer equilateral triangle, and has the following inscribed 
legend: “U. S. Coast and Geodetic Survey Triangulation Station. 
For information write to tho Superintendent, Washington, D. C. 
$250 h e  or imprisonment for disturbing this mark.” On the new 
marks made since March, 1921, the word “Director” replaces the 
word “Superintendent” in the inscription. The shank is 25 milli- 
meters 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 tho rock it will bulge a t  the bottom and hold the mark 
firmly in place. The marks used since about 1915 have grooves cut 
around the shank instead of the slit. 

The standard disk reference mark, shown in Figure 2, is the same 
size and shape as the station mark, but has an arrow on the top in 

lace of the triangle, which, when properly set, points to the station. 
!‘he legend is the same, except the words “reference mark” take the 
place of the words “triangulation station.” 

is 90 millimeters in diameter, wit i a hole a t  the center surrounded by B 

39 
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Thc following notes on the marking of stations are made as general 
as possible in order that i t  may not be necessary in the field to 
describe small and unimportant variations : 

STANDARD NOTES ON THE MARKING OF STATIONS 

Surface marks 

Note 1.-A standard disk triangulation station mark set in the top of ( a )  a 
square block or post of concrete, (b)  a concrete cylinder, (c) a n  irregular mass 
of concrete. 

Note %-A standard disk triangulation station mark wedged in a drill holc 
in  outcropping bedrock (a) and surrounded by a triangle chiseled in  the rock, 
(b)  and surrounded by a circle chiseled in the rock, (c) at the intersection of 
two lines chiseled in the rock. 

Note %-A standard disk triangulation station mark set in concrete in a 
de ression in outcropping bedrock. 

Rote 4.-A standard disk triangulation station mark wedged in a drill hole 
in  a bowlder. 

Note 5.-A standard disk triangulation station mark set in concrete in a 
depression in a bowlder. 

Note 6.-A standard disk triangulation station mark set in concrete at the 
ccntcr of the top of a tile (a) which is embedded in the ground, ( b )  which is 
surroiinded by a mass of concrcte, (c )  which is fastened by means of concrete 
t o  the upper end of a long wooden pile driven into the  marsh, (d) which is set 
in a block of concrcte and projects from 12 t o  20 inches above the block. 

Underground marks 
Note Y.-A block of concrcte 3 feet below the  ground containing at the center 

of i ts  upper surface (a) a standard disk triangulation station mark, ( b )  a copper 
bolt projecting slightly above the concretc, (c) a n  iron nail with the point pro- 
jecting above the concrete, (d)  a glass bottle with the neck projecting a little 
above the concrete, ( e )  a n  earthenware jug with the mouth projecting a little 
above the concrete. 

Mote 8.-In bedrock (a) a standard disk triangulation station mark wedged 
in a drill hole, (b)  a standard disk triangulation station mark set in concrete in a 
depression, ( c )  a copper bolt set in cement in a drill hole or depression, (d )  a n  
iron spikc set point up in cement in a drill hole or depression. 

Note 9.-In a bowlder 3 feet below the ground (a )  a standard disk triangulation 
station mark wedged in a drill hole, ( b )  a standard disk triangulation station 
mark set in cnncrete in a depression, (c) a copper bolt set with cement in a drill 
hole or depression, (d) a n  iron spike set with cement in a drill hole or depression. 

Note 10.-Embedded in earth 3 feet below the surface of the  ground (a) a 
bottle in a n  upright position, ,(a) an earthenware jug in a n  upright position, 
(c) a brick in a horizontal position with a drill hole in its upper surface. 

Reference marks 
Note 11.-A standard disk reference mark with the arrow pointing toward the  

station set at the center of the top of ( a )  a square block or post of concrete, ( h )  
s concrete cylinder, ( c )  an irregular mass of concrcte. 

Note 1.2.-A standard disk reference mark with the arrow ointing toward t h e  
fitation (a) wedged in a drill hole in outcropping bedrock, (6, set in concrete in 
a depression in outcropping bedrock, (c )  wedged in a drill hole in a bowlder, 
(r l)  set in concrete in a depression in a bowlder. 

Note 13.-A standard disk reference mark with the  arrow pointing toward the 
fitation, set in concrete at the  center of the  top of a tile ( a )  which is embedded in 
the ground, (b)  which is surrounded by a mass of concrete, (c) which is fastened 
by means of concrete t o  the  upper end of a lon ile driven into the  
marsh, (d )  which is set in a block of concrete ancfprojects zoom 12 to 20 inches 
above the  block. 

Witness marks 

wooden 

Note 14.-A conical mound of earth surrounded by a circular trench. 
Note 16.-A tree marked with (a) a triangular blaze with a nail at the center 

and each apex of the triangle, ( b )  a square blaze with a nail at the  center and 
each corner of the  square, (c) a blase with a standard disk reference mark set 
at its center into the tree. 
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FIGURE 2.-STANDARD MARKS OF THE UNITED STATES COAST AND GEODETIC SURVEY 

1. Triangulation station mark. 
2. 'I'rirvimo st nt ion mark. 
3. Itelerencc mark. 

4. Henrh mark. 
5. Mrrgnrtiv station ninrk. 
0 .  llqdrograpliic stution mark. 
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THIRTY-NINTH PARALLEL 

Principal points 

Curlew (Wallace County, Kans., F. W. P. ,  1891; 1922).--In the northeast 
corner of SW. %.of SW. % of NE. y4 of.NE. % sec. 17, T. 14 S., R. 40 W., 4 miles 
south and 1)/2 miles west of Sharon Springs, near the northern edge of the plateau 
which, commencing about 6 or 7 miles south of the Smoky Hill River extends 
south t o  the  Arkansas. The station is on land owned (1922) by John kaarberg 
and is southwest of his house, in the north par t  of his garden. The underground 
marks are as follows: Lowest mark is a stone jug 3% feet below the surface; 
above the  jug is a stone jar, bottom up, with a drill hole in the bottom; it is 30 
inches below the surface; above the jug is a standard disk station mark set in a 
roricrete block 24 inches below the surface. The station mark, a disk set as 
described in note 1 (a) ,  is 10 inches below the surface. Reference mark, a disk 
set according t o  note 11 (a)  and projecting 4 inches above the  surface, is on the  
east side of the east garden fence distant 12.59 meters (41.3 feet) bearing S. 8 6 O  E. 
(magnetic) from the  station. +he center of a drilled well iron casing is distant 
12.8 meters (42 feet) bearing N. 52' E. (magnetic). The southwest corner of 
Mr. Haarber s house is 32.83 meters (107.7 feet) bearing N. 38' E. (magnetic). 

McLane ($allace County, Kans., F. W. P., 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 S rings passes about 200 meters south 
of the station. The 
station is on the  section line between sections 3 and 10, T. 12 S., R. 42 W., 254,06 
meters (833.5 feet) west of the section corner at the northeast corner of section 
10 and southeast corner of section 3. C. H. Rich owns the  land in section 10 
(1922). The underground marks are as follows: Lowest mark is a hole in the  
bottom of a n  earthenware jar  placed bottom up 4 feet below the surface. Above 
the  jar is a drain tile filled with concrete and incased in concrete, with a standard 
disk station mark at the top. It is 23 inches below the  surface. The surface 
mark is a bronne disk, 2 inches above the surface, set as described in note 1 ( a ) .  

Arapahoe (Cheyenne County, F. W. P., 1892; 1922).-About 7 miles southeast 
of Arapahoe and 11 miles southwest of Weskan, towns on the Union Pacific 
Railroad, and 3 miles west of the Kansas-Colorado boundary line in the NW. 
% NE. y4 sec. 10, T. 15 S., R. 42 W., on the highest and most prominent hill in the  
vicinity. Station and underground inarks are similar to those at &ation Curlew. 
(See above.) Pieces of broken crockery and tile were mixed with thc dirt over the  
mark. A reference mark, a disk set as described in  note 11 (a )  and 4 inches 
above the surface, is on the south fence line of the roadway along the north line 
of section 10 and 30 feet south of the section line, distant 238.81 meters (783.5 
feet), bearing N. 13' W. (magnetic) from the station mark. Additional refer- 
ences are: To  drainpipe with cap at NE. corner of section 10 (U. s. Land Oflice 
mark), 516.0 meters (1,693 feet), bearing N. 45' E. (magnetic); to  cast line of 
section 10, 449.0 meters (1 473 feet) east. 

Monotony (Cheyenne bounty.  F. W. P., 1892. 1922).-Near the north 
boundary of the  county, in  the NIb. y4 NE. % sec. 8, 'k. 12 S., R. 43 W., 12 miles 
north and 4 miles west of Arapahoe Railroad station, OII the highest point of the 
divide between the north fork of the  Smoky Hill River to  the north and Sand 
Crwk to the  south, and about 3 miles distant from each. The nearest house 
(1892) is on the Cheyenne Wells-Burlington road about 4% miles northwest of 
the  station and belongs t o  A. Eichels. Surface and underground marks are 
similar to those at station Curlew. (See above) Pieces of broken crockery 
and tile were mixed with the  dirt over the station mark. A reference mark, 
a disk set according to note 11 (a )  and 4 inches above the surface, is in  thc fence 
line on the north line of the roadway along the north line of the  section, 2.59 
Inekrs (8.50 feet) east of the half-section corner, 30 feet north of the center of the  
roadwtLy, and 200.38 meters (952.7 feet), b a r i n  N. 14O W. (magnetic) from 
the station. Additional refererires are: To n o r t ,  and south half-section line, 
section 8, 153.0 meters (502 feet) west; t o  half-section corncr between sections 
ti arid 6, marked with iron pipe and cap, 319.4 meters (1,048 feet), Ixsring N. 43' 
W. (magnetic) ; t o  north line section 8, 281.0 nieters (922 feet) north. 

Cheyenne Wells (Cheyenne County; F. W. P., 1892; 1922).-About 9 miles 
northwest of Cheyenne Wells, a town on the  Union Pacific lbilroad, on the  
highest point of a ridge about $4 niile west of the Cheyennc wells Beloit road, 
about 2% miles toward Bcloit from wlierc the road crometl the Ylnoky Hill River. 

Lister post office is about $mile northwest of the station. 

For nota in regard to marking of tltations, sea p. 40, 
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The station is in NW. % sec. 1 ,  T. 13 S., R. 45 W., on cultivated land owned 
(1922) by John Tryon. Surface and underground marks are similar t o  those at 
station Curlew, except tha t  lowest mark is 456 feet below the surface. (See p. 41.) 
Broken crockery is mixed with the  dirt over the mark. The reference mark, a 
disk set according to note 11  ( a ) ,  is in the fence line on the west side of the roadway 
on the west line of section 1, 222.8 meters (731 feet) north of the United States 
Land Office mark at y4 corner, and 637.49 nieters (2,091.5 feet) S. 75" W. (mag- 
netic) from the station. Additional references are: To north line of section 1, 
584.3 meters (1,917 feet) north; t o  east and west half section line, section 1. 
226.2 meters (742 feet) south. 

First View (Che enne County; F. W. P., 1892; 1022).-About 136 miles south 
bv west of First qiew. a town on the Union Pacific Railroad. 011 the  western 
eitremity of the plateau east of the Big Sandy Creek, in the 'NW. 5 sec. 34, 
T. 14 S., R. 46 W., on land owned (1922) by N .  C. Peterson. Thc surface mark 
is a disk set as described in note 1 ( a ) ;  underground mark is disk set according 
to note ;I ( a ) ,  30 inches below the  surface. Below the  underground mark is a n  
additional mark, a cross in an irregular-shaped block rock, 3 feet below the sur- 
face. Pieces of crockery and tile are mixed with the dirt over the station mark, 
which is 12 inches below the surface. Reference mark, a disk set according to 
note 11  ( a ) ,  is in the north fence line of roadway on the north line of section 34, 
218.8 meters (718 feet) west of the  mark at the  half section corner between aeo- 
tions 27 and 34, and distant 33.86 meters (111 .1  feet) N .  5' W. (magnetic) from 
the station. The General Land Office mark, a block of limestone surrounded by 
four pits, at the half-section corner betwecn sections 27 and 34 is 221.22 meters 
(725.8 feet) N. 68' E. (magnetic) from the station. 

Landsman (Cheyenne County; F. W. P.. 1892).-&ported in 1922 as lost. 
Kit Carson (Cheyenne County; 0. H. T., 1882; 1922).-About 5 miles south- 

west of Kit Carson, a town on the  Union Pacific Railroad, in SE. >i NW. % sec. 35, 
T. 15 S., R. 49 W., on top of the highest sand dune in the kicinity, west of the  
Pueblo trail at a point about 1 mile southwest of where the  trail crosses the old 
abandoned roadbed of the Arkansas Valley Railroad. The underground mark 
is a cross on a lead bolt in a rock 28 inches below the  surface. Surface mark, a 
copper disk set according to  note 1 (a), is 4 inches below the surface. The 
reference mark, a General Land Office mark, a n  iron pipe with a standard bronze 
cap marking the northwest corner of section 35, is distant 777.61 meters (2,551.2 
feet) N. 74" W. (magnetic) from the  station. 

Eureka (Cheyenne County; 0. H. T., 1881; 1922).-About 14 miles north and 
3 miles west of Kit Carson, a town on the Union Pacific Railroad, and 2 miles 
north-northwest of Big Springs ranch house, on a hill just west of a side road that 
branches from the main road a short distance north of the ranch house. The 
station is near the center of NW. 5 sec. 26 T. 12 S., R. 49 W., on pasture land 
owned (1922) by John F. Grabner, who lives in the NE. K of the same section. 
Underground and station marks are similar t o  those at station Ki t  Carson (see 
above), the station mark being 9 inches below the surface. The reference mark, 
a disk 4 inches above the surface set as described i n  note 11 (a), is in the south 
fence line of the roadway on the north line of section 26, 324 meters (1,063 feet) 
east of the  northwest corner of section 26, and distant 389.78 meters (1,278.8 
feet) bearing N. 15" W. (magnetic) from the station. Additional references are: 
T o  west line of section 26, 323 meters (1,060 feet) west; t o  north line of section 26, 
398.9 meters (1,309 feet) north. 

Aroya (Lincoln County; 0. H. T., 1881; 1922).-About 3% miles south and 
2% miles west of Arova. a town on the Union Pacific Railroad. on the eastern 
sldpe of a high ridge"of sand hills which forms the  watershed between Rush 
Creek and Big Sandy Creek. Station is in NE. K NE. % sec. 26, T. 14 S., R. 
62 W., on land owned by J. A. Dougherty, who lives in the NW. y4 of thc same 
section. The lower underground mark is a crow on a lead bolt set in a rock, 
34 inches below the surface. The upper underground mark, a disk set as de- 
scribed in note 7 (a) ,  is 28 inches below the surface. Surface mark, a disk set 
according t o  note 1 ( a ) ,  IS 9 inches below the surface. Reference mark, a disk 
set according to note 11 ( a ) ,  is in the west fence line of roadway on Rection line 
between sections 25 and 26, distant 43.21 meters (141.8 feet), in azimuth 298" 
39' from the station. Additional references are: To north line of section 26, 
365.5 meters (1,199 feet) north; to General Land Office mark at NE. corner of 
section 26, 308.63 meters (1,209.4 feet) bearing N .  7" W.  (magnetic); to ewt 
line of section 26, 41.5 meters (136 feet) east. 

For notes in regard to marking of stations, sea p. 40. 
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Overland (Lincoln County; 0. H. T., 1881; 1922).-About 13 miles northwest 

of Aroya, a town on the Union Pacific Railroad, north of the old stage road, on 
one of the highest southern spurs of the ridge which forms the divide between 
Big Sandy Creek and Republican Creek. There is higher land north and north- 
west of the station. Underground mark is a disk set as described in note 7 (a); 
surface mark is disk level with surface set according to note 1 (a) .  The reference 
mark, a standard mark of the General Land Office, an iron post with bronze 
cap incased in concrete, marking the SE. corner of section 36 and the corner of 
townships 11 and 12, ranges 51 and 52 wcst, is distant 733.74 meters (2,407.3 
feet) S. 83’ W. (magnetic) from the station. From the station to south line of 
Rection 36 is 85 meters (280 feet). 

Adobe (Lincoln County; 0. H. T., 1880; 1922).-About 35 miles south of 
Hugo, 4 miles south and 1 mile west of Karval, in the NW. >i sec. 10, T. 17 S., 
R. 55 W., on land owned by T. €3. Hersberger, who lives >$ mile north of the 
station. The under- 
ground mark is a disk set as described in note 7 (a); surface mark is a disk set 
accading to note 1 (a) and is even with surface. Reference mark is a disk 3 
inches above the surface set as described in note 11 (a). It is directly on the 
section line 272 meters (894 feet) east from the northwest corner of section 10, 
and 244.09 meters (800.8 feet) from the station in azimuth 180’ 04’ 56”. 

Hugo (Lincoln County; 0. H. T., 1880).-Rcported in 1922 as lost. 
Square Bluffs (Lincoln County; 0. H. T., 1880).-Reported in 1922 as lost. 
Cramer Gulch (Lincoln County’ 0. H. T., 1880).-Reported in 1922 as lost. 
Big Springs (El Paso County; 6. H. T., 1880; 1922).-About 30 miles cast of 

Colorado Springs and 6 miles south of Mr. Pebble’s home ranch, which is known 
as Big Springs, on uncultivated land, the highest point within a radius of 6 miles. 
The station is in the NW. y4 NW. ).C sec. 17, T. 15 S., R. 61 W. The under- 
ground mark is a disk 30 inches below the surface set as described in note 7 (a ) ;  
surface mark is a disk 3 inches above the surface set according to note 1 (a). 
Reference mark, a disk set according to note 11 (a) and 2 inches above the 
surface, is in the fence line on the north side of the roadway along the north 
line of section 17, 108.5 meters (356 feet) N. 35’ W. (magnetic) from the station. 
To  west line of section 17 is 318.2 meters (1.044 feet) west: to north line of section 

The station is on the highest point of land in tlic vicinity. 

. ,  
17 94.5 meters (310 feet) north. 

kolcolm Hills (El Paso County; 0. H. T., 1880).-Reportcd in 1922 as lost. 
Holt (Elbert County; 0. H. T., 1880).-Reported in 1922 as lost. 
Divide (El Paso Countv: 0. H. T.. 1880: 1922).-About 3 miles cast of Easton- 

ville, a town on the Coloiado and Sbuthek Railway, and about )i mile south of 
the bluffs forming the southern edge of a large plateau or mesa, near the western 
end of the middle and largest one of three small hills or buttes. Surface mark 
is a disk set as described in note 4; underground mark is a lead bolt set in a 
bowlder 1% feet below surface. Four reference marks, each a cross in a lead 
bolt set in a stone, are, respectively, 1.83 meters (6.0 feet) north, east, south, and 
west of the station. An additional reference mark, a disk set according to 
note 12 (a), is distant 7.74 meters (25.4 feet) bearing 181’ from the station. A 
large cairn, visible from the Eastoriville road, is on the edge of the bluff 14 
meters (46 feet) from the station in azimuth 30’ 10’. Two pine trees, one marked 
with a square blaze and the other with a triangular blaze, are, respectively, 
22.93 meters (75.2 feet) in azimuth 212’ 12’, and 21.43 meters (70.3 feet) in 
azimuth 232’ 15’ from station. 

El Paso east base (El Paso County. 0. H. T., 1878; 1922).-About 5 miles 
south and 1 mile east of Peyton, on kunson and Hamlin’s ranch, commonly 
known as the Townsend ranch, in SE. % SE. $$ sec. 32, T. 12 S., R. 63 W., 215 
meters (707 feet) north of the center of the road along the south side of section 
32, and 168 meters (552 feet) west of the east line of section 32, on land owned 
(1922) by M. P. Ingerham, who lives 1 mile south of the station. The west 
gable of Munson and Hamlin’s barn is 376.6 meters (1,236 feet) N. 14’ 36’ E. 
(magnetic) from the station. Underground mark, 3jC, feet below the surface, is 
a copper tack in a lead plug in a granite post, inscribed with the letters “U. S. 
E. B.” It is 
also inscribed with letters “U. S. E. B. Reference mark, a disk 3 inches above 
the surface, set according to note 11 (a), is in the fence line on the north side of 
the public road along the south side of section 32 and is 225.6 meters (740.2 
feet) S. 40’ E. (magnetic) from the station. From station to  east line sectiou 
32 is 168 meters (552 feet); to south line sectioii 32, 216 meters (707 feet). 

Surface mark is a standard di$ in a granite post set in concrete. 

For notes in regard to inerking of statlonu, see p. 40, 

76976’-30-4 
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El Paso west base (El Paso County; 0. H. T., 1878; 1922).-About 15 miles 
northeast of Colorado Springs and about 1 mile north of the sheep corral and 
main spring of water of the so-called Pugsley ranch, in the SW. >!i NW. >$ sec. 
29, T. 12 S., R. 64 W., in a large pasture owned by the Newrrian Brothers. linder- 
ground and station marks are similar to  those a t  El Paso east base (p. 43) except 
tha t  the letters "W.  €3.'' are substituted for the letters "E. B." A standard 
disk reference mark, set in a dressed stone, bedded on a concrete base, is on the 
highest point of a knoll, somewhat higher than the one on which the station is 
located. distant 78.39 meters (257.2 feet) bearirie N. 48' W. (rriarmetic) from 
the station. ?he east and wesfhalf section 
line of section 29 is 184.7 meters (GO6 feet) south. 

Corral Bluffs (El Paso County; 0. II. T., 1870; 1922).-About 4 miles south 
and 1 mile east of Falcon. 011 the  edge of the bluff forrninn the northern boundarv 

Top of stone is live1 with surface. 

of what is known  it^ the'Big C o r d ,  a natural formatioyi used to  pen up rat& 
during the round-up. Thc station is in the SE. >$ SIC.,% sec. 31, T. 13 S., It. 64 W., 
on the highest land in the vicinity and commands a view of the plains as far south 
as  the Arkansas River. bowlder, 
25 inches below the surface; surface mark is a disk set as described in note 1 ( a ) ;  
it  is 3 inches above the surface. Points of reference are: Center of roadnn 
east line of section 31, east 168 meters (552 feet); east to edge of deep drain, 
20 feet; west t o  edge of deep drain, 200 feet; south t o  edge of bluff, 30 feet. 

Plateau (Pueblo County; F. D. G., 1894; 1922).-About 9 miles northeast of 
Pueblo and 3% miles northeast of Overton, on the  highest ground at the north 
end of the plateau near the east line fence of M. Steele's property, whose home 
ranch is on the county road 134 miles north of Overton. The station is near the 
trail which branches from the main road 5 mile from Burke's ranch and is 77.1 
meters (253 feet) northwest of the north gatepost in the fence described above 
and 51.2 metcrs (168 feet) west of the second post from the  north gatepost where 
the fence bends a little t o  the north. Station is in the east part of sec. 16, T. 19 S., 
R. 64 W., in pasture land owned (1922) by Drunkard arid Emmet. The under- 
ground mark is a disk set as described in note 7 ( a ) .  Surface mark is a disk 
even with surface set according t o  note 1 (a) .  Two standard disk reference 
marks were set in stone posts, one 3.3 meters (11 feet) north and the  other 3.00 

Underground mark is a cross on a lead bolt in 

meters (9.8 feet) south of the station. 
Pikes Peak (El Paso Coiintv: 0. 11. T.. 1879: 1912).--0n the summit of 

Pikes Peak, just north of the &<ex of the  first northward bend in the  burro trail 
leading west from the Summit Hotel and the terminus of the  cogwheel railway. 
The  nearest point of the precipice is about 25 meters north 25" west from the 
station and the northwest corner of the hotel i s  160 meters distant in azimuth 
273" 29'. The  station is marked by a wire nail leaded in a drill hole in the 
concrete foundation of a n  old masonry pier. The pier, 01i1y a part of which 
remains, was built on four pillars in order t o  leave access t o  this nail. The 
station is also marked by a nail iri a 4 by 4 inch scantling at the top of the remnants 
of the pier about 1 mctcr above the  foundation. A United States Geological 
Survey triangulation station mark is on the southwest corner of the pier 0.467 
meter (1.53 feet) distant in azimuth 50" 46'. A United States Geological Survey 
bench-mark tablet is embedded in the top of a large bowlder 13.594 meters (44.60 
feet) from the station in aziinuth 99O 52'. In  the south face of this same bowlder 
iR an aluminum tablet inscribed with the latitude and longitude, but  i t  is badly 
defaced by bullet marks. 

Bison (Park County; F. W. P., 1894).-On the highest point of rocks on Bison 
Peak, the  king peak of the Tarryall Range, which is between Tarryall Creek arid 
Goose Creek. The station is near the ninth meridian west, in township 9 south, 
and is marked by a nail leaded in a drill hole in the granite rock. A rough 
masonry pier used in mounting the i~istrunient is above the station mark. Pour 
drill holes in the rock near the station bear, respective1 O", 180", 24Uo, and 300". 

Mount Ouray (Saguache County; W. E., 1894) .-6; the Great Continental 
Divide on the summit of Mount Ouray, about 4 kilometers in a northeasterly 
direction from Marshall Pass, a station on the  Denver & Rio Grande Railroad. 
The station is marked by a cross in a copper bolt set in the  solid surface rock. 
It is also marked by a drill hole filled with charcoal and plaster of Paris in a brick 
embedded in the top of a brick and concrete pier built above the lower mark. 
The station is surrounded by a ring well of loose stonrs 4 feet high with an inner 
diameter of 11 feet. Four reference marks, each consistirig of a brick set on 
end and marked with a drill hole filled with plaster of Paris, are just outside t h e  

For notes in regard to marklug of stations, sea p. 40. 
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wall at the following tlistaiiccs and azimuths from the station: 2.75 meters (9.0 
feet), 5' 31'; 2.80 meters (9.2 feet) 96' 46'; 2.74 meters (9.0 fect), 186" 11'; and 
2.73 meters (9.0 feet), 275' 54'. Mount Ousay latztude statzon, marked by a 
brick and eorirrete pier, is 20.514 meters (67.30 feet) distant in azimuth 188' 23'. 

Mount Elhert (Lake County; P. A. W., 1894).-On the summit nf Mount 
Elbert, about 7 miles by trail from the town of Twin Lakes (also called Dayton). 
The station is marked by a copper bolt leaded into a drill hole in  a large surface 
rock. It is also marked, 5 inches above the bolt, by a drill hole in a rock embedded 
in  a 5-iIlCh layer of masonry built between the bases of the three small brick piers 
used in mounting the instrument. At a distance of 5 feet in each of the directions 
north, east, south, and west is a reference stone marked with a drill hole. The 
station is nearly surrounded by a s uare rock wall. 

Treasury Mountain (Gunnison b u n t y ;  W. E., 1893).-On the summit of 
Treasury Mountain, a prominentgeak in the Elk Mountain Ran e, about 2 miles 
southeast of the mining town of Crystal. The station is n ia rkedty  a copper bolt 
set in a drill hole in the solid surface rock. It is also marked, 6 inches above the 
bolt, by a drill hole filled with plaster of Paris in a brick embedded in B layer of 
masonry built between the bases of the three small brick piers used in mounting 
the instrument. Tlic station is nearly surrounded by a ring wall of rocks 4 feet 
high ivith :in inner diameter of 10 feet. Four reference markh, each consisting 
of a drill hole in :I surface rock, are just oiitside the wall at the following distances 
and azirniithh from the station: 2.31 nicters (7.6 feet), 267' 10'; 2.25 nietcrs 
(7.4 feet), 351' 25'; 2.39 inctcrs (7.8 feet), 81" 45'; and 2.39 meters (7.8 feet), 
177' 20'. ?'rcasiiry Mounlazn ln~ztvdr atntzon, marked by a brick pier, ia 31.13 
rneters (102.1 feet) from the station in azimuth 327' 43'. 

Uncompahgre (Hin~dalc  County; W. E. 1895) .-On the snminit of IJncom- 
pahgrc Peak, o m  of the most prominent and best known peaks in southwestern 
Colorado, :tbout 8 niilcs northwest of Lake City. The station is within about 
10 feet of the perpendicular cliff on the north side of the summit. It is marked 
hy a cross i i i  :t rapper bolt mliich is leadtd in a drill hole in the solid surface rock. 
The station is also ni:irltcd, 4 inches above the  copper bolt, by a drill hole in a 
brick rml)cdclrd iii a layer of concrete which connects the bases of three small 
brich piers used for mounting the instrument. The station is nearly surrounded 
by a ring wall of rocks 4 feet high with a n  inner diameter of 11  feet. Four refcr- 
cnce marks, each consisting of a drill hole in a rock filled with lead, are at the 
followirig distances and azimuths from tlie station: 2.48 meters (8.1 feet), 3" 36'; 
2.85 meters (!).4 feet), 89' 58'; 2.65 meters (8.7 feet), 179" 49'; and 2.87 meters 
(9.4 feet), 269' 56'. Uncompahgre lalztude slation, marked by a brick pier with a 
roncrrte foundatloll, is 15.275 meters (50.11 feet) from the station in azimuth 
305' 55'. 

Mount Waas (Grand Countv, litah; W. E., 1893).-0n thc highest point of 
Mount Waas, which is the third prominent peak froni the north end of the La Sal 
Illountains. The station is Innrked hy a cross in a copper bolt which is set in a 
drill liolc in the rock between the bnses of three small brick piers used for mount- 
ing the instrument. The station is surrounded by a ring wall of rocks 4 feet 
higli with an inner diameter of 10 feet. Four reference marks, each probably 
consisting of  a drill hole in the rock, are just outside the wall at tlie following 
distances and naimuths from the station: 2.24 meters (7.3 feet), 3' 68'; 2.29 
meter6 (7.5 feet), 104" 19'; 2.18 metcrs (7.2 feet), 186' 37'; and 2.21 meters 
(7.3 feet]), 275' 45'. Mount Waas  aslronomic slation, marked by a concrete pier, 
is 28.213 meters (92.56 feet) from the station in azimuth about 329". 

Tavaputs (Gtirfiold County; W. E., 1891).-On the  southern edge of the 
Hook Mount:uns, wliicli in this vicinity consist of low flat ridges s arsely cov- 
ered with pine and aspen trees. The station is between West Salt $ash, 3 miles 
to  the wuWicast, and Bitter Creek,.$)/ mile to  the west. Bitter Creek has itssoiirce 
in a fresh-water sprin 1% miles distant t o  the north. The marking of thestation 
is biniilar t o  that  of kncompa/qye  (see above), except tha t  there are only three 
reference marks which are at the following distances and azimuths from the 
station: 2.43 meters (8.0 feet), 74' 41'; 2.40 meters (7.9 feet), 196' 31'; and 2.43 
meters (8.0 feet), 322' 12'. 

Patmos Head (Carbon County, Utah; W. E., 1890).-On Patmos Head, one of 
the peaks of the range of mountains known as West Tavaputs Plateau, and the  
highest point within several miles. It is about 12% miles southeast from Sunny- 
side and 3 miles southeast of the upper end of Dry Canyon. The station is 
marked by a copper bolt in a rock bedded in the ground and about 8 inches above 
the bolt I)y a drill hole iii another rock which is cemented to  the lower one. 

For not= in regard to marking of stations, sea p. 40. 
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Three small brick piers, used for mounting thc instrument, are about the station, 
and the whole is surrcunded by a ring wall of rocks 3% feet high with an inner 
diameter of 11 feet. Four rcference marks arc outside the ring wall a t  t,he fol- 
lowing distances and azimuths from the statlon: Drill holc in a rock, 2.59 meters 
(8.5 feet), 233' 16'; drill hole in a rock, 2.62 meters (8.6 feet), 327' 07'; copper 
bolt in a rock, 3.45 meters (11.3 feet), 343" 16'; and a stump, 3.35 meters (11.0 
feet), 90' 06'. Patmos Head mtronomic station is 56.76 meters (186.2 feet) from 
the station in azimuth 190' 12'. 

Mount Ellen (Garfield County, Utah; W. E., 1891).-On the summit of Mount 
Ellen, the northern peak of the Henry Mountains, a conical barren peak the 
upper part of which is covered with rough broken pieces of granite rock. The 
station is marked by a copper bolt in a rock embedded in concrete and a few 
inches above the bolt by a drill hole in another rock set between the bases of 
three small brick piers used for supportin The station is 
nearly surrounded by a ring wall of rocks 4 d f e e t  high with an inner diameter of 
11 feet. Three reference marks, each consisting of a drill hole filled with plaster 
of Paris in the solid surface rock, are just outside of the wall at the following 
distances and azimuths from the station: 2.41 meters (7.9 fect), 23" 35'; 2.44 
meters (8.0 feet), 144' 45'; and 2.39 meters (7.8 feet), 263' 34'. Mount Ellen 
mlronomic station, marked by a brick pier, is 15.02 meters (49.3 feet) from the 
station in azimuth 5" 20'. 

Supplementary points 

Glen Eyrie (El Paso County; 0. H. T., 1880).--Abont 7 ~ ~ i i l e s  northwest of 
Colorado Springs and 2 miles northwest of General Palnier's dwelling house, on 
the foothills north of the Garden of the Gods and about 3 miles from the Gatc- 
way. The station is on the first ridge west of Glen Eyrie, and about 500 meters 
northwest of the point where a high bald hill beside the glcn joins the main 
ridge. The station is marked by a cross on a lead bolt in a flat stone about 1 foot 
below the surface of the round. 

Bear Creek (El Paso 8ounty; 0. H. T., 18791.-About 4 miles west-southwest 
of Colorado Springs and just south of Bear Creek on one of the front foothills of 
Pikes Peak. The station is marked by a cross in the lead which fills a holc 3 
inches in diameter and I f $  inches deep in a flat stone about 1 foot below the 

the instrument. 

surface of the ground. 
Colorado Springs latitude and longitude (El Paso County; E. S., 1873; 1879).- 

Just east of the Denver &r. Rio Grande Railroad Dasaenger d c m t  at Colorado 
Springs, in the experimental garden just north of the main-walk,about 60 metcrs 
west of the east gate. The station is marked by the foundation of an  old masonry 
pier. 

Colorado Springs astronomic (U. S.  E . )  (El Paso County; 0. H. T., 1879).- 
On a rise of round southeast of the freight depot of the Denver & Rio Grande 
Railroad at tolorado 8prings. The station is marked by a drill hole in the top 
of a solid stone pier. 

Table (Elbert County; F. D. G., 1895).--About 2% mile8 northwest of the 
town of Elbert. on the highest hill in this vicinitv. called Table Mountain bv the 
owner, W. E. Foote, who 'iives just north of the h ik  The station is marked a t  the 
surface by a nail in a small pine stub and underground by a drill hole in a flat 
stone about 15 inches helow the ground. 
station is 1.12 meters (3.7 feet), east of the station, and a fence post, to whicg 
is nailed a piece of wood 8 feet high with two cross pieces attached, is 1.55 meters 
(5.1 feet), north. Station Elbert is on the same hill. 

Mesa (Delta County; W. E., 1893).--A short distance north of the most 
western point of that  part of the Grand Mesa which is southeast of Connah Creek 
within about 40 feet of the edge of the rim rock which limits the mesa. The 
station is marked by a copper bolt set in the solid lava rock. It is also marked 
about 10 inches above the ground by a drill hole in a brick embedded in the 
masonry which fills the space between the bases of the three small brick piers 
used to support the instrument. 

Chiquita (Mesa Cuunty ; W. E., 1895).--About 12 .miles south-southwest from 
Grand Junction, on the northern rim or brow of Piilon Mesa. The station is 
marked by a low brick 

Grand Junction stanapipe (Mesa County; W. E.,. 1896).-The center of the 
standpi at Grand Junction, which is 10 feet in diameter and about 100 feet 
high. %e station was occupied eccentrically at a point 12.03 meters (39.6 
feet) distant in azimuth 166'. 

A United States Geological Surve 

ier used in mounting the instrument. 

The eccentric point is marked by a brick pier. 
For notea In regard to marking of stations, SBB p. 40. 
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Valley Knob (Grand County, 1Jtah; W. E., 1890; 1898).-About 5 miles east 

of Green Rivrr, on a barc knoll 50 fcct nbove the vallr'y, j / ,  mile north of the rail- 
road track. The stittion is niarkcd by a drill driven into the ground. The 
signal pole :ind the hcliotrope staiid weighted down with stones were left in 
posit ioii . 

Hartman (Eincry County, l i tah;  C. €1. S., 1898).--About 2 miles north of the 
town of Cfrccn River aiid f / z  mile west of the Green River, on the southeast end 
of a nicsa whieli risrs about 40 feet above the general level, the fir& proniiiient 
bank north of a deep wash. The station is marked by a drill hole in a rock 
over which is (t pilc of rocks iisctl to secure the base of the signal pole. 

Mica (Enicry County, Utah; C. 11. S., 1898).-About 800 inetcrs south of t h e  
dcpot ut Green Itivcr, on the east elid and highest point of a conspicuous hill 
sloping toward the westward. The station is marked by a drill hole in a piece 
of sandatone above which is a pile of bricks used for securing the base of t h e  
Bignal pole. 

Reservoir (Emery County, Utah; C. 11. S., 1898).-On the high hill jus t  south 
of the railroad a t  Grecn River, near a n  old abandoned reservoir. T h e  ptatiori is 
markcd by a drill holc in a picce of sandstone, 6 feet from the north edge of the 
rcscrvoir. 

Wash (Emery County, Utah; C. 11. S., 1808).-About 1).$ miles northwest of 
the town of Green River on thc high bluff tha t  forins the rim of the plain just  
north of the railroad track. The station is about 10 feet north of the cdgc of 
the bluff and 75 fcct above the plain. It is marked by a drill holc iri it shale 
rock, over which is a pile of rocks used for seeurin t8he base of the  signal polc. 

Green River east base (Emery County, Utah; 6 €I. S., 1898).-Just wcst of 
the first curve of the railroad west of the depot at Green River, about 200 meters 
from the west water tank and 0 p a ~ s  north of the track. A low ridge extending 
north and south is about 20 or 30 inctrrs east of the station. The station is on 
the top of a low dirt pier and is markcd by a drill holc in a piece of sandstone. 

Green River west base (Emcry County, Utah; C. If. S., 1898).-About % mile 
west of the first curve wcst of the depot at Green River, 194 rncters west of 
wooden culvert No. 221A and 9 paces north of thc north rail of the track. The  
station is between the line of telegraph poles and the track arid is about 15 or 
20 metcrs southeast of a n  old railroad grade cxtcndinp; northeast and southwest. 
The station is markcd by a drill hole in a shale rock set flush with the surface of 
the ground. 

Green River north meridian (Emery County, Utah; C. H. S., 1898).--About 
625 iiicterx directly north of & x n  Riner longitude station, about 30 nicters north 
of a Iwgc wash and j u s t  wrst of it wagon road. The station is marked by a drill 
holc in a mridstonr block 10 inches square and 18 inches long having a pile of 
bricks around the top. 

Green River south meridian (Emery County, Utah; C. 11. S., 1898).--Fifty 
aces south of the railroad ant1 12.40 meters north of Green River Zongiliide station. % he station is marked by a drill hole in a piece of Sandstone with four refcrenco 

bricks placed around it  just below the surface of the ground. 
Green River longitude (Emcry County, Utah; C. H. S., 1898).-On the  rail- 

road right of way, 65 paces west of the depot at Green River, 64 paces south- 
west of tho railroad Rater tank, a id  50 paces from the railroad. The station is 
marked by a brick pier 17 by 25 inches, 3 feet high above the ground. Green 
River lalitude station, marked by a brick pirr 17 iiiches square, is 51 inches due 
west of the  station. 

Cliff (Emery County, Utah; C. 11. S., 1898).-This station was neither occupied 
or marked, as its location is nearly inaccessible. It is north-northacst of the  
town of Green River on a lofty but tc  about 3 miles long east and west which 
rises about 2,000 feet above the plain. The upper par t  of the cliff is composed 
of Etratified rock with the dip vertical and has the general appearance of a hu e 
battleship. The station is the highest point of the cliff which is near the middye 
of its len th. 

Greenekiver schoolhouse (Emery County, Utah; C. H. S., 1898).-The flag- 
staff on the cupola of the small wooden schoolhouse about yS mile northeast of 
the d e p d  at Green River. 

Green River hotel (Emery County, Utah; C. H. S., 1898).-The flagstaff on  
the railroad hotel just south of the depot at Green River. 

For notes in regard to marking of stations, see p. 40. 
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ONE HUNDRED AND FOURTH MERIDIAN NORTH 

Principal points 

Elbert (Elbert County; C. V. H., 1912).-Two and one-half miles west and $4 
mile north of Elbcrt in a cultivated field f / 4  mile north of a large square house. 
The station is on the highest knoll in the vicinity and is marked according to 
notes 1 ( b )  and 7 ( b ) .  A reference mark, described in note 11 ( b ) ,  is about 0.4 
meter west of a fence line, 0.9 meter south of the fence corner where there is a 
flag left b the United States Geological Survey, and 92.053 meters from the 
station. lati tude observations were made in 1913 at a point, not marked, 
0.025 meter (0.08 foot) east and 0.045 metei (0.15 foot) south of the station. 
Station Table is on this same hill. 

Hilltop (Ebert County; C. V. IX., 1912).-One and one-half miles east and 
mile north of the railroad station a t  Hilltop, on the highest point of a low hill in 
the pasture of Daniel Mayer, near the northeast corner of the SE. 36, sec. 10, T. 
7 S., R. 65 W. A 
reference mark, described in note 11 ( h ) ,  is in the fence line at the northeast 
corner of the quarter section mentioned above, 321.810 meters (1,055.80 feet) 
from the station in azimiith 251' 02'. 

Morrison (.Jefferson County; F. I). G., 1895; 1912).--This station is identical 
with the United States Gcologieal Survey station of the same name. It is about 
3 miles northwest of the town of Morrison, on the highest point of Mount Morri- 
son, 40 meters northwerst of thc iipger landing of the cable railway. The station 
is marked according to notc 4, in a drill hole in a large bowlder. The copper 
bolt marking the eccmlrir station occupied by the TJnited States Geological 
Survey is 3.130 meters (10.27 fcet) di4ant in azimuth 311' 45'. Latitude 
observations wcre made in 1913 at a point, not marked, 3.71 meters (12.2 feet) 
from the station in azimuth 322' 13'. 

Douglas (Douglas County; C. V. H., 19l2).-About 7 miles east of Parker on 
the south side of the section road running east from that town, about 5 feet south 
of the south road fcncc a t  the highest point of the road in that vicinity. The 
station is on land belonging to Andrew Johnson, near the middle of the north side 
of sec. 21, T. 6 S., R. 65 W.,  and is ninrhcrl according to notes 1 (b)  and 7 ( b ) .  
A reference mark, described in note 1 I ( b )  is in the fence line on the opposite side 
of the road, 20.06 meters (65.8 feet) from the station in azimuth 170" 33'. 

Indian (Arapahoe County; C. V. Ii., 1912).-This station is idcntical with the 
United States Geological Survey station "Indian Mound." It is on the center one 
of a group of mounds known as the Indian Mounds, about 6 miles south and 1 
mile east of Watkins, near the southeast corner of sec. 36, T. 4 S., R. 65 W. The 
station is marked by a United States Geological Survey iron-pipe station mark 
projecting 20 inches above the ground. A reference mark, described in note 
11 ( b ) ,  is 188.922 meters (619.82 feet) from the station in azimuth 199" 21'. The 
southeast corner stone of section 36 is 135.251 meters (443.73 feet) distant in 
azimuth 214' 58'. A cairn is 3.0 meters (10 feet) from thy reference mark 
and 192.0 meters (630 feet) from thc station in azimuth 199" 31 . 

Watkins astronomic (Adams County; C. V. H., 1912).-On the Union Pacific 
Railroad right of wny a t  Watkins, 35.2 meters south of the main-line track on 
the north side of the Watkins-Denver wagon road. The station is marked acrord- 
ing to notes 1 ( b )  and 7 ( b ) ,  with the addition of 6 inches of concrete outside the 
iron pipe of the surface mark. A reference mark, described in note 11  ( b ) ,  
except that  there is a nail in placc of the brass disk, is on the south side of the 
wagon road running southenfit from Watkins and nearly on line with the north- 
and-south section, fence and is 289.603 meters (950.14 feet) from the station in 
azimuth 308" 51 . A United States Geological Survey iron-pipe bench mark 
(U. S. Coast and Geodetic Survey bench mark Gs)  is 266.017 meters (872.76 feet), 
distant in azimuth 244" 16'. The southeast corner of the depot is 27.86 meters 
(91.4 feet) from the station in azimuth 142' 54', and a railroad water tank is 
about 175 meters distant in azimuth 103' 09'. Azimuth observations were made 
at this station, and longitude obmrvations were made at a point, not marked, 
48.64 meters (159.6 feet) south and 4.60 meters (15.1 feet) ea@ of the station. 

Brighton (Weld County; C. V. H., 1912).-This station is identical with the 
United States Geological Surve It is about 4% 
miles northeast of the town of 6righton on the highest hill in the NE. >i, sec. 
27, T. 1 N., R. 66 W. The station is marked by a United States Geological 
Survey iron pipe triangulation mark projecting 1 foot above the ground. A 

The station is marked according to notes 1 (b)  and 7 ( b ) .  

station of the same name. 

For notea in regard to marking of stations, 888 p. 40. 
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reference mark, described in note 11 ( b ) ,  is 0.27 meter below the station and 
93.563 meters (306.96 feet) distant in azimuth 124' 24'. 

Boulder (Boulder County; C. V. H., 1912).-This station is identical with the 
United States Geological Survey station of the same name. It is about 4 miles 
direct and 9 miles by road and trail from the town of Bouldcr, on the northeastern 
one of the two peaks locally known as South Boulder Peak, between South 
Boulder and Bear Canyons. The station is marked by a United States Geological 
Survey bronze tablet set in solid rock. A reference mark, described in note 
12 ( b ) ,  is 0.43 meter above the station and 4.454 meters (14.61 feet) distant in 
azimuth 8' 59'. A cross cut in the solid rock 1 meter above the station and 0.08 
meter below the top of the highest'rock on the peak is 1.88 meters (6.2 feet), 
from the station in azimuth 90" 51 . Azimuth observations were made a t  this 
station. 

Horsetooth (Larimer County. C. V. IT., 1912).-This station is identical with 
the United States Geological durvey station of the same name. It is 8 miles 
southeast of Fort Collins on a high bare rocky point of the divide, immediately 
east of Redstone Creek, arid l'/i miles north of the point where the Fort Collins- 
Estes Park road crosses the divide. Deep vertical clefts divide the peak into three 
nearly equal parts, which have the appearance of gigantic teeth when viewed 
from the eastward. The station is on the highest and most southern one of the 
three divisions of the peak and is marked by a United States Geological Survey 
triangulakion tablet set in solid rock. A reference mark, described in note 12 ( b )  
is 0.04 meters below the station and 4.74 meters (15.6 feet), distant in azimuth 
171' 24'. 

Dewey (Weld County; C. V. H., 1912).-Tliis station is identical with the 
United States Geological Survey station of the same name. It is 8 miles east and 
1 mile south of Eaton, a town on the Union Pacific Railroad, and 134 miles east 
and 1 mile south of Galcton, a new town on a branch of the Union Pacific Railroad. 
The station is on a round-topped knoll on the open prairie near the center of the 
north side of sec. 9, T. 6 N., R. 64 W., and is marked by a United States Geological 
Survey iron-pipe bench mark projecting about 20 inches above the surface of the 
ground. A reference mark, described in note 11 ( b ) ,  is 136.190 meters (446.82 
feet), from the station in azimuth 309' 56'. Azimuth and latitude observations 
were made at this station. 

Warren (Laramie County, Wyo.; C. V. TI., 1912).-At the extreme western 
end of a high ridge about 10% miles south 17' west from Cheyenne, 2 miles north 
67"'east from the old Terry ranch, now the headquarters of the Warren Live 
Stock Co., and 34 mile northeast of the section house a t  Gleason, a station on the 
Union Pacific Railroad. The station is marked according to notes 1 (b)  and 7 ( b ) .  
A reference mark, described in note 11 (b)  is 0.18 meter below the station and 
10.728 meters (35.20 feet), distant in azimuth 127' 54'. The conspicuous conical 
hill on which Terry is located is about 36 mile north-northwest from the station. 

Twin (Laramie County, Wyo.; C. V. I i . ,  1912).-On the highest point of the 
more eastern one of the two peaks known as Twin Mountain, about 20 miles a 
little south of west from Cheyenne and 7 miles b road southwest of Granite 
Canyon, a station on the Union Pacific Railroad. 'hie station is marked accord- 
ing to note 3. A reference mark, described in note 12 ( b ) ,  is 0.15 meter above 
the station and 3.494 meters (11.46 fcet) distant in azimuth 159O 58'. The 
bronze tablet marking the United States Geological Survey triangulation station 
"East Twin" is 0.16 meter above the station and 2.674 meters (8.77 feet) distant 
in azimuth 96' 08'. 

Wadill (Laramie County, Wyo.; C. V. H., 1912).-'l'hirtrcn niiles by road 
northwest of Che enne, 2 miles west of the Cheyenne-Chugwater road, and 1)i 
miles west of the 6heyennoWhitaker ranch road along which there is a telephone 
line. The station is on a ridge on the o p c n p r i e  at the highest point of the 
divide between Lodge Pole Creek and Crow reek, and about 300 nieters south 
31' west from the center of sec. 24, T. 15 N., It. 68 W., on homestead land 
belonging to  James Wadill, who lives about s//8 mile south of the station. The 
station is marked according to notes I ( b )  arid 7 ( b ) .  A referencc mark, described 
in note I1 (b)  is on the quarter section line, 1.74 meters tmlow the station and 
88.778 meters (291.27 feet) distant in azimuth 274O 38'. The chimney of William 
Kipp's house is in azimuth 197" 23' from the station and Mr. Ritzke's windmill in 
azimuth 249O 00'. 

Russell (Laranlie County, Wyo.; C. V. H . ,  1812).-"ear the eastern edge of 
Fort D. A .  Russell target arid maneuver reserve OI$ top of a bare rocky peak 

Azimuth observations were made a t  this station. 

For notes in rerrartl to marking of stations, sw p. 40, 
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about 3% miles east of Pole Mountain. The peak is the highest in tha t  imme- 

'diate vicinity and has a rocky, partially wooded ridge making off from i t  toward 
the west. The station is on the south side of the peak slightly below a high 
bowlder t o  the north, with Greentop Mountain showing through a small notch 
in  the summit. A reference mark, described 
in note 12 ( b ) ,  is 1.03 meters above the station and 10.27 meters (33.7 feet) 

U. S. COAST AND GEODETIC SURVEY 

It is marked according t o  note 3. 

distant in azimuth 168' 41'. 
Greentop (Albany County, Wyo.; C. V. H., 1912).-On the  tinibered, rocky 

summit of GreentoD Mountain. 8 miles west and 4 miles south of station Home 
Creek on tlie Coldrado & Southern Railway, and about % mile south of the 
south fork of Horse Creek. A 
reference mark, described in note 12 ( b ) ,  is 0.5 meter above the  station and 3.13 
metcrs (10.3 feet) distant in azimuth 59" 03'. A cairn is 6.0 meters (20 feet) 
from the station in azimuth 90". 

Whitaker (Laraniie County, Wyo.; C. V. H., 1912).-About 18 miles north 
and 8% miles west of Cheyenne and 3 miles south and 76 mile east of the  D. R. 
Whitaker ranch buildings on Horse Creek. The station is on rolling prairie land 
at the highest point of the  divide between Pole Creek and Horse Creek, about 
% mile northeast of the  Cheyenne-Whitaker ranch road at the point where the  road 
passes the quarter section corner and bench mark referred t o  below. The station 
is marked according to notes 1 (b) and 7 ( h ) .  A reference mark, described in 
note 11 ( b ) ,  is 1.17 meters below the station and 91.038 meters (298.68 feet) 
distant in azimuth 270" 57'. The southwest corner post of see. 33, T. 17 N., 
R. 68 W., is 800.12 meters (2,625.1 feet) distant in a:,imuth 45" 37'. The United 
States Geological Survey iron-pipe bench mark 6702 Denver" is 1,110.82 
meters (3,644.4 feet) distant in azimuth 59' 55' 30". A cairn is 8 meters from 
the  station on the  line toward Ragged Top Mountain. Latitude observations 
were made at this station in 1913. 

Ragged (Albany County, Wyo: C. V. II., !912).-About 10 miles west of 
Horse Creek, a post office on the  dolorado & Southern Railway 8 miles west of 
McLaughlin's ranch, and % mile south of the  North Fork of horse  Creek, on 
t h e  highest rock of a group of pinnacles known as Ragged Top Mountain. The 
rock referred to is the  middle one of three prominent peaks on the most western 
ridge and is about 300 meters west of a n  old wood road in a canyon opening to 
the  south. The  station is marked by a United States Geological Survey bench 
mark tablet set in solid rock. The tablet has :, triangle cut  in the top and is 
stamped "Elevation above sea level, 8,230 feet. A reference mark, described 
in note 12 ( b ) ,  is 0.20 meter below the  station and 3.12 meters (10.2 feet) distant 
in azimuth 185" 04'. 

Cheyenne west base (Laramie County, Wyo.; C. V. H., 1913).-Ahout 17 
miles by road northwest of Cheyenne and 8 mile south of the house of William 
Pellis, on the highest par t  of a n  east and west ridge and about 15 meters south of 
the  quarter section corner on the line between secs. 5 and 6,  T. 15 N., R. 68 W. 
The station is marked by a standard disk station mark, described on page 39, 
set in a cylinder of concrete 16 inches in diameter and 24 inches long, the top of 
which is flush with the  surface of the ground. The underground mark is similar 
to the  surface mark except tha t  the cylinder of concrete is oiily 10 inches in 
diameter and 10 inches long. I t  is 30 inches below the ground and 6 inches 
below the bottom of the surface mark. A standard disk reference mark, described 
on page 39, set in a cylinder of concrete 12 inches in diameter and 24 inches long, 
is on tlie section line 18.80 meters (61.7 feet) from the station in azimuth 7" 28'. 

Cheyenne east base (Laramie County, Wyo.; C. V. I I . ,  19l3).--About 14 
miles by road northwest of Cheyenne, on the highest point of a ridge extending 
east and west, and about 25 meters muth  of the quarter section corner on the 
line between secs. 1 1  and 12, T. 15 N.,  R. 68 W. Section 1 1  is owned by Clarence 
Sorenson, who lives % mile north of the station. The station is marked by a 
standard disk station mark, described on page 39, set in a cylinder of concrete 
16 inches in diametcr arid 24 inches long, the top of which is flush with the surface 
of the ground. The underground mark is a twenty-penny nail set in a cylinder 
of concrete 10 inches in diameter and 10 inches long, ubout 30 inches below the  
surface of the ground. A standard disk reference mark, dcwribed on page 39, 
set in a cylinder of concrete 12 inches in ditLn1ete.r ~ n d  24 inches long, is 16.47 
meters (54.04 feet) from the dat ion i n  uxiriiuth 180" 61'. 

The station is marked according t o  note 3. 

Azimuth observations were made at this station. 

For notes in regard to r n ~ r l r i ~ g  of slatlonu, see p. 40. 
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8icppkmc?tLary points 

Brighton bench mark R 2 (Adanis County; C. V. T I . ,  1912).-This station is 
identical wit11 thr IJriited States Geological Survey twnrh mark “ R  2.” It is 
about 1 mile north of Brigliton, near the north county line, on the south side of 
the base line road 1 nieter north of the fence line and 7.25 meters (23.8 feet) 
wed, of the west rail of the IJnion Parific Railroad. The station is marked by 
a n  iron pipe anti a r a p  on which are the figures 4066. Brighton bench mark 
eccentric, the  point occupied, is 39.832 meters (130.68 feet) distant in azimuth 
89’ 22’. A reference mark, described in note 11 (b ) ,  with the arrow pointing 
toward the  eccentric point, is in the fence line on the north side of the base line 
road and 1 meter west of t h e  west fence line of the  county road and is 54.30 
meters (178.1 feet) from the bench mark in azimuth 110’ 00’. Latitude obser- 
vations were made in 1913 at a point, not marked, 14.256 meters (46.77 feet) 
south and 0.285 meter (0.94 foot) west of the  eccentric station. 

Loveland tall white chimney (Larimrr County. C. V. H., 1912).--The rrntcr 
of a tall white chimney in the town of Loveland. Latitude observations were 
made in 1913 at a point, not marked, 196.20 meters (643.7 feet) from the station 
in azimuth 193’ 55’. 

Dover bench mark E 3 (Weld County; C .  V. H., 1912).-This station is 
identical with first-order leveling hcncli mark E 3 established by this survey. It 
is in the southeast rorner of the Union Pacific ltailroad sertion-house yard, 17 
meters from the  southeast corner of the section house and 25 meters west of the 
renter of the track. It is marked by a granite post 6 inches square on top and 
4>4 feet long, projecting 6 inches above the  ground, and inscribed on the top 
with a a q u a r e  and the letters “U.  S. I3. M.” The station was occupied erren- 
trirally. Dover bench mark eccentric, whirh is not marked, is 10.44 meters (34.25 
feet) from the station in azimuth 240’ 38‘. Dover bench mark reference mark, 
described in note 11 ( b ) ,  with the arrow pointing toward the eccentric point, is 
on  the  railroad right of way 16 meters west of tlie center of the track, 36 meters 
north of the cast gable of the section house, anti 53.23 mcters (174.64 feet) from 
t h e  station in azimuth 1B2’ 00’. The reference mark is on the east side of the 
Denver-Chejeniie Nagon road and is south of the  wagon road which crosses the 
track at this point. 

Terry (Laramie County, Wyo.; C. V. €I., 1912).-This station is identical 
with t h e  IJnitcd States Geological 8irrvey station of the same name. It is 
about 10 miles south 17’ west from Cheyenne and about 2 miles northeast of 
the house 011 the  old Terry ranch, now the headquarters of the Warren Live 
Stock Co. The station is on a barc conical hill and is marked by a United 
States Geological Survey iron bench-mark post set .3  feet in the ground. A 
reference mark, described in note 11 ( b ) ,  is 0.94 meter below the station and 
10.87 meters (35.66 feet) distant in azimuth 205” 55’. 

Colorado-Wyoming boundary monument, milepost 44 (Weld County, Colo., 
and Laramie County, Wyo.; C. V. €I., 1912).-About 11 miles west of south of 
Cheyenne, on the  ranch of the Warren Live Stock Co., about f / z  mile southeast 
of their rarirh house. The monument is a dressed red saiidstone post standing 
about 4 feet atiove the surface of the $round and is surrounded by a mound of 
loose rock. 44M” on the east side, “Colorado” on 
the south, “41 N. L. 1873” on the west, and “Wyoniing” on the north side. 
It is the only permaiient boundary monument for several miles in either direction. 
The station is marked by a standard disk station mark, described on page 39, 
s e t  in the top of the  nioiiumcnt. A reference mark, described in note 11 ( h ) ,  
is in  a fence line near a n  angle in the fence, 3.92 meters below the station and 
110.184 meters (361.50 feet) distant in aeimutli 7.5’ 18‘. Latitude Observations 
were made ill 1913 at a point, not marked, 14.838 nieters (48.68 feet) directly 
north of the  monumerit. 

It is marked as follows: 

ONE HUNDRED AND FOURTH MERIDIAN SOUTH 

Principal points 

Haswell (Lincoln County; C. M. D., 1922).-About 8 iniles northwest of 
Haswell, 3 miles west southwest of Webster’s plare, f /4  mile south of a section 
line road, on land owned by a resident of Kansas, the highest land in the vicinity. 
W. F.. Overturf, of Haswell, knows the exart location of the station. Surface 
mark 1s disk set a8 described in note 1 ( a ) ,  with underground mark a disk set 
accordilig t o  note 7 (0). Reference marks are disks, set according to note 11 (a), 

For notes in regard to marking of stations, see p. 40. 
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at the following distances and azimuths from the station: No. 1, 30.97 meters 
(101.6 feet), 259' 48'; No. 2, 29.01 meters 195.2 feet), 347' 18'. 

Metz (Lincoln County; C. M .  I)., 1922).--On Wild Horse Point, 2% miles 
west of Green Knoll, 6 miles south of Herpsbergrr's horse ranch, 3 miles south- 
east of Wilson's homestead and Metz Springs, 400 meters west of the bluff, and 
30 meters northeast of the wagon road. Surface mark is disk set as described 
in note 1 ( a ) ,  with underground mark a disk set according to note 7 (a). A 
reference mark, a disk set as described in note 11 ( a ) ,  is 9.95 meters (32.6 feet) 
from the station in azimuth 87" 34'. A tract corner in T. 17 S., R. 55 W., 
Metes and Bounds Survey of 1919, being an angle point 6 of tract 39 and 3 of 
tract 41 on boundary tract 65, is under the cattle guard in the fence line which 
runs 10 meters west of the station. This tract corner is 20.02 meters (65.7 feet) 
from the station in azimuth 30" 29'. 

Todd (Bent County; C. M. D., 1922).-Near the west end of the mesa, near 
$he southern end of Todd Point, a prominent ioint 10 miles east of Sugar City. 
rhe  station is about 2 miles northnest of Ifenth signboard on the Missouri 
Pacific Railroad, about 300 meters soiith of a homestead, and 5 metcrs west of 
a plowed field. The station was estal~lishcd by the United States Geological 
Survey. 

Clark (Bent County; C .  M. D., 1922).-About 4 miles east and 10 miles 
north of Las Animas, 15 miles south of Haswell, 3 mileu cast of Blue Lake Reser- 
voir, f / z  mile south of the Kiowa-Bent county line, 8 / / 4  mile east of the Clark home- 
stead, 300 meters south of an old mud lakc, and 150 meters west of the Las 
Animas-Haswell road, on the highest point of a grassy knoll. Surface mark is 
disk Bet as described in note 1 ( a ) ;  underground mark is disk set according to  
note 7 (a) .  Reference marks are disks, set as described in note 11 (a) ,  'at the 
following distances and azimuths from the station: No. 1, 11.095 meters (36.40 
feet), 204' 44'; No. 2, 13.330 meters (43.73 fcct), 293" 32'. 

Mopa (Kiowa County; C. M. D., 1922).--About 3>/4 miles west and 1 mile 
north of Haswell, on land owned hy Mrs. Carman. Surface mark is disk set 
a8 described in note 1 ( a ) ;  underground mark is disk set according to note 11 (a) .  
The reference mark, an iron rod 12 inches long set in concrete, is in the fence 
line west of the station. From the station the following distances and magnetic 
bearings are given: Windmill, 500 feet, N. 63" 00' E.; Mrs. Carman's house, 
525 feet, N. 72' 15' E.; Haswell church spire, 336 miles east; windmill y4 mile, 
S. 74" 45' E.; reforencc mark 18.415 meters (60.42 feet) S. 73" 55' W. 

Hadley (Bent County; C. M. D., 1922).-About 12 miles southwest of Las 
Animas, 8 miles southeast of La Ji i i i ta ,  4 miles south of Hadley, 3 miles east of 
J. J. Dwyer's place, and J/ ,  mile south of a lone hill standing in vallcy just north 
of the mesa. The station is 60 metcrs east of the head of a gully with a fence 
on its western side and is on the highest part of a gravel knob. Surface mark is 
disk set as described in note 1 ( a ) ;  underground mark is disk set according to 
note 7 (a). Rcference mark, a disk set as described in note 11 ( a ) ,  is 16.96 
meters (55.6 feet) from the station in aximuth 296' 56'. 

Animas (Bent County; C. M. D., 1922).-About 10 miles south and )4 mile 
east of Las Animas, on the highest point of a grassy hill 250 meters east of the 
road leading south from Las Animas to  Rule post offce, Kim, Ninaview, etc. 
Station mark is disk set as described in note 1 ( a ) ;  underground mark is disk set 
according to note 7 ( a ) .  Reference marks are disks, set au described in note 11 ( a ) ,  
at the following distances arid azimuths from the station: No. 1, 14.50 meters 
(47.6 feet), 178' 47'; No. 2, 15.12 meters (49.6 feet), 258' 58'. 

Huey (Bent County; C. M. D., 1922).--About 2 miles south and 2 miles 
west of Las Animas on land owned by Huey Brothers, on the highest point 
in the vicinity. Under- 
ground mark is a standard reference disk set stem up in a block of concrete 3 feet 
below surface of ground. Reference marks are disks, set as described in note 
11 (a), at the following distances and azimuths from the station: No. 1, 15.595 
meters (51.16 feet), 176' 46'; No. 2, 18.810 meters (61.71 feet), 266' 57'. 

England (Bent County; C. M. D., 1922).-About 25 miles southeast of 
La Junta, 4 miles northwest of Opal 7 miles southeast of the J. J. ranch, 75 
meters west of the old homestead of h. H. England, and 400 meters southeast 
of Mr. England's new house. Surface mark is disk Ret as described in note 1 ( a ) ;  
underground mark is disk set according to note 7 ( a ) .  Reference marks are 
disks, set as described in note 11 ( a ) ,  a t  the following distances and azimuths 
from the station: No. 1, 16.175 meters (53.07 feet), 68' 11'; NO. 2, 18.920 
meters (62.07 feet), 161' 29'. 

No details of the marking of the station are given. 

Surface mark is disk set as described in note 1 (a). 

For notes in regard to marking of stations, see, p. 40. 
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Cameron (Bent County; C. M. D., 1922).-About 25 miles southeast of 

Las Animas, 8 miles north of Rule post office, 19'4 miles east of the Cameron 
windmill, on the highest point of the round knoll on the divide between Caddo 
Creek and Primrose Creek. Station mark is disk set as described in note 1 ( a ) ;  
underground mark is disk set according to note 7 ( a ) .  Reference marks are 
disks, set according to note 11 ( a ) ,  a t  the following distances and azimuths from 
the station: No. 1, 14.31 meters (46.9 feet), 91" 37'; No. 2, 13.33 meters (43.7 
feet), 174" 06.' 

Alexander (Las Animas County; C. M. D., 1922).-About 40 miles southeast 
of Las Animas, 15 miles west of SOUth of Rule post office, 4 miles northeast of 
James Murray's sheep ranch, 3 miles soutlieast of Flues post office, and 30 meters 
south of the intersection of the road leading south from Alexander Hill and the 
mesa road leading east and west along the ridge. Station mark is disk set as 
described in note 1 ( a ) ;  underground mark is disk set according to note 7 (a). 
Reference marks are disks, set as described in note 11 ( a ) ,  at the following 
distances and azimuths from the station: No. 1, 19.78 mcters (64.9 feet), 172' 
08'; No. 2, 26.86 meters (88.1 feet), 276' 19'. 

Long (Las Animas County; C. M. D., 1922).-About 20 miles north of Kim, 
8 miles south of Opal post ofice, 5 miles south of J. T. Lindsay's place, and 1% 
miles south of the top of the point where tlie La Junta-Kim road comes out of 
Long Canyon. The station is a t  the highest point of the mesa, 3 meters west of 
where the La Junta-Kim road passes over the top of the hill. Surface inark 
is disk set as described in note 1 ( a ) ;  underground mark is disk set according to 
note 7 (a) .  Reference marks are disks, set as described in note 11 ( a ) ,  at the 
following distances and azimuths from the station: No. 1, 17.97 meters (59.0 
feet), 22' 25'; No. 2, 14.20 meters (40.6 feet), 110' 20'. 

Martin (Las Animas County; C. M. D., 1922).-On the highest point of a 
grassy knoll near the head of Freezeout Canyon, 10 miles northeast of Kim, and 
1 mile southwcst of the homestead of F. A. Martin. The tip of Potato Butte, 11 
miles south, is just visible late in the :Iftermon through a saddle. A mail route 
passes about 1 mile east of the station. Surface mark is disk set as described in 
note 1 ( a ) ;  underground mark is disk set aceording to note 7 ( a ) .  Reference marks 
are disks, set according to note 11 ( a ) ,  at the following distanccs and azimuths 
from the station: No. 1, 54.08 meters (177.4 feet), 150' 16'; No. 2, 64.43 meters 
(211.4 feet), 222' 01'. 

Reville (La8 Anima8 County; C. M. D., 1922).-Al)out 6 milos northwest of 
Willow Springs, 10 niiles north and 1% milw wcst of Kim, 1 mile east of Smith 
Canyon, and 3'4 mile west of hv i l le ' s  (Mexican) house, on the hi hest ground in 
the vicinity. Surface mark is disk set as described in note 1 (a?; underground 
mark is disk set according to  note 7 ( a ) .  Refcwnce marks, disks set as described 
in note 11 ( a ) ,  are a t  the following distances and azimuths from the station: 
No. 1 20.05 meter! (05.8 feet), 304' 44'; No. 2, 71.30 meters (233.9 feet), 25" 59'. 

Wdlow (Las Animas County; C. M. D., 1922).-About 7 iriiles northeast of 
Kim, l j (  miles south of Willow Springs, and one-half mile east of a clump of 
cottonwood trees. Surface mark is disk set as described in note 1 ( a ) ;  under- 
ground mark is disk set according to  note 7 (a). Reference niark is disk set ac- 
cording to note 11 (a), 30.76 meters (100.9 feet) from thc station in azimuth 
191" 09'. A section corner is distant 68.9 meters (226 feet) in aziniutli 284' 54'. 

Seven L (Las Animas County; C. M. D., 1922).-0n Mesa de Maya, about ti 
miles north of the State line, 7 miles southwest of the old Seven L ranch, 2 miles 
south of the Montoya place, on the higher of the two rocky hills known as Seven L 
or Black Buttes, midway between two piles of rocks. The station mark is dbk  
Ret as described in note 2. Reference marks are disks, set according to note 12, 
at the followin distanccs and aziniutlis from the station: No. 1, 6.62 meters 

Potato (Las Aninias County; C. M. D., 1922).-About 15 miles southeast of 
Kim, Colo., 25 milcs northwest of Kmton, Okla., on tlie highest yoint of Potato 
Butte, a lone knob on the top of a lone mesa, Mesa Bagnite. btation is about 
1% miles southeast of McArthiir's sheep ranch. Station mark is disk set as 
described in note 2. Reference marks are disks. set accordinu to note 12. at the 

(21.7 feet), 177 f 10'; No. 2, 7.66 meters (25.1 feet), 284' 36'. 

following distances and azininths from the sthion: No. 1, '10.20 meters (33.5 
feet), 198" 38'; No. 2, 2.88 meters (9.4 feet), 275' 39'. 

Clayton east base (Union County, N. Mex.; C. M. D., 1922).-About 20 
miles north of Clayton, 6 miles east and 2 milcs north of Cuates poht office, near 
the western end of the level-topped I,noll a t  the wentt.rn side of wctiun 27, T. 30 
N., R. 35 E., on liinti owiicd by Orvillr Moulder, ), mile Iiurlh-iiort~rc.ua1 froin 8 

For notov in  regard tu marking of \tatluu\, 5tw 1) 40. 



54 U. 5. COAST AND GEODETIC SURVEY 

stone house, 50 meters back from the brow of the hill, on line with Mount Dora 
and the stone house. Surface mark is a disk 5 inches above the surface set as 
described in note 1 (a ) .  The underground niark is a disk 26 inches below the 
surface set as described in note 8 ( a ) .  The reference mark, a disk 3 inches ahove 
the surface, set as described in note 11 ( a ) ,  is on the north and south fence line, 
on the west line of the section, directly on line with Clayton west base, and is-dis- 
tant 150.425 meters (493.52 feet) from the station. 

New Mexico-Colorado boundary, milepost No. 328, eccentric (Union County, 
N. Mex.; C. M. D., 1922).-0n Mesa de Maya, about 3 miles east of Sheep Pen 
Canyon, 1 mile north of Ciinarron Valley, and 3 miles east of the Steele ranch 
and the stone schoolliouse in Cimarron Valley. The station is on the grassy 
prairie, >; mile southeast from a small lake, and is on the hi Idand south of milepost 
328. Surface mark ie disk set as described in note 1 $a); underground mark 
is disk set according to note 7 (a). Referencc mark is disk, set acoording to 
note 11 ( a ) ,  16.20 meters (53.1 feet) from the station in azimuth 287' 20'; mile- 
post 328 is distant 101.53 meters (333.1 fect) in azimuth 180" 03'. 

Grande (Union County, N. Mex.; C. M. D., 1922).-On the highest point of 
Sierra Grande, a prominent grassy and rock covered mountain 5 miles southwest 
of Des Moines. The station is 3 meters south of two piles of stones on the western 
peak and is marked by disk set as described in note 2.  Reference marks, disks 
set according to note 12, are at the following distances and aziniuths from the 
station: No. 1, 33.48 meters (109.8 feet), 84" 41'; No. 2, 14.64 meters (48.0 feet), 
324' 12'. 

Dora (Union County, N. blex.; C. M. D., 1922).-About 3 miles northeast of 
the town of Mount Dora, near the western end of the rocky ridge, on the highest 
point of Mount Dora, a grassy hill covered with lava rock. Station mark is 
disk set as described in note 2.  Reference marks, disks set according to  note 
12, are at the following distances and azimutlis from the station: No. 1, 14.83 
meters (48.7 feet) G3" 47'; No. 2, 8.645 meters (28.4 feet), 274' 20'. 

Des Moines (dnion County, N. Mex.; C. M. D., 1922).-0n high ground, 
about 300 meters south of the Colorado & Southern Depot at Des Xloines, 200 
meters west of the track, and about 300 meters southeast of the brick high school. 
Station mark is disk set as described in note 2.  lteference marks, dkks set 
according to note 12, are a t  the following dibtances and axiinuths from the station: 
No. 1, 41.29 meters (135.5 feet), 249' 16'; No. 2, 7.80 meters (25.9 fec:t), 345' 
24'. The SE. corner of section 10, T. 29 N., R. 29 E., is 139.21 meters (456.72 
feet) from the station in azimuth 254" 43'. 

Clayton west base (Union County, N. Mex.; C. M. D., 1922).--About 23 
miles northwest of Clayton, % mile south of Cuates post office, on the highest 
point and western end of a ridge at tlie western half of 8ection 9, T. 29 N., R. 34 E., 
on land belonging to the First National Bank of Clayton. Surface mark is a 
disk, level with surface, set as described in note 1 (a ) .  The underground mark is 
a disk set as described in note 7 ( a ) ;  i t  is 36 inches below the surface. The refer- 
ence mark, a disk set according to  note 11  ( a ) ,  is in the east-and-west fence line, 
on south side of roadway along tlie section liiie north of tlie station, 396.92 meters 
(1,308.8 feet) from the station in azimuth 181" 48' 30". From station to west 
eection line is 357.8 meters (1,174 feet); to north sectioii line, 406.3 metem 
(1,333 feet). 

Seneca (Union County, N. Mex.; C. M. D., 1922).-Abant 18 miles north of 
Clayton, 254 miles north of Seneca post office, on the highest point of the ridge 
and about 900 meters west of the road. Station it: about 700 meters northeast 
of the SE. corner of section 23, T. 28 N., R. 53 E. The station inark is a disk 
set a8 described in note 1 (a), arid the underground mark is a disk set according 
to note 7 ( a ) .  No. 1 
is distant 8.21 meters (26.9 feet), 8. 67O 00' E. (magnetic); No. 2 is distant 11.82 
meters (38.78 feet), 8. 53' 30' W. (magnetic). 

Rabbit (Union County, N. Mtix.; C. M. D., 1922).-About 6 miles northwest 
from Clayton, on the highest point of Rubbit Ear Butte, in a rocky outcrop, 12 
meters northwest from the soutlieast edge of the top. Station mark is disk set 
as described in note 2.  Two reference marks, disks set according to note 12, are 
at the following distance8 arid aziniutlis from tlie station: No. 1, 11.30 meters 
(37.1 feet), 214 57'; No. 2, 8.42 metert, (27.6 feet), 76" 42' 

Reference marks are disks set as described in note 11 (a) .  

For notes in regard to markhg ut stations, see p. 40. 
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Supplementary points 

Hoover (Union County, N. Mex.; C. M. D., 1922).-About 16 miles northeast 
from Clayton, 33’2 miles east and 2 miles south from Seneca post office, on the 
highest point of the hill in the western half of section 11, T. 27 N., R. 36 E., on 
land belonging to W. F. Hoover, and 1.20 meters west of tlie fence. Surface 
mark is a disk set as described in note 1 ( a ) ,  and underground mark i s  disk set 
according to note 7 ( a ) .  Reference marks, disks set as described in note 11 (a), 
are at the following distances and azimuths from the station: No. 1, 10.99 meters 
(36.1 feet), 159’ 11’; No. 2, 9.38 meters (30.8 feet), 256’ 44’. 

Clay (Union County, N. Mex.; C. M. D., 1922).-On high land about 34 mile 
east of Clayton, 0.2 mile south of Stimson‘s dairy, and 0.3 mile north of Clayton- 
Texline highway. Reference 
marks, disks set according to note 12, are a t  the following distances and azimuths 
from the station: No. 1, 22.94 meters (75.3 feet), 238’ 29’; No. 2, 27.65 meters 
(90.7 feet), 356’ 16’. 

Eccentric No. 4 (Union County, N. Mex., and Dallam County, Tex.; C. M. D., 
1922).-Four miles south of the northwest corner of Texas, on the east side of 
the section line road, a t  the summit of the first rise south of the corner of Texas, 
and on the boundary between Texas and New Mexico. Surface mark is disk 
set as described in note 1 (a). Underground mark is disk set according to note 
7 (a). The reference mark, a disk set according to  note 11 ( a ) ,  is distant 21.46 
meters (70.4 feet) from station in azimuth 96’ 12’. Stone monument (boundary 
milepost No. 4)  is distant 178.44 meters (585.4 feet) in aziniuth 0’ 05’ and bo~?ulary 
mile m n e r  No.  ,906 is distant 523.20 meters (1,716.5 feet) in azimiitli 0’ 07’ 43”. 

Northwest corner of Texas, Clark’s monument (Union Couiity, N. Mex., and 
Dallam County, Tex.; C. M. D., 1922).-About 8 niiles north of Texline, and 
about 6 miles east and 6 miles north of Clayton. The station is the concrete 
monument (Clark’s monument) at the northwest corner of Texas. 

Milepost No. 1, New Mexico-Texas boundary (Union County, N. Mex., and 
Dallam County, Tex.; C. M. D., 3922).-About 7 miles east and 0 miles north 
of Clayton. Station is the stone monument on the New Mexico-Texas boundary, 
1 mile east of the northwest corner of Texas. 

Milepost No. 313, Colorado-New Mexico boundary (Union County, N. Mex., 
and Las Animas Count Colo.; C. M. D., 1922).-On the top of Mesa de Maya, 
yi mile west of the old killiarn McCash place in Ciinarron Valley, 2 miles north- 
east of A. J. Jones’s ranch, 1 mile east of Saker’s lower ranch, 125 nieters west of 
a pile of white stones on the State line, and 48 meters east of the bluff. Station 
is a t  the southeast edge of a clump of bushes and is marked by a pipe, 3 feet 
high, surrounded by a pile of stones. 

De Maya (Union County, N. Mex.; C. M. D., 1922).-About 15 miles north- 
west of Kenton, Okla., on a prominent point of hlesa de Maya, opposite a cone- 
shaped butte 2~ miles west of Jack Gillworth’s house. Station mark is disk set 
as described in note 2. Reference marks are disks, set according to note 12, 
at the following distances arid azimuths from the station: No. 1, 29.80 meters 
(97.8 feet), 264O 43’; No. 2, 65.30 meters (214.2 feet), 316’ 48’. 

Collins (Baca County; C. M. D., 1922).-About 16 niiles norlhwest of Kenton, 
Okla., on the highest point of a oint of Mesa de Maya, which extends eastward, 
about 6 miles west by north of 8ard Collins’s house and 3 miles west by north of 
tlie northeast corner of New Mexico. Statim mark is disk set as described in 
note 2. Reference marks are disks, set according to note 12, a t  the following 
distances and azimuths from the station: No. 1, 33.34 meters (109.4 feet), 
187O 01’. No. 2, 29.37 meters (96.4 feet) 283O 39’. 

Boundary monument 1900, Colorado-kew Mexico-Oklahoma (Union County, 
N. Mex., Cimarron County, Okla., and Baca County, Colo.; C. M. D., 19!!2).- 
About 13 miles northwest of Kenton, Okla., 3 niiles west by north of Pard Col- 
lins’s house, and 125 meters north of a wire gate. Station is a large stone monu- 
ment surrounded by a pile of rocks. ?’he old boundary mile corner established 
in 1881 (8% position of statio11 N e w  hfeziro-Colorado buuwh-y [old] M .  C .  1881) 
is28324 meters (929.3 fwt)  from the station i11 azirmth 179’ 56’ OW“‘ 

Station mark is disk set as described in note 2. 

For notm In regard to urarklng of statlous, see y. 40. 



56 

60 
1 
2 
3 
4 

6 
6 
7 
8 
9 

60 
1 
2 
3 
4 

- - 
Feet 

15.24003 100 
15.64483 1 
15.84903 2 
16.15443 3 
16.45923 4 

16.76403 6 
17.06883 6 
17.37363 7 
17.67844 8 
17.88324 9 

18.28804 110 
18.59284 1 
18.89764 2 
1 9 . m  3 
19.50724 4 

0 
1 
2 
3 
4 

6 
6 
7 
8 
9 

10 
1 
2 
3 
4 

6 
6 
7 
8 
9 

a 
1 
2 
3 
4 

6 
6 
7 
8 
9 

30 
1 
2 
3 
4 

6 
6 
7 
8 
9 

40 
1 
2 
3 
4 

6 
6 
7 
8 
0 

30.48006 
30.78486 
31.08966 
31.39446 
31.69926 

32.00406 
32.30888 
32.61367 
32.91847 
33.22321 

33.52807 
33.83287 
34.13767 
34.44247 
34.74727 

U. S. COAST AND GEODETIC SURVEY 

Vi-CONVERSION TABLES 

Lengths-Feet to meters Cfrom 1 to 1,000 units) 

IReduction factor: 1 foot =0.3048008086 meter] 

150 
1 
2 
3 
4 

6 
6 
7 
8 
9 

160 
1 
2 
3 
4 

0.0 
0.30480 
0.8oOo 
0.91440 
1.219u) 

1.52400 
1.82880 
2.13360 
2.43840 
2.74321 

3.04801 
3.35281 
3.65761 
3.80241 
4.26721 

4.57201 
4.87681 
5.18161 
5.48641 
b. 79121 

6. o8001 
6.4M81 
6.70561 
7.01041 
7.31521 

7.62002 
7.92482 
8.22yo2 
8. T3442 
8.83922 

9.14402 
9.44882 
9.75362 
10.05842 
10.36322 

10.66802 
10.97282 
11.27762 
11.58242 
11.88722 

12.19202 
12.48682 
12.80163 
13.10643 
13.41123 

13. 71603 
14.02083 
14.32563 
14.63043 
14.93523 

45.72008 
4fl.ffB89 
16.32909 
46.63449 
40.93929 

47.24409 
47.548W 
47.85370 
48. 158ra 
48.46330 

48.76810 
49.07280 
49.37770 
49.68250 
48.98730 

50.29210 
50.59690 
50.00170 
61. m.50 
51.51130 

61.81010 
52.12090 
52.42670 
52.73051 
r3.03631 

E3.34011 
63.64491 
63.94871 
51. 25451 
54.55!81 

54.88111 
65.l(ill91 
h5.47371 
66.77851 
fA.08331 

66.38811 
M1.611!1 
56.99771 
57. :44)251 
57.00732 

67.91212 
58.21692 
58.62172 

59. 13139 

59.43612 
59.74092 
00.04572 
60.35052 
w.616533 

5n. 82fim 

200 
1 
2 
3 
4 

6 
6 
7 
8 
9 

210 
1 
2 
3 
4 

6 
6 
7 
8 
9 

220 
1 
2 
3 
4 

5 
6 
7 
8 
9 

230 
1 
2 
3 
4 

6 
6 
7 
8 
9 

240 
1 
2 

4 

6 
6 
7 
8 
9 

s 

6 
6 
7 
8 
9 

19.81204 I 6 
20.11W 6 
20.42164 7 
20.72644 8 
21.03124 9 

35.05m/ 
35.35687 
3.5. fX167 
35.9EG47 
36.n127 

6 
6 
7 
8 
9 

70 
1 
2 
3 
4 

;;Zq 17! 2 

37.4m7 3 
37.79628 4 

2 1 . m  120 
2 1 . m  1 
21. 94314 2 
22.25044 3 
22.56625 4 

38.1wo8 
38.40488 
2 8 . 7 m  
39.01448 
39.310! 

6 
6 
7 
8 
9 

6 
6 
7 

46.11048 8 
46.41529 9 

6 
6 
7 
8 
9 

80 
1 
2 
3 
4 

6 
6 
7 
8 
9 

90 
1 
2 
3 
4 

6 
6 
7 
8 
Y 

22.86005 6 
23.16485 G 
23.46%5 7 
23.77445 8 
24.07926 9 

24.38405 130 
24. B((ry15 1 
24.99365 2 
26.29845 3 
25.60325 4 

25.00805 6 
26.21285 6 
26.51765 7 
28.82245 8 
27.12725 9 

27.43205 140 
n . 7 m  1 
28.04166 2 
28.34646 3 
28.68128 4 

28.85600 6 
Zl.2H080 6 
Zl.%56e 7 
Zl.87046 8 
30.175% 9 

Meters 

39.62408 
39.92888 
40.23388 
40.53848 
40.84328 

41.14808 
41.45% 
41.75788 
42.06248 
4 2 . ~ 7 m  

42.67208 
42.97689 
43.28169 
43.68849 
43.89129 

60.88012 
61.20402 
61. 50972 
61.87482 
02. 179d2 

02.48412 
62.78893 
03.011371 
63.39853 
63.70333 

64.00813 
64.31283 
64.61773 
64.92253 
65.22733 

65.53213 
65.83093 
Mi. 14173 
68.44653 
Bll. 75133 

67.03313 
67.36093 
67.66674 
67.97054 
68.27534 

68. BRO14 
68.88494 
69.18974 
09.49464 
69. 79934 

70.10414 
70.408M 
70.71374 

71.32334 

71.62814 
71.93294 
72.23774 
72.51256 
72.84735 

73.15215 
73.45685 
73.76178 
74.064356 
74.37136 

74.67615 
74.98095 
75.28875 
75.58065 
75.89535 

71. O I ~ F A  

180 
1 
2 
3 
4 

6 
6 
7 
8 
9 

190 
1 
2 
3 
4 



= 
Feet 

250 
1 
2 
3 
4 

6 
6 
l 

9 

260 
1 
2 
3 
4 

6 
6 
I 
8 
9 

270 
1 
2 
3 
4 

6 
6 
I 
8 
9 

280 
I 
2 
3 
4 

6 
6 
I 
8 
9 

290 
1 
2 
3 
4 

6 
6 
7 
8 
9 

a 
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Lengths-Feet to meters (from 1 to 1,000 units)-Continued 

57 

76.20015 
76. KU495 

77. 114.55 
77.41935 

77.7241G 
78. 028% 

78. e3856 
78.94336 

79.24816 
79.552RG 
79.96776 
w. 16256 
80.46736 

76. no975 

78.33370 

K?. 11201 7 
84.12497 
84. 42977 
84.73457 
85. my37 

4 
85.34417 
n5. w w  
85.953177 
85. 25857 
88.56337 

86. WW7 
87.17207 
~7.47777 
~ 7 . 7 ~ 2 : ~  
88.08738 

89.39218 
88. 6WHX 
89.00178 
89.3005R 
89. 6 m n  

300 
1 
2 
3 
4 

6 
6 
7 

9 

310 
1 
2 
3 
d 

5 
6 
7 
8 
9 

azo 
I 
2 
3 
4 

6 
6 
7 
8 
9 

330 
I 
2 
3 
4 

5 
6 
7 

9 

340 
1 
2 
3 
4 

5 
6 
7 
8 
9 

n 

a 

91.44018 
91.74408 
92.04978 
92.354,W 
92.65939 

92.80419 
u3.2A890 w. 67378 
VL. 87859 
94.1%.9 

W. 48R19 
N. 79288 
93.00779 
95.40259 
95.70739 

80.01219 
W,. 31690 
W. 62170 
W. 9!&59 
97.23139 

i 100. ~ 4 2 0  

ini. i w m  
100. nnwo 
101.49ww 
101.80340 

102.41300 
102.71781 
103. Onel 
103.32741 

103.53221 
103.93701 
104.24181 
104. Me41 
104. 85141 

105. 1,5621 
106.46101 
ins. 766ni 
106.07UIil 
loti. 37541 

360 
1 
2 
3 
4 

5 
6 
I 
8 
9 

360 
1 
2 
3 
4 

5 
6 
7 
8 
9 

370 
1 
2 
3 
4 

6 
6 
7 
8 
9 

380 
I 
2 
3 
4 

6 
6 
l 

9 

390 
1 
2 
3 
4 

6 
6 
I 
8 
9 

a 

1wI. 68021 
106. 98.501 

107.694G2 
101.89942 

1n8.20422 
108. m 2  
108. 813R2 
100.11ne2 
1W. 42342 

107. mgsi 

loo. 72822 
110.03302 
1 10. 33782 
110.04262 

111.25222 
111.th5702 
111.80182 
112.16662 
112.47142 

112.77623 
113.oX103 
1 1 3 . W  
1 1 3 . 6 W  
113. go643 

iia 94742 

114.30023 
114. "3 
114.90983 
115.21463 
115.61943 

116.82423 
116.12803 
116.43343 

117.04343 

117.31823 
117.85304 
117.95784 

118 56744 

ii6.73ng3 

118. ~ 2 0 4  

118. a7224 
119.17704 
119.48184 
119.78084 
120.09144 

120.30624 
120.70104 
121.00584 
121.3IGiM 
121. U1544 

400 
1 
2 
3 
4 

6 
6 
I 
8 
9 

410 
1 
2 
3 
4 

5 
6 
7 

9 

420 
1 
2 
3 
4 

6 
6 
7 
8 
9 

430 
1 
2 
3 
4 

5 
6 
7 
8 
9 

640 
1 
2 
3 
4 

6 
6 
7 
8 
9 

a 

121.92024 
122.22504 
122.62985 
122.83465 
123.13045 

124. DFR2.5 
125.27305 

125. x8'ui.l 
128.18745 

12,5 577~5 

126.49225 1 
1%. 7970s 

127.406% 
121.71148 

127. i n i a  

129. c%Om 
129.84506 
i 3 n . 1 4 ~  
130.45488 
130. 7594f3 

131.OG426 
131.36W.M 
131.G73MG 
131.97RMl 
132.28346 

132.58827 
132. n9307 
133.197~7 
133.64267 
133.80747 

134.11227 
134.41707 

135.02HR7 
135.33147 

135. &MZ7 
135.94107 
136.24587 
130.55087 
136.85647 

134.721~7 

450 
1 
2 
3 
4 

6 
6 
7 
8 
9 

460 
1 
2 
3 
4 

5 
6 
1 
8 
9 

470 
1 
2 
3 
4 

5 
6 
7 
8 
9 

480 
1 
2 
3 
4 

6 
6 
7 
8 
9 

490 
1 
2 
3 
4 

6 
6 
1 
8 
9 

Meters 

137. ]fa27 
137.46M7 
137.7698X 
138.0746H 
1%. 37948 

138.68425 
138.98WX 
139. W38X 
139,59868 
139.90348 

140. 'Lo82R 
140.51308 
140.81738 
141. 122M 
141.42748 

141. i 3 2 S  
142. &?iM 
142.34188 
142. R46li9 
142.95149 

143.25629 
143.56109 
143. nemn 
144.171M9 
144.47549 

144.7~020 
14.5. Mi6f19 
145.38983 
145.69469 

f 145. W949 

~ 1 4 ~ .  30420 
146. RDHW 
146.01359 
147.21809 
147.52350 

147.8XXl 
148.1X310 

148.74270 
149.04750 

1 4 ~ .  43700 

~ . . . -. . . 
149.9GlW 

15U. 57150 
150. ax70 

150.87030 
151. 181 I O  
151.4SSIW) 
151. 7!WO 
162.00650 
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Lengths-Feet to meters (from I to 1,000 units)-Continued 

Meters 

198.12040 
-- 

Feet 

60( 
1 

.~ 

4 

f 
a 
I s 

K l I  
1 
: 
9 
4 

6 
6 
1 
6 
9 

624 
1 
2 
3 
4 

6 
6 
7 
8 
9 

630 
1 
2 
3 
4 

6 
6 
7 
8 
9 

1140 
1 
2 

4 

6 
6 
I 
8 
9 

1 

a 

Feel 

7M 

Metars Feel li- 
152.10n30 
152.70511 
I , U . r n l  
1.%.31471 
153.61951 

&I 

; 
: 
I 

1 w . w m  
199.339lN 

199.64440 
IW.94920 
200.25400 
200.55880 
m.86360 

201. 16840 
201.47320 
201.77ROO 
202.00280 
202.38780 

202.69241 
ao2.99721 
203.30201 
2 0 3 . m 1  
203.91161 

* 
1 

1 

I 
! 

71( 
1 
: 
3 
4 

I 
6 
7 
e 
9 

! 
# 

IR8.24084 
lP? .  .55474 
168.85954 

169.16434 
lfl9.4RU14 
lfl9.77394 

170. B354 

170.68X34 
170.99314 
171.29794 
171.60274 
171.80754 

172.21234 
172.61715 
172.82195 
173. 1287.5 
173,43155 

173. 73A7R 
174.04115 
174.34595 
174.65075 
174.95555 

17Fh2YB.5 
175.56515 
176.86.88895 
176.17475 
176.47055 

176.78435 
177.08915 
177.39396 
177.69876 
178.00356 

178.30836 
178.61316 
178.917BB 
179.22276 
178.52756 

179.83238 
180.13716 
180.44196 
180.74876 
181.05156 

181.35836 

181.98596 
182.27076 
112 57557 

170.m74 

18i.miie 

ll- 
2 
3 
4 

5 
6 
I 

9 

610 
1 
2 
3 
4 

6 
6 
7 
8 
9 

620 
1 
2 
3 
4 

6 
6 
7 
8 
9 

630 
1 
2 
3 
4 

5 
6 
7 
8 
9 

f40 
1 
2 
3 
4 

5 

7 
8 
9 

a 

6 

184.09957 I( i 
153.92431 
154.22911 
154.53391 
154.83871 
155.14351 

I 

; 
I 
! 

lM.40437 
184.70917 
18.5.01.397 
185.31877 
185.62357 

185.92837 
183.23317 
186.53797 
186.84277 
187.14787 

387.45237 
187. 75718 
18806198 
188.36678 
188.67158 

188.97838 
189.28118 
188.68c188 
189.89078 
lQo.lQs68 

1 W . W  
100.80518 
191.lOgga 
191,41478 
191,71958 

192,02438 
192.32918 

192 93879 
193.24359 

193.64839 
193.85319 
184.15780 
184.46279 
1% 767% 

i 9 2 . w m  

E 
f 
5 
8 
1 

6a 
I 
1 
3 
4 

5 
6 
I 
8 
9 

670 
1 
2 
3 
4 

6 
6 
7 
8 
4 

680 
I 
3 
4 

6 
6 
7 
8 
9 

2 

155.44831 
155.7.5311 
156.0'5791 
156.30271 
158.66751 

156.97231 
167.27711 
157.58192 
LR7.8R872 
158.19152 

158.80112 
159.10592 
159.41072 
159.71552 

IW.oaW2 
160.32512 
160.62992 
160.93472 
161.23952 

161.54432 
161.84912 
162.15392 
16245872 
lF2.76353 

163.08833 
163.37313 
163.67793 
163.98273 
184.28753 

164.69233 
164.89713 
165.20193 
165. WB73 
165.81153 

168.11633 
166.42113 
1Rg.72593 
167.03073 
167.7.53 

158.4ow 

664 
1 
: 
: 
4 

1 
6 
1 
6 
9 

570 
1 
2 
3 
4 

5 
6 
7 
8 
9 

680 
1 
2 
3 
4 

ti 
6 
7 
8 
9 

690 
1 
2 
3 
4 

5 
6 
I 
8 
9 

_ _ _ .  -. - 
Meters 

aW.Zl641 
204.52121 

205.13081 
m43M11 

201.82~01 

213.36613 
21566*5!f3 
213.97003 
214.27483 
214.67963 

214.88443 
215.18923 
215.49403 
216.79883 
216.10363 

216.40843 
216.71323 
217.01803 
217.32283 
217.62784 

217.93244 
218.ma 

218.84694 
219.16164 

219.45644 
219.76124 
220. ax304 
220.37084 
hO.67664 

m. 98044 
221.28524 
221.58004 
221.89484 m. 19964 
222. E5445 
222.80925 
223.11405 
223.41886 
223.72365 

224.02845 
224.33325 
224.63805 m. 94235 
225.24786 

226.55246 
226.8572.5 
228.1620.5 
228.4oA8J 
228.77165 

227.07645 
227. a125 
227. BRWXJ 
227. Bw)rur 
228.28586 

218. mm 

la0 
1 

3 
4 

a 

201.28441 
m.66922 
201.87402 
2J33.17882 
208.48382 

730 
1 
2 
3 
4 

208.78842 
2oB.093'22 
m . 3 m  
200.70282 
210.00762 

210.31242 
210.61722 
210.g2102 
211.22882 
211.53162 

211.83842 
212.14122 
212.44802 
21276083 
213.05563 

8 
6 
7 
8 
9 

740 
1 
2 
3 
4 

s 
6 
I 
8 
9 



- -  
PeQt 

_- 
160 

1 
2 
3 
4 

5 
6 
I 
8 
9 

I60 
1 
2 
3 
4 

5 
6 
I 
8 
9 

170 
1 
2 
3 
4 

5 
6 
I 
8 
9 

180 
1 
2 
3 
4 

5 
6 
I 
8 
9 

I90 
1 
2 
3 
4 

5 
1; 
7 
8 
9 - 

TRIANGULATION IN COLORADO 

Lengths-Feet to meters  (Jrofrn 1 to  1,000 units)--Continucd 

228. (50046 
228.90528 
228.21006 
229.514% 
228. 81886 

230.12446 
230.42926 
230.73406 
231.03886 
231.34366 

231.64846 
231.95326 
232.2@JM 
232.56'287 
232.86767 

233.17247 
233.47727 
233.78207 
234.08R87 
234.39167 

234.69647 
235.00127 
235.3007 
236.61087 
235.91567 

236.22047 
236.52527 
238.83007 
217.13487 
237.43967 

237.74448 

238.35408 
238.65888 
238. m 

2.38. 04928 

240.79248 

241.40208 
241.706Rs 
242.01168 

?42.31MX 
242.02129 
242.92800 
243. 23089 
243.53509 

241.09728 

800 
1 
2 
3 
4 

5 
6 
7 
8 
9 

810 
1 
2 
3 
4 

6 
6 
I 
8 
9 

820 
1 
2 
3 
4 

5 
6 
7 
8 
9 

830 
1 
2 
3 
4 

5 
6 
7 
8 
9 

840 
1 
2 
3 
4 

5 
6 
I 
8 
9 

243.84049 
244.14529 
244.45009 
244.75489 
245.05969 

245.36449 
245.66928 
245.97408 
246.27889 
246. @A369 

246.88848 
247.19329 
247.49809 
247.80290 
248.10770 

248.41250 
248.71730 
249.02210 
249.32680 
249.&3170 

249.93Frn 
250.24130 
250.54810 

251.15570 

251.46050 
251.76,530 
252,07010 
252.37400 
252.67971 

252.98451 
253.8831 
2.53. 59411 
253.80891 
254.20371 

2.50. a m  

254.5OR51 
2fA. 81331 
255.11811 
255.42291 
255.72771 

2.56.03251 
2%. 33731 
256.&1211 
250.94691 
257. 25171 

257.55652 
257. RB132 
2%. 16612 
2%. 47002 
258.77572 

850 
1 
2 
3 
4 

5 
6 
7 
8 
9 

860 
1 
2 
3 
4 

5 
6 
7 
8 
9 

810 
1 
2 
3 
4 

5 
6 
7 
8 
9 

880 
1 
2 
3 
4 

5 
6 
I 
8 
9 

890 
1 
2 
3 
1 

5 
6 
I 
8 
9 

259.Ot3052 
259.38532 
259.68012 
259.89492 
260.29972 

2ra. 60452 
260.00832 
261,21412 
261.51882 
261.82372 

262.12852 
262.43332 
262.73813 
203.04283 
263.34773 

263.65253 

2Fd. 26213 
264.56693 
XA. 87173 

2ra.95733 I 
285.17853 
265.48133 
265.78813 
266.09093 
206.39513 

2m. 700t53 
207. GO533 
267.31013 
267.61494 
267.91974 

268.83414 
269. 13894 
269.44374 

2~9.74~~54 
270.05334 
270.35814 
270.66284 no. 90774 

272.1R69.l 
272.49174 

272.79065 
273.10135 
273.4oFX5 
273.71095 
274.01575 

WH) 
1 
2 
3 
4 

G 
6 
7 
8 
9 

910 
1 
2 
3 
4 

5 
6 
7 
8 
9 

920 
1 
2 
3 
4 

5 
6 
7 
8 
9 

930 
1 
2 
3 
4 

5 
6 
7 
8 
9 

940 
1 
2 
3 
4 

5 
6 
I 
8 
9 

274.32055 
274.62535 
274.93015 
275.23495 
275.53975 

275.84455 
270.14935 
276.45415 
276.75895 
277.06375 

277.3C&% 
277.67336 
277.97816 

278.58776 

278.89250 
279.19736 
279.50216 
z9.80696 
280.11176 

280. 416.56 
280.72136 
231.02816 
291.3.3086 
281. Fa576 

278. mm 

mi. 94050 
82.24536 
82.55017 
282.85497 
283. 16977 

284.07417 
284.37897 
284. m 7 7  

284.9w7 
285.29337 
285. 69817 
285. 00287 
2%. m77 

286.61257 
224.81737 
287.12217 

287.73178 
287.42897 

288.03668 
28x. 34138 
288.04818 
m. 95oQB 
m9.25578 

960 
1 
2 
3 
4 

5 
6 
1 
8 
9 

960 
1 
2 
3 
4 

5 
6 
7 
8 
9 

910 
1 
2 
3 
4 

6 
6 
1 
8 
9 

980 
1 
2 
3 
4 

5 
6 
7 
8 
9 

990 
1 
2 
3 
4 

5 
6 
7 
8 
9 

5 9 

mQ. c50058 
m 9 . 8 ~ ~ ~  
290.17018 
280.47498 
290.77918 

291.08458 
281.38938 
291.69418 
291. WS98 
292.30378 

292.80859 
292 91339 
293.21819 
293.52299 
293.82779 

294.13259 
284.43739 
284.74219 
295.04099 
295.35179 

295.6,5659 
295.86139 
2%. 26619 
286.57089 
290.87579 

297.18059 
287.48539 
297.7lmM 
298.00500 
298.399w) 

298.70460 
289.00940 
299.31420 
299.6leaO m. 92380 

301.75260 
302.05740 
302.36220 
302. iX701 
302.97181 

a&'. 27Ml 



60 

- 
II 

Me- 
ters 
I_ 

0 
1 
2 

4 

6 
6 v 
6 
9 

10 
1 
2 
8 
4 

6 
6 
I 
8 
0 

20 

a 

i 
a 
4 

6 
6 
I 
8 

" 9  

a0 
1 
2 
8 
4 

6 
6 
7 
8 
D 

4fJ 
1 
2 

' 4  

II 
6 
7 

9 

a 

a 

180.44583 
183.72667 
187.00750 
190.28833 
193.66917 

U. S. COAST AND GEODETIC SURVEY 

Lengths-Meters to feet (from 1 to 1,000 units) 
[Reduction factor: 1 meter=-3.2LW33&" feat] 

6 
6 
7 
8 
9 

Feat 1-2 

344.48750 
347.76833 
351.04917 
364.33000 
357.61083 

3.28083 
6.58167 
9. a4250 

13.12333 

16.40417 
19.68500 a. 86583 
28. H6fi7 
XI. 62750 

32.80833 
38.08917 
39.37oM) 
42.66083 
46.93167 

4Q. 212.50 
52.49333 
6.5.77417 
69. W 
62. a3583 

86.01667 
68.89750 
7 2  17833 
75.45917 
78.74Mx) 

82 02083 
86.30167 
88.68250 
91.88333 
95.14417 

gs. 42500 
101.70583 
104. m 7  
106.26750 
111. b1833 

114.82817 
118.11ooo 
121.39083 
124.67167 
18.85250 

131.21333 
1.34. K1417 
137.79wO 
141.07683 
144.35887 

147.63750 
150. 9 l W  
164.19917 
167.4&000 
180.78083 

6 
C 
7 
8 
9 

60 
1 
2 

4 

6 
6 
7 
8 
0 

60 
1 
2 
3 
4 

6 
6 
7 
8 
0 

70 
1 
2 

4 

6 
6 
7 
8 
D 

80 
1 
2 
a 
4 

6 
6 
7 
8 
9 

00 
1 
2 

4 

I 
6 
7 
8 
9 

a 

a 

a 

508.52917 
6 1 1 . 8 1 0  
515.090K7 
618.37167 
521.66250 

524.93333 
628.21417 
631.49600 

538.06687 
634.77683 

6 
6 
7 
8 
9 

210 

1 
a 
4 

360.89167 

367.46333 
370.73417 
374.01600 

304.17250 

311.67917 
314. !XW 
318.24087 
321.52167 
324. m 

160 

2 
3 
4 

1 

ll- 

213.25417 
216.63iQO 
219.81583 
m.ogo67 
228.87750 

m.65833 
232.93917 
B6.22wo 

242.78167 

246.00250 
248.34333 
252.0~417 
2 5 5 . m  
258.18593 

262.46667 
265.74750 
269.02833 

276.5oooO 

278.87W 
282.15167 
284.43260 
288.71333 
291.99417 

296.27500 
2Qa.65503 
301.83687 

~9.60093 

n2.30017 

3011 11750 

I 5 
f 
7 
8 
9 

120 
1 
2 

4 

6 
6 

8 
9 

130 
1 
2 

4 

I 
6 
7 
8 
9 

140 
1 
2 

a 

7 

a 

a 

541.33750 
644.61833 
647.89917 
561.18000 
554.48083 

5 
6 
7 
8 
9 

396.98083 E::: / /  s 
408.5mO 3 
408.82333 4 

377.29533 1 
380.67fA7 
383.85750 
387.13833 
390.41917 

6 
6 
7 
8 
9 

II- 

306:39833 I 4 

557.74167 
581.02250 
w.30333 
581.68417 
570.88500 

220 
1 
2 
8 
4 

410.10417 
413.a8500 
4 1 6 . W  
419.94687 
423.m50 

426'6a33,? 
428.78917 
433.07wo 
436.aLm3 
439.63167 

442.91250 
446.19333 
449.47417 
452.76" 
456.03583 

459.31667 
462.59760 
466.87833 

47244000 
409.16917 

- 
Feet 

6 
6 
7 
8 
9 

180 
1 
2 
3 
4 

I 
0 
7 
8 
Q 

1% 
1 
2 

4 
a 

6.M. IMK17 
M9.42750 
662. i2%% 
606. ooYl7 
R86.29ooo 

672.57083 
676.86167 
679.13250 
fB2.41333 
686.68417 

688. Q7500 
692 25583 
696.63M7 
698.81750 
702.09833 

706.37917 
708.66oM) 
7l1.94Ci&3 
715. '22167 
718.60250 

721.78333 
725.06417 
728.34500 
731. 6%? 
734.90667 

738.1R760 
241.46833 
(44.74917 
748. oaooo 
761,31C@3 

754.69167 
757.872W 
761.16333 

767.71W 

770.99583 
774. nss7 
77'1.56760 
780.- 
%4.11917 

787. w 
790.88083 
798.96107 
797.24250 
800.52333 

84%. 80417 
807.08<500 
810.36583 

816.02750 

704. (a417 

ma. ~ 1 ~ 1 1 7  

674.14.m 
677.42667 
580.707iN 
683.98833 
687.%917 

590.65oOo 
603.83083 
607.11167 

608.67333 

8og.96417 

613.51683 
616.78667 
6Xl.07750 

6B.3.5833 
626.63917 
6 m . m  

636.48167 

8 o o . a m  

eio.235oo 

t 1 3 a . m  

6 
6 
7 
8 
9 

2ao 
1 
2 

4 

6 

7 
8 
9 

p(0 
1 
2 

' 4 

a 

6 

a 



- - 
Me 
ters - 

mo 
1 
2 
3 
4 

6 
6 
7 
8 
B 

1 
2 
3 
4 

6 
6 
7 
8 
B 

210 
1 
2 

4 

5 
6 
7 
8 
B 
m 

1 
2 

4 

5 
6 
7 
8 
B 
a0 

1 
2 
3 
4 

6 
6 
7 

B 

mo 

a 

a 

a 

839.89333 
843.17417 
846.45500 
849.73583 

853.01667 
856.29750 
859.67W3 
882.85917 
880.14000 

889.42083 
872.70167 
876.88250 
899.25333 
882 64417 

TRIANGULATION I N  COLORADO 

Lengths-Meters io feet &om 1 to 1,000 units)-Continued 

I 
1 

__-- I! 
820.20833 
823.48917 

rn82Wo 
889.10683 
892.38887 
895.66750 
898. Ma33 

802.22817 
905.51000 
m. 78083 
912 07167 
915.35260 

981. H1417 
926.19500 
9% 47583 
Pal. 75867 

935.03750 
9%. 31833 
MI. 68817 
B(CsB(100 
w8.18083 

961.44167 
954.72260 
958.00333 
961.28417 
lnn 58500 
907.84683 
971.12887 
974 407m 
PW. 88833 
960. BB917 

Qia m 

aoo 
1 
2 
3 
4 

5 
6 
7 
8 
3 

310 
1 
2 
3 
4 

6 
6 
7 
8 
B 

1 
2 
3 
4 

6 
6 
7 
8 
B 

w 
1 
2 
a 
4 

5 
6 
7 
8 
B 

(Iu, 
1 
2 
3 
4 

6 
6 
7 

reo 

a 
a 

8&4. e m  
987.53083 
990.81167 
994.09250 
997.37333 

1,000.85417 
1,003.P.1600 
1,007.21583 
1,010.49067 
1,013.77760 

1,017.06833 
1,020.33917 
1,023.62000 

1,030.18167 
1,026.90083 

1, OIO. 02417 
l, 043.30500 
1 046. w 
1,049.88867 

1,066.42833 

1,062 BWXM 

1, WJ. 27083 
l, Ml9.55167 
1, M2.83250 
1,076.11333 
1,079.39417 

1,082.67Mx) 
1,086.95Ga3 
1089.23667 
1,082. 61750 
1,08679833 

1,009.07817 
1, 102. 3Aooo 
1, 105. 64083 
LlM. m167 
1,112.20260 

1,118.76417 
1,122 04wo 
1,126 32MU 
1,128. m 7  

1,131.88750 
I, 136 18833 
1,188.44917 
I, 141. 73000 
L, 146,01083 

1,083. 14750 

1,068.70917 

I, 1 1 . ~ ~ ~ 3  

IMO 
1 
2 
3 
1 

6 
6 
7 

9 

1 0  
1 
2 
3 
4 

6 
6 
7 

9 

370 
1 

3 
4 

5 
6 
7 
8 
B 

XI0 
1 
2 
3 
4 

6 
6 
7 
8 
9 

a 

a 

a 

Y 
2 
3 
0 

6 
6 
I 

8 
a 

1,148,20167 
1,151.57250 
1,154.85333 
1,168,13417 
1,161,41bM) 

1,164.69683 
1,167.97667 
1,171.25750 
1, 174.531333 
1,177.81917 

1, 181. loo00 
1,184.38083 
1187.86167 
l, 190.84250 
LlWZZ333 

1,197.50417 
1 , 2 0 0 . 7 m  
1,m.o8583 
1,207,34067 
l, 210.62760 

1,213.90833 
1,217. 18917 
1 22a 47000 
1,223.7.5083 
1,227.03107 

I. 230.31250 
1,233.59333 
1,288,87417 

1, UB. n887 
1, UP. W50 
1, Zm 27833 
1,256 55917 
1,%9.84oM) 

1,283.12083 

1, 269.68280 
I, 271.96333 
1, na 24417 

1, no. 5zm 
I, m 2 . m  

1,289.36750 
1,282 64833 

1,W 40167 

I, 285.92917 

1,302 4 w  
I, 306.77167 
LrnO62bo I 

400 
1 
2 
3 
4 

6 
6 
l 

9 

410 
1 
1 
3 
4 

5 
6 
7 

9 

uo 
1 
2 
3 
4 

8 
6 
7 
8 
9 

4 0  
1 
1 
3 
4 

ti 
6 
7 
8 
9 

440 
1 
2 
3 
4 

S 
6 
7 
8 
e 

a 

a 

1,312 3333.3 
1,315.61417 
1,318.89500 
1,322.17583 
1,3aii. 45867 

1,328.73760 
1,332. 01833 
1,335.29917 
1,338.6Hooo 
1,341. &?a83 

1,345.14167 
1,348.42250 
1,351.70333 
1,354.98417 
1,388.20600 

1,361.54.583 
1, m. 82087 
1,368. 10760 
1,371. 
l, 374.66917 

1,394.35417 
1,397.83500 
1,400.91683 
1,404.18687 
1,407.47750 

1, 410. 75833 
l, 414.03917 
1417 32000 
1: 420: 80083 
1,423.88167 

1,427.16wO 
1,430.44333 
1,433.72417 
1,437. oowo 
1,440.28683 

1,443.68867 
1,448.84750 
1,450. 1m 
1,4,53.40817 
1,4& 68000 

1,469.97083 
1,433.26167 
1,466.533260 
1,469.8133.3 
l, 478.09417 

46c 
1 
1 
3 
4 

6 
6 
1 
8 
9 

46G 
1 
1 
3 
4 

6 

! 
a 
9 

470 
1 

3 
4 

6 
6 
1 
8 
9 

480 
1 
2 
3 
4 

6 
6 
7 
8 
B 

4w 
1 
2 

4 

6 
6 
7 
8 
3 

a 

a 

61 

Feat 

1,476.37wo 
1,479.86683 
1,482 03687 
1,486.21750 
1.489.49833 

1,492.77917 
1,4ga. OBOOO 
1,499.34083 
1,502. 62167 
1,w5.90250 

1,509.18333 

1,515.74wo 
1,519.02583 
1,522.30887 

1,612 48417 

1.5%. 58750 
1,528.88833 
1,532.14917 

I, 638 71083 
1,536 43000 

1, M1.89167 

1,661.83417 

1, 645. ZIm 
1,548,55333 

1. m 11500 

1,658 39583 

1,584,95750 
1, wa 23633 

1,57480000 
1, 69a 08083 

1,664.64260 
1,587.92333 

1,59L 20417 
1,5M.4woo 
1,597.766(33 
1,". Me67 
1,604.3n50 

1,607. m 
1,610.88917 
1,614.17000 
1,617.45083 
1,620.73167 

1, 641.67667 

It 57L 51917 

1,681.36167 

1, 624. 01250 
1, 627. 28333 

1,633.85bOO 
1637.13683 

1,630. b7417 



62 

- - 
Me- 
ters 

wo 
1 
2 
3 
4 

5 
6 
7 
8 
9 

610 
1 
2 
3 
4 

5 
6 
7 
8 
9 

E20 
1 
2 
3 
4 

6 
6 
7 
8 
9 

630 
' 1  

2 
3 
4 

6 
6 
7 
8 
9 

640 
1 
2 
3 
4 

6 
6 
I 
8 
m 

U. S. COAST AND GEODETIC SURVEY 

Lengths-Meters to feet (from 1 to 1,000 units)-Continued 

1,640.41887 

1,646.97w 

1,653.54Mx) 

1.656.82083 

1,003.3x250 
1,660.66333 
1,009.94417 

1, W3.6W760 

1.650.25917 

1. UOO. 10167 

I 
1, am. 22500 
1,676. m w  

1: w: 34833 

1,679.78867 
1683 06750 

1,089.62917 
1,692.9looU 
1,696.1W 
1 6gY 47167 
1: 702: 75250 

1,706. w33 
1,708,31417 
1,712.59500 
1,715.87.583 
1,710.15667 

I, 722 43750 
I ,  725.71833 
1,723.99917 
I, 732. 28oM) 

1,738.84167 
1, 742. 12250 
1,745.m 
I, 748.08417 
L, 751.96500 

L, 755.24583 
1,7m. 5x67 

1,735.66083 

., 761.80750 
L, 765.08833 
!, 788.30917 

,771.06000 
,174.9-3 
,778 21167 
,781.49250 
,784.77333 

1,801.17750 li 9 

1,788.05417 
I, 791. 33HJO 
1,794.61583 
1,797.89667 

SM 
1 : 
1 
4 

6 
6 
7 
e 
9 

560 
1 
2 
3 
4 

6 
6 
7 
8 
9 

670 
1 
2 
3 
4 

6 
G 
7 
8 
Y 

580 
1 
2 
3 
4 

5 
6 
7 
8 
9 

690 
1 
2 
3 
4 

6 
6 
7 
a 

1,804.4m 
1.807.73917 
1,811.02wo 
1,814.30083 
1,817. W167 

1,820.88250 
1,824.14333 
1,827.42417 
1,830.70500 
I, 8 3 3 . 9 m  

1,837. m 7  
1,840.54750 
1843,82833 
1'847.10817 
1: 850.39000 

1,853.67W 
1,W.95167 
1,860. z3m 
1,863.51333 
1,860.79417 

1,870.075iM 

1,879.91750 
1,883,19833 

1,878.35583 
1,870.63~7 

I, 888. 47917 
1,889. 7 0  
1,893: @lo83 

I, 899. (io250 

I, 902.88333 

1,909.445Cdl 

1,896.32167 

1, {m. 16417 
1, 912. 72583 
1,910.00667 

1,919.287,w 
1,922. b6W 

I, 9 2 9 . 1 m  

I, 9%. 691a7 

1,942. 25333 

1,948.815M) 

I, 925.84917 
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FIGWE 3.-Triangulrrtion. thirty-ninth 
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F~GIJBE I.--Triangulation, thirty-ninth parallel west 
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FIOUUE 6.-Triangulation, one hundred and fourth meridlan north 
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FlGUBE B.-Triangulation, one hundred and fourth meridian south 
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