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PRECISE TRIANGULATION IN TEXAS, RI0 GRANDE ARC.

By CLem L. GAnm:iz, Hydrographic ang Geodetic Engineer, U; S. Coast and Geodetic
urvey. .

PART I.
INTRODUOTION.

The triangulation covered by this publication extends along the
north and east side of the Rio Grande from a connection with the
precise triangulation along the ninety-eighth meridian, in the vicinity
of Harlingen, Tex., to a connection wi the Texas-Culifornia arc of
precise. triangulation near Alpine, Tex. The strip of territory cov-
ered by this control lies adjacent to the Rio Grande as far west as
Marathon. Starting with a width of about 5 miles at the eastern
end it,l gradually widens until the width at the western end is about
30 miles. : - :

The field work was done by various chiefs of party as follows: J. S,
Bilby, signalman, did the reconnaissance and signal building on the
eastern end of the arc from Harlingen to Dryden; K. H. Pagenhart,
hydrographic and geodetic engineer, did the reconnaissance west of
Dryden, made the observations at 32 stations west of Del Rio, and
measured the 5 bases along the arc; C. V. Hodgson, hydrographic and
geodetic engineer, made the observations at 19 stations on the eastern
end of the arc; the writer made the observations at 79 stations between
Riogrande and Del Rio.

1 of the office computations, including the least-squares adjust-
ments, were made by members of the division of geodesy. The main
adjustment was made by Charles A. Mourhess and Oscar S. Adams,
mathematicians, and the former had charge of the remainder of
the computations. W, D, Sutcliffe, mathematician, assisted in the
adjustment and computations. Miss Sarah Beall, mathematician,
made the astronomic computations and prepared the text for the
astronomic data.

The tabular arrangement of data in this publication follows the
general plan adopted by the U. 8. Coast and Geodetic Survey some
years ago. -No attempt has been made to secure originality in lan-
guage in the explanation of tho tables. On the contrary, in some

aragraphs the language isidentical with that found in previous pub-
ications of this Bureau, and it was not considered necessary to indicate
such paragraphs as quotations.

OLABSES OF TRIANGIILATION.

Triangulation is divided into different classes according to accuracy.
The terms applicd to these classes have recently been changed by
agreement of representatives of the various Federal map-making

1



2 U. S. COAST AND GEODETIC SURVEY.

bureaus. Four classes of triangulation are now prescribed and
defined—viz, precise, primary, secondary, and tertiary. The first
three of these are, respectively, equal 1n accuracy to the classes
%nmag,. .pecondary, and .tertiary as previously defined by the

.8./Coast and'Geodetic Survey.

The ultimate criterion a plieg 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 precise triangulation such discrepancies must
not exceed one part in 25 000, in fmmary triangulation one part in
10 000, and in secondary triangulation one part in 5000. Before
making the comparison between the computed and measured lengths
the adjustment of the triangulation should be carried to the point
where the side and angle equations have been satisfied. It is also
neécessary to take into consideration the maximum actual error in the
measurement of the base.
1-Tosecure the accuracy indicated above, certain standards are
adopted for the field work, the most important one of which relates
to the closing error of the triangles or the discregancy between the
sum of :the measured angles in a triangle and 180° plus the spherical
excess of the triangle. In precise triangulation the average closing
error of the triangles must not be greatly in excess of 1’/, in primary
not more than 3", and in secondary about 5’’. The shape of the
figures in the triangulation scheme, the frequency of bases, the size
of the instrument, and the number and kind of observations are all
selected with due regard to the accuracy desired. .
- -Under certain conditions the proportionate error in the length of
& line as specified above may be found to be exceeded in any class of
triangulation. Where two points are comparatively 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 computed
length of any line can be estimated by computing the 2R, in accord-
ance with the formula for the strength of figures as given in U. S.
Coast and Geodetic Survey Special Publication No. 26." In any class
of triangulation ‘the subsidiary stations will be located with a less
degree of accuracy than the main scheme stations.

ARRANGEMENT OF SUBJECT MATTER.

. In Part I are given such data for the Rio Grande arc of precise
triangulation as will ordinarily be needed for control I[(wurposes.

The final results of a s}ylrstem of triangulation take the form of
geographic positions, which give the latitude and longitude of each
point of the triangulation, the azimuths of each line, and the loga-
rithm of the length in meters of each line, together with its length in
meters and feet. .

Geographic positions, with descriptions and elevations of the
stations, are arranged in tabulated form in Part I of this publica-
tion. Here the engineer and surveyor will find the data which
will ‘give him control points for his local surveys. Ou page 9
under the heading “ How to find the data desired,” is a description
of ‘the use of the tables. The tabulation of the various kinds of
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data given in Part I is arranged in the following order: (1) The
geographic positions of the triangulation points are found in the
tables on pages 11 to 30. Points of precise accuracy are found in a
separate table from those of lower grades. (2) Following the
geagraphic positions is ‘a table, pages 31 and 32, giving the trigono-
metric elevations of all points, referred to mean sea level. A note
on page 32 indicates the degree of accuracy to be expected in the
three different classes of elevations. Such elevations, intended
primarily to furnish the approximate elevations of the stations in
order that the sea-level lengths of the lines may be computed, may
be used for some topographic purposes but not as elevations from
which to start spirit leveling. ~ (3) The descriptions of all marked
points, with the character of the marks, are %ven on pages 32 to 50.
(4) The lengths of the lines are given in this publication in both
meters and feet, but for the convenience of those who may wish to
convert other quantities from one system to the other, conversion
tables are given on pages 51 to 58. o

Part II of this u%hca.tion is devooted to a brief description of the
methods employed in making the observations and to a discussion
of the errors and methods of adjustment. Tabulations of different
factors in the results are given, as well as the condition equations
used in making the adjustments.

An analysis of the costs of the different operations in both field
and office is given for the information of the public, for whose benefit
the work was done. '

THE NORTH AMERICAN DATUM,

. Concerning the actual use of the table of geographic positions,
it is necessary to explain the “North American datum,” which
serves as the basis for all the geodetic values in this report.

Early in the year 1913 the Superintendent of the U. S. Coast
and Geodetic Survey was notified by the director of the Comisién
Geodésica Mexicana and by the chief astronomer of the Dominion
of Canada Astronomical Observatory that the so-called United
States standard datum had been az)’gted as the datum for the
triangulation of those organizations, They also reported that the
Clarke spheroid of 1866, now used in the United States, would be
used by them.

"Owing to the international character of the datum adopted by
the three countries, the Superintendent of the U. S. Coast and
Geodetic Survey changed its designation from the “United States
standard datum” to the ‘North American datum.”

EXPLANATION OF POSITIONS, LENGTHS, AND AZIMUTHS, AND OF THE
NORTH AMERIOCAN DATUM.

All of the positions and azimuths have been computed u%on the
Clarke spheroid of 1866, as expressed in meters, which has been in
use in the U. S. Coast and Geogetic Survey for many years.

. After a spheroid has been adopted and all the angles and lengths
In a triangulation have been fully fixed, it is still necessary, before
the computation of latitudes, longitudes, and azimuths can be made,
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to adopt a standard latitude and longitude for a specified station
and a standard azimuth of a line from that station. For conven-
ience the adopted standard position (latitude and longitude) of a
%iven station, together with the adopted standard azimuth of . a
ine from that station, is called the geodetic datum. _
.The precise. triangulation in the United States was commenced
at various points and existed at first as & number of detached por-
tions in each of which the geodetic datum was necessarily depené)ent
ohly upon the astronomic stations connected with that particular
portion. As examples of such detached portions of triangulation
there may be mentioned the early triangulation in New England and
along the Atlantic coast, a detached portion of the transcontinental
triangulation centering on St. Louis and another portion of the same
triangulation in the Rocky Mountain region, and three separate por-
tions of triangulation in galifornia., in the latitude of San Francisco,
in .the vicinity of Santa Barbara Channel, and in the vicinity of
San Diego. ith the lapse of time these separate pieces expanded
until they touched. -~ = =

The transcontinental triangulation, the office computation of which
was completed in 1899, joined all of the detached .portions men<
tioned and made them one continuous triangulation. As soon as
this took place the logical necessity existed of discarding the old
geodetic data used in these various pieces and substituting one for
the whole country, or at least for as much of the country as is cov-
ered by continuous triangulation. To do this was a very tedious
piece of work and involved much preliminary study to determine
the best datum-to be adopted. On March 13, 1901, the Superin-
tendent adopted what was known from that time until 1913 as the
United States standard datum, but is now known as the North
American datum, and it was decided to reduce the positions to that
datum as rapidly as possible. The datum adopted was that formerly
in use in New En land, and therefore its adoption did not affect the
ogitions . which Ead been used for geographic purposes in New
‘n%iand,and along the Atlantic coast to North Carolina, nor those
in the States of New York, Pennsylvania, New Jersey, and Delaware.
The adopted datum does not agree, however, with that used in The
Transcontinental Triangulation and in the Lastern Oblique Arc of
the United States, publications which deal primarily with the purcly.
scientific problem of the determination of the figure of the earth
and which were prepared for publication before the adoption of the

new datum. 4
. As. the adoption of such a standard datum was a matter of con-
siderable importance, it is in order here to explain the desirability of
this step more fully.

The main objects to be attained by the geodetic operations of the
U. 8. Coast and Geodetic Survey are, first, the control of the charts
published by the Survey; second, the furnishing of the geographic
positions (latitudes and longitudes), of accurately determined eleva-
tions, and of distances and azimuths, to officers connected with the.
Survey and to other or%unizations;‘ third, the determination of
the figure of the earth. Ifor the first and second objects it is not
necessary that the reference spheroid should be accurately that which
most closely fits the geoid within the arca covered, nor that the



PRECISE TRIANGULATION IN TEXAS, 5

adopted geodetic datum should be absolutely the best that can be
derived g‘om the astronomic observations at hand. It is simply
desirable that the reference spheroid and the.geodetic datum adopted
shall be, if possible, such a close approximation to the truth that
any correction which may hereafter be derived from the observa-
tions which are now, or may become, available shall not greatly
exceed the probable errors of such corrections. It is, however, very
desirable that one spheroid and one geodetic datum i)e_used for the
whole country. In fact, this is absolutely necessary if a geodetic
survey is to perform fully the function of accurately coordinating all
surveys within the area which it covers. This is the most important
function of a geodetic survey. To perform this function, it is also
highly desirable that when a certain spheroid and geodetic datum
have been adopted for a country they be rigidly adhered to, without
change for all time unless shown to be large ﬁr in error.

In striving to attain the third object, the determination of the
figure of the earth, the conditions are decidedly different, This

roblem concerns itself primarily with astronomic observations of
atitude, longitude, and azimuth and with the geodetic positions of
the points at which the astronomic observations were made, but is
not concerned with the geodetic positions of other points fixed b
the triangulations. The geodetic positions (latitudes and longitudes)
of comparatively few points are therefore concerned in this problem.
However, in marked contrast to the statements made in precedin
puragraphs, it is desirable in dealing with this problem that wit.
each new important accession of data, a new spheroid fitting the
geoid with t}ge greatest possible accuracy, and new values of the
geodetic latitudes, longitudes, and azimuths of the highest degree of
accuracy, should be derived.

The North American datum was adopted with reference to posi-
tions furnished for geographic purposes, but has no reference to the
problem of the determination of the figure of the earth. It was
adopted with reference to the engineer’s problem of furnishing stand-
ard positions and does not affect the scientist’s problem of the deter-
mination of the figure of the earth.

The é)rinciples which guided in the selection of the datum to be
adopted were: TFirst, that the adopted datum should not differ widely
from the ideal datum for which the sum of the station errors in
latitude, longitude, and azimuth should each be zero; second, it was
desirable that the adopted datum should produce minimum changes
in the publications of the U. S. Coast and Geodetic Survey, including
its charts; and, third, it was desirable, other things being equal, to
adopt that datum which allowed the maximum number of positions
already in the office files to remain unchanged, and therefore neces-
sitated a minimum amount of new computation. These considera-
tions led to the adoption, as the standard, of that datum which had
been in use for many years in the northeastern group of States and
along the Atlantic coast as far south as North Carolina.

An examination of the station errors of the astronomic stations
8o far reduced, scattered widely over the United States from Maine
to Louisiana and to California, indicated that this datum approaches
closely the ideal for which the algebraic sum of the station errors of
each class would be zero.
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- The North American datum, upon which the positions and azimuths
given in this publication depend, may be defined in terms of the. posi-
tion of the station Meades Ranch as follows:
. : o ’ 17

‘¢=30 13 '26.686
A=08 32 30.606 .
a to Waldo=756 28 14.52 .

Points are then said to be-upon the North- American datum when
they are connected with the station Meades Ranch by & continuous
triangulation, through which the corresponding latitudes, longitudes,
and azimuths have been computed -on the Clarke spheroid of 18686,
a8 expressed in meters, starting from the above data. .

USE OF'HORIZONTAL CONTROL DATA.

. The plan or map for any extensive engineering project, whether or
not map construction is the primary object, should have all of its
parts properly correlated and should be on the same datum as adjacent
surveys. Iederal and State mapping organizations have long been
aware of the necessity for having all surveys based upon a common
datum, but local engineers and surveyors in this country have too
often in the past been content, and in many cases compelled, to use a
local datum for their surveys. The future economic disadvantage of
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 American datum.
_ One other factor must be taken into consideration by the engineer
of to-day. As the States develop industrially they will undoubtedl
follow the lead of one of the Eastern States, Massachusetts, which wit;
splendid foresight has extended its triangulation control over the
entire State for the purpose of defining property boundaries in terms
of latitude and longitude. The advantage of such a system is well
stated in the following extracts from the Report on the Maryland
Opyster 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 fre-
quently arising in connection with boundaries. * #*

“There is only one point on the earth’s surface at the intersection of any one gil:allel
of latitude and any one meridian of longitude, and therefore there can be no dispute
a8 t0 the meaning of such a geographic definition of the location of a point, even though
all the original triangulation station marks used in jts determination, together with
the chart on which its position was originally plotted, have been totall estroyed.

In the case of the destruction of an origina trianguiation station mark, or any other
point defined by a geographic position, a competent geodetic engineer can reestablish
1ts exact location by means of a new system of triangulation connecting with other
distant triangulation marks which have not been destroyed.

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

(1) Extensive mapping.—The topographer needs as initial data
for beginning a topographic survey the distance and direction be-
tween two points and the geographic Eosit,ion of one of them in
latitude and longitude, on the North American datum. His local
triangulation, based on this control, will prevent the accumulation of
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excessive errors as-he carries -on ‘his- mapping: operations. In the
event that the available'precise 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 preciseor & primary trian-
gulation station and connect his base to the station by triangulation,
thus obtaining proper geographic positions for his local surveys.

Instructions for secondary (formerly called tertiary) triangulation,
suitable for the control of local surveys, may be found in U. S. Coast
and Geodetic Survey Special Publication No. 26, which can be had at
& nominal cost from the Superintendent of Documents, Government
Printing Office, Washington, D. G, . = - .

(2) Boundary' lines.—If it is desired to locate or to delimit
accurately and permanently the boundaries of political subdivisions,
such as gtutes, counties, or cities, the methods indicated in the
preceding paragraph may be followed. Whenever possible, a line
of the a,djusteag triangulation 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,: Bt

(3) Local intensive surveys.—The necessity for such surveys
arises most frequontly in connection with extensive improvements
over a considerable area, or as a basis for the modern “ city planning,”
where the needs of a city are being anticipated for a number of years.
Here the requirements are somewhat different from those in the two
preceding operations, for it is often  necessary to extend precise or
primary control in considerable detail over the entire area affected,
secondary triangulation or traverse then being used to furnish addi-
tional points for the survey. In such a control survey the triangula-
tion should invariably be started from a line of adjusted triangulation
on the North American datum. ‘

In local surveys where the area is of limited extent it is usually
desirable to use a system of plane coordinates,-the origin being con-
nected to some point of the precise or primary triangulation scheme.
Tables for computing plane coordinates are found in U. S. Coast and
Geodetic Survey Special Publication No. 71. © -

The U. 8. 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 from them.

EXPLANATION OF TABLES,
ARRANGEMENT OF TABULATED: DATA.

In the tables of positions the latitude and longitude of each point
are given on the North American .datum (see p. 3); also the length
and azimuth of each line observed over, whether in one way or both
ways, to other points of the triangulation. No LENGTHS OR AzI-
MUTHS ARE REPEATED, AND FOR A GIVEN LINE THE LENGTH. AND
AZIMUTH WILL BE FOUND OPPOSITE THE.POSITION OF ONE OR THE
OTHER OF THE TWO STATIONS INVOLVED. o o

The distances between stations are given in both meters and feet.
To facilitate further the use.of the tables, a column is given of the
logarithms of the lengths in 'maters.. ‘It must be remembered that
1t is the logarithm of &e length in meters. which is derived first in the
computation, the lengths in meters given in this table being derived
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from the corresponding logarithm and the lengths in feet in turn
derived from the lengths in meters by the aid of the conversion tables
on pages 51-58. ere further work of considerable extent is con-
templated, an accumulation of error in the last two operations can
be avoided by using the logarithm.

EXPLANATION OF LENGTHS.

The lengths, as explained in the discussion of the adjustments (see
p. 80), depend upon the adjusted lengths of the line Rio-Donna of
the ninety-eighth meridian triangulation and of the sides of the
triangle Chispa~-Krouse-Newman of the Texas-California triangula-
tion, and upon the measured lengths of the following five bases:
Samfordyce, Zapata, Carrizo, Paloma, and Dryden. Tﬁe lengths as
given in the tables are all reduced to sea level. If the actual length
of a line simply reduced to the horizontal is desired—that is, its length
in its actual elevation on the surface of the earth—it may be obtained
by adding to the sca level length as given in meters a correction=
(length of line as given in meters) times

mean elevation of the two ends of the line in meters
6 370 000 )

The maximum value of this correction does not exceed of the
length of any line of the triangulation here published. e error
introduced by the use of the a%ove approximate formula does not
exceed ygydygy of the length of any portion of this triangulation.

AZIMUTH AND BACK AZIMUTH.

Because of the convergence of the meridians the azimuth and back
azimuth of a line do not differ by exactly 180°, the amount of the
divergence varying with the latitude and the difference of longitude
of the two points. To illustrate from the tablelsﬁf) e —, the azimuth
from Mission to Hickley is 334° 54’ 37’'.79, while the back azimuth,
or the azimuth from Hickley to Mission, is 154° 56 39//.69.

The azimuths of the triangulation lines offer a very convenient and
accurate means of testing the error 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 purpose with fair accuracy, provided the distance 1s greater
than 100 feet. '

ACCURACY OF DATA INDICATED IN TABLES.

The rule followed in recent publications of this office has been to
give latitudes and longitudes to thousandths of seconds for all points,
the positions of which are fixed by fully adjusted triangulation.
Points, the position of which are given to hundredths of seconds
only, are marked by footnotes as being withoutrcheck (observed from
on}y two stations) or checked by vertical angles only,

n the columns giving azimuths, distances, and logarithms of
distances, the accuracy is indicated to a certain extent by the number
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of decimal places given, it being understood that in each case two
doubtful figures are given.. In some cases there is very little doubt
of the correctness of the second figure from the right, while in a few
cases some doubt may be cast on the third figure from the right.
In the selection of stations upon which to base new triangulation
or extensive surveys of any kind only the principal points, that is,
the main scheme points, should be used. No-check points, or unoc-
cupied ones determined from only two stations, should always be
used with caution and never as the base for further triangulation.

HOW TO FIND THE DATA DESIRED.

Following the index at the back of this publication are eight
sketches. gI‘he first is an index map showing all areas in the United
States covered by published triangulation rigidly computed on the
North American datum. Following that is an index map showin
the boundaries of the area covered by each of figures 5-10, whicﬁ
are detailed maps showing the scheme of triangulation plotted by
latitudes and longitudes on a polyconic projection. From these
sketches may be obtained the names of all stations in any portion of
the area covered.

The names of the points desired having been found, the tables
may then be conveniently consulted by using the index at the end
of this publication. In the appropriately headed columns opposite
the name of each station are given the pages on which may be found
its geographic position, description, and elevation above sea level,
and the number of the detailed sketch showing the scheme of ob-
served lines from that station.

RELATED PUBLICATIONS.

Engineers and others using the data given in this report for the
control of maps and surveys will find it of help to have Special
Publications Nos. 5, 8, and 71 of the U.S. Coast and Geodetic Survey.
They may be obtained at & nominal cost from the Superintendent of
Documents, Washington, D. C.

Special Publication No. 5 is entitled ‘Tables for a Polyconic Pro-
jlectlon of Maps, Based on Clarke’s Reference Spheroid of 1866.”

‘hese tables give the necessary explanation of the method employed
in the construction of a polyconic projection, as well as furnishing
the values in meters of the d)c;grees, minutes, and seconds of latitude
and longitude for all latitudes. '

Special Publication No. 8 is entitled ‘“Formule and Tables for the
Computation of Geodetic Positions.” As the title of this publication
implies, the data contained in it will enable one to compute the
spherical coordinates for triangulation where the distances and angles
are known,

Special Publication No. 71 is entitled ‘‘Relation between Plane
Rectangular Coordinates and Geographic Positions.” The object of
this publication is to coordinate surveys which have been reduced to
spherical coordinates with connecting surveys which have been com-
puted with reference to plane coordinates and to place the whole on
either system as may be desired.
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The principal lists of geographic positions published on the North
American datum throughout the Umted States, together with descrip-
tions of stations, are contained in the following publications of tﬁe
U. 8. Coast and Geodetic Survey and of other organizations:

Appendix 8 of the Re&rt for 1888, positions in Connecticut,
MApi)enéiix 8 of the Report for 1893, positions in Pennsylvania, Delaware, and

arylend. : e
Nﬁi)ppefadix 6 of the Report for 1901, positions and descriptions in Kansas and

ebraska. .

%p endix 4 of the Report for 1903, positions and descriptions in Kansds, Oklahoma,
and Texas.

Appendix 9 of the Report for 1904, positions and descriptions in California.

Appendix 5 of the Report for 1905, positions and descriptions in Texas.

Appendix 3 of the Report for 1907, positions and descriptions in California.-

Appendix 6 of the Report for 1910, positions and descriptionsin California.

Appendix 4 of the Report for 1911, positions and descriptions in Nebraska, Minne-
sota, North Dakota, and South Dakota. .

Appendix 5 of the Report for 1911, positions and descriptions in Texas.

Appendix 6 of the Report for 1911, positions and descriptions in Florida.

Special Publication No. 11, poeitiong and descriptions in Texas, New Mexico.
Arizona, and California, .

Bpecial Publication No, 13, positions and descriptions in California, Oregon, and
‘Washington. :

Special Publication No. 18, positions and descriptions in Florida.

Special Publication No. 17, positions and descriptions in Texas.

8pecial Publication No. 19, positions and descriptiéns in Colorado, Utah, Nevada,
Wgomi , Montana, South Dakota, and North Dakota.

pecial Publication No. 24, positions and descriptions in Alabama end Missiesippi.

Special Publication No. 30, (fositions and descriptions in West Virginia, Ohio,
Kentucky, Indiana, Illinois, and Missouri, .

Specia Publication No. 31, positions and descriptions in Oregon, Washington, and
California,

Special Publication No. 43, positions in Georgia.

Special Publication No. 45, descriptions in Georgia.

Special Publication No. 48, positions and descriptions in Maine.

Special Publication No. 54, positions and descriptions in Texas,

Special Publication No. 62, positions and descriptions in Rhode Island.
- Special Publication No. 70, positions and descriptions in Kansas.
WS cial Publication No. 74, positions and descriptions in Idabo, Oregon, and

ashington. .

Special Publication No. 76, positions and descriptions in Massachuaetts. ,

Special Publication No. 78 z}poextions and descriptions in 'Texas (Rio Grande arc).

Report on triangulation of Greater New York. '

Reporton a Elan of seweragg for the city of Cincinnati.

Appendix EEE, pages 2005-3031, Annual Report of the Chief of Bngineers, U. 8.
Army 1802, positions of points on and near the Great Lakes. .

Professional Paper No. 24, Corps of Engineers, U. 8. Army, descriptions of points
on and near the Great Lakes, :
- Publications of the Massachusetts Commission on Waterways and Public Lands.

Various bulletins of the United States Geological Survey.
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GEOGRAPHIO POSITIONS. '
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Distance.
Latitude
Station, gn&’ Azimuth, azl';:lcxkth. To station. Log
longitude. (meters),| Moters. | Feet.
Pr‘m‘pal potnts.. °« 1" ° 1 " o "

Donna, 1913.......| 26 09 40.459]...c..oeeeeeclerecnennnnan ofereranens [ Y I IR
98 02 46,414 ..ceevnencnticnnnens JRN PSR coenenefen PRI ORI IR
Rio, 1013.......... 26 04 24.807| 134 07 54, 34] 314 05 15.57] Donna........ 4.1447581| 13955.84] 456786.8
[T T T 7 | N P o o P s .
Handy, 1917........ 26 06 36.893| 216 18 08.13[ 35 17 30.19! Donna........ 3.9620258|  0181.76! 30123.8
v 98 05 56, 306| 278 12 03.563| 98 10 00.04] Rio........... 4.1800980] 15488.10; 50813.9
San Juan, 1917..... 26 11 18,323 295 07 34. 00 115 09 15. 94 3.8505850] 7089, 00| 23257.8
98 06 36, 511! 307 42 25.2]| 127 46 45.84t R .| 4,3178325( 20788, 951 63205, 1
353 65 49, 43| 173 66 07,15 4.0230218| 10568, 27| 34666. 5
McAllen, 1917...... 28 14 01,049 201 10 58 25| 111 14 24.87 ..| 4.1435530| 13917. 27 45680. 2
98 14 23, 870 317 45 45, 36] 137 49 20, 16| .| 4.3218611 68840, 7
Hickley, 1917...... 20 08 48,054} 197 43 13. 18 17 44 02.27 4, 0000058 10141. 33272, 1
ey, 1017 : 98 16 15, 081] 263 54 30. 42| 73 68 45, 57 4, 2232342 16719, 92| 54855. 8
288 51 00, 68| 108 85 42.40{ Handy.. 42603500, 18169, 83| 58612, 2
Mission, 1917....... 28 17 39,985) 301 68 03. 58| 122 00 54.80| McAllon.......| 4.1026102| 12665, 15| 41552. 2
98 20 50, 078) 334 64 37.70| 154 56 89.69] Hickley....... 4.2570223) 18072, 67| 59293, 4
Mamie, 1017.......] 26 13 02.931( 100 80 05.54] 19 39 54.09| Misslon....... 3.9568326| 0053, 84| 20704, 1
08 22 40, 735{ 202 28 02, 60| 82 31 42,28 McAllen .| 4.1433538| 13910, 85| 45839, 2
306 11 48. 65 126 14 39.11} Hickley....... 4.1230036| 13274, 05] 43540.9
Palo, 1917.........] 28 10 38,051} 287 31 39, 107 34 44. 40 4,0841008/ 12139, 22 30826, 8
08 27 48, 324 59 05, 146 01 21. M 4.1725213| 14877, 20| 48809.6
Pedro, 1917........ 26 14 36,740{ 192 01 53.36; 12 02 25. 3.9781520 9509, 38| 31198.7
98 28 59, 722) 247 23 27.31] 67 27 03, 62| .| 4.1600364| 14687, 11| 48188, 0
286 19 22. 89| 105 22 10. 40 4,0377674| 10908, 31) 85788, 3
Eltoro, 1017........ 268 21 51. 201 37 04, 85 111 39 49,97 4.0462888) 11099, 13| 36414, ¢
98 84 00.306| 328 04 40, 04| 148 06 54.14| Pedro......... 4.1080194| 15776, 82| 51761.1
Fordyce, 1017...... 26 17 47,436| 180 23 58.04) 9 24 1887 3, 8823806| 7627, 575(25024, 80
08 34 45, 238| 253 26 52, 081 73 29 56, 87 .| 4.0815085| 12084, 51| 30581, 6
301 27 01. 97| 121 20 34.90 4.0607888) 11240, 36878. 8
Pancho, 1017....... 26 28 36,703( 305 52 10, 56 125 55 24. 8§ 4.1748513| 14050, 35| 40040.6
08 41 17,284| 320 15 56, 62 146 18 50, 75) .| 4.2018958) 19583, 73| 64251.0
Garcla, 1917....... 26 20 41,271{ 190 19 55, 10 20 27. 07| 30488,1
J 98 42 28, 270| 261 12 20, 81 16 06, 2, 40848. 9
292 32 33, 112 85 59. 02 45721, 5
Monument, 1917...| 28 21 16. 218 40 22, 38 48 20, 96 4.1017111 41466, 3
08 46 02, 280 24 81. 100 26 08. 3. 7799200 19765, 3
Corpus, 1917....... 26 26 28, 208 05 04. 88 07 00.02 3.8805160 7753, 84 25430, 1
98 48 56, 331 40 07. 151 41 39, 40 ...| 4. 0841028 12188, 78| 39818, 7
0 59 19. 180 59 16. 07| .| 3. 9820860) 31482, 6
Grando, 1917....... 26 23 30, 227 15 43, 47 17 19, 08) Corpus........ 8.0076210, 8083, 90| 26521, 9
98 49 31, 305 26 23, 70| 125 28 86.24| Monument....| 3,8505412] 7088, 20] 23255. 5
Hebron, 1017. ..., 26 27 00, 274 44 51. 74| 94 48 01. 83 Corpus........ 4.0743215) 11866, 47 88931, 9
98 53 03, 312 11 21. 21| 182 14 28, 35| Monument....| 4. 1972857 15749, 10| 51670.3
317 41 11. 78| 187 42 48, 35 Grande........ 3. 8750, 81| 28709. 9
Ringgold, 1917... .. 28 22 30, 766( 185 03 41.38] 5 03 53.14] Hebron......, 3. 9200088 06| 27345, 9
98 53 30.361| 254 32 48.72] 74 34 34,96 Grande........ 3.83728481 6875, 10! 22588, ¢
280 23 00. 36| 100 26 28,04 *| 4.1007606] 12611, 58| 41876, 5
Garcena, 1017...... 20 26 56.347| 268 19 27.67| 88 20 98,08 8.6471051) 4437, 16| 14557.6
98 55 43,912 336 37 47.70| 155 38 47,20 3 131 8072 47| 20487, 2
Gorgora, 1017...... 20 25 23, 581/ 260 31 22,70 70 33 32. 58 3.93207101 8569, 81 28116, 1
99 00 35, 540 256 33 40, 41| 76 37 07, 52 .| 4. 1004707 12866, 80 42213, 8
204 16 53. 66} 114 19 02, 69) 4.1115667] 12929, 05| 42418. §
Bamu, w17........ 26 28 12,600 283 19 03, 81] 103 21 48.17 4.0078722| 10182 92| 33408. 5
99 01 41. 5831 340 37 32, 22! 160 88 Q1,63 .1 3.74167301 5516, 621 15096, 1
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GEOGRAPHIC POBITIONS—Continued.

Distanco.
Latitude Back
Station, L ;n " Azimuth, | o To station. Lo
ongitude. . 3
(meters). Meters. | Feet,
Principal points—
Continued.
. ’ " L4 ’ ” L] ’ ”
Chinges, 1917...... 26 31 27.361| 349 16 32.00| 169 16 57, 52 .| 3.9288405| 8488, 60| 27850.0
98 56 40.929) 30 08 51. 52| 210 07 08. 94 4.1120020] 12944, 73| 42400. 5
54 16 52, 83} 234 14 38.70) 4. 01103 10257. 42| 33852.9
Banchez, 1917...... 26 32 16, 348] 348 50 43.33| 168 68 48, 08| 3.1864202) 1536.10, 5039.7
98 56 51.567| 46 58 51.36] 228 66 41. 04| R 4. 0408088 10087, 60| 36048.2
Margo, 1917........ 26 33 23,394} 285 17 48, 05| 105 19 49,72 3. 8928056  7812. 78! 25632.4
99 01 23.791| 204 29 51.00] 114 31 57,39 3. 9348091 8606. 16{ 28236, 3
2 57 01.81| 182 56 53. 87 .| 3.9811252}  9574.70| 31413.0
YTabra, 1917........ 26 34 41,947 282 50 5&. 15| 103 02 47. 00 4.03056205) 10728 19) 35107. 4
99 07 41.456] 320 13 30. 57| 140 16 17.28 4., 1926078] 16581, 45| 51120.1
Burros, 1017....... 26 37 43, 420] 341 20 15, 58] 161 20 59, 29 3.9266050 8446,29( 27710.9
90 03 01. 438 352 49 20. 63| 172 40 56. 32 .1 4.2480477) 17703, 03] 58080, 7
54 13 48.23] 234 11 42,83 3. 9800294 0550.57] 31333.8
Flores, 1917._...... 20 38 24.747| 315 07 34.27( 135 07 54.79) 3.2630818| 1704, 06] 58880
09 03 47.214] 43 23 bA. 44] 223 22 09.52 3.9747283)  0434.70) 30953.7
Presa, 1917........ 26 42 31.454! 19 21 24,40 109 20 33.87| Burros........ 3.07200801 0304, 24 30824.2
99 01 08. 800 29 58 51.39| 208 57 40. 30| Flores......... 3.0427373| 8764, 70| 28755.5
Roleta, 1917....... 26 45 41.929| 288 31 45.52| 108 36 20. 59 4. 2650230 18408, 72| 60305.9
09 11 40,307} 315 43 16. 47| 135 47 09.567 ..| 4.3120813| 20558. 02} 67447. 4
315 47 01.08) 135 50 34.27 .| 4.2733136] 18763, 49| 61559.9
341 58 21. 47| 162 00 08. 68 4.3205093] 21358, 43| 70073.4
Ale, 1017........... 26 46 31,081 205 55 09, 70| 1156 69 17, 04 4.2277173| 16803, 41| 55424.6 -
09 10 18.535{ 55 52 36.26} 235 51 59.43 3.4360202  2720.1G) 8953.9
Evanito, 1917...... 26 49 58.213| 318 27 27.86( 138 30 46.30 4.2030344] 18302, 61| 60244.7
99 08 29.406; 25 22 33.51] 205 21 44.31 .| 3.8472475| 7034. 73] 23079. 8
33 46 28.29 213 45 02. 23, 3.0771588]  0487.65] 31127.4
Rafael, 1917........ 26 50 35.629] 276 26 25,08, 96 28 12, 61| Lvanito....... 4.0109697] 10255.57| 33640,8
99 14 38,492 331 25 21.53) 151 26 41.88 Roleta........ 4,0124985] 10261.97) 33760.2
Humarap, 1917. . ..| 26 63 33.495| 341 57 20.07{ 181 §8 04.30| Evanito....... 3. 8431182 6008, 16} 22881.4
98 00 47.5 12 08 49. 83| 192 05 58, 86| Rolota .| 4.1715834] 14843, 40] 480608, 7
55 44 14.22( 235 42 02, 75/ Rafaol........ 3.9¢76164( 9718, 88( 31886.0
Zapata, 1917....... 26 52 49.422| 264 08 58.54| B4 12 33.55| Humaran .| 4.1262843] 13374. 71 43880.2
99 17 49.676] 307 57 0D. 25{ 127 58 26.63| Rafacl.. .| 3.8250823] 6603, 05| 21661.7
Moleno, 1917........ 26 67 02,270} 300 06 20,53} 120 09 28. 19] Humaran 4.1071992) 12700.08; 41993.0
00 16 28.792] 345 38 40. 76| 165 39 30. 60| Refael.. 4,0802074; 12282, 80 402078
16 00 25,73 195 59 49.12{ Zapata. 3.0082510] 8006, 64| 28500, 4
Urebeno, 1917...... 26 57 05.009( 270 45 47.70{ 90 47 31.97( Moleno........| 3.8025474] 6346, 60 20822.4
90 20 18,863 332 22 24. 43| 152 23 31.96| Zapata........ 3.9484039| 8879, 81} 29133.2
Feors, 1017........ 26 58 31,387) 288 17 48. 85| 108 20 05, 06| Moleno........ 3.0400003| 8727, 80| 28034.8
99 21 29.214] 323 51 10.42| 143 51 42. 32| Urebeno...... 3.51716161  3289. 74| 10793.1
330 03 59. 42 160 05 38. 84] Zapats........ 4.0843202| 12143.00) 390839.5
Loma, 1917, ....... 26 59 52.301| 346 56 38,07y 166 55 58.08( Moleno........ 3.7303800| £375.13{ 17634.9
98 17 12,860 44 563 61.07| 224 62 28.71} Urebeno...... 3.8614362( 7268. 36| 23846.3
70 35 17. 94| 250 33 21.62| Feora......... 3. 8747920 7495.367(24591. 05
Ygnaolo, 1917...... 27 03 28, 757| 304 45 06. 12| 124 47 44.23| Loma......... 4,0672021] 11675, 95| 38300, 8
90 23 00, 808) 344 34 14.73| 184 34 56.34) Feora......... 3.9774002] 9494, 24| 31149.0
Unlon, 1017........} 27 08 30.576| 356 11 53.08) 176 12 10.57 Loma......... 4.2036778) 16983 72} 52439.9
09 17 51.308] 18 02 58.55| 198 01 19, 43| Feora......... 4, 2876827| 19394, 68| 63630, 7
42 33 54.74| 222 31 33.76{ Ygnaolo....... 4.1006726 120608, 76, 41367,2
Dan, 1917.......... 27 10 59.888| 337 57 31. 64| 167 £8 02.48] Unlon......... 3.6062867) 4957.77) 16265, 6
99 18 68, 873] 25 39 05.19( 205 37 14.90] Ygnaclo....... 4. 1875494] 16401, 02| 50528.2
Dolores, 1817...... 27 10 48, 820! 312 31 24,07) 132 34 37.53] Dan........... 4.1084037) 15790, 79| 51807,0
99 26 01, 660] 318 30 30. 46( 138 34 14. 68| Union......... 4.3002274| 20381.00( 66867.0
48 31 48. 44! 168 33 11,02 Ygnacio.......! ¢.3090200! 25062, 76! 82328.7
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Distanco.
Latitude
Station. and Azimuth, azﬁl‘:gh. To station. Log
longitude. (motors). Motors. | Foet.
Principal points—
Continﬁod.
L] ’ 1" ° ’ " L] ’ "

G°°"K°, 1017....... 27 21 00.641] 2 09 08, 82| 182 08 55.25| Dan........... 4, 2672515  18503. 40| 60706. 6
90 18 33.633| 57 38 45.48| 237 35 10.89( Dolores....... 4.1639402| 14580, 44| 47855. 7
Fort, 1017..........| 27 20 45.284| 314 07 36.10] 134 10 39. 20 Georgo........ 4. 1826653| 15228, 70! 40903, 1
90 25 11.344| 340 35 14. 42| 160 38 06.38| Dan...........| 4.4802226| 30847. 69,101200. 1
4 17 47.21| 184 17 24. 08 Dolores....... 4, 2006082| 18471. 76; 00602.8
Cmboer, 1017...... 27 30 21.762| 353 34 40.99( 173 35 22.565| Georgo........| 4. 2400439} 17379. 76 57020, 1
99 10 44.331] 53 20 22.04| 233 23 51.16] Fort..........| 4.0484542] 11180.32| 36080.8
Taylor, 1017....... 27 30 19. 944] 288 18 38,.88| 108 10 22. 08| Casbeer.......| 3.4400363| 2760.17 0055.7
00 21 19.803| 345 51 567.74| 165 53 14.28] Qeorge........| 4.2719288( 18703. 75| 61363, 9

. 40 10 57,70} 220 09 10, 86| Fort....:..... 3.9036426 9854. 68| 32331,
Laredo, 1017.. ... .. 27 30 37.041) 268 14 03.24| 88 17 43.00 Taylor........ 4,1178015] 13116,00| 43031.4
90 29 17,480, 816 32 05. 04| 138 33 89.22| Fort..........| 3.9923609] 9825. 85| 32237.0
Orvil, 1917.......... 27 38 12,176] 320 10 33. 96| 140 13 45. 34| 'I:aylor ........ 4. 2483810 17716, 62| 58125.3
99 28 13.223| 346 42 26. 83! 160 43 50,93] Fort..........| 4.8300285 21723, 44| 71271.0
7 10 30. 80| 187 10 01.05] Laredo........ 4, 1408196| 14119. 51| 46323, 8
Knob, 1917.. ......| 27 38 00.758| 237 10 20.95| 57 21 07.63] Orvil.......... 3.8747791|  7495.13| 24590.3
99 32 03.351! 208 24 38.34| 118 20 36, 07| Taylor........| 4.3027769| 20080. 01| 65881.1
326 20 48,31 146 32 68 71| Fort..........| 4.3117068] 20407, 78| 07240, 8

335 26 84, 32] 165 27 51.05| Laredo........ 4. 0305714 10953. 97] 35038,
Fleldings, 1017.. ... 27 40 30.921] 205 12 55.85| 115 16 20.28| Orvil..........| 4.0007150 10016.48| 32862.4
09 33 43.781| 311 40 29.07| 161 41 15.66) Knob.........| 3.9424849] 8759,01] 28738.8
Davis, 1917........| 27 46 06.218] 340 42 41.04] 169 43 25.05| Orvil..........| 4.1711253| 14820. 40| 48653.0
00 20 40.838) 11 06 55.40] 101 05 53.43| Knob.........| 4.2786727 18992. 09| 62309.9
31 61 00.18] 211 40 20.35| Fieldings......| 4.0845196| 12148.41] 39856.9
Tordlllo, 1017......| 27 43 26.859] 253 25 46.06| 73 30 20.99( Davia.........{ 4.2365000| 17238.90| 50558.0
09 30 53.274| 208 07 11.77| 118 10 03. 52| Fioldings.....-| 4.05880818 11481.006! 37667.4
(‘.oleman, 1017.....1 27 45 20.403| 200 13 23.856[ 86 18 42.70( Davis.........] 4.2737762| 18783.48) 61025.5
99 41 14.342| 300 21 53.12{ 126 25 22.67| Fleldings......| 4.1856434] 15343. 57| 60306. 9
328 54 20.42| 148 55 04.16] Tordillo.......| 3.0334712|  4300.03| 14107.7
Talone, 1917. ...... 27.40 18.511| 3 05 14.34] 183 06 08.90] Davis......... 3.7728781]  5027.59) 10447.4
09 20 35.179 69 30 00.04] 240 24 44.47] Coleman......| 4.3086163] 20352.43| 66772.9
Thomas, 1017...... 27 53 24,241| 287 17 56.86] 107 24 50. 15| Tajone........] 4.4040008| 25355.19( 83180, 2
00 44 22.723| 200 23 06.37] 110 20 53.86| Davis.........{ 4.4382251| 27420.060( 80003.1
340 40 04.78] 160 41 32.70( Coleman...... 4.1920687| 15583.17| 51125.8
Willle, 1017. ........ 27 56 02.508) 200 30 58.30( 116 47 00.59! Tajone........| 4.4418310 270658. 65{ 00743. 4
09 44 41.304] 354 02 52.47} 174 03 01.17| Thomas....... 3.6002684|  4900. 82| 16078.8
Bmwster, 917..... 28 01 05.273| 330 43 22.58| 160 46 51.19] Tajono........| 4.3967026] 24034.03] 81804.4
99 37 03.718] 40 14 46.34| 220 11 20. 565/ Thomas.......| 4. 2601508| 18584.88| 60973.9
53 20 383.31| 233 16 58. 65| Wilile.........| 4.1920765| 15504.65| 51163.4
Cup, 1917.......... 28 03 34.038] 286 44 43.63] 106 49 00. 54| Browster......| 4.2020267] 15056.00] 52349. 2
00 48 23.021| 348 42 17.03| 168 43 05.07| Willle.........| 4.1522472] 14108.65| 46583.4
Galvan, 1917....... 28 06 59.642| 3566 51 51,04f 176 52 00.49| Brewster...... 3.9578415] 9074.89] 20773.3
99 37 21.887 33 10 40.98| 213 07 23.58] Willle.........| 4.3414632] 21051. 45| 72010.0
73 15 20.41 11 14.70} Cup...........| 4.1884073] 15481.47| 50028.1
Twin, 1017.......... 28 05 86.300| 2067 47 53.10| 87 53 35.42| Galvan........| 4.2077600 10851.35| 65120.0
99 49 28. 559| 306 11 25.88| 126 12 53.20) CUP.oceees....| 3.7978218| 6278.01| 20507.1
Cat, 1017...........| 28 17 31.302| 318 58 17.80| 139 03 38.31} Galvan........| 4.4503152] 28204.20( 92533.0
99 48 40.112| 351 43 34.66| 171 44 39.39] Cup....eee.o..| 4.4162308| 20015.78| 85353, 4
3 26 04.32| 183 26 41.43| Twin.........| 4.8480422| 22077.11| 72481.3
Big, 1817.......... 28 11 48.605| 226 49 07.47] 40 62 22.79} Cat...........] 4 1881801] 15423.72] 50602.7
99 55 32.852| 310 0 28.32| 130 09 20. 15} Twin..........| 4.1816086| 15101.78| 49841.7
Tom, 1018. ........| 28 12 56.066| 232 13 51.42) 52 17 01.08 Cat...... eer.o| 4.1402300f 13811.35| 45312.7
99 55 20.771| 324 41 55.04! 144 44 41.22| Twin......... 4.2211276] 16630. 02 54589.9

8 56 13.71] 188 56 08.00| Big...........} 3.3265004] 2120.85; 6058.

77246°—22——2
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Distance.
Latitude Back
Station. and Azimuth. azlmc th To station. i
longitude. uth. Log | Mot -
(meters). otors. oot.
Principal points—
Contlnﬁod.
. ’ 1" . ’ ” L ? ”
Dentonlo, 1918..... 28 18 32.500( 278 39 30. 13| 98 43 04.064| Cat.. 4.0059137| 12471.36| 40016.5
09 56 12.673| 352 13 0D. 78| 172 13 34.34 4.0184514] 10434.01| 34232. 2
Carlow, 1918....... 28 22 48. 859 306 50 47.90) 126 54 33. 53 4.2001618] 16186.83] 53106.3
99 56 35.479) 353 36 07.56) 173 36 42.98 4. 2020183  18281.77) 59079. 4
355 20 34.77| 175 26 45. 05| 3.8051386| 7854, 86| 26770. 5
Barr, 1018......... 28 18 12.512( 220 566 31.20| 49 59 20.41| Carlow .| 4. 1182461 13120. 44| 43075. 6
100 02 44. 560! 308 45 40.10] 128 49 10.22| Tom.. .| 4.1008866] 15519, 82| 50817.9
English, 1918. ..... 28 23 25.2690( 279 41 20.70] 99 43 27.45| Carlow . 8.8458597|  7012.20| 23000. 2
100 00 49.354] 335 09 00.82{ 155 11 36.02] Ton.. .| 4.3288111] 21321.17] (9051, 2
18 03 34.74) 198 02 40.04] Barr.......... 4. 0054471 10120. 214)33222. 42
Indio, 1918......... 28 21 23.707| 250 20 28.66[ 79 35 22.07] Engilsh....... 4.3138154| 20607 64| 67677.1
100 18 13.254| 288 6G 02. 13| 100 01 00.47| Barr.......... 4, 2678080 13100. 18| 69413. 2
Glass, 1918......... 28 28 12.571| 301 03 50.562| 121 08 12. Oy 4. 23354750 17123.72( 56173. 5
100 09 48.068| 328 00 02. 19} 148 03 23.053| 1 .| 4.3370580)  21775.04] 71440.3
23 56 45.43| 203 55 07. 80| 4.1388477| 13767.27] 456108.1
Fariand, 1018. ..... 28 25 23.772 240 27 80.09 60 30 31.39 4.0231737) 10548, 09) 34600. 5
100 156 25.423) 278 38 22.57] 98 45 10.34 .1 4.3824404] 24124.011 70140.9
302 35 58.02f 122 42 00. 38 .| 4.3010030( 24607. 24| RO732.3
334 01 17.20| 154 02 20.11 3.0147149]  8217.03| 26058.7
Mack, 1918......... 28 20 24.8R84] 261 33 41.21 71 36 35. 58| 4,0209502( 10494.37) 34430.3
100 156 64.033] 337 30 56.65| 167 31 10.27 3. 3087824 2036.02{ 0679.8
Kennedy, 1018..... 28 33 02.043] 325 23 18. O8] 145 25 00, 57 4.0344456) 10825 44) 35610.5
100 13 34.100] 12 07 15.81{ 162 06 22.71 .| 4.1592206] 14428.78) 47338. 4
17 17 58. 4R} 197 16 51.72 .} 4.1073748% 12804, 861 42010.6
8ilo, 1018.......... 28 33 15.477| 271 41 48.61{ 01 45 40.33 4.1306106] 13600, 79( 44030.7
100 21 57.748| 321 55 44. 03| 141 58 38.46) Mack......... 4.2054845| 16050.35) 52668. 5
Davidson, 1918....| 28 38 11.212| 330 34 04. 82| 150 35 39. 35 .| 4.0384803| 1 . 03; 35848. 5
100 16 51.621) 366 52 40,14 1756 53 07.86 ..| 4.3384601/ 21800. 18| 71522.8
42 20 12.18) 222 23 46. 84 .| 4.0010202) 12331.79, 40458.5
|
Eagle, 1918........ 28 43 37.481] 300 56 03.58) 121 00 59.38| ..| 4.2003884| 10515.80 064028.1
100 27 07.937: 338 13 51.97 150 16 20.65 8 .. 4.3205557| 200190.71] 68034.1
Pass, 1918, ........ 28 42 50.850 198 42 04,86 18 42 13.49, .1 3.1804023| 1515.28: 4071.4
100 27 25.840) 296 31 13.08| 116 36 17.41| 4.2844722; 19251. 84! 631602.1
333 16 15.15] 153 18 §2.38! 8llo .| 4.2072800) 19828. 48| 65053.9
Laplace, 1918...... 28 42 48.420] 248 19 27.56] ©8 20 37.00 3.0201248] 4257.21 13067.2
100 20 33.719] 207 44 23.02| 87 45 24.45 3.5407618] 3473. 40 11385. 8
324 47 59.62) 144 51 38.12; 4.33247340 21501.73 70543.0
Lone, 1018......... 28 45 59.376( 324 21 28.11) 144 24 30.79 4, 2480858) 17720.07) 58166.1
100 28 11.985] 490 54 05.82| 229 52 03.77| ¥ .| 3.9545861; 0007.12| 20560.9
42 31.91| 235 40 38. 44 3.8803108| 7750.321 25427.6
Nine, 1818......... 28 49 22.326 205 38 09.00( 115 41 69.90| Lone.......... 4.1600049| 14424.31! 47323.8
100 31 11.385) 328 08 10.71) 148 OR 07.89, Eaglo......... 4.00060863] 12502, 20" 41017.6
347 43 54.32] 167 44 41.32| Laplace....... 4.0050532| 12472.49; 40920.2
Psloma, 1918...... 28 53 28.803| 354 48 02.57| 174 48 24.95 Lone.......... 4.1427080! 13803.00| 45580.8
100 23 58.395| 15 48 44.32| 105 45 12.99| Eaglo......... 4.2768270| 18015. 00| 62059.9
57 08 32.40| 237 05 03. 44| Nine.......... 4.1453447) 13974.77) 45848.9
Burr, 1918. ........ 28 52 35.352] 250 39 42.50| 70 42 23.66! Paloma.......' 3.9832745] 0180.13) 30148.0
. 100 20 32.032| 24 22 54.81} 204 22 06. 88| Nine.......... 3.8146163[ 6524.02( 21404.2
Pen, 1918.......... 28 56 27.828| 303 31 00.87/ 123 33 20.30( Paloma....... 3.0080503| ©975.88( 32720.1
100 20 05.354) 5 48 05.11} 185 45 52.22| Burr.......... 3.8560357| 7103.42| 23600.4
Wiffp, 1018.........| 28 56 48.315| 274 28 37.260 04 31 00.67 Pen........... 3.0054876/ 8044, 286/26391. 08
100 34 01.479| 316 50 10.38] 136 62 20.656) Burr.......... ' 4.0283165] 100673.74| 36018. 8
341 25 40.90( 161 27 12.08] Nlne.......... 4. 1608080; 144K83. 34] 47517. 4
|

White, 1018...... ..| 20 00 03.625] 334 30 37.39) 1564 31 84,03 Pon........... 3. 8008608  7350. 54| 24146.4
100 31 02.3001 38 54 27.76) 218 53 00.96 Wifip.......... ©3.88794260  7725.781 25347.0



PRECISE TRIANGULATION IN TEXAS.

GEOGRAPHIC POSITIONS—Continued.

-
~Qn

Distance.
Latitude
Station. and Azimuth. uﬁg{’:{h. To station. L
longitude. (mo&%@. Meoters. | Fest.
Prineipal points—
Continued. o ¢ ”" . ¢ ’” s ¢ "
Lﬁke, 1918......... 20 00 00. 131 263 43 02.41] &3 43 19.93] White.........| 2.0027619 983. 405 3220.5
100 31 38.416| 327 36 48. 5% 147 38 02,72 ....| 3.8880%03| 7739.08 25300.6
33 16 13.00] 213 15 03.70] Wifl 4. 8450419  70062. 23| 28170.0
Jamerson, 1018..... 20 00 31.510] 340 44 07.21] 160 45 22.09 .| 4.1020638] 12640, 25 41500.2
: 100 33 36.490[ 2 09 30.75| 182 09 18.02| Witlp. .| 4.2544846 17967.37( 58047.9
'TOWDO, 1018.......] 20 02 60.791} 217 00 01.56] 37 01 33.02 3.0290328)  8510.06] 27020.1
100 36 45.900] 208 66 27. 80| 118 59 14.57 4.02042587] 10027, 44] 34806.9
338 14 44.06| 1568 16 03.77 -1 4.0700037  12014.17 30410.5
Dlxie, 1918......... 29 08 48.316] 287 45 13.12| 107 49 09. 52 ..} 4.1305046] 13788.10f 45230. 8
100 41 42.148; 323 66 00. (9| 143 58 24.13] Towno........ 4. 1339730 13013. 00| 44664.0
Peters, 1018........ 20 10 32.904] 331 56 21. 14| 151 56 82. 64| Jamerson...... 3.9264330]  R122.30) 27632.4
100 36.03.100] 4 39 13.47| 184 38 62.04] Towno........ 4. 1545486] 14274, 10 46830.9
70 39 37.24] 250 36 52.03 Bevenninns 3.0873004]  9712.03| 81863.6
Rms, 1918, ........ 20 17 13.088| 330 24 35.57] 150 20 51.77| Peters......... 4. 18354871  152h9. R0l 5M004.9
. 100 40 41.963| 5 37 59.64| 186 37 30.26( Dixle......... 4.2193747) 10571, 09| 54360.9
Braokett, 1918..... 29 21 23.208| 45 56 36.79| 225 80 22.73 45803401 28709, 61| 04388.3
100 23 17.939 62 08 03. 98| 231 50 04.41 L BTT5487) 37804, 96/124031. 8
. 70 35 30.41} 250 26 59. 07| ; . 4819080  28007. 30| 95036.9
Dobkins, 1018...... 29 20 59.278] 268 51 12.59| 89 03 29.08] Brackott...... 4. G0R3527] 40583. 80(133148.7
100 48 22.220( 205 48 00. 38| 115 51 54.78| Ross.......... 4. 139803 13707, 78| 45208, 2
313 88 16.60| 134 04 17.90 }’etors ......... 4. 4432723 27750. 60f 91045. 1
Bamilton, 1018. ...| 20 33 07.531| 300 56 35.26( 127 05 20.00] Brackett...... 4.5604824| 30014. 02{118158.9
100 41 05.069] 358 44 36.901| 178 44 48.27]| Ross.......... 4.4530407)  28441.32| 93311.2
27 44 51.19! 207 41 16. 26| Dobkins...... 4. 4036007 25328. 34| 83008.1
Johnstone, 1018,...] 28 22 38.5629| 49 03 56.92| 229 02 61.80| Dobkins...... 3.06806700| 4603. 00| 15208. 7
100 46 11.628 203 04 48.27] 23 07 14.06] Hamilton..... 4.3233387] 21054.20| 68075.8
Moore, 1018........ 20 20 10.5630| 240 33 29,038 60 37 17.46] Hoamllton.....[ 4.1551811] 14204. 00| 46809. 2
100 48 47.474] 357 28 02.80| 177 28 15.20] Dobkins.. .| 4.1880083)  15417.33} 50381.7
Kelly, 1018........ 20 27 13.571) 243 23 50.70| 63 30 29.52! Hamilton. 4.3871020] 24383.87| 700090.4
: 100 64 34.912( 247 28 17.61( 07 31 O8. 55| 4.0057258) 10132.71] 33243.7
318 53 15.03| 138 56 18.00 4. 1843044] 15280, 54| 50162. 4
Mark, 1018.........| 20 43 26.810| 320 51 52.67 146 55 41.21 .| 4.35720031 22761, 04 74678.1
100 48 47,226 0 00 53.01| 180 00 52.89 4, 4164233 26080, 95| 85588, 9
17 21 65,17 197 19 03. 49 4, 4905220 31392, 20]102002, 8
Feely, 1918........| 29 32 87,.045( 237 26 09.50| 57 35 48.29 4.5705307| 371908, 95(122043.0
101 08 13.723| 204 18 21,16| 114 25 04.35 4.3840170[ 24211, 24| 79433.0
MoNutt, 1918..,....| 20 45 45. 150 276 59 20,95} 07 09 64. 39, 4.5387206] 34572.17:113425.5
101 10 04.022| 323 47 23.74] 143 85 02, 7 .. 4,0271008] 423182, 901{130051.3
358 00 52, 178 01 47,15 .| 4.3877200] 24418.69) 80113.3
Harrison, 1018. .,..| 20 59 82.352| 362 40 20.61] 172 41 40,41 4.4707381] 20973, b4| OR338.2
100 51 00. 418 50 09 54.24| 230 00 29.04 4.5087448| 39005, 83{130235. 4
Jim, 1018, .........| 20 46 14.525| 230 13 01.08| 50 22 10.31 4.5849223( 38452, 30/120155, 8
101 09 81.833| 278 41 31.41] 08 51 48.96{ Mark..........| 4.5204161| 33838.81{111010.6
43 43 00, 69| 223 42 44.71] MoNutt....... 3.0873085] 1251.32] 4105.4
Blug, 1018.........} 30 03 20.872| 278 27 00.60] 98 41 82.35| Harrison...... 4.6740512| 47211.87|154804.3
101 20 11.653] 331 26 85. 14| 151 32 14.21] Jim 35062, 181117085, 9
333 19 33.40( 158 24 386,47 36304, 64119308, 8
Tippetts, 1018.....| 20 61 156.072| 214 57 21.45] 85 02 12.81} Blue .| 4.4358676] 27280, R2| 80503, 8
101 29 55.155| 287 32 12,70] 107 42 04, 82| McNutt. 4.5258203] 33500, 571110106, 6
Bsbb, 1018.........} 30 01 82.036| 202 10 58.01| 82 27 ¢7.20| Blue.... 4,4036802| 25331, 08| &3110.0
: 101 86 48.871 305 00 65, 03| 126 13 44, 09] McNutt. 4.7048040) 50076, 20/166260. 2
333 28 24,74} 153 29 21. 28| Tippotts. 4.32702511  21233. 67 09004. 1
Pmctor, 1918....... 20 53 04.392( 217 01 57,75 37 05 37.50| Babb... 10588, 27} 64205. 8
101 43 00. 149| 278 55 17, 99 01 53.41l Tippetts 215672. 901 707771
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U. 8. COAST AND GEODETIC SURVEY.

GEOGRAPHIC POSITIONS—Continued.

Statlon.

Principal polnts—
Continued.

Tke, 1016...........
Bassett, 1918........

Hoddy, 1018.......

Peggy, 1018. .......

Hen, 1018..........

Eldridge, 1918.....

Dryden, east base,
1918.

Dryden, west base
w18, !

Road, 1918.........

Banderson (U. B,
G. 8.), 1918,

New, 1018.........

Dry, 1918..........

Pyle, 1018

Brown, 1018. ......

Nation, 1918.......
Madera, 1917.......
Chancellor, 1917....

Ord (U, 8. G. 8.),
1917,

Beard, 1017........

Distance.
Latitude
. gix;dd Azimuth, azﬁgfx’:h To station. L
.longitudo. . 08
(meters). Meters, | Foet.
- ’ 11 -2 ¥ " ® ? 1
30 02 04.315] 287 11 53. 84} 107 12 63.79| Babb......... 3.5203268]  3350.900| 11023.3
101 37 48.655) 327 32 37.87) 147 36 34.23] Tippetis......| 4.3744317| 23682.73] 77600.1
27 21 24.92] 207 18 44. 87| Proctor. . .| 4.2721772 18714, 46/ 61308.0
30 04 49.160; 206 41 34.64] 116 45 20.03 4. 1302603 ' 13498, 00| 44284.7
101 43 18.928( 299 49 22.01| 119 62 (7. 43 4. 00R5 10199, 78 33443.8
359 18 25,96] 179 18 30. 85, 4.3385001] 21702,46] 71202.2
30 05 54.871] 282 50 32.67| 102 53 18. 50| . 3. 0583083 0085, 91| 20800. 4
101 48 49.712| 338 65 49.17| 168 58 39.40| Proctor. . 4.4051608] 25419, 65| 83397.8
29 50 10.469( 220 29 02.31) 49 35 32.13| Hoddy........ 4.4384513| 27444, 25| 00040. 0
102 01 48.916( 241 58 00.84] 62 07 21.98] Bassott........ 4,5274316] 33076, R5{110488. 1
281 03 38.28( 101 12 56.66{ Proctor....... 4.48504356! 30015, 85100444, 8
30 07 06.358| 274 13 47.92| 04 22 65.67] Hoddy........ 4.'4071136 20310, 59/ 06182, 8
102 07 01.624] 337 15 30.13] 167 18 00.62| PoggY.....-... 4.3363407| 21694.36| 71176.6
30 00 27.814] 201 08 44.90( 21 10 13.73 4.1192181] 13168. 85| 43172.0
102 00 58.045) 253 24 46.52) 73 35 22.10 .| 4. 5407417) 35400, 24)116330. 1
300 28 04.01] 120 32 09.42 4. 18320056 16247, 50| 50024.7
30 02 30.8065| 58 06 36.39! 238 03 34.51 3. 8858000 7680, 37| 25227.6
102 05 66.380| 167 48 10. 10| 347 47 45.00 3. 924037 8306, 33| 27543.7
30 03 11.371| 213 42 04.59 33 43 34.97| Hon........... 3. 03944 8498, 58| 28638.6
102 10 01.917} 278 20 20,21] 98 22 23.60 Dll’ydon, cast | 3. 82447651 0675. 38821900, 84
yase,
358 05 38.07) 179 05 39, 5| Kldridgo...... 3.7021517]  5036.77) 18524.8
29 59 38.828| 232 05 08,15 52 10 39.50| Hi 4,3511008{ 22448.47} 73050.3
102 18 03.191] 263 20 14,84 83 24 16.97 4.1101400] 13000, 13| 425067, 8
30 12 21.331] 203 14 54.43| 113 21 57.14| H 4.3803883] 24512, 54] 80421.6
102 21 02.932] 320 58 32. 83| 141 04 05. 89 .| 4.4512005 28201, 84| 92722. 4
348 24 12.65) 168 26 42.79) Road .| 4.3790127| 23006, D4] 78831.5
30 03 §8.401| 231 66 48.97! 52 02 00,48 4.40034T7) 25138.08) 82476.8
102 33 22.870
287 54 44.22( 108 02 24.48] Road. 25008, 60{ 84905.4
30 09 44.113| 263 03 46.76] 83 16 26.20 40097, 98{133623. 3
102 48 13. 400
202 15 39,82 112 20 46. 93| Road.. 48052, 65160605, 5
207 14 00.28) 117 20 35.88} Now. 23211, 74| 76153.9
30 21 49.417! 209 20 14.73| 110 30 00.09| Sanderson (U. 35013, 14|116540.8
102 40 23.661] - 8.G.8.).
22 41 19,55 202 41 23.29 Dry........... 24211.60} 70434.5
30 09 16. 766| 229 09 59.90/ 49 18 26.60| Pyle.......... 35495, 16/1168453, 7
102 57 09, 357] 204 14 55.17 33 04.30 Baélderson (U. 58237, 76]181068. 4
267 12 27.60| 87 17 57.24| Dry........ 17573, 33| 57665.2
284 17 34,32 104 29 29,90 30428, 08/129357.0
285 38 56.91( 105 68 32.06 656308, 89]214261,0
30 24 03.421] 278 10 20.89! 98 28 190.34 28251, 91( 02689. B
102 57 50. 479 357 41 30. 79| 177 41 b1. 52| 27324.47) 80047,0
30 35 33.588] 317 42 33,50, 137 49 51.56| Pyle.......... 34275, 01{112450. 6
102 54 47.326] 12 57 20.79| 192 B5 47,84 Natfon........ 21808, 75| 71644.3
30 41 25.463| 303 09 27.52' 123 14 44,44 Madera........ 19788, 15/ 64921.6
103 05 09. 138 339 56 54.99! 160 00 37.93| Natlon........ 34152, 27112047, 0
30 14 25.542| 219 27 66.62{ 39 41 00. 25| Chancollor.... 64715, 78{212321. 7
103 30 54.670{ 251 18 17.17] 71 34 88. 88; Nation, ....... 55915, 951183450, &
270 48 45. 48| 100 05 44.19; Brown........ 55003, 13(180456. 1
30 490 40.428) 110 06 39. 87| 280 49 32.18/ Newman...... 56511, 05/185403. 3
103 31 12,212 290 01 28. 60} 110 14 48.00; Chancellor. ... 44277.68{\46%7.7
350 35 14.51| 179 85 23. 42| Or% (U. 8. 65127, 02‘2]3670.9
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Distance.
Latitude
Station. and Agzimuth, nzl‘:ﬁl:h. Tostatlon. Log
longitude. (meters). Meters. | Foet,
Principal points—
Contlnued. « ¢+ n o ¢ 1 o+ »
8tar, 1017.......... 30 46 38.779] 132 50 29.43| 312 41 40.26) Newman..... 36658, 051120260, 0
’ 103 47 39.308 277 54 47.71] 98 16 31,00 Chancello - 068524, 381224817, 1.
335 42 07.80( 155 50 37.83 Olg s()U. 8. | 4.8147855) 65280, 81{214175. 6
Baldy, 1017........ 30 38 07.858] 100 50 14.43] 280 42 48,43| Chispa.. 4.7371850| 54000. 30(170134. 5
104 10 24.600| 168 53 30.68( 338 45 40.32| Krouse. 4.8279775 67294, 181220781, 0
192 &6 51,05 12 59 51.44 4. 6200345 41600, 25{136778, 8
240 20 15, 82| 06 40 53. 00 4. 5876039] 39501.68|1 .7
251 00 52.10| 71 20 54. 23 4. 8203071 60110. 08/216915. 8
304 32 18, 58| 124 52 19.22 4. 8660044] 70024, 45/252376.3
Newman, 1909..... 3100 07.100]. e cevvneeai]oennneniiiiia]ennnn
104 04 32.6011...... S Y F
Krouse, 1909....... 31 12 06.529] 303 16 49. 53| 123 27 44.28 4.6044711| 40222.09]131063.9
104 25 40.020).0..0eennnnfiionnann [ . F T
Chispa, 1909. ......| 30 48 00,928 211 15 55.19| 31 24 37,87 .| 4.7140112( 51762.02(169822.6
104 42 34.783| 240 48 57.49/ 70 08 29,02 4.8000126, 64507, 87/211639. 8
Supplementary
points.
San Juan, stand- | 26 11 03.200| 09 25 83.3 | 249 22 37.6 | Hickley....... 11822, 2 | 38787
plps, 1917, 98 09 36.007| 124 30 47.2 | 304 34 40.4 | McAllen...... 0087.9 | 31784
204 40 30.0 | 84 41 40.4 | S8an Juan...... 5022.3 | 16477
328 37 42.4 | 148 39 10.56 | Handy........ 11750, 7 | 38582
Pharr, standpipe, | 20 11 33.273] 59 22 38.3 | 230 20 22,0 | Hickley....... 0976. 0 | 32730
finial, 1917. 98 11 06.013| 129 48 22.9 | 300 40 55.56 | McAllen. . 7148.6 | 23453
273 30 00.6 | 93 32 05.5 | San Juan . 7497. 1 1 24597
321 52 12.1 | 141 54 28.5 | Handy........ 13938.7 | 45731
Pharr, olevator, | 28 11 41.452| 275 41 46.5 | 95 43 30.6 | 8an Juan...... 3. 854306 7151, 5 | 23463
cast’of rallrond | U8 10 52.797| 323 42 00.1 | 143 44 10.7 .| 4.143551 | 13017.2 | 45660
?'ﬁ%lon, flagpolo, 50 12 58.6 | 230 10 34. 4 4,017870 | 10420.1 | 34187
Pharr, post office, | 26 11 37.201| 128 28 20,5 | 308 20 67.4 7161. 6 | 23408
1)&57 n, cupola, | 08 11 01,805 274 20 32.0 | 94 31 20.1 7300.7 | 24248
917. 322 32 54.4 | 142 35 00.1 13963.6 | 45812
Tall stack south of | 26 10 08.501| 60 46 27.4 | 240 45 17.2 | Hickley....... 3.704015 5068.9 | 16630
statlon McAllen, | 08 13 35.821) 169 29 01.4 | 349 28 40.2 | McAllen. .| 3.863737 7307.0 | 23973
. 303 11 15.1 | 123 14 37.5 | Handy........| 4.183500 | 15258, 3 | 50060
McAllen School, | 26 12 07.000| 166 21 44.9 | 346 21 31.3 | McAllen...... 3.661117 3040.1 | 11943
temporary scaf- | 98 13 562.949) 277 01 13.1 | 97 04 25.7 | San Juan.. 4.086710 | 12209.8 | 40058
fold, 1017. 312 10 18.7 | 132 18 48.8 | Handy.. .. 4.262167 | 17871.7 | 58834
32 49 05.2 | 212 48 02,5 | Hickley....... 3. 862391 T284. 4 | 23899
Donna sugar mill, | 26 08 17.11 | 39 22 08 219 21 02 Handy........ 3. 804005 6376. 8 | 20021
taller of two | 98 03 30.75 | 137 14 20 317 12 53 San Juan..... .| 3.880042 7547.0 | 24024
stacks, 1917.1
McAllen, Metho- | 20 11 54,47 | 169 41 08 340 40 67 McAllen...... 3.600711 3087.6 | 13083
dist Church, | 08 13 58.156 | 310 50 02 130 69 34 Handy........ 4.248560 | 17723.0 | 58149
steeple, 1017.1
Edinburg court- | 26 18 03.60 | 337 16 43 157 18 06 8an Juan...... 4.130085 | 13520.3 | 44358
}lgolusc, cupola, | 98 00 44.59 | 46 11 50 220 09 47 McAllen....... 4.031023 | 10740.5 | 35238
YR
Pump statlon, tall | 28 06 16.75 | 140 04 32 320 01 46 Mamle........ 4,212312 | 10304, 7 | 53403
metal stnck,ml'l.li 08 18 23,79 | 182 58 21 2 58 25 Hickley....... 3.6086810 4602. 4 | 15297
McAllen, stand- | 24 12 17.838} 311 58 26.3 | 132 02 03.7 | Handy........ 4.265710 | 18438.2 | 60403
Ppipe, 1917 93 14 09.503] 28 22 00.6 | 208 21 05.3 | Hickloy....... 3. 865470 7336, 3 | 24069
172 66 57.3 | 352 66 61.0 | McAllen....... 3. 508080 3228.3 | 10502
Misglon, stand- ' 20 12 40.820( 255 03 33,8 | 7505 51.9 | McAllen...... 3.053178 8078.0 | 20455
pipe,1917. j 98 10 30.400| 322 43 27,1 | 142 44 565.9 Hickley....... 3, 9853835 9232. 8 | 30291
H 05 32 33,2 | 275 81 11.7 | Mamle....... .| 3,711057 5141.1 | 10887

1 No check on this position,

3 Checked by vertical angles only.



U. 'S, 'COAST 'AND GEODETIC SURVEY,

GEOGRAPHIC POSITIONS-—Continted.’

Distance.
: Latltude \ Back
Station. and Azimuth. {muth Tostation.
- longitude. bzimuth. Log | wet -
(meters). eters, eot.
Supplementary
pointa—-Contmuod
L] r . 124 L] ’ 44 ° ’ ’”
Banco, 1917 ........ 26 11.01.793| 122 40 41,5 | 302 37 57.3 |. Pedro......... 4,088457 | 12259,1 | 40220
08 22 47.9251 183 03 52. b 3 03 55.7 | Mamie. .. .| 3. 572080 3733.2 | 12248
200 38 39.7 | 110 41 32,9 | Hicklay.. .| 4.006719 | 11600.5 | 38250
Capatosa - ranch, | 26-16-36.601( 321 30 25.0 | 141 37 48.0 | Maymie 3. 923072 £388.3 | 27521 .
. southwest wind- | 08 26 48.401] 55 13 16.8 | 236 11 §1.2 | Pedro 3. 810546 0464.6 | 21208
» mill, 1817.. - : 149 21 51.1 | 829 20 58.0 | Palo... 3. 814417 06522.5 | 21398
Maximo Diaz |26 1833.18| 21 04 14 201 D4 06 Fordyco. .| 3.178588 1508,7 | 4050
: ;%rll_,cl(l,windmm, 98 34 25.60 | 186 33 43 6 33 64 Eltoro.... -| 3.789416 61567.7 | 20202
Windmill m\ar 206 20 34.13 | 37 58 21 217 57 YT Fordyee....... 3, 813308 0500.8 | 21348
trees, 1917.t 98 32 20.92 | 131 00 08 310 50 24 Eltoro........ 3. 562425 3661.1 | 11979
I‘Iorcs rnnch wind-| 26 18 02.50 | 72 36 25 2 2 36 02 Fordyece...... ,| 3. 190047 1651.1 | 5080
mill, 1 8 33 51.88 [ 178 00 19 35R 06 15 Tltoro........ 3. 849125 7065, 2 | 23180
Windmill nenr | 26.18 14.22 | GG 48 24 240 47 53 ]'ordyL‘o ....... 3. 320063 2002.5 | 0865
T{;WP houso, | 9% 33 35,90 [ 174 14 06 [ 354 1366 | Eltoro........ 3.828334 |  6734.9 ) 22000
I‘ltoromnoh wind-| 26 21 50.23 | 13 11 30 193 11 02. | Fordyece....... 3. 885031 7674.2 | 25178
mill, 19174 08 33 42.11 [ 96 02 00 | 276 01 52 Eltoro........ 2.705333 | - 507.4 | 1685
Monument R, P.4 { 26 21 16.08 | 262 67 06 82 657 08 Monument.....| 2.177767 | 160.58] 484.0
(International | 08 40 08.3) ‘
Bonndary . Sur- !
voy), 18l17.2 |
Mission, first 1ift | 20 00 55.05 | 143 01 49 | 323 00 40 | Mamio........ aiooses | 7an.a | 23nas
{)lel;n“p’ stack, | 08 20 (03,04 | 287 57 27 107 59 08 Hlekley....... 3. 824020 | 0682.3 | 21924
Edinburg, socond |20 12 24.78 | 221 2041 | 412123 | MeAllen...... 3.000255 1 3083.4 | 13000
%H‘mmp,%luck U8 15 5%, 68 3 54 31 183 54 24 Mickley....... 3.%26100 ; 0085, 1 | 21933
: v
Mission, third 11t | 26 14 55.43 | 280 (2 47 100 05 15 McAllen......| 3.073874 " p410.2 | 30803
?li;n,p,, stack, [98 10 57.02 [ 33117 40 | 151 10 28 | Hickley....... 4.110183 ! 12887.9 | 42283
T . I
Metalstack south- | 26 10 06.34 | 170 21 00 350 20 46 Mamle........ 3.743804 | 5543.8 | 18188
east of station | 98 22 07,20 | 283 38 40 103 41 18 Iickley....... 4. 002870 | 10000. 3 | 33026
Mamis, 10171 ’ :
Derxiéi{.lmjl eaves) 26 00 54.93 | 143 22 30 323 21 21 |Mamle......... 3.857013 ‘ 7200.0 | 23854
08 20 05,79 | 287 47 33 107 49 16 |Hlckloy........ 3.828032 | 0730.3 | 22081
Monastery, morth | 20 09 15,26 | 143 14 14 323 12 51 Mamle........ 3.041853 | 8746,0 | 28097
Ogd_/ castcupoln 08 19 32,156 | 278 41 07 08 42 34 Hickley....... 3.743302 ,  5537.4 | 18167
Fdinburg Pump | 20 03 44,01 | 143 23 05 223 21 63 Mamie........ 3. 880411 II 7503.0 | 24911
Co., taller of two | 98 19 57.50 | 285 47 42 105 49 20 Ulekley,...... 3. 807747 0423.1 | 21073
stucks 19170 |
1Iidalgn, chureh | 26 05 57.45% 171 09 50,6 | 351 09 46,7 | Ilickley....... 3. 725333 ‘ 5312.9 | 17431
sleo,})lenonrrlvcr, 08 15 45,708, 188 30 44. 1 840 20,2 | McAllen.......| 4.1784566 | 15081, 9 | 49481
1917, ' ©]2721036.3 ] 02 14 55.6 | Handy........ 4,214600 | 16390.6 | 53776
Misslon,second lift | 26 12 42,880, 255 00 34.8 | 75 02 50.7 | McAllen....... 3. 974007 l 0410.0 | 30802
ump, stack, | 08 10 §1.077: 320 13 01.8 ) 140 14 37.4 lﬂckl('y ....... 3.073227 0402.1 § 30847
?917. 97 29 54,4 | 277 28 39.7 | Mamie........ 3.076178 4733.5 | 16630
Capatosa ranch, | 20 16 36,641 321 40 12,5 | 141 41 35,3 3. 923375 8382.5 | 27502
northeast wind- | 08 26 45.013] 55 15 50,3 | 235 14 34.5 3. 811187 0474, 2 | 21241
mill, 1017, _ 140 10 87.7 | 320 15 44.4 3.814711 | 0527.0 | 21414
Church steo‘;lo 26 18 65.047) 124 26 23.7 | 304 20 44.2 .| 4.325101 | 21139, 8 | 60350
(MaexI[co), 1917, 08 50 0O. 253( 147 41 85,7 | 327 39 25,8 .| 4.243183 | 17505.8 | 57434
o . 161 46 21,8 | 341 44 02.9 4.108265 { 15718.2 | 51852
2 Checked by vortical angles only.

'No check on this position.”
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GEOGRAPHIC POSITIONS-—Continted.

Distance.
Latitudo . y
Station. “and Azimuth. nz?n?fkh. Tostation. Log
longitude. (meters),| Meters. | Feet.
Supplementary
Points—Continued.
o ’ " o I " o 14 "
Riogrande Pump | 26 05 47.185| 130 06 50.2 | 310 03 45.7 | Mamie.. .1 4.240053 | 10744,1 35250
Co., stack, 1018, | 98 15 42.338| 170 43 11.8 | 350 42 57.4 | Hickley, 3. 761200 0, 8 18503
188 08 25.4 8 09 00.0 | McAllen 4.186083 | 15380.9 50462
. 271 04 42,1 | 01 08 5.9 | Handy.. .| 4.211868 | 10288,0 53438
Riogrande, Catho- | 26 22 50.018| 208 37 15,7 | 118 38 40.0 | Monument....| 3.777726 | 5094.1 | 19666
Ife Church , |98 49 12,732 85 18 10.0 | 205 14 21.8 Rlngﬁold.. ..| 3. 855301 71€0. 4 23512
Steeple, 1917, - 157 26 46.06 | 337 26 37.4 | Grande.......| 3.127122 1340.1 4397
Rioﬂmnde, Starr | 206 22 562.921| 218 56 56.1 | 38 58 22.1 | Corpus........ 3. 030954 8530.1 27088
County ~ Court- | 98 40 10.531| 299 39 07.] | 119 40 30.4 { Monument....| 3.777017 5084, 4 19634
houso,domo,ml?. 84 36 22.4 | 264 34 20.9 | Ringygold...... 3. 850442 7235, 1 23737
) 153 22 §7.9 | 333 22 48,7 | Grande....... 3, 1080628 1284.2 4213
Rioando Motho- | 20 22 46.871| 86 12 17.4 | 206 10 18,2 | Ringgold...... 3.872703 7460, 4 24470
dist Cfmrch, 08 40 01.837| 148 32 25.7 | 328 32 12.6 | Grande....... 3. 104288 1604. 2 5132
steoplo, 1817, 210 54 14,9 | 36 565 37,2 | Corpus........ 3.930889 8528. 8 27983
R!oPmndo, stand- |20 22 28.680| 00 20 07.9 | 270 27 01.2 | Ringgold...... 3.807500 | 7897.7 | 25011
Ppipo, 1017, 08 48 45,483} 140 10 30.0 | 326 10 09.6 | Grande....... 3. 358086 2280. 8 7483
21218 53,31 3220 08,2 | Corpus........ 3.941152 8732, 8 26861
200 10 08.3 | 116 11 20.5 | Monument....| 3, 700774 5020. 8 16473
Roma, Catholic | 26 24 21.458( 171 10 32.0 | 351 19 14.4 | Roma......... 3.857246 71986 | 23017
Church, spiro, | 99 01 02.387 201 15 44.5 { 21 15 560.3 | Gorgora. «-| 3.312070 2051. 6 8731
1917, 241 36 17,2 | 61 38 38,9 | Garoona....... 4.001297 | 10029.9 32006
Roma, Church of | 26 24 23.034] 171 23 43.0 | 351 23 28.8 | Roma......... 3.854100 [ 7148.2 1 23452
‘the ~ Covenant, | 80 o1 02.u73] 202 11 85.3 | 22 11 47.5 | Gorgora ..| 3.303722 2012.4 6602
cupola, 1917, 241 58 38.7 | O1 55 65.8 | QGarcena .| 4.000v21 | 10021.2 32878
Oil derrick No. 1, | 26 306 08.65 | 321 01 30 141 03 03 Banchez ..| 3.903528 8104. 5 30166
19172 99 00 20,47 | 324 55 16 144 50 84 | Chinges. .| 4.024345 | 10576.0 | 34700
Oll derrick No, 2, | 26 35 10,85 | 330 04 20 150 05 17 Banchor......[ 3, 800705 | 0400.1 | 321027
18171 : 98 58 47.07 | 333 41 13 163 42 09 Chingos 3. 890447 7878, 4 ‘28848
Windmlll A, 10171, | 26 37 17.41 | 100 22 06 19 22 18 Tlores......... 3.341773 2100.7 7307
99 04 13.55 | 248 07 61 08 08 23 Burros........ 3. 332335 2149. 5 7053
Sauanaclo, whito | 27 02 38,20 | 254 45 14 74 40 48 Ygnacio....... 3. 771057 58156.0 19408
chl_llr‘ch spire, | 99 20 27.00 | 312 40 47 132 43 03 Feoro......... 4. 040388 | 11204.4 36760
Zapita, post offico | 20 52 31,060 16317 22,7 | 843 16 41.1 | Urebono...... 3. 944730 8805, 0 28888
~flagpoloe, 1017, 09 18 47.077| 260 22 28.3 | 70 22 54.3 | Zapata........ 3., 226430 1682.0 5518
207 21 23,0 | 117 23 15.9 | Rafael........ 3. 888041 77121.5 25363
ZB{)ulvn churoh | 20 52 16,557] 104 04 03.0 | 844 03 21.8 | Urcheno...... 3.000018 0200. 5 30402
8 eopfo, 1917. 99 18 46, 644] 236 27 30,2 | 60 27 66,0 | Zapats........ 3. 275050 1880. 4 0180
: 204 00 41,0 ) 114 11 33,7 | Rafaol........ 3. 876593 7609, 2 24030
Urebeno, green | 26 55 40. 454} 160 09 58.0 | 340 09 27.4 | Fooro......... 3.747626 5592.8 18349
roof,north gable, [ 99 20 20, 404| 180 58 08.8 { 00 60 07.5 ] Urebeno...... 3. 4156737 2604. 6 8545
. 321 40 34.0 | 141 41 42.1 | Zapato........ 3.820044 | 0703.8 | * 22010
Windmill west of | 27 20 17.000| 174 33 11.0 | 354 32 62.0 11074. 6 30288
station Goorge, | 99 24 20.953] 202 20 30,01 8223 22,7 ..l 3. 98817 32420
1o17, 832 02 61.9 | 152 05 23.5 | Dan.. ..[ 4.288785 | 10442.06 | 63788
. t . 21 12 38,6 | 201 11 54.5 | Dolores .1 3.843325 6971. 5 22872
Windmlill north- | 27 20 27.697| 176 31 13.5 | 35 30 54.3 | Laredo.. ..| 4.273925 | 18780.9 61647
west of statlon | 69 28 35,928} 205 47 61.4 | 25 40 25,5 | Fort.... . 4110018 | 12000.8 | . 42355
Dolores, 1917. 328 01 42 4 | 148 02 53.2 | Dolores. .. ) 8012.8 | 26289
Windmil) gouth of | 27 25 54.445) 1756 01 28.5 | 355 Ok 2.2 | Fort.......... 3.106111 1570.8 5154
Station Fort,1917.) 99 25 00.383| 214 21 20,1 | 34 23 04.6 Taylor........ 4.042151 | 11019.2 80152
227 02 20.0 | 47 04 64.5 | Casbeer....... 4.082004 | 12078.2 30027
Mountain poak No. | 26 03 52.040| 222 47 46,5 | 43 07 00.9 | Rolotn PR 56.023411 | 105538.5 | 346284
1 (Mexico), 1917, | 99 64 55.415| 233 6435,9 | 54 15 32.5 | Labral........ 4, 086907 | 970503 | 318406
242 54 33,2 | 6318 00.7 [ Roma......... 4.097251 | 00309,0 | 826013

. 1No check on this popition.
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U. 8. COAST AND GEODETIC SURVEY,

GEOGRAPHIC POBITIONS—Continued.

Distance.
Latitude Back
Station. ) zﬂdd Azimuth. azimuth To station. L
ongitude. . 0g
_ (meters). Moters. | Feet.
Supplementary
pointsa—Continued.
° [ " L] [ 14 © [ r
Mountainpesk No. | 26 13 50. 384| 233 45 58,3 | 64 07 34.1 4.008438 | 00840.56 | 320004
2 (Mexico), 1917, |100 00 09. 210 246 05 09.2 | 60 28 29.1 .| 4.970043 | 95280.0 | 312627
254 37 25.3 | 7503 22.3 5.003300 | 100784.8 | 330503
Mountain peak No. | 28 07 08,624; 242 02 10.1 | 62 38 32.9 | Roleta...-.... 5, 185671 | 153345.5 { 503101
3 (Mexico), 1917. 1100 33 22.409) 250 02 27.9 | 70 40 20.7 3 151357.2 | 490578
266 21 39.9 | 76 02 16.9 157478.8 | 516062
Mountainpeak No, | 26 18 22,326} 248 00 25.3 | 08 34 30.5 130410.09 | 447641
4 (Mexico), 1817. (100 27 58. 248 2506 58 22.8 | 77 34 07.8 136816. 4 2
262 27 52.8 | 83 00 13.8 144630.5 | 474628
Laredo,north wire- | 27 30 25.279| 171 28 23.2 | 351 27 57.0 10441, 6 34257
less mast, 1917, 99 31 06.895; 108 19 43.8 | 18 21 04.1 15140, 1 40072
2063 07 06,5 | 83 07 57.0 3024. 8 0024
, 304 43 32.8 | 124 46 10.8 11880.0 | 38078
Laredo,south wire- | 27 30 20. 144 171 21 35,1 | 351 21 08.2 10604. 5 34792
less mast, 1917, 99 31 05.258) 197 68 67.4 | 18 00 17.0 156276.3 50119
200 01 17.2 | 8002 07.0 3003. 5 0854
304 13 03.4 | 124 16 40,7 11753. 5 38561
Laredo, olectric | 27 30 03.821] 155 57 38.9 | 335 56 16,2 .| 4. 12031.0 372
Light and power | 99 20 0L.637| 160 58 43.9 | 340 58 43,0 3.034047 | 1081, 0 3549
i)m;lt,standpipo, 185 21 24.7 521 48,5 .| 4. 178908 | 15097.6 49633
Laredo, electric | 27 30 03.687| 156 06 44.2 | 336 05 22.1 | Knob......... 4.070052 | 12021.3 | 39440
light and power | 99 29 05. 830 162 42 61. 8 | 342 42 40.5 | Laredo. -.| 3,031496 1076. 2 3628
plant, brick 185 28 47.4 529118 { Orvil.... ..1 4.170118 | 15104. 8 49508
stack, 1917, 203 37 06.8 | 83 40 42.2 | Taylor........ 4. 109581 12870.1 42225
Nuevo Laredo, | 27 30 30.009! 162 59 25.8 | 342 58 33.3 4.027210 | 10040.6 | 34030
Presbyterian | 90 30 00.783| 102 39 34.4 | 12 40 28.4 .| 4.163770 | 14580.4 | 47836
Chureh(Maoxico), 261 25 18.0 | 81 25 42.2 .13,101887 | 1461.7 4703
1917, 310 09 08.7 | 130 11 26. 4 4.030302 | 10722.6 35170
Laredo, Catholie | 27 30 07.689| 165 16 13.8 | 345 15 25.5 4. 050063 36867
Church, steeple, ( 99 30 19.167| 193 02 07.9 { 13 03 00.2 (17213
1817, 241 54 42.0 | 601! 55 10.4 3973
204 56 40.2 | 85 00 49.3 48755
Nuevo Laredo, | 27 20 12.098| 172 33 11.3 | 3562 32 43.6 41527
standpil;e (Mex- | 99 31 03.5630{ 195 42 42.9 | 16 44 01,7 56505
ico), 1917, 22822 02.2 | 458 22561.2 12177
295 09 33.9 | 115 12 10.4 35057
Nuevo Laredo, | 27 20 34.095; 107 60 21.1 | 347 56 38.2 30020
church (Moxico), | 99 30 30.021) 193 17 22.4 | 13 18 26.0 63769
1017, 226 00 47.4 | 40 01 21,2 9154
300 38 10,0 | 120 40 37.3
Central l.aredo | 27 30 04.794| 160 50 13.7 | 346 49 30.4 36018
watorworks, | 99 30 20.912| 194 01 27.9 1 14 02 31.2 50732
standpipe, 1917, 243 27 40.5 | 63 28 22,9 7290
264 42 21.1 | 84 46 35.2 49745
Contral Laredo ) 27 30 03.335) 166 51 50.5 | 346 51 07.0 87085
waterworks, | 98 30 29.728) 193 57 68.0 | 13 &9 01.1 . 50871
brick stack, 1017, 242 22 38.8 | 62 23 12.0 2238.0 7313
204 32 06.7 | 84 36 20.0 15161. 5 9742
Pumplng statlon, | 27 34 52.87 | 167 28 36 347 28 20 2140. 5 7023
southernmost of | Y0 31 46.43 | 223 36 27 43 38 00 8474.3 27193
twostacks, 1917.1
House north ofsta- | 27 34 00.59 | 330 2820 [ 156 20 09 | Casbeer.......) 3.800036 | 7345.7 | 24100
tion Taylor, |99 2131.17 | 350 67 26 | 176 57 30 | Taylor....... [ 3.768100 | 5876.2 | 19279
south gable, 1917
Windmill east of | 27 30 49.70 | 75 33 45 255 32 00 Knob. ........ 3.781311 6043. 8 19829
a{galgl(lm Knob, | 99 28 20.92 [ 190 13 48 10 13 55 Orvil.......... 3.411245 2571.8 8467
White house |27 34 40.32 | 17205 32 | 852 05 28 Knob......... 3.397801 2490, 5 8200
(Mexico), 1917.1 | 99 31 50.81 | 222 20 42 42 28 22 Orvil......... 3.940387 | 8838.7| 28008

1 No check on this position.
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Distance.
Latitude
Staton. and | Azimuth. | Bock " Los
longitude. ' (motors),| Meters. | Foot.
Supplcmentary

points—Continucd e s o 4 n ot m

Windmill east of | 27 43 22.08 | 341 07 12 | 101 07 42 3.747211 | 6687.4 | 18331
north of station | 09 34 40.76 | 90 54 19 | 270 561.57 3.010872 | 83152 ] 27281
Floldings, 1017.1 " i

Isabel, 1917........ 27 30 52.600] 164 26 zs.’p 344 24 B7.7 .| 3.835475 { ©840.6| 22463

99 38 46.163{ 261 562 46.2 [ 81 56 06.0 3022150 | &70.7( 27463
| 302 60 40.2 | 122 53 47.0 .| 4.118870 | 13148.3 | . 43137

Smallhouse, mine, | 27 41 36.274| 238 24 42.0 | 58 26 16.1 ..[3.812058 | 6500.7 | 21328

1917, 99 33 15.427| 277 16 50.8 | 97 21 18.4 Sf4.108400 | 167983.2 | &1816
. <1200 13 40.2 | 110 19 OL.1 | 4.324004 | 21120.0 | 00201

Matthews’s ranch, | 27 41 28.407| 110 10 56,7 | 206 08 60.9 3.917001 { 8202.1 2107

windmill, 1017, " | 99 35 22.603| 127 16 09.3 | 307 18 25.7 4.082017 | 12103.7| 39710
308 11 46.2 | 12312 31.1 3.510060 | 3230.4 | 10618

Arslaranch, wind- | 27 44 29,007 81 18 56.0 | 201 14:47.6 4 130970 14700.8 | 48525

mill, 1017, 99 30 69.627| 04 55 46.3 [ 274 60 59.9 16898.7 | 55442
215 37 11,3 | 3537 43.7 3 610388 3276.3 | 10749

Windmillnear Ma- | 27 87 42.714 40 44 07.0 | 220 43 22,2 3.017120 { 41412 13587

verick, 1917, 00 30 24.807| 133 31 22, 4 | 313 20 60.1 3.876225 | 7520.1| 24672
183 3207.2| 332..5 4,101108 | 15521.7 4

White windmill | 27 36 49.757] 75 33 47.3 | 255 32 083 3.781308 | 0043.8 | 10829
southwest ofsta- | 99 28 20.923| 128 22 21.7 | 308'19 56.1 .| 4.040248 | 10971.1 35094
tlon Orvil, 1917, 100 13 48.7 | 10 13 &0.5 8.411259 | 2577.9 8458

Windmill east of | 27 38 40.290] 46 50 30.9 | 220 50 10.3 3.222746 | 1670.1 5470
station Orvil, |09 27 28.781| 100 57 08.5 | 288 64 14.4 4.031150 | 10743.6 | 35248
1017, 163 58 38.4 | 343 67 32.8 4.145015 | 13003.1 | 45009

Windmill north- | 27 41 45.203| 12 40 50.4 | 192 40 31.4 3.827552 | o722.8| 22056
east of statlon | 09 27 19.384[ 77 46 05,7 | 257 43 07.1 -.[4.032578 | 10779.0 | 35364
Orvi, 1017, 152 50 58.8 | 332 40 48.7 Jgs.o88581 | 0027.8| 20619

Windmill north- | 27 40 01.702| 301 05 17.3 | 121 08 519 3.814679 | 65265 | 21413
cast oI station 99 31 37.098] 532 41.1 | 186 32 28,9 3.8712225 | 7451.2 | 24448
Krnob, 1 104 31 52.2 | 284 30 83.5 3.554603 | 3586.4 | 11760

Wxndmm north- | 27 41 30.40{ 13200 | 181 81 69 3.323082 | 2108.5 6918
east of station | 90 33 41.72 [ 108 01 31 | 287 58 38 4.020508 [ 10703.1 35115
Floldings 19171

Windmill  north- | 27 47 54.00 | 327 14 28 | 147 16 0§ | 3.600042 | 3077.8| 13050
east of Margarita | 09 81 08.45 { 60 10 27 08 .[ 4.219369 | 16571.4 | 54308
ranch, 19172

Windmillsouth of | 27 48 50.27 | 13 48 05 103 45 43 3.739110 | 6484.2( 17063
gf{ﬁ!}l?n Tajoune, | 99 20 02.17 | 121 00 40 301 00 38.060026 1149.8 372

Windmill, no |27 47 52.08 | 37 64 58 . | 217 54 15 3.615044 | 4120.0 | 13550
wheol, 10171 99.28 17.15 | 140 11 20 | 320 10 51 3.539640 | 3403.7 | 11364

Tordillo, white | 27 43 51.36 | 80 50 10 = | 260 57 59 3.082130 | 4800.8] 15780
b?omd 'wost ga- | 90 30 50.85 | 113 48 17 | 292 40 10 3.878518 | 7569.9 | 24803

’ v .

Windmill north- | 28 04 33.203f 04 12 00.0 . 3.616300 | 4123.8 ] 13530
east of statlon | 08 44 07.003| 102 18 60. 4 3.963442 8083. 4 20473
Cup, 1017, 162 44 37.0 4.309354 | 25081.5 | . 82288

House northwest | 28 09 20.801] 326 38 45.5 .| 8.010487 |  8307. 8 27267
of statlon Twin, | 99 52 16.870| 130 15 28.0 ..| 3.847647 | 7039.6 | 23000
south gable, 1017. 142 48 26.8 |. .| 8.921105 [ 8340.8 | 27364

Windmilinearsta- | 28 11 55.005 57 20.3 .| 4160873 | 14450.2 | 47409
tion Big, 1017. | 80 564 40.002 33 08 55.0 .| 3.162878 [ '1455.0 4774

149 37 05.9 ..| 3.342000 | 2198.2 7212

223 26 37.7 4184101 | 14201.4 | 46789

Espe d ranch, | 28083808 (3582412 |[17824 16 &750169 50255 | 18466
Xmﬂl 1017." | 90 49 34.30 1 130 07 43 | 310 04 59 4.001806 | 12358.5t 40640

! No check on this position.
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22 U.’S. ‘COAST AND GEODETIC SURVEY.
GEOGRAPHIC POSITIONSContinied.’
Distance.
Latitude Back
Station, Y zindd Azimuth. azimt(;th To station. Lo
ongiiude. . .
g (mete%s). Moters. | Ioot.
Supplementary
pomtﬁContlnued .
o ’ " L I " L * ”
Red, 1918.......... 28 20 28.468| 130 30 49.0 | 319 27 15.6 006 | 18793.0 61657
. 100 02 19.541| 204 16 47.9 [ 24 17 30.7 3. 776047 £071.01 19500
24531350 6534 18.4 012520 | 10202.6 ‘33768
320 36 02. 5 | 140 39 20.9 17991.0 50025
91517.11 189 15 05.2 3. 627400 4240.3 13012
Dentonio hotel, | 28 19 18,027} 190 21 40.7 10 22 01.1 3. 815280 8535. 2 21441
south gable, 1018. | 99 57 18.649] 307 53 51.8 | 127 54 22.9 3, 358194 2281, 4 7485
. . 344 41 12,3 | 164 42 08.0 % 1217, 2 39932
Dentoniowindmill,{ 28 19 31.832) 190 18 04.5 | 1018 23.6 3.785473 6102.0 20020
1918. 99 57 15.556) 284 45 56..7 | 104 50 01. 2 4,102121 | 14525.2 47655
316 47 02,3 | 136 47 32.3 3. 308081 25068, 0 8222
345 34 11,2 | 185 35 05.6 12500, 8 41208
‘Windmill near sta- | 28 20 03.775, 32 60.8 | 100 35 41.2 3.003400 | 9R51.2 | 32320
tlon Red (no [100 01 59. 174/ 320'25 21.6 | 140 28 30.3 4.231766 | 17081.0 55043
wheel), 1018, 19 51 20,7 } 109 50 50.1 3. 56} 3641, 5 11047
130 43 27,3 | 319 39 44.2 4,200157 | 19776.8 04884
Windmill near | 28 19 56.641) 197 27 21.0 | 17 27 49.9 3.74%53 5525. 3 18128
clump of trees, | 99 57 36.353| 286 52 51.8 | 108 57 08.0 4,183845 | 15270.2
918. 31816 09.1] 138 10 48. 8 3.535194 3420.21 11251
Winamil hearsta- | 28 18 05.407| 225 44 25.8 | 45 47 00.9 Lo 4004001 | 12410.3 40743
tion Barr, 1018, (100 02 02.156; 310 57 12,7 | 131 00 22.7 ..| 4181130 | 14492.4 47547
100 43 16.3 | 280 42 56.1 .| 8.0704560 1176.1 3859
Windmill nearsta- | 28 19 42.260( 283 39 40.4 | 103 42 22.9 .| 3.957934 8.8 20779
tlon Red, 1918../100 01 30.301( 320 37 57.1 | 140 40 564. 9 ..| 4.208019 | 16144.3 | 52067
33 57 00.1 | 213 56 368.7 .| 3. 5622498 . 4 10026
Windmlll, 1018....| 28 21 28.22 | 237 22 11 57 23 17 3, 652209 4490, 5 14733
09 58 54.38 | 320 49 00 140 50 17 3. 833008 8977. 5
46 09 36 | 226 07 47 3. 939290 80605. 5 28528
Windmill, 1018....] 28 23 26.6768/ 61 43 02.2 | 241 40 §9.6 3 901041 7978 2177
: 100 08 55.243| 108 46 23.1] 288 43 17.5 11215. 7 36797
170 43 36,1 | 350 43 10. 9 3 960248 8917, 7
8ilo, slngle gray, | 28 31 58.08 | 212 51 44 32 b3 85 4,130042 | 13078.0 44877
1818.1 100 21 24.89 | 261 13 10 81 18 65 4, 112247 | 12040.3 42484
Tallost of three [ 28 38 12.003( 233 32 61,1 | 53 36 13.4 { Laplace....... L 163148 | 142281 46680
stacks, mine (100 38 35.378| 230 65 19.8| 66 569 62.2 | Eagle......... 4,204285 | 18377.4 60293
(Mexlcos, 1918, 240 02 57.1| 60 07 20.8 | Pass.......... 4.285878 | 17218.8 | 56476
Stack, mino (Mex- | 28 34 30.295) 230 10 44,9 | 50 22 03.9 | Laplace....... 4, 370853 | . 23488.4 77062
lco), 100 40 80.303/ 233 00 28,1 53 08 57.2 | Eagle......... 4.440420 [ 27560.5 1 90451
’ 234 52 16.9| 54 6837.3 | Pass.......... . 420608 3 803985
Btack, mine (Mex- | 28 30 48.754| 231 37 55.8| 51 42 01.8 | Laplace....... 4.249203 | 17762.0
lco), 1918. 100 38 06, 546) 234 49 30.7| 64 54 46.8 | Eagle.........| 4339767 | 21865.9 71738
20718201 67 23 38.5| Pass...cou.n.. 4.316188 { 20062.6 | 67701
Splre, mlne (Mex- { 28 37 24.031 232 07 30.5 | 52 11 16.1 4. 208907 16177. 83078
fco), 1918. 100 37 24.205| 235 27 68.7 | 55 32 54.5 4,307624 | 20301 : 66005
238 11 20.6 | 5816 10,7 4.281288 | 19110 d ' 62008
Flat-roof bullding, | 28 37 26.971| 232 35 26.5 | 52 39.13.9 .| 4.209512 | 16199.0| 53149
chimney (Mex- (100 37 27.823] 235 40 68.51 55 54 66,0 4,308168 | 20331.4 | 68704
ico), 1018. : 238 34 34.4 | 58 39 23.2 4.28208) | 18140.6 02817
Tank near station| 28 42 43.801| 230 86 18.3 | 50 39 20.2 4,075060 [ 11903.8
Laplace, 1918. 100 29 30. 469| 246 53 83.7 | 68 54 42.2 3. 623804 4205, 4 13797
266 21 47.2 | 86 22 47,1 3. 530119 8880. 4 11120
324 52 22.4 | 144 55 50. 4 4,330163 | 21387.2 70108
Elglo Pags water 28}2 80.005| 242 18 49.2 | 62 19 17.2 4,122570 | 13260. 8 43506
and powerPlant, 100°30 24.649( 251 22 47.01 7124 2L.6 3.760754 | 6033.2] 18483
tall stack, 1018 ' 205 43 13.3 | 85 44 38,2 . 687228 4866. 6 15987
321 31 58.8 | 141 38 0L 7 4.345375 1 22160.11 72671
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Latitude
Station. an
. longitude.
Supplementar
mlrua—Contmugd. o v
Laone tree, 1018..... 28 45 56. 509,
100 23 20. 190,
Esgle Pass Catho- | 28 42 37.328
lio Church, cross, {100 30 23,569
1018, )
Eagle Pass con- | 28 42 57.214
vent, cupola,1918.(100 30 02, 099
North Eagle Pass, | 28 43 11,
prowminent butld- 100 30 00.
ng, latticework
on roof, 1018, °
International Coal | 28 46 27. 570
Mine, tank, 1918. (100 81 11,728
House 12 miles | 28 51 56.47
northwest of (100 37 20. 48
Eagle Pass, cu-
pols, 1018.1
* Lamarmine, tank, | 28 48 02. 70
10181 100 28 80,10
Windmill south of | 28 48 12 87
station Nfn e, [100 31 1833
1918,1
Windmill north- | 28 50 46.80
east of station 100 30 51.72
Nine, 1018.1
House 8 miles | 28 54 26.58
northwest of Pa- {100 27 02, 96
oma, north ga-
Dle, 1918}

Paloma ranch, | 28 62 46.33
vwludmlll, 1018,1 (100 24 3531
Tank near red- | 28 50 80,213

roofed building, [100 24 20, 877
1918,
Windmill near sta- | 28 59 83, 534!
tion Lake, 1918, _100 31 387.831
Windmill nearsta- | 20 00 10.011
‘tlon ‘White, 1918, 1100 31 02,
Windmill, 1918. .../ 29 06 611
100 37 12
Neoly’s ranch, | 29 07 21,57
windmill, 1018, * {100 33 22. 27
Jamerson -ranch, | 29 06 38,
_wln_gmﬂl, 1918. " (100 33 83.7
4y R .
Anacucho ‘Moun- | 2011 03.90
tains, highest |100 17 15.13
peak, 1018.1
1 No check on thi

s position.

Distance.
Azimuth Back Tostation. [
* | azimuth. “Log
(woters). Meters, | Feet.
° ’ ”n L] 14 ’”

248 50 42,2 | 68 50 46.2 8.5 783
4023 20,7220 21 8L.6 8782.1| 28813
8517 24.3 | 235 15 34.8 T518.4 | 24667

250 45 83:3 | 70 47 07.3 5628. 1 18448

258 18 05,8 [ 78 18 29,2 1381. 7 4533

205 03 00,8 | 85 04 85.2 4841,8 1 15888

2566 20 27,7 | 75 21 51,7 4002.2 [ 16083

272371501 9238380.4 4261.81 13082

202 53 24.0 | 112 83 87.9 853.8 2801

2060 14 21.0 | 80 18 44.1 4761.1 15620

27820 89,2 | 983053.7 4253.5 1 13085

316 07 21,6 | 1306 07 84.6 1062. 0 8484

207 00 41.06 | 117 08 38,8 7432.6 | 24385

308 11 23.8| 128 13 12.4 7800.4 25892

331 47 50,2 | 151 48 37.3 5628. 8 18407

312 39 M4 132 44 39 Eaglo......... 4.354213 | 22005.4 | 74165

816 04 21 186 09 Pass.......... 4. 860683 | 23263,9 | * 76326

349 42 19 3, 08045} 9760.0 32021

119 15 28 .| 8.699970 8011, & 16442

185 02 50 3.331770 | 2146.7 7043
109 37 08 .| 8.933450 | 8579.3 | 28147

212 52 04 .| 3. 590768 3078, 9 13054
11 84 88 8. 424008 | ~ 2064, 7 8710

138 23 83’ 3.098313 | - 4002.4 | 16379

259 34 09 .| 3. 724877 5307.8 17412
873649 | 2673428 3. 905704 8048.3 1 28408

133 00 17 ( 313 68 07 4,000052 | 10001,2 | 32812

355 48 19,7 | 175 43 84, ..| 4.058251 [ 11435.4 1 387413
51 42 30,8 | 231 40 26, .1 3.077059 | 0506.2 ( 31185
94 04 25,3 | 274 01 15, 4.027288 | 10048, 6 34930

326 53 25.3 | 146 54 89.1 7550. 7 24802
3418 18.4 214 17 08. 8 0002.2 | 22045

175 82 45.0 | 355 32 44.0 208.7 668

336 04 49:0 { 155 05 45.8 7641. 9 24744
87 50 56.1 (217 55 20.6 7873.2 | 25831
72 82 23,5 | 2532 82 06.2 1013. 6 3328

116 23 18,2 | 206 21 02,1 3.900755 | 8123.7 26653
195 26 28.0 | 15 27 02.9 | Poters.. ., 7084.0 ) 23241

276 52 34. 5| 95 54 19.8 | Jamerso 3. 7685652 5882, 4 19209

354 21 45.5 | 174 21 68.6 | Towne. 3.8N27 | 74340 24383
13 50 50.6 | 193 50 52.6 | Jamerson. 3.200077 1588, 5 5212
33 27 44.3 | 213 20 05. 3 N 9901.3 | 32780

101 12 49,1 [ 281 08 45.7 173,71 45189

143 3513.1 | 323 83 64. 8 7320.7 | 24018
25 00 17.2 | 208 00 15.9 174.7 573
36 47 10.4 | 216 45 37.0 | 8681.0 | 28481

107 08 02, 4 | 287 02 04. 7 13811, 01 45312

150 88 51,6 | 330 67 38. 9 8318.6 | 27202
188540 | 1083224 34200. 5 | 112423
35 80 37 215 24 52 33114.3 | 108042
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GEOGRAPHIC POSITIONS—(ontinued.

Distance.
Latitudo Back
Station. . :Rdd Az{muth, azln?fxth Tostatlon. | L
ongitude. . 0f
(meters). Moters. | Feet.
Supplementary

po‘””.continued‘ ° ’ ” L] I i1 L »

Spofford, church | 20 10 18,35 | 01 26 18 271 19 41 Peters. 4271300 | 18076.7 | 61275
steeple, 1918.} 100 24 32,12 | 18534 68. |. 53533 Bracke 4.313235 | 20570.0 | 07487

Brackettville, | 20 18 22,37 | 87 20 54 267 13 22 Ross. 4,307164 | 24054.8 | 81873
church, 1918.3 100 25 18,34 | 210 14 30 30 15 29 Bracke 3. 809448 6448. 3 | 21166

Brackettville, | 2018 19,53 | 8733 17 | 267 25 44 | Ross.... .| 4.307089 | 25002.8 | 82030
Army post flag- (100 25 16,42 | 209 27 27 20 28 25 Brackett...... 3. 812810 6408. 5 | 21320
pole, 1918, - Lo

Brackettville, | 20 18 10,17 | 88 12 16 268 04 46 Ros8.....eeuen 4.395537 § 24882.1 | 81508
hous?, cupola, {100 256 21.24 | 209 13 06 29 14 07 Brackett...... 3, 833302 0813. 4

Brackettville, { 20 18 20,870, 50 13 33.9 | 230 08 21,3 | DPeters......... 4. 32179 | ;22499. 8| 73818
standpipe, 1018. |100 25 23.124| 87 26 20.7 | 207 18 57.0 | Ross. ... .. 24823. 8 | 81443

211 00 42,7 | 31 01 43.9 | Brackott 0553. 9 | 21502

Windmillneersta- | 20 20 10,254| 70 03 03,0 | 250 00 02,5 |- Kelly 4.021885 | 10518. 8 | 34504

. tion Moore, 1018, {100 48 28.003) 118 39 53,3 | 298 3¢ 43,7 | Moore... ] 2. 776216 £06.0 | 1955
238 20 17,3 | 58 32 55. 5 | Hamilton 4,145792 | 13989. 2 | 45806

Windmill north of | 20 31 11,371) 253 44 42,7 | 73 48 27.8 4.107248 { 12801.1 | 41908
station Moore, (100 48 41.555] 2 30 05.7 | 182 39 02, 8 .| 3.5637424 3446, 9 | 11300
1018. 5227 31,4 23224 37.5 4.079511 | 12009, 1

Word, 1918, .......| 30 02 54.954| 22 52 34,2 | 202 48 33, 4. 524077 | 33425. 4 1100663

101 01 28 141} 23 36 56. 5 | 203 32 39. .| 4.539041 | 34587. 2 |113508
91 35 49,21 271 26 26, 4.478875 | 30107.5 | 98778

Santa Rosa Moun- | 20 05 28 164( 197 07 53,3 | 17 17 2). 5. 020205 | 104776, 8 343756
tain  (Mexito), [102 37 14.600] 203 19 21.9 | 23 32 48, .| 6.044251 | 110726. 3 [3632756
1918. 211 14 13.3 | 31 31 40. 5. 041138 | 100936. 5 (360680

Precise level B. | 20 22 41,19 | 08 08 09 248 08 06 2.343113 220.35| 722.9
M., £ 31, 10180 {100 40 04,04

Del Riostandpipe, | 20 22 00,54 | 176 10 45 368 16 34 Kelly... .1 3.976489 0473.0 | 31079

- finial, 1918.X 100 54 12,10 | 282 21 10 102 24 01 Dobkins. .| 8. 9860567 9661, 8 | 31609

Windmill north- | 20 23 01,46 | 33 21 82 213 21 43 Johnstone.....| 2.927077 845.4 | 2174
east of station |100 45 54.39 | 46 40 32 226 39 19 Dobkins......| 3. 7389010 5481.7 | 17985
Johnstone, 1918} :

Windmill south of ; 20 22 19,93 | 56 58 23 235 57 18 Dobkins...... 3,647025 4430.3 | 14555
station John- (100 48 05,02 | 164 §7 18 344 57 13- Johustono..... 2. 773062 593.0 | 1940
stone, 1918,1 :

Jim, cairn, 10181...0 20 46 14.37 | 435022 |23 5000 | McNutt....... 8.006003 | 1247.1 | 4092

: 101 09 81,87 | 19} 23 18 1123 16 Hm........... 0. 498395 5.0 16

Round Mountain | 20 11 36.482) 104 30 35,8 | 344 32 30,2 Peiiy 4,032400 | 85586. 0 [280795
(Mexico), 1918, {101 47 44.697| 191 44 47.0( 11 50 40.7 | Babb.........| 4.074146 | 04220.6 300122

204 50 15.7 | 2503 52,8 | Blue..........} 5.022028 | 106421, 2 {3456809

Dryden water '30 02 47.730( 48 88 56.7 1 228 67 23.3 | Eldridge...... 3.817087 6582, 8 ; 21631

tank, 1918, 102 00 54,184) 178 34 02,1 | 358 33 58,4 | Hen........... 3. 001244 7060, 1 | 201356
278 44 08.1 [ 98 44 37.0 Dl;ydun east | 8.202450 | 1503.9 | 5229
hasc,

Shar tilp (Mex-| 29 21 28.074| 183 48 2.1 35029.0 | New.......... 4. 8059089 | 78702.0 1238210
ico), 1818, 102 36 38,344| 202 57 19.1 | 23 06 31.3 | Road...... 4. 884400 | 70640. 8 [251446

) 210 43 28,8 | 30 50 41,0 | Eldridge...... 4,923755 | 83898, 7 |275258

White tip, 1918....( 30 12 20,558/ 207 34 02.5 | 117 47 80.8 | Road......... 4.703160 [ 50484.7 105632

102 45 62.840] 6 30 55,0 | 186 30 45. 2 | Dry........... 3. 685508 | 4848.4 | 15807
72 41 03.3 | 252 35 23, 2 | Brown........ 4,277010 | 1%063. 5 | 062316

Black Mountain, | 30 43 21.033| 62 22 40, 7| 242 16 48, 2 { Baldy......... 4,317372 | 20760, 9 | 68133

1918, 103 58 58.6851| 163 49 10, 3 | 543 46 25. 5 | Nownan,.,...| 4. 508712 } 32203, b {106851
251 11 68,21 711743.0 | Btar........... 4,277428 | 18942, 1 | 62146.
319 65 12,2 | 140 09 23,9 | Ord 8(;} 8. | 4. 843381 | 69723, 8 228762

1 No check on this position,
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Distance.
Latitude |- :
Station. and Azimuth. azmlt(h Tostation. L
. = Og
longitude (metors), | Moters. | Feot.
Supplementary ) :
Ppoints—Continuod.
. o ” ° 1 e ¢+ 2 . , N -
antooth, 1918..... 30 41 06.32 | 105 54 32 285 30 45 « | Chispa........} 4.080795 | 47950.7 (157318
104 13 40.12 | 161 35 39 341 29 29 Krouse........ 4. 780754 | 60360, 7 |198033
Yol 202 27 39 1223220 NewIaN......| 4. 580074 { 38025 4 ;24765-
Twin Buttes (U. | 20 67 27.32 | 134 00 08 313 568 60 Rond........;. 3. 765604 5829, 9 | 19127
gﬁlg 8. signal), |102 15 26.74 | 237 30 56 57 42 40 Eldridge. ..... 4,010012 | 10397.1 | 34111
Moflets seotion |30 03 16,02 | 311 62 34 |.131 64 22 Eldridge......} 3.880681 T767.0 | 25449
house, south {102 13 34.40 | 47 08 06 229 05 60 Road.........| 3. 092444 0827, 5 | 32242
gable, 1018,1
Tres Hormanos, | 30 00 46.00 | 176 14 14 | 356 13 54 | Brown........ 4.108447 | 157924 | 51812
19181 - 1102 66 30.63 | 260 47 68 | 80 59 33 New...eeunnon 4.576820 | 37654, 8 |123539
Tres Hermanos | 30 00 48.026] 224 52 16.3 |- 44 67 24.7 | Dry........... 4.300470 | 23413.7 | 70816
(cairn), 1918. 102 66 30.721) 249 14 37.1 ) 69 32 4.5 Susnderson (U.] 4, 784343 69861. 5 |189670
’ ’ 260 40 45.9 | B1 01 20,6 | NeW..........| 4.576812 | 37654, 1 |123537
Ord (U. 8. G. 8. | 30 14 25.05 | 167 07 28 337 07 25 . 1. 220760 16.6 54
cairn), 1918.1 103 30 54.43
279 47 53 100 04 52 4.740317 | 54004, 2 [180427
Marathon, 10181...| 30 12 31.84 | 281 02 25 101 11 59 n 4,4033905 | 31145.5 |102183
103 16 11,67 | 98 29 44 278 22 19 Ord B()U S. | 4,377871 | 23871.0°| 78317
Goat Mountain, | 20 45 14,64 | 167 53 40 347 47 10 aldy......... 4.990793 | 99062, 4 1327927
Illgi'g}\vost ond, (103 57 17.61 | 218 05 31 38 18 43 Ord S()U. 8. | 4.836365 | 68604,9 |225081
Tres (U. 8, Q. 8. { 80 46 38,46 | 117 13 18 207 13 18 [217:3 SO 1, 336460 2.7 n
signal), 1018, (103 47 38.68 . :
Btar (U. 8. G. 8.), | 30 40 38,38 | 115 ¢5 08 205 45 06 Stal..caseees ..| 1.452003 28,32 92,9
19184 103 47 38.35
BaldysU.S.G.S.), 303807.86 | 874416 | 206744 16 | Baldy.........| 0.748183 5.60 184
1018, 104 10 24,40
Flat cone, 1918..... 30 60 29,53 | 172 54 07 352 52 58 20048, 6 | 95304
104 23 24. 44 | 257 20 41 77 30 24 30776. 6 [100873
328 30 46 148 37 20 39760. 1 {130446
Bouth Guard, 1018.| 31 53 31.97 | 322 41 40 143 08 16 123752, § {400011
104 51 39.58 | 331 38 33 151 52 10 86928, 7 [285192
334 38 59 . | 16500 23 153947, 3 [505076
SanJuanreforence | 26 11 17.400! 197 31 40 17 31 40 29, 80 7.8
mark, 18171 98 06 36. 834) . :
Handi relerence | 26 05 37.8560, 33 09039 [2130938 | Handy........ 1, 55035 35.51 116.5
mark,1917.} 98 05 55.607| )
McAllen reference | 26 14 03,008 312 19 39 132 19 40 McAllen...... 1,068417 43.33] 158.6
mark, 1017.L 98 14 25,157 - - _ :
Hickley reference | 26 08 48.105| 272 53 64 92 53 54 Hickley....... 1, 40487 31,23 102,56
mark, 1917.1 98 16 16, 204, - .

Mamie reference | 26 13 02.016 190 38 36 10 38 36 Mamie........; 1.45728 28, "84.0
mark, 1017.1 98.22 40, mi ' '
Palo reference | 26 19 37.350: 180 35 48 0 35 48 Palo....c..eo. 1.60249 49,28 16L.6

mark, 19173 98 27 48.206 :
Pedro reference | 26 14 38,9017| 287 51 21 107 51 21 PodrO.eececs-- 1. 24969 17,77 58.3
mark, 1917, 98 28 59. 113, o : .
'Fordyce reference | 26 17 47.508| 270 11 20 99 11 20 | Fordyce.......; 1.16137 1417 485
' mark, 1917, 08 34 45. 742 I
Eltoro reference | 26 21 50.454; 188 29 29 82920 | Eltaro........| 1.67015 46,70 158,86
mark, 1917.2 98 34 00. 555

1 No oheck on this position.
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GEOGRAPHIC POSITIONS—Continued.

Distance.
Latitude Back
Station. . gﬂdd Azimuth, | o CROR To station. - Log
ongitude. . :
(meters). Meters. | Feet.
Supplementary
polntf—Continued. o ¢ ’ ° ’ " ° ’ ’”
Chinges reference | 26 31 27.785, 56 25 61 {236 25 51 | Chinges....... 1.36154 22,99 76.4
mark, 1917, | 98 56 40,245 - )
Banchez reference | 26 32 16.073| 127 48 14 | 307 48 14 | Banchez...... 1.139721 13.795| 45.28
mark, 1017.1 98 56 50.779 .
Margo reference | 26 33 23.2090 249 00 14| 69 00 14 | Margo......... 1,20140 15,90 52,2
mark, 19172 09 01 24.327
Labra reference | 26 34 42.268| 10 47 51| 190 47 51 | Labra......... 1.00247| 10,057 | 83,00
mark, 1817.1 99 07 41.388,
Burros reference | 26 37 43.853; 332 44 16 | 162 44 16 | Burros........ 1. 17580 14,990 49.18
mark, 1917,1 89 03 01.686 '
Flores reference | 26 38 25.027| 58 58 40 | 238 58 40 | Flores......... 1.22272 18. 700 54.79
mark, 1917.t 99 03 46. 697, :
Press reference | 26 42 31.154| 166 10 24 | 346 10 24 | Presa......... 0. 978684 9,52 31.23
mark, 1917} 99 01 08. 778,

Roleta reference { 26 45 41.719| 128 47 18 | 308 47 18 | Roleta........ 1.01431 10, 335 33.91
mark, 1017.1 99 11 40. 015, :

Alereferencemark, | 26 46 31.935; 3le 21 26 | 136 21 26 ! Ale...........] 1.03403 10. 815 35.48
1917.2 99 10 18. 805 ' .

Evanito referenco | 26 40 58.486] 339 26 09 | 160 26 09 | Evanito....... 0. 95279 8.970 | 20.43
mark, 1917.1 99 08 20. 520,

Zapata reference | 26 52 40.122| 194 11 14 11 Zapata........ 0.97032 9. 536 31.28
mark, 19171 00 17 49.761

Rafael reference | 26 50 35.869] 49 07 42 | 2290 07 42 | Rafael........ 1.05308 11.300 37.07
mark, 1917.1 99 14 38.183

Moleno reference | 26 57 01.927) 149 42 329 42 Moleno........ 1.08672 12.21 40.1
mark, 1917.! 99 16 28. 669

Humaranreference | 26 63 83.025 176 41 09 [ 3856 41 00 | Humaran.....| 1.16077 { 14.480 | 47.51
mark, 1917.1 90 00 47.535

Feora reforence | 26 58 31.000) 160 268 22 {330 28 22| Feora......... 1. 09482 12.44 40.8
mark, 1017.} 99 21 29. 056 :

Loma relerence | 26 59 52.024) 232 52 Loma......... 1.28387 18.36 60.2
mark, 1917, 09 17 13.304

Ygnaclo reference | 27 03 28.547( 136 08 &7 | 316 08 57 { Ygnaclo....... 0. 95304 8975 20.48
mark, 1017.t 99 23 00. 562 }
Unifon reference| 27 08 30.473) 218 00 48{ 38 00 48 | Union......... 0. 60423 4.02 | 182
‘mark, 1917.1 99 17 51.308 o
Dan reference | 27 10 b9.549| 177 08 357 08 | Dan........... 1.01841 10,483 |- 34.28
mark, 1917.} 99 18 58. 864 L
George reference 27 21 01.028 351 36 37171 36 37| George........ 1. 08027 12.030 |- 30.47
mark, 1917} 99 18 33.607

Urebeno reforence ( 26 57 04.824/ 232 16 51| 52 16 51 ( Urebeno......{ 1.00036 12.313 40.40
mark, 19171 99 20 19.216

Fort reference | 27 26 45.416| 73 31 41 | 253 31 41| Fort.......... 1. 15661 14.342 47.08
mark, 1017.1 99 25 10.843

Taylor reference | 27 30 50.188| 331 38 151 38 Taylor........| 0.92763 8488 | ar7?
mark, 1917.} 99 21 19. 950

Casbeer reference | 27 30 21.708| 268 10 78 10 Casgboer.......[ 0.91062 814 20.7
mark, 1917, 09 19 44.621

Laredo reference | 27 30 36,667 183 42 3 42 Laredo........| 1.06184 11,525 | 3781
mark, 1917, 99 29 17. 507

1 No check on this position.
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! Nooheck on this position.

Distance.
Latitude
Station. an Az{muth. azlngfxlt:h Tostatlon. L
lox.lgitude. (mct%%s). Meters. | Feet.
Supplementary
Points—Continued. . -
o ! " o ’ ” ° ’ ”

Knob reference | 27 36 01.003, 319 33 139 - 83 Knob......... 1.13226 |  13.56 4.5
mark, 1917, 90 32 03,672 :
Orvil reference | 27 38 11.912| 234 19 54 19 Orvil.......... 1.14457 13.95 |.. 45.8

mark, 1817} 09 28 13.636 .
Garcla reference | 26 20 41.887] 9 07 52 | 189 07 52 | Garola........ 1.28308 19.19 | 683.0
mark, 1917.1 98 42 29. 169
Pancho reference | 26 26 37.433| 57 57 39 | 237 57 39 | Pancho.......} 1.50072 31.13 121.8
mark, 1917.1 98 41 16. 148 .
Monument rofer- | 26 21 16.936| 48 36 47 | 228 36 46 | Monument....| 1.07041 11.76 38.8
ence mark,1917.1 | 98 46 (2. 648
Corpus roforence | 26 26 28.905( 36 36 02 (216 88 02 | Corpus........ 1. 24403 17.54 57.5
mark, 1917.1 98 46 50,615
Hebron reference | 26 27 00.739] 61 43 33 | 241 43 33 | Hebron....... 1.11544 13.045 42.80
mark, 1017.} 08 53 03. 403
Ringgold reference | 26 22 30.859{ 275 5 22| 95 66 23 [ Ringgold...... 1.48770 30.740 | 100.85
mark, 1917.1 98 53 31.464
Garcena referonce | 26 26 56.532] 69 068 17 [ 249 06 17 | Garcona....... 1.20235 15. 836 52.28
mark, 1917} 98 55 43. 375
Gorgora roference | 26 25 23,990 3556 53 40 | 175 63 40 | Gorgora....... 1.10089 12,6156 | 41.39
mark, 1917.1 99 00 35. 573
Roma referonce | 26 28 12.258( 180 13 46 9 13 46 { Roma......... 1, 13008 13.52 46 4
mark, 1917.1 99 01 41.661
Fleldings referenco | 27 40 30.292| 163 06 343 08 Fieldings...... 1. 80642 20.25 66.4
mark, 1917.1 99 33 43. 566 -
Davis roferonce | 27 46 05.812) 164 44 334 44 Davis..cceeee. 1. 14092 13.833 45.38
mark, 10171 09 29 49,622
Tordillo reference | 27 43 28.490| 139 &7 319 &7 Tordillo.......f 1.17173 | 14,86 48.7
mark, 1017.1 99 30 52. 925 ’
Coleman reference | 27 45 26.181( 137 42 317 42 Coleman......| 1.11811 18. 0056 42.67
mark, 19817.t 00 41 14.023,
Tajone reference | 27 49 18.838) 36 387 216 387 Tajone........| 1.00830 | 12.5¢ 41
mark, 1917.1 80 29 37.900
Thomas refercnce |27 53 23. 795! 1569 339 Thomas.......{ 1.16761 | 14.71 48.3
mark, 1917.1 99 44 22,530
Willle referance | 27 50 02.855( 335 155 Wwillle.........| 0.9498 ) 881 | 28.9
mark, 19171 99 44 41.440
Brewsterreforence | 28 01 04.934| 230 50 85 Brewster......[ 1.21543  16.423 | £3.88
mark, 1017.! 99 37 04.182
Cup reference | 28 03 35.183) &7 34 87 34 Cup........ wee| 1.14838 14,072 | 46.17
mark, 1017.1 09 46 22. 586 ’
Galvan reference | 28 05 5. 210} 173 53 353 52 Galvan........ 1.12620 | 13.372 | 43.87
mark, 1917.1 99 37 21.835 '
Twin reference | 28 05 35.026] 134 35 314 85 Twib..eeeeeess] 131826 | 16.840 | 53.61
mark, 1917.1 09 49 28.133
Cat reference| 28 17 81.204| 01 80 271 30 CBb.cererenees] . 0.00808 |  0.204 | 30.20
‘mark, 1017.1 99 48 80.774
-Big  reforence | 28 11 48.166| 143 10 - | 328 10 Big...coeeaess| 1.23750 16.885 §5.40
mark, 1917.1 99 56 32.481
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GEOGRAPHIC POSITIONS—Continued.

Distance.
Latitude Back
Btation. i M;,dd Azimuth. azimuth. | Tostation. L
. ongitude. g . 0g
ngl (metersy.| Moters. | Foot.

Supplementary

pointe—Continued.

o ’ " o ’ " ° ! "

Tom referonce | 28 12 66, 803} 283 18 103 18 Tom.......... 1. 26385 18.359 60,23
mark, 1918.1 89 56 21.426

Dentonio reference | 28 18 32.860 351 40 171 40 Dentonio...... 1. 04961 11.210 36.78
mark, 1918.1 99 50 12.633

Carlow reference | 28 22 46.605| 127 07 307 07 Carlow........ 1. 11240 12.954 42.50
mark, 1018.1 99 56 35. 100

Barr referonce | 28 18 12.716{ 59 06 29 06 Barr.......... 1.08842 12,258 40. 22
mark, 1918.1 100 02 44.183

English reference | 28 23 25.617/ 324 01 57 | 144 Ol 57 | English.......] 1.12179 13. 237 43.43
mark, 1918,! 100 00 49. 640

Glass relerence | 28 28 12.993] 34 40 27| 214 49 27| Glass...... eeso| 1.10048 15.83 §1.9
mark, 1918.1 100 09 47.736,

Indio reference | 28 21 24.102} 365 13 176 13 Indlo.......... 0. 97359 0.410 | 30.87
mark, 1918.1 100 13 13.283

Farland referance | 28 25 23.793| 272 46 92 40 Farland....... 1.12775 13.420 44.03
mark, 1918.1 100 15 26.916

Mack roforence | 28 20 24.800] 272 59 92 59 Mack.......... 10.94374 8.785 | 28.82
mark, 1018.1 100 15 54.355 .

Kennedy reference | 28 23 02.465 352 26 49 | 172 26 49 Kennedy......| 1.10748 12.808 42.02
mark, 1918,1 100 13 34. 102

Bllo referenco | 28 33 15.462| 267 59 87 69 8ilo......... .| 1.12085 13.485 4.4
mark, 1918,1 100 21 58. 244

Davidson reference [ 28 38 11.455( 306 168 35 [ 1256 16 35 | Davidson..... 1.11260 12.060 42.52
mark, 1918.1 100 16 52.011

Pass roference | 28 42 51.190| 332 03 162 03 Pass..........{ 1.00208 11.562 37.90
msrk, 1918.1 100 27 26.039

Eagle roference | 28 43 37.718] 51 47 21 47 Eagle.........{ 1.07122 11.782 | 38.65
mark, 1918.1 100 27 07. 59 ’

Laplace reference | 28 42 47.725| 1 10 181 10 Laplace.......}] 1.60195 30,990 | 131,20
mark, 1018t 100 29 33. 689

Lone reference | 28 45 690.466! 80 03 260 03 Lone...... eves] 1.20083 16.100 52,82
mark, 1018.1 100 23 11. 400

Nine reference | 28 49 21.998| 139 43 319 43 Nine...... vees| 1.12228 13.252 | 43.48
mark, 1018.1 100 31 11.049

Paloms reference | 28 53 28,801 163 13 343 13 Paloma.......| 1.20809 16. 147 52.98
mark, 1918.1 100 23 58. 223

Burr referonce | 28 52 35.611| 308 18 126 13 Burr.......... 1.13008 13. 492 44.27
mark, 1818.! 100 29 32. 434

Pen reference | 28 68 28.267| 10 190 59 Pen........ ...| 1.13878 13.765 45.16
mark, 1018.! 100 29 06, 257,

Wiflp reference | 28 56 48.271] 97 38 217 38 Wiftp.........[] 1.01199 10. 280 33.73
mark, 1918.1 100 34 01.103

Lake reference | 29 00 00.083| 07 2171 23 Lako..........| 1.05824 | 11.435| 37.52
mark, 1918.1 100 31 37.997

White - reference | 20 00 03.501( 264 18 84 18 White........ 1.01708 10. 401 34.12
mark, 1918.1 100 31 02.682 .

Towne reference | 20 02 50. 558 233 48 58 48 Towne...,.... 1. 08361 12.123 39.77
mark, 1918.1 100 36 48. 267

Jamersonreference | 29 06 31,256 228 16 48 18 Jamerson. ....] 1.06948 11,735 | 88.50
mark, 19181 100 33 36. 814

1 Nocheck on this position.
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! No oheck on this position.

77246°—22

3

Distanco.
Latit
Station. uéinclxldo Arimuth. m.ll;:fxlfh, To station. L i
longltude. (m otoogrs). Motors. | Foot.
Suppleinentar
Po "la~();)ntluugd. e . o oml e
Dixie roforence | 20 08 48.448) 284 65 104 55 Dide.-....... 110076 | 15.840 | 51.97
mark, 1918,1 100 41 42,714
Tetors roforenco | 20 10 32,982 284 20 104 29 Petors......... 0.98318 |  9.620 31.56
mark, 1918.1 100 30 03.445 '
Ross rotaronco| 20 17 44.346 39 56 219 56 ROSS. . -0oeenns 1.15655 [ 14.340 | 47.05
mark, 1918.1 100 40 41,022
Brackett reforanco | 20 21 23.160] 105 49 285 49 Brackett......| 1.10220| 15567 §1.07
mark, 1918.1 100 23 17.384 v
Dobking reference | 20 20 50.732 22 53 202 83 Dobkins..... | 1.18004 | 16,1681 49.73
mark, 1918, 100 48 22.001
Johnstono  refor- 20 22 38,534/ 88 43 268 43 Johnstone.....| 0.82879 0.742 22.12
encemark, 1918.! |100 46 11.378 ' :
Hamlitonroference | 29 33 08.058) 28 23 208 23 Homllton.....| 1.26458 | 18.390 | 60.33
mark, 1918} 100 41 04,744
Moore  reforence | 20 20 19,7561 310 06 130 08 Moore......... 1.01578 10.37 3.0
mark, 1918.} 100 48 47.708 )
Kelly reforonce | 29 27 13,409 107 49 287 49 Kelly.........] 1,01178 10.275 33.71
mark, 19181 100 54 34.549)
Mark roforence | 20 43 20.543 237 18 57 18 MK eeeennene 115109 | 15.205 | 40.80
mark, 1918.1 100 48 47.701
}‘.001}' roforonco | 29 32 38.020{ 23 27 103 27 Feoly...... aee| 0.99504 9,90 32.5
mark, 1918} 101 08 14,081
McNutt reforence | 20 45 44.873] 131 04 00 | 311 04 00 | McNutt.......| 1.11204 12:97 | 42.6
mark, 1918.) 101 10 03. 658
Harrison rolorence | 20 50 32,108 114 43 43 { 204 43 43 | Harrison...... 1.05461 11.34 37.2
mark, 1918.! 100 51 09.034 )
'Jlm reforonco | 20 46 14.330; 126 13 306 13 Jim...ocoeaal | 1.00047 10.16 33.3
mark, 1918.1 101 09 31, 528
Blue roferonco | 30 03 21.073} 204 64 08 | 114 64 08 | Blue...... ee..| 1.10673 14.68 48.2
mark, 1918, 101 20 12.150 ) )
Tippetts roforence | 20 51 14.776) 204 00 10| 24 00 10 { Tippetts......| 0.99607 9.91 32.5
mark, 1918.1 101 29 55.305
:Babh reference | 30 01 31.730| 165 17 16| 335 17 16| Babb.........| 1.01578 10.37 . 34.0
mark, 1918.1 101 35 48.709
“Ikeroference mark, | 80 02 04.495 63 33 F233 33 Thke..oovonnnn, | 0.07081 0.35.| 3807
1918,1 101 37 48.374 R
-Proctor roference { 29 53 04.029) 193 68 18| 13 59 -18 | Prootor,......[ .1,00108 11,68 87.8
mark, 1918t 101 43 09.253 :
Bassott roferonce | 30 04 49.198] 86 20 208 20 Dassett....... 1. 14076 14.02 46:0
mark, 1918.¢ 101 43 18.400 : ’
Hoddy referonco [ 30 05 54.718| 232 42 00| 62 42 09 | Hoddy........| 0.80008 7.78 | 25.b
mark, 1918.1 101 48 40.943

Pergy  roforence | 20 56 10.512) 277 32 45| 07 32 45| PoggYe..eonn.. 1.00475 | 1011 | 83.2
mark, 1918, 102 01 49.200 .

Hon reforonce , 30 07 00.502] 58 30 44238 39 44| Ion...ooo-e... 0.92042 8.60 27.9
mark, 1918, 102 07 01.3863

Eldridge reference | 30 00 27.760] 201 40 42| 81 40 42 | Kldridge...... 1.00819 | 1L70 | 38.4
mark, 1918,! /102 09 69.377,
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GEOGRAPHIC POSITIONS—Continued.

Distance.
Latitude Back
Station. . alr:dd Azimuth, azimuth To station. L
ongitude. ° o
(motors). Motors. | Feet,

Supplemendary

polnuf—Contlnued. o v e 4o e

Dryden east base | 30 02 40.082] 278 20 B0 | 08 20 51| Dryden east | 1.66248 45.97 ] °150.8
reference mark, 1102 05 67.07§ : baso.
1918.1

Dryden west base | 30 03 10.743! 261 22 14| 81 22 17| Dryden west | 2.11030 | 128.94 | 423.0
reference mark, (102 10 06.6876 base,
19182

Road reference| 20 59 38.839] 88 20 28| 268 20 28| Road......... 1.07372 11.86 38,9
mark, 1918} 102 18 02.749,

Sanderson (U. 8, ] 3012 22.204; 37 50 33 217 50 33 Sanderson (U.| 1.53212 34.05 m.7
G. 8.) reference (102 21 02.151 8. G.8.).
mark No. 1, 1018,

Sanderson (U. B. | 30 12 20.6089| 132 35 18 312 35 18 | Sanderson (U.| 1.46864 28.78 8.8
Q. 8.) reference {102 21 02.141 8.G.8.).
mark No. 2, 1918,

Banderson fU. 8. |30 1220.2021 202 46 58| 22 46 58 | SBanderson (U. | 1.57634 37.70 128.7
@G. 8.) reference {102 21 03,478 R
mark No. 3, 1918.}

New reference| 30 03 58.760| 3156 00 34 | 135 00 34 | Now.......... 1.08243 12.00 89.7
mark, 1018.1 - 102 33 23.189

Dry reference| 30 00 44.632) 300 24 120 24 Dry..cce.vene.. 1.49956 31.59 103.0
mark, 1918.1 102 46 14.418

Pyle reference | 30 21 60.000 336 44 22| 166 44 22| Pyle.......... 1.20092 19. 54 64,1
mark, 1018.1 102 40 23.950 ! )

Brown reference | 30 00 17.276] 37 58 38 | 217 68 38 | Brown........ 1.290051 19.93 65.4
mark, 1918.1 102 57 08. 899

Nation reference | 30 24 03.301| 108 19 30 | 288 19 30 | Nation........ 1. 08856 11.71 88.4
mark, 1918.t 102 67 50. 063,

Madera reference | 30 35 33.026( 184 20 4 20 Madera....... 1.24005 17.38 51.0
mark, 1917.1 102 54 47.377

Chancellor refer- | 30 41 25.314| 208 32 56 | 28 32 66 | Chancellor....| 0.71633 5.24 17.2
- ence mark, 1917.1 |103 05 09.232

Ord (U.8.G. 8.) | 30 14 26.160| 168 03 32 | 338 03 32| Ord(U.8.G.B.) | 1.10312 12.68 41.0
reference snark, {103 30 54.493
19171

Beard reference | 30 49 40.382. 239 24 50 24 Beard......... 0.44001 2.78 9.1
mark, 1917.1 103 31 12.301

Star reference| 30 46 38.335 193 17 34 | 13 17 34| Star........... 1.14709 14.08 40.1
mark, 19172 103 47 39.428,

Baldy reference | 80 38 07.779% 118 87 29 37 Baldy......... 0.73480 5.43 17.8
mark, 1817.} 104 10 24.4241

1 No oheck on this position.
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TABLE OF ELEVATIONS—C(Continued.

Point to Point to
Station. which elova- Llevation. Station. which clova- Elevation.
tion refers. , tion refors.
Clase 3. Class S—Con.
Meters. | Fect, Mecters. | Feet.
Edinburg court- { Top of cupola. 56. 8 186 || Laredo, nmorth | Top.......... 218.81. 718
house. wiroloss mast. .
8an Juan stand- { Base of finial. 58.7 193 || Laredo, south |..... [ 10 TP 217.6 714
ipe. wireless mast. :
Pgnrr standglﬁe.. ..... do....... 57.2 188 || Laredo, eloctric ’I‘o{) of brick 170.7 560
Mission, first lift | Top of stack.. 68,3 218 light and powor [ stack.
pump. plant.
Nueve Lerodo, | Top.......... 159.9 526
Mission, third 1t To? of tall 77.4 254 standpipo.
pump, stack. :
Bancot.......... Station mark. 31.1 122 || Central Larcdo TO[) of brick 148.4 487
Monastery, north | East cupola.. 58. 8 103 water works. stack. :
end. Isabel............ Stationmark.| 1642 - 539
Hidalgo church | Baso of finlal. 63.2 175 || Matthews ranch, | Hub of wheel.; 176.8 580
stoeple. . white windmill,
Tordlllo, whito | West gable...] 1488 488
International | Mark......... 47.0 154 house.
Boundary 8Bur- . :
vey Monument Red.............. Stationmark.| 201.6 858
R.P.42 Dentonio Hotel . .| South gable..[ 2557 839
Rlo?rande Cath-| Intersection 73.3 240 || Brackottville] Finjal........ 382.2 1254
olic Church of twoslopes standpipe. :
. of steeple, Word............ Stationmark.| 649.3 2130
Riogrande court- | Baso of finial, 84.0 276 ) Santsa IR osa | Highost point| 2737.1 8980
house. cupola. Mountain,
Riograndestand- | Baso of finial. 9L.0 299
+ pipe. Black Mountain. .|..... do....... 23000 7649
Sawlooth Moun- |..... do.......] 23378 7688
Roma Catholic |..... do....... 80.5 284 tain.
Church. Southeast Bara-|..... do....... 1723.3 5054
Roma, Church of | Base of cu- 79.0 259 cho, flat cono.
the Covenant. pola. 8outh Guard|..... do....... 2007.0 8850
Zapata,post office! Roof......... 07.4 320 Mountain.
Zt;g:ulx, church | Base of flnial. 97.6 320 || Goat Mountain...|..... do....... 1540. 8 5078
steeple.

1 No check on this elovation.

Nore.—The datum for all the elevations is mean sea level. The slations are in
three classes—first, those fixed by direct connecction with sea level, the elevations of
which are subject to & probable error of -+0.15 meter; second, the stations in the main
scheme fixed by reciprocal mesasures of vertical angfes and subject to probable orrors
varying from +£0.16 to +0.8 meter; and, third, the intersection stations the cleva-
tions of which are fixed by measurement of vertical angles which are not reciprocal,
the staions not being occupied, and subject to’ probable crrors which may be as
great as -2 meoters,

DESCRIPTION OF STATIONS.

This list may be conveniently consulted by reference to the illustra-
tions at the end of this publication or to the index. All azimuths
given in the descriptions are reckoned continuously from true south
around by west to 360°, south being 0°, west 90°, north 180°, and
east 2}7;O°. Where magnetic azimuths are given they are indicated
as such. ' o

In general, except where the contrary is specifically stated, the
surface and underground mark are not in contact, so that a dis-
turbance of the surface mark will not necessarily affect the under-
ground mark. The underground mark should be resorted to only
In cases where there is evidence that the surface mark has been
disturbed.

The name and dates given in each description immediately after
the county refer to the chief of party by whom the station was
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FIG. 1.—STANDARD MARKS OF THE U. S. COAST AND GEODETIC SURVEY.
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. Magnetic station mark.

. Triangulation station mark.
. Hydrographic station mark.
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‘established, the date of the establishment of the station, and the
date 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 lon%or fits the facts is
Tequested to send such information to the Director, Coast and Geodetic
Survey, Washington, D. C. ' '

MARKING OF S8TATIONS.

. Thostandard bronze station and reference marks referred to in the
following déscriptions and notes consist of a disk and shank of bronze
Cast in one piece, as shown in figures 1 and 2.  The disk of the station
Mark js 90 mm. in diameter, with a hole at the center surrounded
] Y & 20-mm. equilateral triangle, and has the following inscribed

egend: “U, S. Coast and Geodetic Survey Triangulation Station.
For information write to the Superintendent, Washington, D. C.
$250 fine or imprisonment for disturbing this mark.” “The shank
13 25 mm. in diameter and 80 mm. long, with a slit at the lower end
Into which a wedge is inserted 8o that when it is driven into a drill
?I?lelm the rock it will bulge at the bottom and hold the mark firmly

ace.

. The standard bronze reference mark, shown in figure 1, is the same
Size and shape as the station mark, with an arrow on the top in place
of the triangle, which, when properly set, points to the station. ~The

egend is the same, excopt the words “ reference mark”’ take the place
of the words “ triangulation station.”

The following standard notes on the marking of stations are made
as geneml as possible in order that it may not be necessary in the
field to describe small and unimportant variations:

STANDARD NOTES DESCRIBING SURFACE AND SUBSURFACE STATION MARKS, REFER-
ENCE, AND WITNESS MARKS.

Surface marks.

Note 1.—A standard bronze tablet sct in the top of (a) & square block or post of
concrete, (b) a concroto cylinder, (¢} &n irregular mass of concrote.

Note 2 —A standard bronze tablot wedged ina drill hole in outcroppu;s bedrock: (a)
and surroundod by & triangle chiseled in the rock, (b) and surrounded by a circlo
chiseled in the rocl, éc at tho intersection of two lines chiseled in the rock, )
be{i\?w k-?.-—A standar: {)ronzo tablet set in concrote in a depression in outcropping

ock,

Note 4.—A standard bronzo tablot wedged in a drill hole in a bowlder.

Note 5.—A standard bronze tablet sot in concrote in a depression in a bowlder.

, Note 6.—A standard bronze tablet sot in concrete at the centor of the top of a
tile (a) which is embedded in the ground, (b) which is surrounded b{ & mass of con-
Crete, (c) which is fastened by means of concrete to tho upper end of & long wooden

Iven into the marsh, (d) which is sotin & block of concrete and projects from

i)lle dr
2 to 20 inches above the block.
Underground marks.

.. Note 7. —A block of concrate 3 foct below tho ground containing at the center of
18 upper surface (o) & standard bronze tablet, (b)a copper. bolt projecting slightly
above the concrete, (¢) an iron nail with the point prob;acmng above the concrete,
(d) a glass bottlo with the neck projectjngl a little above the concrete, (e) an earthen-

WaI6 Jug with the mouth projecting.a little above the concrete., .
ou?%.—ln bedrock (a aje:mrlxl ard bronze tablot wedged in a drill hole, () a

standurg bronze tabletsset in concrote in a depresaion, (c) & copper bolt setin cement
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in a dri]l hole or depression, (d) an iron spike set point up in cement in a drill hole or
epression.

. Note 9—In a bowlder 3 feet below the ground (a) a standard bronze tablet wedged
in a drill'hole, (b)a standard bronze tablet sct in concrete in a depression, (¢) a
copper bolt get with cement in & drill hole or depression, (d) an iron spike set with
cement in & drill hole or depression.

Note 10.—Embedded in earth 3 feet below the surface of tho ground (a) & bottle in
an upright position, (b) an earthenware jug in an upright position, (¢) & brick in a
horizontal position with a drill hole in its upper surface.

Reference marks.

Note 17.—A standard bronze tablet with the arrow pointing toward the station set
at the center of the top of (¢) a square block or post of concrete, (b) & concrete cylinder,
(c).an irregular mass of concrete.

1 Note 12.—A standard bronze tablet with the arrow pointing toward the station {a)
wedged in a drill hole in outcropping bedrock, Sb) set in concrete in a depression
in outcropping bedrock, (¢) wedged in a drill hole in a bowlder, (d) set in concrete
in & depression in a bowlder.

. *Note 13.—A, standard bronze tablet with the arrow pointing toward the station,
get in concrote at the center of the top of a tile (a) which is embedded in the
ground, () which is surrounded by & mass of concrete, (¢) which is fastoned b(y means
of concréte to the upper end of & long wooden pile driven into the marsh, (d) which
'i8 set in & block of concrete and projects from 12 to 20 inches above the block.

Witness marks.

Note 14.—A conical mound of earth surrounded by & circular trench.

Note 16.—A tres marked with (2) & triangular blaze with a nail at the center and
each apex of the tnanfgle, (b) a square blazo with a nail at the center and each corner
o}fl the square, (¢) & blaze with & standard disk reference mark set at its center into
the tree.

PRINCIPAL POINTS.

Handy (Hidalgo County, C.V. Hodgson, 1917).—About 6 miles south and 3 milea west
of Donna, 3 miles west of the point where the road running south from Donna slong the
east side of the Donna sugar mill joins the military road, and 1.8 miles west of the
point where the Donna Canal crosses the military road. The station is about 40
meters south of the military road and 3 telephone poles east of the point whero the
military road changes direction from west to southwest. The station is marked by a
bronze tablet in concrete, as described in notes 1a end 7c¢,? with a reference mark, a
bronze tablet in concrete, as described in note 11a,! distant 36.51 meters (116.5 fect)
in azimuth 213° 09 38”7,

San Juan (Hidalgo County, C. V. Hodgson, 1817).—About 8.6 miles west and 0.6
mile north of Donna, on the west side of & newly opened road which leaves the Donna-
Mission road 3.6 miles west of Donna, and 0.6 mile north of the St. Louis, Brownsville
& Mexico'Railway, on a small sand ridge. A canal is projected to run just north of
the station along the foot of the tower. The station is marked by a bronze tablet in
concrete, a8 described in notes 1a and 7c,' with a reference mark, a bronze tablet in
concrete, a8 described in note 11a,! set in the fence line along the road on the side,
gleg;?.g? the station, distant 28.80 meters (94.5 feet) from the station in azimuth 17°

Donna (Hidalgo County, C. V. Hodgson, 1913; 1917).—About one-half mile south-
east of Donna, on the west side of a large irrigation canal, on land owned by Dr. Rob-
erts, of Donna. A Mexican jacal is 25 meters (82.02 feet) cast of north from the station.
The center of the transit on the longitude pier was 31.607 meters (103.70 {feet) from the
station in azimuth 90° 18/ 83/, In 1916 this pier, which was of concrete, had been
broken off even with the surface of the ground, but the base was still in place. The
station is marked by a bronze tablet in concrete, as described in notes 1b end 7a,}
with a reference mark, a bronze tablet in concrete, as described in note 11b,! set at
the same elevation as the station, distant 31.58 maters &103.6 feet)in azimuth 8° 07/ 08"/,
‘‘Donna 1913 " was stenciled on the metal station and reference marks.

Rio SHidalgo County, C. V. Hodgson, 1913; 1917).—About 40 meters south of the
old military road in an open space directly in front of Progresso village. The
church at Progresso is about 400 meters distant, in azimuth 358° 24/ 52, The station

18¢0'p. 33.
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is marked by a bronze tablet in concrete, as described in notes 1b and 7a,! with a
reference mark, a bronze tablet in concrete, as described in note 11b,! set at the same
elevation as the station, in a fence line 1 meter east of the gate on the road leading
from the main road to Progresso post office and church, 42.61 meters (139.8 feet) from
the station, in azimuth 854° 05/ 567/. In 1917 ‘“Rio 1918” was stenciled on the metal
station and reference marks. . X

MoAllen (Hidalgo County, C. V. Hodgson, 1817).—Two miles north of McAllen, on
the east side of the main wagon road, in a small field owned by T. H. Cromwell, 1343
D Street, Lincoln, Nebr., and rented by P. R. Rice. The station is 48 meters (157
feet) southwest of the southwest corner o Mr. Rice’s residence. The station isa marked
by & bronze tablet in concrete, ag described in notes 1a and 7¢,! with a reference mark,
& bronze tablet in concrete, 88 described in note 11a,! set at the southwest corner of
the house, 48.325 meters (158.5 feet) from the station in azimuth 132° 18/ 40,

Hickley (Hidalgo County, C. V. Hodgson, 1917).—About 4 miles south and 2 miles
west of McAllen, on the farm of J. J. Hackney, about 80 or 70 meters (200 or 225 feet
northwest of his house, 30 meters (100 feet) northwest of a concrete water tank, 8
meters (125 feet) enst of the east fence line along the lane leading south to Mr. Hack-
1iey’s house, and 25 meters (80 feet) north of his feed-lot fence. It is best found by
going south from the old railroad depot at McAllen for 4 miles, west 1 mile, and then
south one-half mile to Mr. Hackney’s house. The station is marked bg 8 bronze
tablet in concrete, as described in notes la and 7¢,! with a reference mark, a bronze
tablet in concrete, as described in note 11a,! 81.23 meters (102.5 feet) from the station
in azimuth 92° 53’ 54”7, ‘ ;

Mission (Hidalgo County, C. V. Hodgson, 1917).—About 54 miles northwest by
West, from the town of Mission, on & ranch owned by Alfredo Klores, about 0.3 mile
east by south from the ranch house and the same distance southeast f)y east from the
windmill and tank at the ranch and about 10 meters south of the wagon trail leading
eastward from the ranch. The station is marked by a bronze tablet in concrete, a3
described in notes 1a and 7c, with a reference mark, a bronze tablet in concrete, as
gfggxii,laed in note 1la,! 30.13 meters (98.8 feet) from the station in azimuth 191°

Mamie (Hidelgo County, C. V. Hodgson, 1917).—About 4 miles west of Mission, 1
mile west of the Mamie raifroad siding, and 0.4 mile south of the railroad. A wagon
road, which crosses the railroad 1 mile west of Mamie, runs south and then southwest
0.8 mile to a point where it intersects with a north and south road, which is cleared
through tho brush, but which is un%xnded and untraveled, The station is 12 meters
(40 feet) eest of this intersection. The station is marked by o bronze tablet in con-
crete, as described in notes 1a and 7c,' with a reference mark, a bronze tablet in
fggcrete, as described in note 11a,! 28.66 meters (94.0 feet) from the station in azimuth

297 36”7,

Palo (Hidalgo County, C. V. Hodgson, 1917).—About 614 miles north of the St.
Louis, Brownaville & M};xico Railway, 7 miles north by west from Penitas, and 234
miles northwest from Palo Blanco ranch, near a new frame house and windmill on a
ﬁo&t ranch. 1t is best found by going three-fourths mile northwest from the Palo
Blanco ranch, then 2 miles north and one-half mile west to the station. The station
i8 marked by a bronze tablet in concrete, a8 described in notes 1a and 7c,* with &
reference mark, a bronze tablet in concrete, as described in note 11a,* set at the north-
west corner of the new frame house mentioned above, 49.26 meters (161.7 feet) from
the station in azimuth 0° 85/ 50", . .

Pedro (Hidalgo County, C. V. Hodgson, 1917).—About 3 miles east of Sam{ordyce,
1 mile north of the Mission-Riogrande wagon road, on the hill at the north edge of
the Mexican village of Tabasco, and at the north end of a smell unfenced cemetery,
21 meters (69 feet) oast of the center of the main wagon road running north from the
village, 14 metera (46 feet) north and 2 meters (7 feet) east of the monument marking
the grave of Ignacio Trevino, The atation is marked by a bronze tablet in concrete,
as described in notes 1a and 7c,! with a reference mark,.a bronze tablet in concrete&
aa described in note 11a,* 17,77 meters (58.8 feet) from the station in azimuth 107
61/ 2177,

Eltoro (Starr County, C. V. Hodgeon, 1017).—About 834 miles northwest of Sam-
fordyce, 7 (miles northt};’i the militag';' wagon road, 4.65 miles north of Fordyce, and
0.3 mile west of the Eltoro ranch, on the east side of the main wagon road running
north past the Eltoro ranch. The station is marked by a brouze ta let in concrete,
28 described in notes 1a and 7c,! with a reference mark, & bronze tablet in concrete,
ae described in note 1la,' 46.79 meters (153.5 feet) from the atation in azimuth 8

287 80”.
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Fordyce (Starr County, C. V. Hodgeon, 1917).—About 314 miles west and 3 miles
narth o{ Samfordyce, 2 miles north of the military wagon road, 1 mile north of the
point where the road from Samfordyce to Eltoro ranch changes from a northwest
to a north course, and 5 meters (16 feet) cast of the middle of the present track, and
4.8 miles south of the Eltoro ranch. The station i8 marked by a bronze tablet in
concrete, as described in notes 1a and 7¢,! with o reference mark, a bronze tablet in
concrete, as described in note 11a,! 14.71 meters (48.3 feet) from the station in azimuth
287° 48’ 48”7, : :

Pancho (Starr County, C. V, Hodgson, 1917).—About 7 miles direct and 9 miles
by road north-northeast of Garcia post office, just east of the ranch house on the north-
east ranch of Pancho Lopez. There is a windmill 106 meters (348 feet) from the
station in azimuth 126° 44’247/, The line from the station to the windmill' passcs
midway between two small sheds, the northern one with a shingle roof and the southern
thatched. The northeast corner of the southern shed is about 58 meters (5190 feet)
distant. The station is marked by a bronze tablet in concrete, ag described in notes
1a and 7¢,! with areference mark, a bronze tablet in concrete, as described in note 11a,!
set A"uet west of a brush corral, 37.13 meters (121.8 feot) from the station in azimuth
237° 577 407/,

Garcla (Starr County, C. V. Hodgson, 1917).—About 2 miles north-northwest of
Garcia, post office, 2 miles north of the military wagon road, about one-half mile south
of a cleared field with a large, lone mesquite tree in the center, 20 meters (66 {oct)
east of & wire fence, and 17 metors (56 feet) west of the center of a ranch road which
leaves the military road 0.7 mile west of Garcia post office at the southwest cornor of
some cleared fields and runs north. The station is marked by a bronze tablet in
concrete, as described in notes 1a and 7¢,! with a refercnce mark, a bronze tablet in
concrete, as described in note 11a, 19.19 meters (63.0 fect) from the station in azimuth
189° 07/ 557,

Monument (Starr County, C. V. Hodgson, 1917).—About 3 miles cast of Riogrande
on a rocky Xoint of the terrace or bench, 150 meters (490 feet) north of the mili-
tary road. brick monument, casily visible from the road, is 12.9 meters (42.3 feet)
from the station in azimuth 124° 26/ 46’/. Monument R. P. 4, International Boundary
Commission Survey, a few mecters north of the road, is 150.58 meters (494.0 feet) from
the station in azimuth 82° 57/ 12/, The station is marked by o bronze tablet in
concrete, a8 described in notes 1a and 7¢,! with a reference mark, a bronze tablet in
coggret/e, ag/described in note 11a,' 11.76 meters (38.6 feet) from the station in azimuth
228° 367 50”.

Corpus (Starr County, C. V. Hodgson, 1917).—About 5.5 miles north-northeast of
Riogrande, 150 meters (490 feet) west of the Riogrande-Corpus Christi wagon
road, and one-fourth mile south-southwest of a Mexican ranch house in a small
basinlike depression. The station i8 marked by a bronze tablet in concrete, as
described in notes 1a and 7c¢,! with a reference mark, a bronze tablet in concrete, as
described in note 11a,! 17.54 meters (57.5 feet) from the station in azimuth 216° 36/ 057,

Grande (Starr County, C. V. Hodgson, 1917).—On g hill 1 milo northwest of the
post office at Riogrande. Tt is best Pound by taking the road up the hill past the
cemetery at Riogrande. The station is about 10 meters (33 feet) south of the road
with the steeple of the Methodist Church in Jino with the southwest corner of the large
school building at Riogrande. The station is marked by o bronze tablet in concreto,
as described in notes 1a and 7c¢,* with a reference mark, a bronze tablet in concrete
&B/des/c/ribed in note 1la,! 9,44 meters (31.0 feet) from the station in azimuth 3093
03’ 55”.

Hebron (Starr County, C. V. Hodgson, 1917).—About 634 miles northwest of Rio-
grande, on the highest of a group of brush-covered hills. DBest found by going
west on the military road 514 miles from Riogrande, then north on a road along the
east side of a wire fence for 4.4 miles to the point where the road passes over the ridge.
The station is on this ridge about one-fourth mile to tho ¢astward and north, and about
10 meters south of the beginning of the short steep slope to the north, and is marked
by a bronze tablet in concrete, as described in notes 1a and 7c,! with a reference mark,
a bronze tablet in concrete, as described in note 11a,' 13.045 meters (42,80 feet) from
the station in azimuth 241° 43’ 357,

Ringgold (Starr County, C. V. Hodgson, 1917).~~About 5 miles west of Riogrande
one~thuﬁ mile south of the military wagon road and 414 meters (15 feet) west of
the east fence of a wide road leading from the military road to the river. The south-
east corner of a Mexican hut is 72 meters (236 feet) from the station in azimuth 151° 13/,
The station is marked by a bronze tablet in concrete, as described in notes 1a and 7c,?
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with a reference mark, a bronze tablet in concrete, as described in note 11a,! 30.740
meters (100.85 feet) from the station in azimuth 95° 56" 26"/,

Garcena (Starr County, C. L, Garner, 1917).—On tho highest part of a ridge about 9
miles north-northwest from Riogrande, 7 miles northeast of Roma, and 3 miles
north of a military wagon road leading west from Riogrande. To reach the sta-
tion, take the road leading north through a lane just cast of a small frame house
about 1 mile west of & Mexican settlement; about one-half mile from the military road
take the left fork; and one-half mile farther the lelt fork again to a fenced, unculti-
vated lot about 3 miles from the military road; and follow the ridge to the right one-
holf mile to the atation, The station is marked by a bronze tablet in concrete, as
described in notes 1a and 7¢,! with a reference mark, a bronze tablet in concrete, as
described in note 11a,! 15.935 meters (52.28 feet) from the station in azimuth 249° 06”.

Gorgora (Starr County, C. L, Garner, 1917).—About 114 miles from Roma and 400
meters (1300 feet) from an old road leading northeast from Roma. Toreach thestation,
enter a field near a barn on the east side of town and follow the road across the south
end of the field about one-half mile to the pasture and then to tho top of the ridge.
A reddish knob 114 miles northeast from town will be seen from the entrance to the
field. The station ison the top of the first knob beyond this and about one- third mile
distant. The station is marked by s bronze tablet 1n concrete, as described in notes
la and 7c¢,! with g reference mark, a bronze tablet in concreto, a8 described in note
11a,! 12,015 meters (41.39 feet) from the station in azimuth 175° 54/,

Roma (Starr County, C. L. Garner, 1917).—On the top of a flat ridge 434 miles
north of Roma, three-fourths mile north of the point w{:ere the military road for
Zapata, forks to the left, 14 meters (45 fect) east of the Roma-Hebronville wagon
road and 4 meters (13 feet) east of the cast fence along this road. The station is
marked by a bronze tablet in concrete, as described in notes 1a and 7e¢,! with a
reforence mark, a bronze tablet in concrete, o described in note 11a,! 13.52 meters
(44.4 feet) irom the station in azimuth 9° 14/, .

Chinges (Starr County, C. L. Garner, 1917).—On top of a flat hill, one-half mile
south of Banchez ranch and one-third mile west of the wagon road leading from the
oil wells in this vicinity to Riogrande via the Riogrande-Hebronville road.
The station is marked by a %ronze tablet in concrete, as described in notes la and 7¢,!
with a reference mark, a bronze tablet in concrete, 88 described in note 11a,* 23.99
meters (72.2 feet) from the station in azimuth 285° 26/,

Banchez %Starr County, C. L.. Garner, 1917).—On the top of a flat hill, one-eighth
mile east of the Riogrande-Hebronville road and about one-half mile northeast of
some stock pens. The station is marked by a bronze tablet in concrete, as described
in notes la and 7¢,! with a reference mark, a bronze tablet in concrete, as described
in note 11a,' 13.795 meters (i145.2(i feet) from the station in azimuth 307° 487,

. Margo (Starr County, C. L. Garner, 1917).—On a flat-topped hill, tho highest point

“in the vicinity, about 10 miles north of Roma, one-half mile west of the Roma-Hebron-
ville wagon road. To reach the station, take the new road which turns to the north-
west from the Roma-Hebronville road about 200 meters (655 fect) south of a sharp
turn to tho east around a fence and Mexican house; follow the new road one-half mile
to & point whero the brush on the west side of the road is very scattering; turn to tbe
left and follow ridge to tho top, one-fourth mile distant, The station is marked by
& bronze tablet in concrete, as described in notes 1a and 7¢,! with a reference mark, a
bronze tablet in concrote, as described in note 11g,} 15.90 meters (52.2 feet) from the
station in azimuth 69° 00/,

Labra (Starr County, C. L. Garner, 1917).—About 168 miles northwost from Roma,
100 meters (330 foet) east of the Riogrande-Laredo military road, at a point where
there is @ wire fence on each side of the road, and ahout 200 meters (655 fect) east of
board gates, painted pink, on each side of the road. The station is marked by a
bronze tablet in concrete, as described in notes 1a and 7c,! with a reference mark, a
bronze tablet in concrete, as described in note 11a,' 10.057 meters (33.00 feet) from
the station in azimuth 190° 48",

Burros (Starr County, C. L. Garner, 1917).—On the highest point of the ridge to
the north of the Los Burros ranch, about 15 miles north o‘f; Roma, and 1 mile east of
the Starr-Zapata county line. The station is best reached by following the Roma-
Hebronville rond about 934 milea fromm Roma to a point where the road forks; follow
the left road, which is now and straight, for about 4 miles, to a point where it is crossed
by a road from the southwest; cross t%mis road and go about one-half mile to the shoulder

a hill where sevoral roads come together. A rocky knob is justto the north. Leave

the road and go to the west of the rocky knob and follow the ridge about 2 miles to
the station, which is in & fairly open spot. The station is marked by a bronze tablet
in concrete, a8 described in notes 1a and 7¢, with a reference mark, a bronze tablet
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in concrete, as described in note 1la,' 14.99 meters (49.2 feet) from the station in
azimuth 152° 44/, )

_ Flores (Starr County, C. L. Garner, 1917).—O0n top of a flat ridge 50 meters (165
feet) west of a wire fence said to be the Starr-Zapata county line. The station is best
reached by going to station Burros end following the ridge to the westward. The
station is marked by a bronze tablet in concrete, as described in notes 1a and 7c,!
with a reference mark, a bronze tablet in concrete, as described in note 11a,! 16,700
meters (54.79 feet) from the station in azimuth 239° 01”.

Presa (Zapata County, C. L. Garner, 1917).—On the top of a ridge about 2 miles
northeast of Y,a Presa ranch, 10 miles northeast of Falcon post office, and one-third
mile west of the road from La Presa ranch to the north. At La Presa ranch, about
100 meters (330 feet) south of the house, take the road to the east and follow about
3 miles over a very steep hill and to a point about 114 miles beyond the hill. The
station is on top of a flat hill at the west of the road and is marked by a bronze tablet
in concrete, as described in notes 1a and 7¢,! with & roference mark, a bronze tablet
in concrete, as described in note 1la,! 9.52 meters (31.2 feet) from the station in
azimuth 346° 10”.

Roleta (Zapata County, C. L. Garner, 1917).—About 5 miles northwest of Lopeno
post office smdp 3 miles north of the military road. To reach the station from the east-
ward, follow the military road 5 miles northwest of Lopena through a deep arroyo
and over or around a steep rocky hill, one-half mile beyond which a dim road turns
to the north; follow this road 214 miles to the top of & hill, where the station is 50
meters (165 feet) east of the road. The hill slopes downward very sharply about 500
meters (1850 feet) north of the station. The station is marked by a bronze tablet in
concrete, a8 described in notes 1a and 7c¢,! with a reference mark, a bronze tablet in
concrete, as described in note 1la,® 10.335 meters (33.91 feet) from the station in
azimuth 308° 47/,

Ale (Zapata County, C. L. Garner, 1917).—About 4 miles north of the military road
and 2 miles southwest of the Alehandrenas ranch. The station is best reached b
following the military road about 1 mile beyond Roleta to & draw between two hills
where the road forks; take the left fork leading to the north and follow for about 114
miles to the top of a ridge, where tho station is in an open place on the top of the
ridge, just east of the highest mesquite trees and about one-cighth mile west of the
road. The station is marked by a bronze tablet in concrete, as described in notes
1a and 7c¢,! with a reference mark, & bronze tablet in concrete, as described in note
11a,! 10.815 meters (35.48 feet) from the station in azimuth 153° 09”.

Evanito (Zapata County, C. L. Garner, 1917).—In a bare place at the highest point
on a ridge, 11 miles east of north from Lopeno post office, 2 miles west of Evanito
ranch, 1 mile north of a road leading from Evanito ranch to the military road and 1
mile north of a shack, stock pens, and dirt tank, The station is marked by a bronze
tablet in concrete, as described in notes 1a and 7¢,! with a reference mark, & bronze
tablet in concrete, as described in note 11a,! 8.970 meters (29.43 feet) from the station
in azimuth 159° 267, .

Rafael (Zapata County, C. L. Garner, 1917).—On the highest hill in the vicinity
about 6 miles southeast of Zapata, 2 miles northwost of the Sabinito ranch, and 2
miles north of the military road, and 75 mcters (250 feet) south of the upger road
which branches from the military road about onc-fourth mile east of the Sabinito
ranch. The station is marked by a bronze tablet in concrete, as described in notes
1a and 7¢,! with a reference mark, a bronze tablet in concrete, as described in note
11a,' 11.300 meters (37.07 feet) from the station in azimuth 229° 08/,

Humaran (Zapata County, C. L. Garner, 1917).—About 10 miles east of Zapata.
Best reached by leaving the military road one-fourth mile east of the Sabanito ranch,
which ig ahout 7 miles southeast of Zapata, and following the road to the north to
the point where it winds westward around a flat hill grown thick with mesquite trees.
The station is on the highest point of the hill about one-eighth mile east of the road
and is marked by a bronze ta{;let in concrete, as described in notes 1a and 7¢,! with
a reference mark, a bronze tablet in concrete, as described in note 11a,! 14.480 meters
(47.51 feet) from the station in azimuth 356° 42/, . .

Zapata (Zapata County, C. L. Garner, 1917).—About 1 mile east of the town of
Zapata, 20 meters (65 feet) south of the military road, on top of the highest point in
the vicinity and where the road leading northeast branches from the military road.
The station is marked by 2 bronze tablet in concrete, as described in notes 1a and 7¢,}
with a reference mark, a bronze tablet in concrete, as described in note 1la,' 9.535
meters (31.28 feet) from the station in azimuth 14° 11/,

Moleno (Zapata County, C. L. Garner, 1917).—About 6 miles north of east from
Zapata. The station is best reached by taking the military road east from Zapata
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for about 1 mile to a fork of the road; here take the left road leading northeast for about
3 miles to two gates, tako the road to the left through a lane for 2.4 miles to an old
.deserted ranch and field, {ollow the fence line leading about northeast to the top of
a flat hill. The station is on the highest part of the hill 100 meters 3330 fect) west of
.the fence and is marked by a bronze tablet in concrete, as described in notes 1a and
7c,' with a reference mark, a bronze tablet in concrete, as described in note 11a,?
12.21 meters (40.1 feet) from tho station in azimuth 329° 43/,

Urebeno (Zapata County, C. L. Garner, 1917%).—-—About 15 meters (50 feet) to the
-east of the highest point on the hill,, 6 miles narthwest of Zapata and 200 meters (655
feet) north of the military road, and just to the north of the point where the military
road passes over and between two knobs, The station is marked by a bronze tablet
in concrete, a8 described in notes 1a and 7c¢,! with a reference mark, o bronze tablet
in concret/eb a8 described in note 1l1a,' 12.813 meters (40.40 feet) from the station in
azimuth 52° 17/,

Feora (Zapata County, C, L. Garner, 1917).—On the highest point of a flat-to
_ ridge, 8 miles northwest of Zapata, and 30 metars (100 feet) south of the military road.
The station is marked by a bronzo tablet in concrete, as described in notes 1a and 7¢,}
with a reference mark, a bronze tablet in concrete, as described in noto 11a,! 12.440
.meters (40.81 feet) from the station in azimuth 339° 26/, .

Loma (Zapata County, C. I.. Garner, 1917).—On the top of a flat ridge in the edge
of mesquite trees, 314 miles northeast of the San Maguil ranch, and 250 meters (820
feot) west of a wire fence leading northeast from the ranch. The station is marked
by a bronze tablet in concrete, as described in notes 1a and 7¢,! with a reference mark,
a{n‘onze tablet in concrete, as described in note 11a,' 18.360 meters (60.24 feet) from
the station in azimuth 51° 56/,

.__Ygnacio (Zapata County, C. L. Garner, 1917).—About 314 miles northeast of San
Ygnacio and 1 mile east of the wagon road from San Ygnacio to La Union ranch,
The station is best reached by following the military road one-third mile cast from
San Ygnacio and there taking the first road leading to the northeast for 2 miles to a
dim road crossing. Turn sharply to the left, and follow a crooked road northeast to the
top of aridge. Leave the roag and follow the top of the ridge about one-half mile to
the station, which is in heavy mesquite, The station is marked by a bronze tablet
in concrete, as described in notes 1a and 7¢,! with a reference mark, a bronze tablet
in concrete, as described in note 11a,' 8.976 meters (29.45 feet) from the station in
azimuth 316° 09/,

Union (Zapate County, C. L. Garner, 1917).—About 12 miles northeast of San

gnacio, 134 miles northcast of La Union ranch, and 50 meters (160 feet) west of an old
road leading north from La Union ranch. The station may be located by inquiryat La
Union ranch. The station is marked by a bronze tablet in concrete, as described in
notes la.and 7c,! with a reference mark, a bronze tablet in concrete, as described in
note.11a,! 4.02 meters (13.2 fect) from the station in azimuth 38° 017,

Dan (Zapata County, C. L. Garner, 1917).—~About 10 miles northeast of the Corra-
litos ranch on the military road and 1 mile north of & prominent single knob which is
the western extremity og' a long even ridge extending to the east. The station is
marked by a bronze tablet in concrete, as described in notee 1a and 7¢,! with a refer-
ence mark, a bronze tablet in concrete, as described in note 11a,! 10.433 meters (34.23
‘feet) from the station in azimuth 357° 08/,

Dolores (Zapata County, C. L. Garner, 1917).—0On the top of the casternmost of
several hills in an oFen spot about 8 miles north of the Mexican village of Dolores,
one-half mile west of the military road, and opposite the 16-mile post from Laredo.
The station is marked by a bronze tablet in concreto, as described in notes 1a and 7c,!
with a reference mark, a bronze tablet in concrete, as described in note 11a,! about 18
meters (50 feet) from the station in azimuth 253° 67°. . .

George (Webb County, €. L. Garner, 1917).—On the h;gheet cy})omt of a flat-top
ridge, about 15 miles oast of T.aredo, 4 miles east of the Colorado ranch and on prope
belonging to this ranch, and 250 moters (800 feet) north of the road passing throug
the ranch.. The station is marked by a bronze tablet in concrete, as described in
notes 1a and 7¢,' with a referenco mark, a bronze tablet in concrete, as described in
note 11a,' 12.030 meters (39.47 feet) from the station in azimuth 171°36”.

Fort (Webb County, C. L. Garner, 1917).—On top of the highest hill in the
vicipity and about 25 meters (80 feot) from the downward slope of the hill, about 7
miles southeast of Laredo and one-hali mile south of the main traveled road. The
station is best reached from Laredo by taking the military road about 8 miles south
toward Zapate, where a road turns sharp to the cast through a lane with irrigated
fiolds on either side; follow this road about 3 miles to the top of a divide between two
hills; here go through the gate and follow the old road one-lourth mile; then turn off
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to the left and follow the ridge to the top of the hill and station. The station is
marked by a bronze tablet in concrete, as described in notes 12 and 7¢,! with a refer-
ence mark, a bronze tablet in concrete, as described in note 11a,! 14,342 meters (47.05
feet) from the station in azimuth 253° 32/,

Casbeer (Webb County, C. L. Garner, 1917).—On top of the most prominent hill
in the vicinity, 1 mile northeast of an old wagon road and 1 mile north of the Texas-
Mexico Railway. To reach the station, follow the directions for station Taylor to the
top of the hill, then continue on the road for 114 miles to a large dirt tank, and bear
north of east across country to the top of the hilf and station. The station is marked
by a bronze tablet in concrete, as described in notes 1a and 7¢,! with a reference mark,
& hronze tablet in concrete, as described in note 112, 8.140 meters (26.71 feet) from
the station in azimuth 78° 10/, :

Taylor (Webb County, C. L. Garner, 1917).—About 10 miles due east of Laredo,
2 miles north of the Texas-Mexico Railway, 4 miles north of east of the target range,
and 114 miles north of an old wagon road, on top of the highest rocky hill in this
vicinity. To reach the station from Laredo, take the road along the street-car tracks
about 4 miles toward the target range; ahout one-half mile before the range is reached
the rond forks, take the left road which passes between the stables and shacks at the
range, downbhill, through a gate, across railroad, past an old ranch and shack, to the
south of a dirt tank, along a rough road about 414 miles from the target range to the
top of a hill, then to the left along the backbone of the ridge to tho station. The
station is marked by a bronze tabFet in concrete, a8 described in notes 1a and 7c,!
with a reference mark, a bronze tablet in concrete, as described in note 1la,' 8.465
meters (27.77 feet) from the station in azimuth 151° 38/,

Laredo (Webb County, C. L. Garner, 1917).—On the southern end of a group of
knobs in the east suburbs of Laredo, 200 meters (655 feet) west of & windmill, and on
a range with the Mexican Presbyterian Church and about halfway between the radio
masts. The station i8 on the highest part of the hill and about 15 meters (50 feet)
south of the road passing over the hill. The station is marked by a bronze tablet in
concrete, as described in note 2,! with a reference mark, a bronze tablet in concrete,
a8 described in note 11a,! 11.525 meters (37.81 feet) from the station in azimuth 3° 42/,
The station was reported destroyed in 1922.

Laredo astronomic (Webb County, G. R. Putnam, 1895; J. E. McGrath, 1919).—
The longitude station is 62.627 meters (205.469 feet) north and 43.034 meters (141.186
feet) west of Laredo north wireless tower and is marked by a brick pier, 17 by 27 inches
on top, with 24 inches of the pier below the surface of the earth and 36 inches above
it. brass plate, 8 by 11 inches, bolted to the top of the pier bears the following
inscription: “U. S. Coast and Geodetic Survey, Latitude 27° 30/ 29/.7, Longitude
99° 31/ 02”7.58."

Orvil (Webb County, C. L. Garner, 1917).—About 114 miles east of Orvil railway
station, onc-half mile north of & windmill on the southern end of a group of knobs
which are covered with low brush and prickly pear. A new straight road leads across
the railway at Orvil railway station to a windmill about 134 miles distant and just
east of the road. The hill on which the station is located can he seen from the wind-
mill, and it is about 300 meters beyond the nearest hills, The station is marked by
& bronze tablet in concrete, as described in notes 1a and 7¢,! with a reference mark,
2 bronze tablet in concrete, as described in note 11a,! 13.95 meters (45.77 feet) from
the station in azimuth 54° 18’.

Xnob (Webb County, C. L. Garner, 1917).—About 6 miles direct and 9 miles b
road northwest of Laredo, 114 miles south of the Minera-Laredo wagon road, one-half
mile east of the Rio Grande, and 300 meters north of a wire fence, on top of tho highest
and most prominent knob in this vicinity. The station is marked by a bronze tablet
in concrete, as described in notes 1a and 7¢,! with a reference mark, a bronze tablet
in concrete, as described in note 11a,! 13.56 meters (44.49 feet) from the station in
azimuth 139° 34/,

Fieldings (Webb County, C. L. Garner, 1917).—About 12 miles direct or 15 miles
by road west of north from Laredo, 1 mile east-northeast of Clifton’s ranch house, 114
miles east-northeast of the Laredo-Eagle Pass wagon road, on the top of the highest
and most prominent hill in the vicinity. It is best reached from Laredo by following
the Laredo-Minera wagon road to a fork of the road at the railrond crossing; take the
right-hand road, cross the railroad and follow 1 mile to a ranch house; passing in front
of the ranch house follow an old road 134 miles to the top of the hill to the eastward
where the station is located. The station is marked by a bronze tablet in concrete,
a8 described in notes 1a and 7¢,! with a reference mark, a bronze tablet in concrete,
as described in note 11a,! 20.25 meters (66.44 feet) from the station in azimuth 343° 06’,
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Davis (Webb County, C. L. Garuer, 1917{).-—0[1 the highest point of a flat hill

among mesquilo brush and cactus, 10 miles by road from Webb railroad station, 3

miles southeast, of Marguerita ranch, and one-half mile south of the old road leading

eastward from Maryucrita ranch. The station is marked by a bronze tablet in con-

crete, a8 described 1n notes 1a and 7c¢,! with a reference mark, a bronze tablet in con-

ggigea a8 described in note 11a,' 13.833 meters (45.38 feet) from the station in azimuth
&, -

Tordillo (Webb County, C. L. Garner, 1917).—About 5 miles cast of the Minera
railroad station, 3 miles north of the Laredo-Minera wagon road, and 1 mile enst of &
wagon road leading from Minera to Tordillo scttloment. To reach the station, go to
the Laredo-Santo Tomas mines road at o point opposite the mines at Minera on the
Top of & hill, where there is a wire fonce and gate to the east; go through the gate and
foﬁow the main traveled road northeast 3 miles to an iron gato and wire fenco; take
the right-hand road 1o the west of the fence and follow 1 mile to where the road Lears
goutheast; turn eastward and follow the top of the ridge to the station, which is on
the top of the most prominent hill in the vicinity. The station is marked by a bronze
tablet in concrete, as described in notes 1a and 7¢,' with a reference mark, a bronze
tablet in concrete, us described in note 11a,* 14.85 meters (48.72 fect) from the station
in azimuth 319° 58’. :

Coleman (Webb County, C. L. Garner, 1917).—About 4 miles northeast of Mincra,
To reach this station, follow the dircections for reaching station Tordillo; passing the
iron gate one-half mile, go through a fonco and follow a dim road northward 114 miles
1o a dirt tank; from here follow the ridge to the north to the highest point of tho south
end of the ridge. This is a flat ridé;e, and the station is surrounded by brush and
prickly pear. The station is marked by a bronze tablet in concrete, as described in
notes la and 7¢,! with a reference mark, a bronze tablet in concrote, a8 deseribed in
note 11a,! 13.005 meters (42.67 foot) from the station in azimuth 317° 427, v

Tajone (Webb County, C. L. Garner, 1917).—About 6 miles northwest of the Webb
railroad station, one-half mile southwest of the Wobb-Jefferies ranch road, and one-
half mile northwest of the windmill on the Tajone ranch. Thestation is best reached
from Webb by taking the Jefferies ranch road b miles to a ridge, where there is a wind-
mill one-cighth mile to the west; about one-third mile beyond turn off to the left, and
the station is on the highest point of the ridge one-half mile distant. The station is
maurked by & bronze tablet in concrete, as described in notes 1a and 7¢,! with a refer-
enco mark, a bronzo tablet in concrete, as described in noto 11a,' 12.540 meters (41,14
feet) from the station in azimuth 216° 37/, .

Thomas (Webb County, C. L. Garner, 1917).—The station is beat reached from the
Santo Tomas mines by foliowing tho Santo Tomas mines-Carrizo Springs road north
about 11 miles, past the Casa Blanca and Thomas ranches, to tho top of a flat hill
three-fourths mile north of the Thomas ranch. The station 1s about 25 meters east of
the road, where there is practically no vegetation. The station is marked by a bronze
tablet in concreto, a8 described in notea 1a and 7¢,! with a reference mark, a bronze
tablet in concrete, as described in note 11a,! 14,710 meters (48.26 foet) from the station
in azimuth approximately 339°,

Willie (Wem) County, C. L. Garner, 1917).—In an open spot about 100 meters north
of the sharp decline to the south, on the first prominent hill north of station Thomas,
the south side of which hill shows ag a white bluff. The station is marked by a bronze
tablet in concrete, as described in notes la and 7¢,! with & referonce mark, a bronze
tablet in concreto, as described in note 11a, 8.81 meters (28.9 feot) from the station
in azimuth 154° 43’, ]

Brewster (Webb County, C. L. Garner, 1917).—On the highest point of the most
prominent hill in the vicinity, about 6 miles east of the Webb-Jefferies ranch and
Asherton road, and 2 miles south bY west from the Brewster ranch headquarters. To
reach the station from tho west, follow the Laredo-Asherton or Eagle Pass wagon road
to the junction with the road from the Santo Tomas mines; take the road leadin
northesst, pass Brewster’s trap and dirt tank, turning to the south through a dim roa§
to a junction with a road from the west; turn back to the northward and follow the
road to o white rocky hill, where the station is about 200 meters north of the road,
From the point of leaving the Laredo-Eaglo Pass wagon road it is about 7 miles to the
station, The station is marked by a bronze tablet in concrete, a8 described in notes
1a anud 7c,! with & reference mark, a bronzoe tablet in concrete, as described in note
11a,! 16.422 meters (53.88 feet) from the etation in azimuth 50° 86/,

Cup (Webb County, C. L. Garner, 1917).—About 8 miles west of the Galvan ranch
and b miles west of the Laredo-Eagle Pass wagon road, on the highest and most promni-
nent hillin the vicinity. Toreach thestation from the Espejo ranch, follow the road
eastward 1 milo to a fork; tako the road to the south around a fence corner and follow
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9 miles to a windmill and dirt tank; then south across country 114 miles to the highest
hill, where the station is located. The station is marked by a bronze tablet in con-
crete, as deacribed in notes 1a and 7¢,! with a reference mark, a bronze tablet in con-
crete, as described in note 11a,! 14.072 meters (46.17 feet) from the station in azimuth
237° 34/, .

Galvan (Webb County, C. L. Garner, 1917).—About 4 miles northeast of the Galvan
ranch headquarters, 5 miles east of the Webb-Jefferies ranch and Eagle Pass road, on
the eastern and highest knob of a long ridge extending {from the vicinity of the ranch
and culminating at this point. A prominent white rocky knob, the last to the east,
is 200 meters east of the station. 'The station is best reached from the Galvan ranch
by following the Encinal road one-fourth mile to a dim road leading to the aou.%»
through sand; follow this for 4 miles through a gate and over rocky ridges to the en
of the ridge. There is an old dirt tank one-fourth mile south of the station. The
station is marked by a bronze tablet in concrete, as described in notes 1a and 7¢,! with
a reference mark, a bronze tablet in concrete, as described in note 11a, 13.372 meters
(43.87 feet) from the station in azimuth 353° 5¢’.

Twin (Webb County, C. L, Garner, 1917).—About 25 miles south of Asherton and
3.5 miles south of the Espejo ranch, 15 meters from the sharp descent on the east of
the northern of twin flat-top hills, easily distinguished and known locally as Las
Hermanas. The station i8 marked by a bronze tablet in concrete, as described in
notes 1a and 7e¢,! with & reference mark, a bronze tablet in concrete, as described in
note 11a,! 16,340 meters (53.61 feet) from the station in azimuth 314° 85,

Cat (Demmit County, C. L. Garner, 1817).—About 18 miles southwest of Asherton
and one-third mile north of the road from the Catarina ranch to the settlement of
Dentonio. To reach the station from Catarina ranch, go west 4.miles to a fork of the
road, take the right-hand road leading to the westward for about 300 meters, then
turn to the north and follow the ridge to the top of the hill. The station is marked
by a bronze tablet in concrete, as deseribed in notes 1a and 7¢,! with a reference mark,
a bronze tablet in concrete, as described in note 1la,! 9.204 meters (30.20 feet) from
the station in azimuth 271° 30,

Big (Webh County, C. L. Garner, 1917).—About 25 miles southwest of Asherton, 9
miles south of Dentonio settlement, 1 mile southwest of Catarina goat ranch. The
station is on the top of a flat hill in an open space with & windmill ahout one-half mile
distant in azimuth 227° 56/. The station is marked by a bronze tahblet in concrete,
a8 described in notes 1a and 7c,! with a.reference mark, a bronze tablet in concrete,
a8 described in note 1la,' 16.885 meters (55.40 foet) from the station in azimuth
323° 11/, To reach the station from Dentonio, go south about 9 miles to a windmill,
tank, and gate; passing through the gate follow the left-hand fork of the road about
three-fourths mile to a goat camp and one-third mile through thin brush to the station,

Tom (Demmit County, C. L. Garner, 1918).—To reach the station from Dentonio
follow the directions for reaching station Big to the windmill, tank, and fork of the
road; take the right-hand road and follow 114 miles to the highest point of the flat
ridge, where the station will be found 50 meters cast of the road in an open place
covered with white shale rock broken to small pieces. The station is marked by a
bronze tablet in concrete, as described in notes 1a and 7c¢,! with a reference mark, a
bronze tablet in concrete, as described in note 11a,' 18.359 mcters (60.23 fect) from the
station in azimuth 103° 18’ .

Dentonio (Demmit County, C. L. Garner, 1918).—About 1}4 miles southeast of
Dentonio. To reach the station from Dentonio, tako the road2 south for Cataring
ranch 134 miles across a small valley and up a fairly steep hill; turn to the east and
follow the ridge one-half mile to the station, which is on the highest part and at the
eastern extremity of the highest hill in the vicinity, The station is marked by a
bronze tablet in concrete, as described in notes 1a and 7¢,! with a reforence mark, a
bronze tablet in concrete, as described in note 112, 11.210 meters (36.78 feot) from the
station in azimuth 171° 40/, .

Carlow (Demmit County, C. L. Garper, 1918).—On a lon% flat nd%? extending
northeast and southwest. The station may be reached from Dentonio by followin
the Carrizo Springs road 3 miles to cornor of a wire fence on the west side of the road,
windmill, ang wood tank about 50 meters west of the road, and & dim road crosai.ni
turn into this road to the east and follow 1 mile across a small valley to o hill on whic
the station islocated. It is 10 meterssouth of a BIXJ%IO Spanish dagger plant, 40 meters
from the sharp decline to the south, and 40 meters from the decline to the west. The
station is marked by a bronze tablet in concrete, as described in notes 1a and 7c¢?
with a reference mark, a bronze tablet in concrete, as described in noto 11a,’ 12.954
meters (42.50 feet) from the station in azimuth 307° 07/,
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Barr (Demmit County, C. L. Garner, 1918).—About 6 miles southwest of Dentonio
on & white rocky hill, the highest in the vicinity, and 9 meters north of what appears
to be an old road. To reach the station from Dentonio, take the road west past the
post office for 314 miles to a fork of the road; take the right-hand road leading through
a gato to the westward for 6.6 miles to a point where the road crosses over a hill and
desconds into a small valley; crossing the first ditch or arroyo turn to the right, where
the station is located on the top of & hill about 150 meters north of the road. The
station is marked by a bronze tablet in concrete, as described in notes 1a and 7c,!
with o reference mark, a bronze tablet in concrote, as described in note 11a,! 12.258
meters (40.22 fect) from the station in azimuth 239° 06’.

English (Demmit County, C. I.. Garner, 1918).—About 13 miles south by west
from Carrizo S rings, 7 miles northwost of Dentonio, one-half mile south of the Carrizo
Springs-English ranch road, and one-half mile south-southwest from an old windmill
derrick, the only one in this vicinity, on the highest point of a bare and very flat
hill. The station is marked by a bronze tablet in concrete, as described in notes
la and 7¢,! with a reference mark, s bronze tablet in concrete, as described in note
11a,* 13.237 meters (43.43 feet) from the station in azimuth 144° 00/,

“Indio (Demmit County, C. L. Garner, 1918).—About 4 miles southwest of the old
Indio ranch, 15 miles northwest of Blocker’sranch, and one-half mile cast of the Eagle
Pags-Blocker ranch road, on & very flat ridge and in an opon place. From McFarland
ranch take the road south 9.2 miles past Lopez tank on the west side of the rond and
turn through the brush to the east 0.6 mile to the station. Tho station is marked by
a bronze tablet in concrete, as described in notes 1a and 7¢,! with a reference mark,
a bronze tablet in concreto, as described in note 11a,! 9,410 meters (30.87 fcot) from
the station in azimuth 176° 13/,

Glass gMa.verick County, C. L. Garner, 1918). —About 22 miles southwest of Ca’rripo
Springs, 1/%milee! northwest of the Glase ranch headquarters, on a small rocky hill
i)racucally are, but surrounded at o distance of sbout 30 meters by mesquite trees.

‘rom the Glass ranch take tho road to the northwest 114 miles to a board gate; turn
to the right and follow along the cast side of the fence about three-fourths mile to a
second board gate, Passing through the patefollow thefence on the right until the hill
covered with small white rock is seen. The station is marked by a bronze tablet in
concrete, a8 described in notes 1a and 7¢,* with a reference mark, a bronze tablet in
concrete, a8 described in note 1la,' 15.830 meters (51.94 feet) from the station in
azimuth 214° 49”,

. Farland (Maverick County, C. I.. Garner, 1918).—On the highest part of a flat rocky
ridge, one-half mile west of the Eagle Pase-Blocker ranch ron , and 165 metors east of
8 wire fence and telephone line supported on poles nailed to the fonce {l)osts. From
Lopez tank follow the Blocker ranch road one-half mile, turn to the right and follow
up the ridge one-half mile to the station. The station is marked by a bronze tablet in
concrete, a8 described in notes 1a and 7c¢,! with a reference mark, & bronze tablet in
concrete, a8 described in note 1la,! 13.420 meters (44.03 feet) from the station in
azimuth 92° 4¢’, ) .

Mack S(Maverick County, C. L. Garner, 1918).—About 114 miles south of the McFar-
land stock pens. To reaci tho station from Lopez tank, tafke tho left fork of the road,
about 100 meters north of the tank, for about 1 mile to a wire fence and gate; turn to
the south end follow the ridge to the station, about 100 meters south of the gato and
10 meters east of the fence. The station is marked by a bronze tablet in concrete, as
described in notes la and 7c¢,! with g reference mark, a bronzo tablet in concrete, as
described in note 11a,} 8,785 meters £28.82 feet) from the station in azimuth 92° 597,

Kennedy (Maverick County, C. L. Garner, 1918).—About 7 miles north of the
McFarland rench house on the top of a very flat hill with no distinctive features. To
reach the station from McFarland pons, take the road leading eastward to Glass ranch,
&aesing through the board gato to the east of the dirt tank, and just north of the gate

ke the left road leading in a northeast direction and follow to a large dirt tank, around
which are tall willows; here turn to the left and go across hills and small valleys about
8 miles past a second dirt tank to the station, The second dirt tank is about three-
fourths mile from the station in azimuth 326° 12/, The station is marked by a bronze
tablet in concrete, a8 degcribed in notes la and 7c,! with & reference mark, a bronze
tablet in concrete, 48 described in note 11a,! 12,808 meters (42.02 feet) from the station
in azimuth 172° 26’

8ilo (Maverick County, C. L. Garner. 1918?.—Ahout 2 miles north of the Indio
ranch, 102 meters west of the Indio ranch-Eagle Pasa road on the highest hill in the
vicinity. The station is marked by a bronze tablet in concrete, as described in notes
1a and 7¢,! with a reference mark, a bronze tablet in concrete, ag described in note
11a,' 13.485 meters (44.24) feet from tho station in azimuth 87° 59,
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Davidson (Maverick County, C. L. Garner, 1918).—7To reach the station from Eagle
Pass, take the Carrizo Springs wagon road east 12.5 miles to the top of a reddish il
which appears very steep from the east; pass through a wide wire gale in the fence
to the south and follow this road 3.3 imiles and turn to the east across a flat ridge 0.4
mile to the station. An old windmill and shack plainly visible bear S. 20° E. from
the station. The station is marked by a bronze tablet in concrete, as described. in
notes 1a and 7¢,! with a reference mark, a bronze tablet in concrete, as described in
note 11a,! 12.960 moters (42.52 feet) from the station in azimuth 125° 167,

Eagle (Maverick County, C. L, Garner, 1918).—To reach the station from Eagle
Pass, lollow the Eaglo Pass-San Antonio road about 3 miles northeast to the first gate;
here turn to theright and follow a dim road 1 mile up the divide to the top of the ridge,
where the station 18 located at the northwest extremity., The station is marked by a
bronze tablet in concrete, as described in notes 1a and 7c¢,* with a reference mark, a
bronze tablet in concrete, as described in note 11a,! 11.782 meters (38.65 feet) from
the station in azimuth 231° 47/. There is a rock cairn 8.8 meters (28.9 foet) from the
station in azimuth 324° 32’,

Pass (Maverick County, C. L. Garner, 1918).—About 3 miles east-northeast from
Eagle Pass on the top of the shoulder of the highest hill in the vicinity. Irom Eagle
Pags tako the Carrizo Springs road 234 wmiles to the first hill east of the Kagle I'ass Club-
house; turn to the north through a wire fence and follow along the ridge onc-half
mile to thestation. Thostation is marked by a bronze tabletin concrete, as described
in notes la and 7¢,* with a reference mark, a bronzo tablet in concrete, as described in
note 1la,! 11,552 meters (37.90 feet) from the station in azimuth 152° 03/,

Laplace (Maverick County, C. L. Garner, 1918).—On ¢ Hillcrest,”’ the first hill
northeast of Eagle Pass, about one-half mile from the courthouse, 90 meters northeast
and 24 meters south from the road encircling the hill, 10 meters north of the range
formed by the standpipe on the hill and the Eagle Tass Clubhouse and on rango with
the courthouse and the southern end of the express oflice. The station is marked by
a bronze tablet in concrete, as described in note 1a,! with a roference mark, a bronze
tablet, as described in note 12a,! set in solid rock 4 meters north of road, 39.990 moters
(131.20 feet) from tho station in azimuth 181° 11/, The standpipe ig 100 meters from
the station in azimuth 311° 22/, 'The longitude station (1919) is 3.52 meters (11.55
feet) true south from the triangulation station and is marked by a temporary
wooden picr.

Lone (Maverick County, C. L. Garner, 1918).—Tho station is best reached from
Eagle Pass by taking the San Antonio road for 8 miles to the point where the road
starts to drop from the top of the ridge 1o the valley by a fairly steep grade, a lono tree
can be seen on the hill to thoe east, turn cast and follow the ridge 400 meters from the
road to the highest ﬂ)oint of the hill, where the station is located. The lone tree is
about onc-fourth mile distant in azimuth 69° 00/, The station is marked by a bronzo
tablet in concrete, as described in notes la and 7¢,' with a reference mark, a bronze
tablet in concrete, as described in note 11a,! 16.100 meters (52.82 feet) from the station
in azimuth 260° 05/, -

Nine (Maverick County, C. L. Garner, 1918).—Located 8.4 miles northwest of
Eagle Pass post oflice, § meters south of wire fence and telephone line at side of road,
and 20 meters west of sign, ‘9 miles to Hewitts Café, Iiagle Pass, Toxas.”” The
station is marked by a bronze tablet in concrete, as described in notes la and 7¢;!
with a reference mark, a bronzo tablet in concrete& a8 described in note 1la,! 13.262
meters (43.48 {cet) from the station in azimuth 319° 437, ‘

Paloma (Maverick County, C. L. Garner, 1918).—Located 114 miles east of the
Palomas railroad station, three-fourths mile northeast of Paloma ranch, 20 meters
northwest of the road leading fromn the Paloma ranch to the Eagle Pass-San Antonio
road, and 125 meters west of & board gato through tho wire fence, on the highest hill
in the vicinity. The station is marked by a bronze tablet in concrete, as described
in notes la and 7¢,! with a reference mark, a bronzoe tablet in concrete, as described
in note 1la,! 16.147 meters (62.98 feet) from the station in azimuth 343° 137,

Burr (Maverick County, C. L. Garner, 1918).—About 16 miles by road north of
Eagle Pass, on w]]):of a very flat ridge covered with heavy mesquite trees. To reach
the station from Eagle Pass, take tho Del Rio road 8.5 miles 10 a gate on the north
side of the road with a sign ‘‘Brackettville,”’ passing through the gate follow the
road 5 miles, keeping to the left to the second board gate, passing through this gate
turn to the left through the brush and follow the ridge 114 miles northwest to a wiro
gate, which is 95 meters cast of the station. Thestation is marked by a bronze tablet
1n concrete, as described in notes la and 7c,! with a reference mark, a bronze tablet
in concrete, as described in note 1la,' 13.492 meters (44.26 fcet) from the station in
azimuth 126° 13/,
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Pen (Maverick County, C. L. Garner, 1918).——About 6 miles northwest of the
Paloma railroad station, 314 miles northwest of the old Burr or Stone ranch, 425 meters
east of the stock Pens on this ranch, between the forks of a road 9 moters westand
150 meters east of them. The station is marked by a bronze tablet in concrete, as
deseribed in notes 1a and 7¢,* with a reference mark, a bronze tablet in concrete, as
doscribed in note 11a,! 13.765 meters (45.16 feet) from the station in azimuth 190° 59,

Wiffp ?ancrick C‘ounty, C. L. Garner, 1918).—About 18 miles north by west
from Eagle Pass, 3 miles northeast of the Lehman ranch, and 114 miles south of the
Wiffp ranch on a prominent rocky knob, 300 meters west of the road leading from
the Wiflp ranch to the Eagle Pass-Lehman road. The station is marked by a bronze
tablet in concrete, as described in notes 1a and 7¢,* with a reference mark, a bronze
tablet in concrete, as described in note 11a,! 10.280 meters (33.73 feet) from the station
in azimuth 277° 88/,

White (Maverick County, C, L. Garner, 1918).—On the opposite side of the dry
lake from station Lake, A white windmill casily scen in thig vicinity is 120 moters
from the station in azimuth 176° 55’. The station is marked by a bronze tablet in
concrete, a8 described in notes 1a and 7¢,* with a reference mark, a bronze tablet in
concrete, a8 described in note 1lu,! 10.401 meters (34.12 feet) from the station in
azimuth 84° 18/,

Lake (Maverick County, C. L. Garner, 1918).—On the west side of a dry lake and
200 meters north of & windmill and tank. The station is best reached by leaving the
Lehman ranch-Spofford road at a point about 2 miles southwest of Las Moras Groek
and following for 8 miles & road leading to the south past the ruine of a house and
stock pens to a windmill and dirt tank and the dry lake. The station is marked by
& bronze tablet in concrete, as described in notes 1a and 7c,? with a reference mark,
a bronze tablet in concrete, as described in note 1l1a,' 11.435 meters (37.52 feet) from
the station in azimuth 277° 23/, :

Jamerson (Kinney County, C. L. Garner, 1918).—In a pasture 180 meters south-
west from the Jamerson ranch, 230 meters west of the Lehman ranch-Spofford road.
The station is marked by a bronze tablet in concrete, as described in notes 1a and 7¢,?
with a reference -mark, a bronze tablet in concrete, as described in note 11a,* 11.735
meters (38.50 feet) distant in azimuth 48° 16/, The Jamerson ranch windmill is
distant 180 meters in azimuth 205° 0/,

Towne (Kinney County, C. L. Garner, 1918).—About 10 miles north of the Lehman
ranch, one-half mile northeast of McDonald’s ranch house, windmill, and tank, on
the highest point and in a place practically bare and covered with rock. ‘The station
is marked by a brounze tablet in concrote, aa described in notes la and 7¢,! with a
referonce mark, & bronze tablet in concreto, as described in note 11a,' 12.123 mcters
&39.77 feot) distant in azimuth 653° 44/. The windmill ut the McDonald ranch is

istant about 1 milo in azimuth 26° 527,

Dixie (Kinney County, C. L. Garner, 1918).—About 2 miles northeast of the Del
Rio-Eagle Pass road, 2b4 miles northeast of tho Dixio schoolhouse and 300 meters
west of the Dixie-Bracketville wagon road on the top of the highest point in the
vicinity. From Dixie follow the Dixie-Bracketville road 2 miles to the place where
the road &scends a hill; turn off to the west and follow the ridge to the top of the hill
and thestation. The station is marked by a bronze tablet in concrete, as described
in notes 1a and 7c,? with a referonce mark, a bronze tablet in concrete, as described in
note 1la,' 15.840 metors (61.97 fect) from the station in azimuth 104° 65/,

Peters (Kinney County, C. L. Garner, 1918).—About 7 miles southwest of Kinney
railway station on the Southorn Pacific Railroad, 15 miles southwest of Bracketville,
1inile‘east of the Dixie-Bracketvilleroad, three-fourths mile south of the Peters ranch,
and 70 meters wost of aroad from thatranch. Thestation is marked by a bronze tablet
in concrete, a8 described in noles laand 7c,! with areference mark, a bronze tabletin
concrote, as described in note 11a,! 9.620 meters (31.50 feet) from the 8tation in azimuth,
104° 29/," The windmill on the Petersranch is 0.75 mile distant in azimuth 169° 17,

Ross (Kinney County, C. L. Garner, 1918).—About 13 miles cast of Del Rio, 5 miles
southwest of Johnstone mllwaﬁsmtion and 6 miles northeast of the old Rose ranch.
From Del Rio follow the Del Rio-Eagle Pass wagon road about 5 miles; turn to the
cast for 1 mile to a red balanced gato; passing through the gate, take the right-hand
road for 10 miles to an iron gnte; here take theroad leading north for 2§ miles throuﬁh
a board gate; then turn off to the north and follow across & ridge onc-half mile to the
station, which is on the highest point in a bare rocky place. 'The station is marked
by a bronze tablet in concrete, ag described in notes 1a and 7¢,! with a reference mark,
a bronze tablet in concrete, as described in note 11a,' 14.340 meters (47.05 feet) from
the station in azimuth 219° 5¢.
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Bracket (Kinney County, C. L. Garner, 1918).—About 4 miles northeast of Bracket-
ville on the highest point of Las Moras Mountain. The station is marked by a bronze
tablet in concrete, as described in notes 1a and 7c¢,’ with a reference mark, & bronze
tablet set in solid rock, as described in note 12a,! 15.53 meters (50,95 {eet) from the sta-
tion in azimuth 8° 39,

Dobkins (Val Verde County, C, L. Garner, 1918).—About 6 miles east of Del Rio,
314 miles southwest of Johnstone railway station, and 114 miles northwest of Dobkins
tank. From Del Rio follow the Eagle Pass road 5 miles southeast; then take tho road
turning to the left for about 14 miles to a wire fence and red balanced gate; passing
through the gate, take the left-hand road lecading north along the east side of the fence
for one-fourth mile to Dobkins dirt tank; going around the tank to the east, pass
through the gate 100 meters north of the tank, and follow the road three-fourths mile
northwest to the shoulder of a hill; turn west and follow the ridge to the station, which
ison top of the hill, Thestation is marked by a bronzc tablet in concrete, as described
in notes 1a and 7¢,! with a reference mark, a bronze tablet in concreto, as described in
note 11a,! 15.158 meters (49.73 feet) distant in azimuth 202° 537,

Hamilton (Val Verde County, €. L. Garner, 1918).—About 21 miles by road north-
east of Del Rio and 14 miles west of the Humilton ranch house. Best reached from
the Hamilton ranch by taking the road 250 meters south of the stock pens, which are
- one-fourth mile west of the ranch house, and, followinf: it through a gate to the top of

& ridge one-half mile, then turn to the north and follow the ridge to the top of the
hill about one-fourth mile. The station is marked by a bronze tablet in concrete, as
described in notes 1la and 7c,! with a reference mark, a bronze tablet set in concrote,
a8 described in note 11a,! 18.390 meters (60.33 feet) distant in azimuth 208° 26”.

Johnstone (Val Verde County, C. L. Garner, 1918, 1919).—About 84 miles cast
of Del Rio, 12 meters south of the Southern Dacific Railway tracks at Johnstone
siding, 15 meters east of the station board, and 3 meters north of the wiro {fence on the
north side of the main road. The station is marked by a bronze tablet in councrete,
a8 described in notes 1a and 7¢,! with a reference mark, a bronze tablet in concrete,
as described in note 11a,! 6.742 meters (22.12 feet) from the station in nzimuth 268° 437,
Preciselevel bench mark K31 is 220.35 meters (722.93 feet) distant in azimuth 248° 08/,
The longitude station (1919) is 6.578 mctors (21.58 fect) west and 2.722 meters (8.93
fect) south of the triangulation station and is marked by a temporary wooden pier.

Moore (Val Verde County, C. L. Garner, 1918{.~About 13 miles by road north of
Del Rio and three-fourths mile west of the Del Rio-Ab Rose ranch road. 7To reach
the station from Del Rio, follow the Ab Rose ranch road 11 miles to a FOinL in o small
valley where there is a gute on either side of the road and a windmill near a yellow
earth embankment 1 mile northeast; turn west through the gate and follow a dim
road to the windmill; cross an abandoned railroad grade, and the station is 300 meters
west on top of & bare and prominent hill. The station is marked by a bronze tablet in
concrete, as described in notes 1a and 7c¢,! with a reference mark, a bronze tablot in
concrete, as described in note 11a,! 10.37 meters (34.02 feet) distant in azimuth 130° 06/,

Kelly (Val Verdo County, C. L, Garner, 1918).—Located 60 meters west of the Del
Rio-Sonora road, 1 mile north of the point where the Comstock road turns to the west
from the Del Rio-Sonora road, and 7 miles north of Del Rio and 4 meters south of the
wire fence dividing the pastures. The station is marked by a bronze tablet in con-
crete, as described in notecs la-and 7¢,! with a reference mark, a bronze tablet in con-
crete, a8 described in note 1la,! set under the wire fence, 10.276 meters (33.71 {cet)
from the station in azimuth 287° 49’. :

Mark (Val Verde County, C. L. Garner, 1918).—On tog) of a prominent flai-to
knob, 28 miles by road north of Del Rio, 3.5 miles north of Markwood ranch, one-half
mile east of the Del Rio-Sonora road, and 400 meters south of a road leading from
the Del Rio-Sonora road to the east. The station is marked by a bronze tablet in
concrete, 28 described in notes la and 7¢,! with a reference mark, a bronze tablet in
concrete, a8 described in note 1la,' 15.206 meters (49.88 fect) from the station in
azimuth 57° 18/,

Feely (Val Verde County, E. H. Pagenbart, 1918).—About 12 miles southeast of
Comstock and 214 miles south of Feely, s station on the Southern Pacific Railway,
on the highest point of hills westward of the wagon road leading south from I'eely.
The station is marked by a bronze tablet in concrete, as described in pote 2,' with
a reference mark, a bronze tablet in bowlder, as described in note 12¢,! det flush with
the ground 9.90 meters (32.48 feet) distant in azimuth 4° 06’. There is a cairn 5,20
meters (17.1 feet) from the station in azimuth 103° 27,

McNutt (Val Verde County, E. H. Pagenhart, 1918).—About 7 miles by road
north of Comstock, 114 miles west of the Comstock-Juno wagon road, on the highest
point of ground about onc-half mile north of McNutt ranch house, and 18 meters
west of a ranch road leading north from headquarters. ‘The station is marked by a
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bronzé tablet in concrete, as described in notes la and 8a,! with a reference mark, a

bronze tablet in bowlder, as described in note 12¢,! set nearly flush with the ground

12.97 meters (42.56 feet) distant in aziinuth 310° 04/, There is a 7-foot cairn 9 meteors

gxg)gn Oot/he station in azimuth 43°. McNutt windmill is distant 0.7 mile in azimuth-
54 i .

Harrison (Val Verde County, E, H. Pagenhart, 1918).~—About 52 miles by road
north of Del Rio, 6 miles west from the point on the Del Rio-Sonora road where tho
Dry Dovils River road leads to the west, 5 milos west of the Harrison ranch, 3 miles:
west of Anderson ranch, 1 mile southwest of the wagon road leading from the Harrison-
ranch to the Faucett ranch at the point where the road crosses the divide, and located
on quito a prominent brush-covered ridge, about the highest in the vicinity. The
station ig marked by & bronza tablet in outerop of rock, as describod in note 2, with
a reference mark, a bronze tablet in bowlder, as described in noto 12¢,' 11.34 motors
(37.20 fect) distant in azimuth 204° 44/, There is & cairn 8.80' moters (28.87 feet)
distant in azimuth 331° 40", S o :

Jim (Val Verde County, E. H, Pagenhart, 1918).~~About 8 miles north of Com-
stock, in the McNutt pasture, and 100 meters east of a noew wire fence.  The station
is marked by a bronze tablet in outcrop of rock, as described in note 2,! with a refers:
ence mark, a bronze tablet in bedrock, a8 described in note 12a,* 10,15 meters (33.30
feet) from the station in azimuth 306° 13/, There is a 7-foot cairn about 7 meters
from the station in azimuth 11° 237, : o : - '

Blue (Val Verde County, E. H. Pagenhart, 1918).—About 81 miles by road west
of north from Comstock, 3 miles wost of the Comstock-Ozone ridge road, one-fourth
mile south of the Roberts ranch, and located on & prominent knob, known as Blue:
Hill. The station is marked by a bronze tablet in concrete, as described in notes
la. and 7a,! with a reference mark, g bronze tablet in concrete,: as described in note
lla,’ 14.68 meters (48.16 foet) distant in azimuth 114° 54/, The Roberts windmill is
distant one-third milp in aziinuth 160° 28’. : o o

Tippetts (Val Verdo County, E. H. Pagenhart, 1918).~—~About 7 miles northeast of
Langtry and 1 mile south of Tippetts ranch on the highest hill in.the vicinity,
Marked by & bronze tablet in concrete, as described in notes 1a and 7a,* with a refer-
ence mark, & bronze tablet in concrete, as described in note 11a,! 9.01 metors (32.51
feet) distant in azimuth 24° 00/, The west gable of Tippetts ranch house is:distant:
134 miles in azimuth 188° 287, . :

Babb (Val Verde County, E. H. Pagenhart, 1918).—About 10 miles north of Lang-
try, 16 miles south of Pandale post oflice, 10 miles Bouth of the Pandale.Langtry
crossing of the Pecos River, on the Babb ranch 14 miles northwest of headquurters,
and about 124 miles northeast of ¢“Highland C” windmill, The station is marked by
a bronze tablet in concrete, as described in notes 1n and 7a,' with a referenco mark,
a bronze tablet in concrete, as described innote 1la,! 10.37 motors (34.02 fect) distant
in azimuth 336° 17/, An 8-fuot cairn is 8 metors from the station in azimuth 292° 507,

Proctor (Vul Verde County, I8, 1i. Pagenhart, 1918),-—0On a smooth level ridge
about 4 miles south from Punpville, 8 miles west of north fromn the Hamilion ranch,
and 10 meters east of tho Pumpville-Hamilton-Langtry wagon road. The station is
marked by & bronze tublet in concrete, a8 described in notes 1a and 7a,' with a refer-
ence mark, a bronze tablet in concrete, as described in note 11a,! 11.61 metors (37.76
foet) distant in azimuth 13° 69, i E

Ike (Val Verde County, E. L, Pagenhart, 1918?.——011 the highest point of a ridge
20 miles by road north from Langtry on the “Bill Ike” Babb ranch, 2 miles north
of ‘““Highland C”’ windmill, and one-fourth mile northeast of the ranch road leading
northwest from this windmill. It is marked by a brounze tablet in coucrete, ag
described in notes 1a and 7a,! with a reference mark, & bronze tablct in concrete,
ag described in note 11a,' 9.35 meters (30.68 feet) distant in azimuth 233° 33/, There
i8 & scrub cedar distant 4.4 meters in azimuth 150° 4%, and a'siall clump of codars.
is distant 11 metersin azimuth 333° 36/, ! 5 :

Bassett (Val Verde County, E. 11. Pagonhart, 1918).-~About- 10 miles north of
Pumpville, 7 miles by road north from the old Bassett headquarters ranch, one-haif
mile south of ranch house and windmill belonging to W. I. Babb, on the second range
of hills passed in going north from the old Bassett headquariers, on o prominent knob
just woat, of the road, the highest point of this knob being distant about one-half mile.

he station is marked by & bronze tablet in concreto, as described in notes 1la and 7a,}
with a referonce mark, & bronzo tablet in concrete, as described in note 1la,! 14.02
meters (46 fect) from the station in azimuth 266° 20.. A small cairn is [0 moters
from the station in azimuth 102° 53/, N o

-Hoddy (Terrell County, E. H. Pagenhurt, 1918).——About 38 miles northeast from
Dryden, 15 miles by road northwest from I'umpvillo, 8 miles north from the old
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Bassett headquarters ranch, 2 miles east of north of Bassett’s 7-mile windmill, 200
meters east of a wagon road on the highest point in the vicinity. The remains of &
stone fireplace built by the light keeper, 20 meters west of the station, shows from the
road. The station is marked by a bronze tablet in concrete, as described in notes 1a
and 7a,! with a reference mark, a bronze tablet in concrete, as described in note 11a,!
7.78 meters 425.52 feet) from the station in azimuth 52° 42, .

Peggy (Terrell County, E. H. Pagenhart, 1918).—-About 10 miles southeast of
Dryden, 2 miles southeast from Taylor's ranch, on the highest point of along flat ridﬁe
extending east and west and 20 meters north of the Dryden-Muces Spring road. The
station is marked by a bronze tablet in concrete, as described in notes 1a and 7a,! with
a reference mark, & bronze tablet in concrete, as described in note 1la,! 10.11 meters
(33.17 feet) from the station in azimuth 97° 33,

Hen (Terrell County, E. H, Pagenhart, 1918).—About 6 miles by road north from
Dryden, 1 mile west of the Dryden-Sheffield road, one-half mile southwest of a dirt
tank, and 100 meters east of an old stone quarry. The station is marked by a bronze
tablet in concrete, asis described in notes 1a and 7a,! with a reference mark, a bronze
tablet in concrete, as described in note 11a,! 8.50 meters (27.89 feet) from the station
i21; ;oz'%x{;}lth 238°4(/. A windmill near the road is 134 miles from the station in azimuth

Eldridge (Terrell Counth E. 0, Pagenhart, 1918).—About 4 miles southwest {rom
Dryden on the highest knoll in-the vicinity. The station is marked by a bronze tablet
in concrete, as is described in notes 1a and 7a,! with a reference mark, a bronze tablet
in concrete, a8 described in note 11a,! 11.70 meters (38.39 fcet) from the station in
azimuth 81° 41", .

Dryden east base (Terrell County, E. H. Pagenbart, 1918; 1919).—On tho first ridge
about three-fourths mile east of Dryden on the prolongation of the north rail tangent
of the main track of the Southern Pacific Railway, Thestation is marked by a bronze
tablet in concrete, a8 described in notes 1a and 7a,! with g reference mark, a bronze
tablet in concrete, as described in note 1la,' 45.97 meters (150.82 feet) distant in
azimuth 58° 04’, The longitude station (1919) is 12.34 meters (40.48 feot) true north
from the triangulation station and is marked by a temporary wooden pier.

Dryden west base é’l‘errell County, E. H. Pagenhart, 1918).—~On _the Southern
Pacific Railway right of way at the firat curve about 4 miles west of Dryden, at the
point of intersection of tangents of north rail. The station is marked by a bronze
tablet in concrete, as described in note 1a.! Thereference mark is precise level bench
mark N27, which is a bronze disk set in a concrete post, 128.94 meters l§423.03 feot)
from the station, about 14 meters south of the track near mile pole 498 and in azimuth
81° 22/ from the station,

Road (Terrell County, E. H. Pagenhart, 1918).—About 14 miles southeast from
Sanderson, 6 miles south of the Southern Pacific Railway, 300 meters cast of the
Sanderson-Twin Butte road 2 miles south from a masonry tank, Thostation is marked
by a bronze tablet in concrete, as described in notes 1a and 7a,! with a reference mark,
a bronze tablet in concrete, as described in note 11is,* 11.85 meters (38.88 feet) from
the station in azimuth 268°20’. An 8-foot cairn stands 16 meters from the station in
azimuth 88° 57,

Sanderson (U. 8. G. 8.) (Terrell County, E. H, Pagenhart, 1918).—About 4 miles
northeast of Sanderson. To reach the station, follow the Sanderson-Sheflield wagon
road 214 miles from Sanderson to a byroad leading northeast; follow this past a wind-
mill and tank and continue up the valley 114 miles to summit; from here the
station is 1 mile east on the highest point in the vicinity. The station is marked
by a Geological Survey triangulation diek set in a bowlder. Reference mark No. 1
i8 deacribed in note 12c as being a bronze tablet in & bowlder and is 34.05 meters
(111.71 feet) distant in azimuth 217° 50’; No. 2 is a drill hole with an 8-inch arrow,
cut in an outcrop on the east slope of the hill and 4 meters lower than the station,
distant 28.75 meters (94.32 feet) in azimuth 312° 357; No. 3 i8s a drill hole, with a 14-
inch arrow, cutin o flat rock on the south side of the hill and 4 meters lower than the
station, distant 37.70 metera (123.69 feet) in azimuth 22° 47/,

New (Terrell County, E. H. Pagenhart, 1918).—About 6 miles southwest of Emer-
son, on the southern end of a flat-to knob on the ridge which is about 1 mile
northwest from the summit of the gradeleading up from the first creek which is crossed
by the road going south from Emerson. This is the westernmost of several ridge
roads leading south from the dirt tank three-fourths mile west of Emerson. The
station is marked by a bronze tablet in bedrock, as described in note 2,! with a refer-
ence mark, a bronze tablet in bedrock& a8 described in note 12a,! 12.09 meters (39.68
feet) from the station in azimuth 135° 01/. There is a cairn 32.0 meters (105 feet)
distant in azimuth 180° 59,
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Dry (Brewster County, E. H. Pagenhart, 1918).—About 6 miles west of Longfellow,
114 miles south from the old Purinton beef well in Dry Valley, on the highest point
of the first hill on the south side of Dry Valley, whichis the highest hill in the vicinity
and 6 meters from the north cap rock. The station is marked by a bronze tablet in
bedrock, as deacribed in note 2,! with a reference mark, a bronze tablet in bowlder,
asdescribedin note 12(-&‘ set on the northern edge of the cliff, 31.59 meters (103.64 feet)
distantin azimuth 120° 24/,

Pyle (Pecos County, E. H. Pagenhart, 1918).—Ahout 15 miles northwest from
Longfellow, 5 miles northeast from the old Purinton ranch, 8 miles north from the
old Baxter ranch, now headquarters for Pyle ranch, 1 mile southeast from Bull trap
mill and tank in j3ig Canyon, on top of the meea, and about three-fourths mile from a
dim road which leads up and across the mesa. The station is marked by a bronze
tablet in bowlder, as described in notes 4 and 9c,! with a reference mark, a bronze .
:tlnblet i}1 bowlder, as described in note 12¢,! 19.54 meters (64.11 feet) distantin azimuth

656° 477, .

Brown (Brewster County, E. H, Pagenhart, 1918).—About 4 miles northeast of
Haymond, 214 miles southwest from Brown’s goat ranch in Dry Valley, on the south-
ernmost and ?ﬁghest of the Housotog Mountains, 10 feet from the sheer west face
and about 5 meters north of a U. S. Geological Survey cairn. The station is marked
by a bronze tablet in bowlder, as described in notes 4 and 8a,! with a reference mark,
a bronze tablet in bowlder, as described in note 12¢,! 19,93 meters (65.39 feet) distant
in azimuth 217° 5%, .

Nation (Pecos County, E. H. Pagenhart, 1918).—About 15 miles north from Mara-
thon and three-fourths mile east of the Marathon-Fort Stockton road, 1 mile north
from the Pumpkin Center achoolhouse, on a prominent rounded knob at the south-
west end of therange of hills, 'Thestation is marked by abronze tablet in bowlder, as
described in notes 4 and 8a,! with a reference mark, a bronze tablet in bowlder, asde-
scribed in note 12c,! set flush with the ground on the eastern slope of the knob, 21(&
meters lower than thestation, and distant 11,71 meters (38.42 feet) 1n azimuth 288° 207,

Madera (Pecos County, E. H. Pagenhart, 1917).—About 20 miles south of Fort
Stockton, 2 miles southeast of Elsinore Cattle Co. headquarters, one-half mile east
of the Fort Stockton-Marathon road, on the southeastern one of the two tops of the
Sierra Madre Mountains. The station is marked by a bronze tablet in bedrock, as
described in note 2,! with a reference mark, a bronze tablet in bedrock, as described
in note 12a,! set on the southwest end of the ridge and 1 meter lower than the station,
distant 17.38 meters (57.02 feot) in azimuth 4° 29’

Chancellor (Pecos County, E. H. Pagenhart, 1917).—About 20 miles southwest of
Tort Stockton, 8 miles due east from Chancellor, near <he highest point of a small
conical hill, known locally as ¢‘Pikes Peak.”” The Chancellor-Elsinore ranch road
passes 1 mile south of the station. The station is marked by a standard bronze
tablet setin the flat top of rock flush with the ground. The reference mark, a bronze
tablet in bedrock, as deacribed in note 12a,! is get 2 inches above the ground, 3 meters
north of the highest goint of the hill, and 5.24 meters (17.19 feet) distant from the
Btation in azimuth 28° 33/,

Ord (U. 8. G. 8.) (Brewster County, E. H. Pagenhart, 1917).—About 12 miles
southeast of Alpine, 2 miles cast of the Alpine-Terlingua road, and on the highest
point of Mount Ord. The station mark is that of the U. S. Geological Survey station
which is & triangle and tho letters U, 8, chiseled in a flat rock flush with tho groun
about the center of the ridge. The reference mark, a bronze tablet in bowlder, asde-

_acribed in note 12c,'and is in an outcrop about 2 feet hiﬁh, distant 12,68 moters (41,60
feet) distant from the station in azimuth 838° 04, A U. S, Geological Survey cairn
gg thoe eastern end of the top is 16.4 meters (53.8 feet) from the station in azimuth

7° 077,

Beard (Pecos County, E. H. Pagenhart, 1917).—About 50 miles south of west from
Fort Stockton, 20 miles northwest from Hovey, a town on the Kansas City, Mexico
& Orient Railroad, 6 miles northwest from Stone’'s ranch, which ia located about 2
miles north of the fFort; Stockton-Lympia Creek-Fort Davis road on the highest point
of Beard Mountain, which forme & knob atits northeastern end, and immediately north
of a large rocky outcro&whlqh marks the highest point of the mountain. The station
igmarked by & bronze tabletin bowlder, as deacribed in note 4, with a reference mark,
asdescribed in note 12, setin the outcrop mentioned above, 1 meter above the station,
and distant 2.76 meters (9.08 fee}? in azimuth 120° 30’.

Star (Jeff Davis County, E. H. Pagenhart, 1917).—~About 16 miles south of Bal-

- morhea, & town on the Pecos Valley & Toyahvale Railway, 18 miles north of Fort Davis
near the center, cast and west, of a flat-topped mesa known a8 ** Star Mountain’’ an
about 15 meters from the north cliff. The station is marked by a bronze tablet in bed-
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rock, as deacribed in note 2, with areference mark, a bronze tablet in a bowlder, as
described in note 12¢,! setin a,rock about 2 feet square and 18 inches high about mid-
way. of the ridge north and south, 14.06 meters (46.13 feot) distant from the station in
azimuth 158°22/, TheU. S. Geological Survey triangulation stationisabout 40 meters
south of the north edge of the cliff and is a flat-topped rock 18 inches by 12 inches
almost flush with the ground, and is 28.32 meters (92.91 feet) distant from the station
in azimuth 80° 49/, A lone trimmed cedar tree is 27 meters distantin azimuth 82° 187,

Baldy (Jeff Davis County, E. If. Pagenhart, 1917).-——About 25 miles northwest of
Marfa, 15 miles east from Valentine, 10 meters east from the west end of & narrow- -
topped ridge about 3 meters wide at the station, 3 meters east of a large hole. Thesta~
tion is marked by a bronze tablet in bedrock, as described in note 2,! with a reference
mark, a8 described in note.12,! set on the eouth side of the cliff one-half meter lower
than the station, at a distance of 5.43 meters (17.81 feet) in azimuth 296° 377, Refer-
ence mark No, 2isthe U, 8, (Geological Survey triangulation station, which is marked
by a triangle 6 inches on g side with a small knob.in the middle cut in the rock with
theletters U. 8.,andis distant 5.60 meters (18.4 feot) inazimuth 267° 44/, A small hole
on range tothe U. S. Geological Surveystation markisdistant5.085 meters (16.716 {feet).

Newman (Jeff Davis County, J. S. Iill, 1909; 1817).—About 11 miles direct S. 3° Li.
from the section house at San Martine, a station on the Texas & Pacific Railway, about
2 miles south of the northwest end of Davis Mountains and about 2 miles south by
east of J. W. McElroy's place. The station is marked by a cap station mark screwed
to the top of a 3-inch iron pipe 214 feet long set in the ground with the earth and rock
wel] tamped about it. Tge underground mark is described in note 8a.! The refer-
ence mark is a 20-penny nail driven flush in the top of a hard rock at the edge of a
bluff and is 26.125 meters (85,71 feet) from the station in ezimuth 223° 17/, QOther
distances and azimuths are as follows: High peak, about three-fourths mile, 263° 35/;
Newman, U, S. Geological Survey, about 300 meters (984 feet), 55° 40”; Gomez Peak,
about 1)4 miles, 188° 15/, A blazed pino tree is 2:04 meters (6.7 feet) east of the
station,

Krouse (El Paso County, J. S. Hill, 1909; 1917).—About 814 miles N. 15° W. from
Boracho, a station on the Texae & Pacific Railway, on the highest peak near the west-
ern end of g very promincnt ridge which is about 7 miles north of the railroad and
parallel with it, about 1 mile cast of the Krouse zinc mine. The station is marked by
a cap station mark screwed to the top of a 3-inch iron pipe 234 feet long set in the ground
with the earth and rock well tamped about it. The underground mark is described
in note 8a.! The reference mark, a cross cut in the top of a rock flush with the ground,
is 6.49 moters (21.29 feet) from tho station in azimuth 95° 18/. The cairn at the U. S,
Geological Surveg station Krouse is 4,16 meters (13.05 feet) distant in azimuth 68° 42",

Chispa (Jeff Davis County, J. S. Hill, 1909; 1917).—On the highest peak of the
mouptains about 4 miles north bf' west from Chispa, a town on the Southern Pacific
andg miles northwest of the railroad st the nearcst point, The station is identical
with one of the U, S. Geological Survey reference marks, a bronze bench-mark tablet,
which marks the station. 7The reference mark is identical with another of the Geo-
logical Survey reference marks, a cross cut in the top of a large flat rock, and is 5.51
meters (18.08 feet) from the station in azimuth 336° 51/, The U. 5. Geological Suryey
station Chlsga., marked by & cairn, is about 3 meters (9.84 {eet) from the station in
azimuth 312° 18/, :

SUPPLEMENTARY POINTS.

Isabel (Webb County, Q. L. Garner, 1917).—About 1.7 miles west by north of San
Isabel railrond station, 200 meters north of the Laredo-Minera wagon road at a point
where the road is cut across the hilla to the northward of cultivated fields in which
thera are a number of tenant houses painted red, The station ia marked by a bronze
tabletin concrete, asdescribed in notes laand 7¢,' with areference mark, abronze tablet
in concrete, as described in note 11a,! 25 meters (82 feet) distant in azimuth 180°.

‘Red (Demmit County, C. L. Garner, 1918).—About 7 miles north of west from
Dentonio, 500 meters north of an old windmillin the Salzanora pasture. The station
is marked by a bronze tablet in concrete, as described in notes 1a and 7¢,! with a refer-
ence mark, a bronze tablet in concrete, as described in note 11a} '

Word (Val Verde County, E, H, Pagenhart, 1918).—About 33 miles east of north
from Comstock, 6 miles east of north from the lower Word ranch, 4 miles south from
Martin’s ranch. The station is probably marked with a standard bronze disk, as
described in noto 1a.! ‘

-Banco (Hidalgo County, C. V. Hodgson, 1917).—On the west side of the military
wagon road, 214 miles direct or 5 miles by road west of south from Mamie triangulation
%t,a.tion. The station is the concreto Banco monument No. 17 of the Rio Grande

,Survey. : :
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CONVERSION TABLES.

Lengths—Fect 1o meters (from 1 to 1000 units).
[Reduection factor: 1 footw0.3048006096 meter.]

|
Feot.| Metors, Feot. Moters, Foet. Motors. Fect. Motors. Foet, | Motors,

0 0.0 50 15, 24003 100 30. 48008 150 45. 72000 200 60.96012
1 0.30480 1 15.54483 1 30. 78486 1 48.02489 1 81.26492
2 0. 60900 2™ 15.84903 2 31.080680 2 46.32009 2 61.56972
3 0.91440 3 10.15443 3 31.30440 3 46, 03449 3 681.87453
4 1.21920 4 10. 45023 4 31. 69920 4 40.93929 4 02.17932
5 1.52400 5 16.706403 S1 32.00400 5 47.24400 ] 02. 48412
6 1.82880 6 17. 06883 6 32.30880 6 47.5489%0 6 62. 78893
7 2.13360 7 17.87363 7 82.61307 7 47.85370 7 63.08373
8 2. 43840 8 17.07844 8 82.901847 8 48. 15850 8 63.30853
9 2.74321 9 17.98324 9 83.22327 9 48. 48330 9 63.70333
10 3. 04801 60 18. 28804 110 33.52807 160 48,70810 210 04.00813
1 3.35281 1 18. 69284 1 33.83287 1 40.07290 1 64.31203
2 3.65761 2 18.R0704 2 34.13767 2 49,37770 2 64.01773
3 3.06241 3 10. 20244 3 34.44247 3 9, 68: 3 04.92253
4 4.26721 4 19. 50724 4 84.74727 4 49.98730 4 05. 22733
H] 4.87201 S 19.81204 5 85. 05207 5 50.20210 5 65. 53213
6 4.87081 6 20.11684 6 385.35087 6 50. 59080 6 85. 83093
7 5.18101 7 20.42104 7 85. 60107 7 50.90170 7 06.14173
8 5.48641 8 20.72044 8 85.96047 8 51. 20050 8 60. 44653
9 5.79121 9 21.03124 9 30.27127 9 51.561180 9 66. 75133
20 6,00601 70 21.33604 120 30.57607 170" 61.81610 220 67.03613
1 6.40081 1 21.61034 1 86. 83087 1 52.12000 1 67.36003
2 8. 70561 2 21.04564 2 87.18567 2 62.42570 2 67.60574
3 7.01041 3 22.25044 3 37.49047 3 52.73051 3 67.97064
4 7.31521 4 22.55525 4 87.79528 4 53.03531 4 08.27534
s 7.62002 5 23. 80005 ] 38.10008 5 53.34011 s 08. 53014
6 7.02482 6 23.16485 6 85.40188 6 63.64491 6 08. 88404
7 8.22062 7 23. 46085 7 38.70008 7 53.04071 7 69.18074
8 8.63442 8 23.77445 8 80.01448 8 54.25451 8 69. 40454
9 8.83922 9 24.07925 9 30.31028 9 b4. 65831 9 09.70034
80 9.14402 80 24.38405 130 39.62408 180 54.868411 230 70.10414
1 9. 44882 1 24. 688885 1 30.92888 1 55. 10891 1 70. 40804
2 9.75362 2 24.99366 2 40. 23368 2 65.47371 2 70.71374
3 10.05842 3 25, 20845 3 40. 53848 3 55.77851 3 71.01864
4 10.38322 4 . 60325 4 40.84328 4 . 08331 4 71.32334
5 10. 66802 5 . 90805 5 41. 14808 5 £6.38811 5 71.62814
6 10.07282 6 20.21285 6 41.45288 6 50. 60201 6 71.8320¢
7 11.27762 7 20.51765 7 41.75768 7 50.90771 7 72.23774
8 11.58242 8 208. 82245 8 42.00248 8 67.30261 8 73. 54265
9 11,88722 9 27.12725 9 42.30728 9 57.00732 9 72.84738
40 12.19202 90 27. 43205 140 4207200 190 57.01212 240 73.15218
1 12.49882 1 27.73680 1 42.97680 1 68.21692 1 73. 45605
2 12.80163 2 28. 04160 2 43.28109 2 54.62172 2 73.76175
3 13.10643 3 28. 34646 3 43. 58640 3 58.82052 3 74.06655
4 13.41123 4 28.05126 4 43.89120 4 69.13132 4 74.37135
5 13.71603 5 28.95000 ] 44.190600 H 59.43612 s 74.07615
6 14.02083 6 20. 20084 6 44. 50080 6 569. 74092 6 4. 98008
7 14.32503 7 29. 56560 7 44. 80509 i 00. (4573 7 7.) 28575

8 14.03013 8 20. 87040 8 46. 11049 8 00. 35062 8
9 14.93623 9 80.17526 9 4541629 9 J 9 76 80636
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Meters,

Feot.| Meters. Feot. | Metors. Feet. Moters. Foet. Meters. Foot.

250 76. 20015 300 01. 44018 350 104. 68021 400 121. 92024 450 137. 16027
1 76. 50405 1 91, 74498 1 108. 98501 1 122, 22504 1 137. 46507
2 76. 80075 2 §2.04978 2 107. 28081 2 122. 52085 2 137. 76088
3 77.11455 3 92.35458 3 107. 50462 3 122, 83465 3 138. 07468
4 77.41935 4 92. 65939 4 107. 89942 4 123. 13945 4 138.37948
5 77.72416 5 92. 96419 -] 108. 20422 5 123. 44425 5 138. 68428
6 78.0 6 93, 26899 6 3 6| 173.74005 6 138. 98008
7 78.33376 7 93. 57379 i 108. 81382 7 124. 05385 7 139. 29388
8 78. 8 93. 87850 8 109.11862 8 124, 35885 8 139. 50868
9 78.94330 9 94.18330 9 9 124, 66346 9 139.90348

260 79. 24816 310 04. 48819 360 | 100.72822 410 | 124.96825 460 | 140.20828
1 79. 55296 1 M. 70200 1 110. 03302 1 125. 27305 1 140. 51308
2 79. 85776 2 95. 00779 2 110. 33782 2 125.57785 2 140.81788
3 80.16250 3 95, 40250 3 110. 64262 3 125, 88: 3 141.12268
4 80. 46736 4 95. 70739 4 110.94742 4 128. 18745 4 141.42748
5 80. 772168 H 96.01219 5 111. 25222 5 126, 49225 5 141,73228
6 81.07696 6 96. 31699 6 111. 65702 6 120, 79705 6 142.03708
7 81.38176 7 96.62179 7 111. 80182 7 127.10185 7 142.34188
8 81. 68650 8 $6. 92659 8 112. 16662 8 127. 40685 8 142. 04609
9 81.99136 9 97.23139 9 112, 47142 9 127.71146 9 142.95149

270 82.20616 320 07. 53620 370 112. 77623 420 128.01628 470 143, 256290
1 82. 60097 1 97. 84100 1 113. 08103 1 128,32106 1 14'5 56100
2 82, 90577 2 98. 14580 2 113. 38583 2 128. 62588 2 43. 80589
3 83. 21057 3 , 98, 45060 3 113. 69063 3 128.93068 3 144 17069
4 83. 515637 4 ' 98. 75540 4 113. 99543 4 129. 23546 4 144. 47549
] 83.82017 ] 09. 06020 5] 114.30023 5| 129.54028 ] 144. 78020
6 84, 12497 6 99, 36500 6 114. 60503 6 129, 84600 6 145. 08500
7 84.42977 7 99. 66980 71 114.90983 7| 130.14088 7 145, 38089
8 84, 73457 8 $9. 67460 8 115. 21403 8 130. 45466 8 145. 60469
9 85. 03837 9 100. 27940 9 115.51943 9 130. 75946 9 1456. 99949

280 85.34417 330 100. 58420 380 115. 82423 430 131. 06426 480 146. 30420
1 85. 64897 1 100, 88000 1 116. 12903 1 131. 36000 1 146. 60908
2 85.95377 2 101. 19380 2 116. 43383 2 131. 67388 2 146. 91389
3 . 25857 3 101. 49860 3 116. 73863 3 131. 97866 3 147. 21868
4 88. 56337 4 101. 80340 4 117.04343 4 132. 28346 4 147, 62350
5 88. 8681 5 102. 10820 5 117.34823 5 132, 58827 3 147. 82830
6 87.17297 6 102. 41300 6 117. 85304 6 132, 89307 6 148. 13310
7 87.47777 7 102. 71781 7 117. 95784 7 133.19787 7 148, 43790
8 87, 78258 R 03, 02261 8 118. 20264 8 133. 60267 8 148. 74270
9 88.08738 9 103. 32741 9 118. 56744 9 133. 80747 9 149. 047650

290 88.39218 340 103. 83221 350 118. 87224 440 134.11227 490 149. 35230
1 88. 68G98 1 103. 93701 1 118. 17704 1 134. 41707 1 149. 85710
2 89. 00178 2 104. 24181 2 119. 48184 2 134, 72187 2 149. 96190
3 89. 30858 3 104. 54661 3 119. 78664 3 135. 02667 3 150. 26670
4 89.61138 4 104. 85141 4 120. 00144 4 135.33147 4 150. 67160
5 89.91618 S5 105. 15621 s 120. 39624 5 136. 83627 5 150. 87630
6 90. 22098 6 105. 46101 6 120. 70104 6 135. 94107 6 151.18110
7 90. 52578 7 105. 76581 7 121. 00584 7 136, 24587 7 151. 48590
8 90. 83058 8 106. 07061 8 121.31004 8 136. 65087 8 151. 70070
9 91. 185638 9 106. 37641 9! 121.61544 91  130.8565647 9 5
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Moters.

Feet. Feet, Motors, Feot, Moeters, Feet. Moeters. Feet. | Meters,
500 152, 40030 550 167. 64034 600 182.88037 650 108. 12040 700 213. 36043
I 152. 70511 1 107. 94514 1 183. 18517 1 108, 42520 1 213. 66523
2 153. 00991 2 168. 24904 2 183. 48997 2 198. 73000 2 213. 97003
3 1563. 31471 3 168. 55474 3 183. 79477 3 199. 03480 3 214, 27483
4 153. 61951 4 168. 85054 4 84. 00057 4 N 4 214, 57963
5 163. 82431 5 189. 10434 5 184, 40437 S 100. 84440 s 214. 88443
6 154. 22011 6 169. 46014 6 184. 70017 6 109. 94920 6 215. 1¥923
7 154. 53391 7 169. 77304 7 185. 01397 7 200. 25400 ? 215. 40403
8 154. 83871 8 170. 07874 8 185, 31877 8 200. 55880 8 215. 70883
9 155. 14351 9 170.38354 9 183. 62357 9 200. 88360 9 216.10363
510 155. 44831 5680 170. 688834 610 183, 92837 660 201.16840 7no 2186. 40843
1 155. 75311 1 170. 909314 1 186.23317 1 201. 47320 1 216. 71323
2 156. 05701 2 171. 20794 2 180. 63797 2 201. 77800 2 217,01803
8 156. 36271 3 171.60274 3 188. 84277 k) 202. 08280 3 217.32283
4 156. 66761 4 171. 90764 4 187.14757 4 202, 38760 4 217.62764
5 156. 97231 5 172. 21234 5 187, 45237 5 202. 00241 3 217. 93244
6 157.27711 6 172.51715 6 187.75718 6 202, 99721 6 218, 23724
7 157. 58102 7 172. 82196 7 188. 06198 7 . 30201 7 218. 54204
8 157.88672 8 173. 12076 8 188. 36078 8 203. 60081 8 218. 84684
9 168.19152 9 173. 43165 9 188. 87158 9 203. 91161 9 219.15164
520 158. 46632 570 173. 73635 620 188.97638 670 204, 21641 720 219. 45644
1 158. 80112 1 174. 04115 1 189.28118° 1 204. 52121 1 219. 76124
2 159.10503 2 174. 34595 2 189. 58508 2 204. 82601 2 220. 06604
3 159. 41072 3 174. 85075 3 189. 89078 3 205. 13081 3 220.37084
4 1569. 71552 4 174. 95655 4 160. 195568 4 205. 43561 4 220. 67564
5 160.02032 5 175. 26035 5 100. 50038 5 208. 74041 s 220. 98044
6 160. 32612 6 175. 56515 6 190. 80518 6 208. 04521 6 221. 28524
7 160. 62092 7 175. 86095 7 101. 10998 7 . 35001 ? 221. 59004
8 160.903472 8 176.17475 . 8 191. 41478 8 206. 65481 8 221. 89484
9! 161.23952 9 178. 47955 9 181. 71958 9 200. 95901 8 2232. 10064
830 181. 54432 580 178. 78435 630 102, 02438 680 207. 26441 730
1 161. 81912 1 177. 08015 1 102.32918 1 207. 56923 1 222, 80925
2 162. 15302 2 177. 30395 2 193, 63399 2 207, 87402 2 223. 11405
3 162. 45872 3 177. 69870 3 102. 93879 3 208. 17883 3 223. 41885
4 162. 76353 4 178. 00358 4 . 4 208. 48362 4 223. 72465
5 163. 06833 5 178.30838 5 103. 54839 ] 208, 78843 s 224. 02845
6 163.37313 6 178.61316 6 103. 85319 6 209. 00322 6 224.33325
7 163. 67793 7 178. 01796 7 104. 15799 "7 209. 39802 7 224. 63805
8 163. 98273 8 170. 22276 8 104, 46279 8 200. 70282 8 224, 94285
9 164. 28753 9 179. 62760 9 104. 76759 9 210. 00762 9 225. 24766
540 . 590 179.83230 640 108. 07239 690 210.381242 740 225. 55246
1 164, 80713 1 180. 13718 1 108.377119 1 210.61722 1 225. 85725
2 165. 20193 2 180. 44198 2 108, 68199 2 210. 92202 2 226. 16205
3 165. 6047, 3 180. 74076 3 105. 98079 3 211. 22082 s 220. 40685
4 105.81168 4 181. 05156 4 106, 29159 4 211.53163 4 226. 77165
H] 106.11833 5 181.35638 - 108, 50039 5 213. 83642 L] 227. 07045
6 166. 42113 6 181. 60116 6 196 00119 6 212.14122 6 227 38125
7 168, 72593 7 181. 068500 7 7. 20509 7 212. 44602 7 227. 03608
8 167. 03073 8 182,27078 8 197 51080 8 212. 75083 8 227. 90986
9 f 9| 18257657 9 97. 81660 91 318.05663 91 22820568
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Feet.| Moters. Feet. Meters. Feet. Meters Foet. Meters. Feot. | Moters,
750 228.60046 800 243.84049 850 259. 08052 900 274.32055 950 289. 56058
1 228,90526 1| 24414520 1{ 250.38532 11 27462535 1] 280,80538
2 229.21006 2| 244.45000 2| 259.69012 2| 214,93015 2 200.17018
3 229. 51486 ] 244.75480 3 250. 99402 3 275.23495 3 200. 47498
4 279. 81966 4| 245.05060 4 . 20872 4 27653975 4 290.77978
S| 230.12448 8} 245.36440 51 260.60452 S| 275.84455 51 291.08458
6 230. 42926 6 245. 66029 6 , 90032 6 276.14935 6 201.38038
7 230.73408 ? 245.97400 7 261. 21412 7 276. 45416 7 291. 60418
8 231.03888 8 246. 27889 8 261.51802 8 270. 75805 8 201.00808
9| 231.34368 9] 246.58360 9| 261.8372 9| 277.08375 9| 202.30378
760 | 231.64846 810 | 246.88849 860 | 262.12852 910 |  277.36855 960 3
1 231. 95328 1 247. 19329 1 282. 43332 1 277.07336 1 202.01339
2 232. 25806 2 247. 49809 2 262, 73813 2 277.97818 2 293, 21819
3 232. 56287 3 247. 80200 3 . 04 3 . 28! 3 . 52200
4 232.86767 4 248.10770 4 263.34773 4 278. 58776 4 203.82779
5 233. 17247 5 248. 41250 5 263. 65253 s 278. 80256 5 204.13250
6 233.47727 6 248.71730 6 263. 95 6 279.10736 6 204, 43730
7 ~33. 78207 7 240. 02210 7 264. 26213 7 279. 60216 7 204.74219
8 234.08687 8 249. 32600 8 284, 8 279. 80696 8 .04
9 234.30167 9 249. 63170 9 204.871173 9 280.11178 9 205.35179
770 | 234.60047 820 |  249.93650 870 ¢  265.17653 920 . 41 970 3
1 235.00127 1 250.24130 1 265. 48133 1 280. 72136 1 295.06139
2| 235.30007 2| 250.54610 2 265. 78613 2| 281.02016 2 . 20019
8 235.61087 3 250. 85000 3 . 3 281.33006 3 298. 57000
] 235.91567 4 251.158570 4 266.38573 4 281. 63576 4 200. 87579
51 230.22047 5| 251.46050 5| 286.70083 S| 281.94056 5| 207.18059
6 m 52527 6 251. 70630 6 7. 00533 [ 282. 24836 6 297. 48539
7| 236.83007 71 252.07010 7 267.31013 7 282. 55017 7{ 297.7
8 237.13487 8 252.37490 8 267.61494 8 282. 85407 8 208. 09500
9| 237.43067 9] 252.67071 9 267.01074 9| 283.15077 9 208. 39980
780 | 237.74448 830 (" 252.98481 880 ., 930 | 283.46457 980 | 208.70460
1 238. 04928 1 253. 28031 1 208. 52034 1 283. 70037 1 299. 00040
2 238.35408 2 253. 50412 2, 268.83414 2 284.07417 2 209.31420
3| 238.65888 - 8| 253.80801 3] 2060.13804 3| 284.37897 3| 200.61900
4 238. 96368 4] 254.20371 4] 260.44374 4 . 883" 4 , 92380
5 X S| 254.50851 5] 269.74854 5| 284.98857 5| 800.22860
6 239. 67328 6| 354.81331 6| 270.05334 6| 286.20337 6| 800.53340
7 239. 87808 7| 256.11811 7| 270.35814 7| 285.50817 7] 800.R3820
8 240. 18288 8 . 42201 8 270. 66204 8 . 90297 8 801.14300
9 240. 48708 9 285.72171° 9 270.06774 9 280.20777 9 301.44780
790 | 240.79248 840 | 256.03251 890 | 271.27284 M40 ) 28651257 990 | 801.75260
1 241.00728 1 256.33731 1 271.57734 1 286. 81737 1 802.05740
2 241. 40208 21 256.64211 2 2‘11 88214 2| 287.12217 2| 802.30220
8| 241.70688 3 . 94601 3 18604 3 7. 4. 8| 802.60701
4 242.01168 4 257.25171 4 24’2 49174 4 287.73178 4 802.97181
5| 242.31648 8! 257.55652 5| 202.70058 S| 288.03858 S| 803.27061
6 242.62120 [] 257.86132 6 273.10135 6 288.34138 6 803 58141
7 242. 92600 7] 258.16012 71 273.40615 7] 288.64618 7| 3803.88621
8] 243.23089 8| 258.47002 8 273.71005 8| 288.05008 8 804.10101
9 243. 53560 9 258.77572 9 274.01575 9 280. 25578 9 804. 49581
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Me- Me- Mo- Me- N
Feeot. tars, Foet. tors, Foot. tors. Foet. ters. Foet.
0 164.04167 100 5 150 492.13500 200 658. 166687

8.28083 1 167.32250 1 831.30417 1 495. 40583 1 650. 44750

6.56167 2 170. 66333 z2| $34.64500 2 408. 68067 2 . 72833

9.84250 3 173.88417 3 837.92583 3 801.06750 3 666.00017
13.12333 4 177. 18500 4| 241.20087 4 .24 4 660. 20000
16,40417 s | 180.44583 s ] 844.48750 £ 808.62017 8! 7.

19. 6 183.72087 6 847. 76833 6 511. 81000 6 675.85167
22.96583 7 187.00750 1] 351.04017 7 515.09083 7 679.13
26.24687 8 . 28833 8 854.33000 8 518.37167 8 482. 41333
29.52150 9 163. 50017 9 857.61083 ] 521. 65250 9 6835. 604
82. 80833 60 106. 85000 110 | 360.89167 160 4, 210 688.97500
36.08017 1 . 13083 1 864.17250 1 528.21417 1 . 25583
89. 37000 2 203. 41167 2 7. 4. 2 531. 49500 2 . 53687
42.65083 3 . 69250 8! 870.73417 S| 534.71583 3 608. 81750
45.93107 4 209.97333 4 874.01500 4 538.06607 4 .

49. 21250 5 213.26417 ] . s 841. 83750 ] 708.37017
52.49333 6 216. 6| 880.57667 6 BA44.01833 6 . 66000
86. 77417 7 219. 81583 7 383. 85750 7 547.89917 ? 711.94083
9. 05500 8 . 00667 8 887.13833 8 551. 18000 8 716. 22107
62.33583 9 226.37750 9 890.41917 9 554. 46083 9 718. 50250
65. 61867 70 3 120 863. 70000 170 857.74167 220 721.78333
88.89750 1 232.93037 1 . 88083 1 561.02250 1 725.06417
72.17833 2 . 2 400. 20167 2 564. 30333 2 728.34500
76. 45917 3 5 3 403. 54250 8| 507.58417 3 731, 62583
78.74000 4 243.78167 4 N 4 570. 86500 4 734.90067
82.02083 s 246. 00250 ] 410.10417 s 574.14888 s 738.18750
85.30167 6 8. 34 [ 413. 38500 6 577. 42087 6 741. 40833
£8. 58250 7 252.62417 7 410. 68583 7 580. 70760 7 7« 74017
91.86333 8 . 90500 8 419. 04687 8 . 98833 8 748. 03000
05.14417 9 259. 18583 9 423. 22760 9 587.26017 9 751.31083
§8. 42500 80 ., 7 180 | 426.50833 180 | 860, 55000 230 754.50167
101.70583 1 263. 74750 1 429.78917 1 . 83083 1 767.87250
104. 98667 2 . 02833 2 . 2 597.11107 2 761.15333
108. 26760 3 272. 30017 3 . s . 39250 3 764.43417
111.54838 4| 275.50000 4 489. 63167 4 603. 67333 4 767.71600
114.82017 8 8. 87083 5 3. 01250 ] 608. 95417 s 770.
118. 11000 6 283. 15167 [] 6 610. 23500 [:] 774.276867
121.30083 7 . 7 MO 47417 7 613. 61583 7 777.55150
124. 87187 8 288. 71333 8 L7 8 616. 79687 8 780.83833
127.95250 9 201.90417 9 9 020.07750 9 T84.11017
131.23333 90 208.27500 149 480.81667 190 623.35833 240 787 40000
134. 51417 1 298. 55583 1 462. 60750 1 629. 03917 1 790. 68083
137. 79500 2{ 801.83667 3 .8 2 . 62000 F] 783. 96167
141.07583 3 805.11750 3 460.16017 8| 633.20083 3 797.24250
144.350667 4 .3 ] 472. 44000 4 636. 48167 4 800 52333
147. 63750 L] 811.67917 ] 475. 73083 H 639. 76250 5 803. 80417
150.91833 6] 814.96000 [ 479.00187 6 043, 6 . 02500
154. 19917 7 818.24083 7 4832, 28250 7 646.32417 7 810. 36683
157. 48000 8 821.52107 8 4885, 50333 8 648, 60500 8 813. 64687
160, 76083 9 824.80350 9 488.84417 9 052, 885683 [} 816. 92750
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Me- o Mo- ; Me- ; Mo- o Meo-
ters. Foet. {ors Feet. . ters, Feet. ters, Toet. ters. Feet.
250 3 300 984, 25000 350 | 1,148.290187 400 | 1,312.33333 450 | 1,470.37
1 823.48917 1 987. 1].1,158. 67250 11 1,315.61417 1] 1,470.65583
2 826. 77000 2 990. 81167 2] 1,154.85 21 1,318. 89500 2 | 1,482.93667
3 830. 05083 3 . 09250 31 1,158.13417 3] 1,322.17583 8| 1,488.21750
4| 833.33167 4| 907.37333 4 | 1,161. 41500 4 | 1,325.45667 4| 1,480.49833
5| 836.61250 5 | 1,000.65417 S | 1,164. 69583 5[ 1,328.73750 5| 1,492.77017
61 830.80333 6 | 1,003.93500 6 | 1,167.97607 6] 1,332.01833 6| 1,406,
7 843.17417 7 11,007.21583 71 1,171.25750 7] 1,335.20017 711,409.3
8 848. 45500 8 [ 1,010.49687 8 1,174.53833 8| 1,338. 58000 8 | 1,502.82167
9| 849.73583 9 | 1,013.77760 9| 1,177.81917 9 | 1,341.806083 9 | 1,508,
260 | 853.01667 310 | 1,017.05833 360 | 1,181.10000- [ 420 | 1,345.14167 460 | 1,500.1
1 8566. 20760 1| 1,020.33017 1] 1,184.35083 1] 1,348.42250 111,512.46417
2 859, 57833 2 | 1,023.62000 2| 1,187.08187 2| 1,351. 70333 2 | 1,515.74500
3 8062. 86017 3] 1,026.90083 3 1,190.94250 31 1,354.08417 3 | 1,519.02583
4 . 14000 4 [ 1,030.18167 4| 1,194.22333 41,368 4 | 1,522.30867
5 869.42083 5 | 1,033. 46250 § | 1,187.50417 5| 1,361.54583 S | 1,5625.58750
6 872.70167 6 1,036.74333 6 { 1,200. 78500 6 { 1,304.82067 611,528,
7 875. 98250 7 | 1,040. 02417 7| 1,204.08583 71 1,308.10750 71 1,532.14017
8 879. 26333 8 | 1,043.30500 8 | 1,207.34667 8| 1,371.38833 8 | 1,535.43000
9 882. 54417 9 | 1,046.58583 91 1,210.62750 9] 1,374.00017 9 | 1,538.71083
270 885. 82500 320 | 1,049. 88667 370 | 1,213.90833 420 | 1,377.95000 470 | 1,541.90167
1 889. 10683 111,063.14750 111,217.18917 1] 1,381.23083 11 1,545.27250
2 803. 38067 21 1,056.42533 2 | 1,220.47000 2| 1,384.51187 211,548,
3| 89566750 3 1,059.70017 3| 1,223.75083 3 1,387.70250 3| 1,551.83417
4 898.94833 4 | 1,002.90000 4| 1,227.031687 41 1,301.07333 4 | 1,565.11500
5| 902.22017 5 | 1,006.27083 5| 1,230.31250 51 1,304.35417 5 { 1,558.30583
6 905. 51000 6 | 1,080.55167 6| 1,233.50333 6 | 1,397. 63500 6 | 1,501.87067
7 908. 79083 7 | 1,072.83250 7 11,230.87417 7| 1, 400.91583 71 1,5664.95750
8 912.07187 811,076.11333 8 | 1,240.15500 8| 1,404.10087 8 | 1,568.23833
9 915,36250 9 | 1,079.30417 91,243 91 1,407.47750 91 1,671.51017
280 918.63333. 330 | 1,082.67500 380 | 1,246.71687 430 | 1,410.75833 480 | 1,574. 80000
1 921.91417 1 [ 1,085.05583 1| 1,240.99750 1]1,414.03017 11 1,678.08083
2 926. 19500 2 | 1,089.23687 2| 1,253.27833 . 2| 1,417.32000 21 1,581.36167
3 928. 47583 3| 1,002.51760 3| 1,256.55017 31:1,420, 60083 3 | 1,584.64250
4 931. 75667 4 |1,005.79833 41,250 4] 1,423.88167 4| 1,5687.92333
5| 935.03750 5 | 1,000.07017 5 | 1,263.12083 S | 1,427.16250 51 1,501.20417
.6 938. 31833 6 | 1,102.36000 6 | 1,260,40167 61 1,430.44333 6 | 1,604. 48500
7 941. 50017 7 { 1,105.64083 7 | 1,2060. 68250 711,433.72417 7 | 1,507.76583
8 944, 88000 8 | 1,108.92167 8.| 1,272.90333 81 1,437. 0060 8 | 1,601.04667
9| 048.16083 9 {1,113 9 | 1,276.24417 9 | 1,440. 28583 9 | 1,604.32750
290 | 95144167 || 340 | 1,115.48333 390 | 1,279.52500 || 440 | 1,443. 56667 490 | 1,607.60833
1 964. 72250 1| 1,118.76417 111,282, 80583 11]:1,446.84750 1] 1,010.88017
2 . 00333 2 |-1,122.04500 2| 1,286.08887 3].1,460.12833 2 | 1,014.17000
3 961.28417 311,125.32683 3| 1,289.36750 31 1,453. 40017 31 1,017.45083
‘ 4 § 1,128.60667 4| 1,202.64833 41,450, ¢ 4| 1,020.73167
5 . 84583 51 1,181.88750 51 1,285.92017 5| 1,459.07083 51 1,0624.01250
6 971. 12067 6| 1,135.10833 "6 | 1,209.21000 6 | 1,463. 25107 61,627,
7 074, 40760 7| 1,188. 44017 71 1,302.49083 7 { 1,468.53250 71 1,630.57417
8 . 8 | 1,141.73000 8 | 1,305.77167 8] 1,409.81333 811,633,
g1 980, 96017 9 11,145,01083 9 1 1,308,05250 9 1 1,473,00417 911,687,



57

Feet.

Mo-

Fect,

[ n = o~

sSeas Egan SR8 NR258 gNK8s 5 sSRan SRa 523 Neon
30028 ZRiis EitUR GRRCR OGRER DOCED 9RfGE Eonvy pamig sim
88852 208A3 BECeER 28833 IR IRASN SANSY 2338 gksne gg%:d

tors.

Mo-

Foot.

Mo-
ters,

TRIANGULATION IN TEXAS.

~
V]

D

Foot.

PRECISK

Meo-
ters.

Lengths— Meters to fect (from 1 to 1000 units)—Continued.

Foot.

Mo-
tors.




58

U. 8. COAST AND GEODETIC SURVEY,

Lengths— Meters to feet (from 1 to 1000 units}—Continued.

Me- Meo- Mo- Me- Meo- ;
ters. Feot. tors. Feet. ters. Feet. ters. Feet. ters. Teet.

750 | 2,460.62500 800 | 2,024.66667 850 | 2, 788.70833 900 | 2,952.75000 950 1 8,116, 79167
1 [ 2,463.90583 11 2,627.94750 1 [ 2,791.98017 1| 2,966.03083 1 3,120.07250
2 | 2,467.18667 2 | 2,631.22833 2 | 2,705.27000 2| 2,050.31167 2 | 3,123.35333
3 2, 470. 46750 3] 2,0634.50017 3 | 2, 708. 65083 31 2,062. 3 8, 126. 63417
4| 2,473.74833 4 | 2,637.70000 4 | 2,801.83167 4 | 2,966.87333 4 | 3,120.91500
51 2,477.02017 5 | 2,641.07083 5| 2,808.11250 5| 2,000.156417 51 8,133.10583
6 2 480.31000 6 | 2,044.35167 6 | 2,808.39333 6)29072.4 6 3 136. 47667
7 2 483. 50083 7 | 2,647.63250 712,811.87417 71 2,075.71683 7 3 139 75760
8 | 2,486.87167 8 | 2,650.91333 8 | 2,814.95500 8 | 2,978.90067 8 3 3. 03833
9 | 2,490.15250 9 | 2,6564.19417 9 | 2,818.23583 9 | 2,982.27750 93, 146 31017

760 | 2,403.43333 810 | 2,657. 47500 860 | 2,821.51667 910 | 2,985.556833 960 | 3, 149. 60000
1 2 406. 71417 1| 2,660. 75583 1| 2,824.79750 1] 2,088.83017 138,152
2| 2,199, 2 | 2,664.03067 2 | 2,828.07833 2 | 2,992.12000 2 2 156 16167
3 | 2,503.27583 3 | 2,667.31750 3 | 2,831.35017 3| 2,006. 40083 3 | 3)150. 44250
4 | 2,506. 56667 4| 2,670. 4 | 2,834. 64000 4| 2,998.68167 4|3 162 72333
5 . 83750 5 | 2,673.87917 5 | 2,837.92083 5 1 3,001.96250 5 3 168.00417
6 | 2,513.11833 +6 | 2,677.16000 6 | 2,841.20187 6 | 3,008.24333 6 | 3,109. 28500
71 2,516.39017 7 | 2,680.44083 7 | 2,844. 48250 7 | 3,008.52417 7 3 172. 56583
8 | 2,519.68000 8 | 2,683.72167 8 | 2,847.76333 8 | 3,011.80500 8 3 175.84667
9 | 2,522.96083 9 | 2,687 9 | 2,851.04417 9 | 3,015.08583 9 3, 179.12750

970 | 2,526.24167 820 | 2,600.28333 870 | 2,854.32500 920 | 3,018.36667 970 | 3,182.40833
1 2,5 . 52250 11 2,603.56417 1| 2,857.60583 1| 3,021.64750 11 3,185.68017
2| 2,532.80333 2 [ 2,000.84500 2 | 2,860.88667 21 3,024.92833 2 { 2,188.97000
31 2,536.08417 3 | 2,700.12583 3 | 2,804.16750 3 | 3,028.20017 3| 3,102.26083
4 | 2,539.38500 4 | 2,703. 40667 4 | 2,867.44833 4 | 3,081. 40000 4 3 195. 53167
5| 2,542.64583 5 | 2,706.68750 5 | 2,870.72917 513,034.77083 ] 3, 108. 81250
6 | 2,545.92687 6 | 2,700.06833 6 | 2,874.01000 6 | 3,038.05167 613,202
7 | 2,549. 20760 7| 2,713. 24017 7 | 2,877.20083 7| 8,041.33 7 3 205. 37417
8 | 2,552.48833 8 | 2,718.53000 8 | 2,880.57167 8 | 3,044.61333 8 3 208. 85500
9 | 2,555.76017 9 | 2,719.81083 9 | 2,883.85260 9 | 3,047.80417 9 3, 211.93583

980 , 2,550.05000 830 | 2,723.00167 880 | 2,887.13333 930 | 3,051.17500 980 | 3,215. 216087
1| 2,562.33083 1 (2,726.37250 11 2,890.41417 113,054.4 11 3,218.49750
2 2 585.681187 2| 2,720.65333 2] 2,80. 2 | 3,067.73667 21 3,221.77833
3 2 568. 89250 31 2,732.93417 3 | 2,896.97583 3 { 3,081.01750 3 | 3,225.05017
4 | 2,672.17333 4 [ 2,736.21600 4} 2,900.26667 4| 3,064. 4 | 3,228.34000
5 [ 2,575. 46417 5 | 2,730.48583 5 | 2,903.53750 ] 3 007 57017 5 ] 3,231.62083
6 | 2,578.73500 6 2 742.77667 6 | 2,000,81833 6 0. 86000 6 | 3,234.90167
7 | 2,582.01583 7 2 740 05750 7 | 2,910.00017 7 3,074 14083 7 | 8,238.18250
8 | 2,585.20667 8 | 2,749.33833 8 | 2,013.38000 813, 077 42167 8 | 3,241.46333
9 | 2,588.57760 9 2, 752.61917 9 | 2,916.60083 9 3 . 70250 9 8 44.74417

790 | 2,501, 840 | 2,768. 890 | 2,919.04167 940 | 3,083.08333 990 | 8, 248.02500
1] 2,605.13017 12,760.1 1| 2,923.22250 1] 2,087.26417 1| 3,261.30583
212,508.4 2| 2,762.46167 2| 2,926. 50333 2 { 3,000. 54500 2 1 3,264. 58667
31 2,601.70083 3 | 2,765.74250 3] 2,920.78417 3 | 3,003. 82683 8 1 3,267.80760
4 | 2,604.08167 4 | 2,769.02333 4 | 2,933.08500 4 | 3,007.10067 4|3,261.14833
5| 2,608. 26 5| 2,772.30417 3 | 2,936.34683 3 | 8,100.38750 5| 8,264.42017
6 | 2,611.54333 6 | 2,775. 58500 6 | 2,939. 62667 6 . 6 | 8,267.71000
7| 2,614.82417 712,778 7| 2,942.90760 7 | 8,106.94017 71 8,220
8 | 2,618.10500 8 | 2,782.14667 8 2,046.1 8 | 3,110.23000 8 | 3,274.27167
9 ( 2,0621.38683 9 | 2,785.42760 9 | 2,049.46017 9 8 113. 51083 9 | 3,277.55250




PART II,
GENERAL STATEMENT,

The remaining pa%es of this publication are devoted to a description
of ficld methods, tabulations of cost data for the various operations,
and to a discussion of errors and methods of adjustment. The con-
dition equations and other data used in making the adjustments are
also included. .

While these may be of little interest to the engineer who desires
only the geographic positions of control points in some particular
area, there are a number of reasons why they should be published.
The methods employed in the field work are of interest and value to
local orﬁunizutions carrying on detailed triangulation. Cost data for
all public work should be published for the information of those
interested and as an evidence that the work is being performed
economically. For the information of those using the data the size
of the errors in the observations and the distribution of the dis-
crepancies in the adjustment should be evident in the published
results. Finally, the condition equations and other adjustment data
should be published in order that future work may be started with
certainty at any point without recourse to the original data, and
publication of complete results is the best insurance against loss of
original records by fire or otherwise. In any future reprints of the
data for this arc of triangulation only the preceding portions of this
publication need be printed. '

; The methods emp{)oyod in the field will be described very briefly
rst.
RECONNAISSANCE AND SIGNAL BUILDING.

Detailed specifications for reconnaissance for precise triangulation,
such as governed the selection of the stations on this arc, are given
in U. S. Coast and Geodetic Survey Special Publication No. 19.
In brief, the principal requirements are that such stations and figures
should be selected as to make the total cost of reconnaissance, build-
ing, and observing & minimum, that tho R, between bases (see p. 2)
should be about 100 and should not cxceed 150, that Laplace stations
should be provided at intervals of from four to six figures, that con-
nections to precise level bench marks should be provided at intervals
of 100 to 150 miles, and that if the line of a figure in the direction of
progress is more than 40 miles in len th, then additional stations,
which need not be occupied, should be interpolated.

From Harlingen to Samfordyce the triangulation traverses a very
flat country, as the Rio Grande Valley in this vicinity is rather
broad. There is also a tall growth of mesquite, and tall towers
were necessary in order to make the stations intervisible. From
Samfordyce to Del Rio the country is of a gently rolling character,
very sparsely settled, and covered with a growth of mesquite aver-
aging not more than 15 feet in height. Although the terrain is
comparatively even and unbroken there are a series of benches on
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the north side of the Rio Grande, averaging from 5 to 10 miles in
width, which afforded a means of extending a scheme of triangula-
tion with small figures. Except for the military road, following the
north side of the Rio Grande, the roads in this section were in very
bad condition for traffic of any kind. The mountainous character
of the country to the west of Del Rio made it comparatively easy to
extend tria?ulation over that region.

Early in July, 1917, Signalman J. S. Bilby completed the organi-
zation of g signal-building party at Harlingen and started the recon-
naissance and signal buideg on tho eastern end of the arc. Con-
nection to the ninety-eighth meridian arc of precise triangulation
was made at stations Donna and Rio, from which points the scheme
follows the Gulf Coast Railroad to-its termination at Samfordyce.
From Samfordycé tho triangulation closely follows the Rio Grande
to the vicinity of Devils River and thence along or near the Southern
Pacific Railroad to the connection with the Texas-California arc of
frccise triangulation at stations Chispa, Krouse, and Newman.
Railroads were utilized whenever possible, as it has been found that
precise triangulation can be exccuted at a much smaller cost when
the scheme follows a railroad and there is the additional considera-
tion that triangulation stations established near a railroad are more
readily available for future uses.

. Tho lengths were invariably carried shead by means of quadri-
laterals or central-point figures instead of single triangles. The
lengths .of lincs, especially for the eastern two-thirds of the arc, were
governed almost entirely by the topographic conditions encountered
and the required strength of figure. (See p. 2.) ILxcept near the
western end of the arc, the lines were mmﬁs as long as possiblo in
order that the cost of the work should be & minimunm. v

Mr. Bilby was in charge of both the reconnaissance and signal
building and so arranged %is parties that both classes of work were
carried on simultaneously from the same base. On the eastern end
of the scheme there were 18 signals which clevated the instrument
an average of about 45 fect, with superstructures 20.foct higher
which were used by the light i(eepcrs to support the lamps. Noarl
all the remaining signals to the southeastward of Del Rio were built
to clovate the instrument to an average height of about 15 feet to
clear the brush, as the hills on which the stations are located ure
flat on top and difficult to clear. At most of the stations west of
Del Rio it was necessary to build stands for the instrument only,
the observer standing on the ground while making the observations.
For a full description of the tall signals and the methods of con-
structing them the reader should consult Appendix No. 4 of . the
report for 1903 and Special Publication No. 54 of the U. S, Coast and
Geodetic Survey.

Four automo{ile trucks, two 114-ton and two 34-ton, were used in
the transportation of the garty, materials, and supplics except in a
few places where deep sand mado it necessary to usoe teams. Teams,
however, were hard to sccure in this ’Fart of the country and were
used very little on the building work. The observer on reconnaissance
sometimes used a saddle horse in order to be able to travel crogs-
country. :

Actual building was begun on July 2, 1917, and continued until
December 1, 1917, when the party reached the vicinity of Sanderson,
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Tex., and joined onto the reconnaissance and signal building which
had beel}1 done by another party, as mentioned in the fgilowing
aragraph.

P L. 11 agenhart, hydrographic and geodetic engineer, was in charge
of the reconnaissance to the westwar% of the vicinity of Sanderson.
This end of the arc is in mountainous country, and the lincs are much
longer than on the eastern end. Tripods for the support of the
instrument were the only signals needed, the observer standing on
the ground while making the observations.

Connection to the Texas-California triangulation was made at sta-
tions Chispa, Krouse, and Newman. Along the scheme, connection
was made to various stations of the U. S. Geological Survey and the
International Boundary Commission (United States and Mexico).

Some of the principal cost factors for the reconnaissance and signal
building are tabulated below. Since the two operations were carried
on Simultaneously by one party, no division of the costs have been
made.

Length of main echeme, instatuto miles...ooeeeee oo . 550
Number of pointsselected in mainscheme. ..o ool 130
Totalcost. . ... oo $11418. 38
Cost per milo of progress.. ....o.oovveveini.... $20.75
Cost per main scheme stationselected . ..o oo o ioiiiiie i, $87. 80

HORIZONTAL ANGLE OBSERVATIONS.
INSTRUCTIONS GOVERNING THE OBSERVATIONS.

The instructions for the observation of horizontal angles on precise
triangulation are given in dotail in U, S. Coast and Geodotic Surve
Special Publication No. 19 and will not be repounted here. In brief,
suchinstruments and methods aro used as willinsure that the maximum
closing error of a triangle is not much greater than 3'’ with an average
of about 1’'. The frequency of bases, strength of figures, and
accuracy of angle measures must be such that tho measured length
of a base will not differ by more than 1 part in 25 000 from the Jength
as computed through the triangulation from the preceding base.

The gencral instructions for precise triangulation as given in
Special %’ublicntion No. 19 were amonded for this arc in the following
particulars: . _

All obscrvations for horizontal angles between precise stations
were to be mado at night, unless to do so would materially delay the
party. In order to minimize the eflect of temperature on the instru-
ment, the circle was shifted aEproximately 195° in azimuth betwoen
each two positions, thus making the alternate settings 180° from
those shown in the table in page 35 of Special Rublication No. 19.

An cffort was made to make all observations for elevations between
the hours of 1 and 4 in the afternoon, the period of groatest con-
stancy in refraction, but the instructions permitted some of the
obnorvations of vertical angles to bo made at night, provided a portion
of the observations had been made during daylight, and providing
also that those stations which had been observed upon during the
day were reobserved at night, along with the remaining stations.
In that manner & rough measure was obtained of the change in
refraction between tho day and night observations, and the night

77246°—22——b6
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observations could be corrected accordingly. The crrors of the
trigonometric leveling will be discussed later (p. 110), but it may be
suid here that night observations for clevations are unsatisfactory,
even with the precautions indicated above.

Azimuths of precise or primary accuracy were to be observed at
intervals of from 40 to 80 miles. At the {m.plnce stations azimuth
observations were to be made on two nights with an accuracy for
the station represented by a probable error of not more than +0'/.3,
while at the primary azimuth stations a probable error not greater
than 0’/.5 was permitted, and the observations could be made on a
single night. In no case were a night’s observations for azimuth to
depend upon less than 10 positions of the circle.

'he observations for the Rio Grande arc were mado as follows:
C. V. Hodgson, hydrographic and geodetic enginoer, occupied 19
stations at the eastern end of the arc between Kugust 28 and Sep-
tember 28, 1917. I&. H. Pagenhart, hydrographic and geodetic
engincer, occupicd 32 stations at the western end of tho arc between
November 23, 1917, and March 2, 1918. The writer, starting from
Mr. Hodgson’s work at the eastern end of the arc and connecting
with that done by Mr. Pagenhart at the western end, occupied 79
stations between October 3, 1917, and March 2, 1918,

INSTRUMENTS AND METHODS,

The instrumental equipment and camp outfit for these parties were
practically the same as for all precise triangulation of recent yoears,
with the one exception that Wanschaff direction theodolites were used
for the horizontal angle measurements. These instruments have
8-inch cxposed circles with two micrometers and, due to their com-
pactness and to the fact that they weigh less than the Coast and
Goodetic Survey 12-inch direction thoocﬁ»lites, are very suitable for
this class of work. They are equipped with an accurate vertical circle
and may be used for observing vertical angles, as was done along this
arc. This avoids the necessity for transporting an additional instru-
ment, the vertical circle, for this purpose. The main objection to the
Wanschaff theodolite is the exposed horizontal circle, which in & dusty
country requires constant attention to keep clean.

ORGANIZATION OI' PARTY.

The parties were organized at the opposite ends of the arc; the
party at the western end by Mr. Pagenhart and the one at the eastern
end by Mr. Hodgson. 'The latier party was afterwards transferred to
‘the writer in the vicinity of Riogrande. With the exception of a few
changes caused by men being called to the Army by the draft these
partics remained mntact and were in the field continuously until.the
completion of the work. Kach part&y consisted of the chief of party,
onoe recorder, two truck drivers, and seven light kecpers.

A minimum of six light keepers are reguired to maintain an efficient
party on this class of work, but it is desirable to have seven or in
special cases as many as eight. Where the figures of the schemeo are

uadrilaterals there are, of course, only six light keepers in use all
the time, but on nearly all schemes of triangulation there will be many



PRECISE TRIANGULATION IN TEXAS, 63

stations from which thero are more than five lights to be observed, and
the extra light keepers are then used to great advantage. If there
are insufficient light keepers to have one at each station, it becomes
necessary to transfer one of the light keepers to the station which has
not been observed aftor his regu%nr station has been completed, and
the observing party is thus delayed at least one day. As an observin:
party usually costs about $75 a day, it will be seen that a saving o
two days during a month will more than pay for an extra light kcepor.

It is the usuxﬁ plan in moving light keepers to transfer the ones who
are at tho stations in the rear, on which the observations havo been
completed, to the now stations ahead of those already manned by
light keepers. Any other method makes it necessary to move all the
light keepers at the same time, and unless a country has especially
favorable transportation facilities this can not be done oconomically
and efliciently.

TRANSPORTATION Ol OBSERVING PARTIES.

As was noted under the heading “Roconnaissance and Signal
Building,” the facilitios for transportation along the arc were not
suflicient to be depended upon for the requirements of the work. It
was therefore necessary to provide for the transportation of all units
of the party at all times and for the transportation.of the necessary
materinls and supplics. Automobile trucks were decided upon as the
bost means of transportation, and as the season happened to be a very
dry one oven for that country they proved very successful. Teams
woro not available in many localities, and tho hauling in of forage
Vslrlould doubtless havo offsot any initial advantage they might have
shown.

Two trucks were used by oach of the observing parties, and one
additional truck was used by each party for moving light keepers.
The width of the scheme and the average longth of line on the eastern
part of the arc made this plan especially suitable, for it was possible
to move the light keepers to their new stations quickly onough for
them to show their lights on the same day. An observing party on
this class of work neeés trucks to carry a total of 2500 pounds of per-
sonal and camp oquipment, including 25 gallons of gasoline and 5§
gallons of lubricating oil and the usual accessories. IFor localities
where bases of supply are so far apart that more than 25 gallons of
gasoline will be needed, a sufficient allowance for this weight and
cubical contents must be taken into consideration, and regard should
also be had for the additional quantities of provisions required. The
weight of 2500 pounds is on the basis of provisions for four men for
one week.

It has been found that two 34{-ton trucks are most suitable for an
observing party, as they provide ample space and carrying capacity
for all nocessary e ulf)ment and supplies, even in the isolated sections
of the country. In localitics whero supplics may be secured practi-
cally every day 1t 18 possible to got along with two 1g-ton trucks, but
thero will be timoes when these trucks will bo overloaded or the progress
of the work delayed because of insufficient carrying capacity. U%\der
these conditions one 3{-ton and one !4-ton truck will be more
economical.
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In the case of the truck for the transportation of the light keepers
it has been found that one 34-ton trucll)( works to advantage. 'The
minimum requisite here is for a truck which will carry two light
keepers and their equipment without being fully loaded. A light
keeper’s outfit on the average weighs from 600 to 700 pounds. It
frequently becomes necessary for the truck to move as many as three
light keepers at the same time, and with the 34-ton truck of the best
make this can be done by carrying only as much of the equipment
as is absolutely necessary for the light keepers to have for the first
few days’ worﬁ at their stations. gI‘ho remainder of tho equipment
can be taken at some later time.

Fortunately for the progress of the work along this arc thero were
practically no rains during the scason, and many of the roads, which
would otherwise have been impassable, were in fair condition. A few
stretches of sand were encountered, where it was necessary to hire
teams to move from station to station, but these were not of frequent
occurrence. Frequently it was necessary to pack for distances of
from 1 to 2 miles to stations which could not be reached by truck.

The personal equipment of the various membery of the partics was
reduce(s) to a minimum, and the gencral property and instruments
were such as would barely meet the needs of t{)le party.

» TIME SPENT ON OBSERYING,

As stated on page (2, the first observing party started work on
August 28, 1917, and the final observations were made on March 2,
1918. The total time, as for one party, spent in making the observa-
tions was 914 months. This time includes five days spent in opening
lines of sight or clevating signals on obscured lines. During thig time
130 stations were occupied, 6 stations were reoceupied to obtain better
triangle closures, and 4 Laplace and 6 primary azimuths were observed.
The average progress was 14 stations per month.

The western end of the scheme is in a mountainous country, where
the progress was relatively slow due to tho conditions encountered.
On the eastern end of the arc, where there were no mountains and
trucks could be driven close to the stations, the average was 16 sta-
tions per month, with a maximum of 18 during the calendar month of
January. From October 10 to November 9, 21 stations were occupied
by the writer, and from January 15 to February 14, 20 stations.

Delays caused by unfavorable weather amounted to about five days
of every month. Other causes of delays were such as truck troubles,
light keepers quitting without notice, light keepers after a move not
being able to find their stations before darkness, and an-insufficient
number of light keepers.

ACCURACY' SBECURED.

The average closing error for the 267 triangles in this work is 1’7.02,
and the maximum 3”".43. :

The results of this work confirm the statement made in some of the
earlier publications of this Bureau, that the required average closure
of 1’.00 or less in precise triangulation can be attained with the
proper caro and instruments even when the stations are occupied on
only one day.
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STATEMENT OF COSTS.

. The principal elements of the costs of the observing on this arc can
be readily seen from the tabulation below.

Total oxpenses (except for bases).....oooiveei il §15, 712. 25
Linear miles of progress through scheme. ..o iiiiiiioil 550
Cost per Mile of PrOEIeEB. .. ..o cvn ittt a $28. 57
Number of square miles covered. ... oo i i i 9, 400
Cost persquaremile.......oeveivinviiina.... e e $1. 67
Number of stations of mainscheme....oooovnen ittt iaiann. 130
Cost perstation occupied. .. ..o it e $120. 90
Points whoso geographic position were determined............... ... ... 402
Cost per point determined ... ... i $39.10

BASE MEASUREMENTS.

Besides the two fixed lengths of previously adjusted triangulation
to which this arc of triangulation is connected at its ends there are
five bases which control the lengths along the arc. One of these
bases was measured along the track of the gout,hern Pacific Railroad
and required an expansion figure to connect it with the main scheme.
Each of the remaining four bases is itself a side of one of the figures
of the main scheme. This latter method of selecting bases is very
practical for triangulation having small figures, since it makes
unnecessary the expansion figure of the usual base net where there
is apt to be considerable loss in strength of figure.

METHODS USED.

The measurement was made with 50-meter invar tapes, using the
same methods which have been employed for several years in the
U. S. Coast and Geodetic Survey. These methods are indicated in
brief by the following extracts from the instructions given in
Special Publication No. 19.

Very little increase in the average accuracy of the lengths of the triangle sides in
tho triangulation connected with a base will result from increasing the accuracy of
the base measurement beyond that represented by a probable error of 1 part in
500 000 in the length of the base. The following limits of accuracy aro selected with
a view of attaining o probable error but little, if any, greater than 1 part in 500 000,
You will strive to keep as far within these limits a8 1s possible by the use of good
judgment and skill, but you will restrict the time and money expended upon each
operation substantially to that required to keep barely within them.

Four invar tapes are to bo standardized at the Burcau of Standards both before
and after the measurement of the bases. Each baso is to be measured with three of
these invar tapes used in daylight or at night. A base shall be measured in sections
approximately 1 kilometer in fength, except that one shorter section sy bo used.
]"‘Iu(-h section of & base shall be measured with at least two different invar tapes.  Dif-
ferent pairs of invar 1apes shall bo used on dificrent sections, so that the three tapes
used on the base shall thereby be thoroughly intercompared. Two, and only two,
measuremonts of each section shall be made, unless the discrepancy between these
two measurements exceeds 20 millimetors vK (in which X is the length of the sec-
tion in kilometers), in which case additional measurements must be made until
two are obtained which sgree within this limit. The fourth invar tape standardized
is to be retained for use in case of serious damage to any of the three tapes with which
the measurements would othorwise be made. .

Such precautions should be taken to secure accurate horizontal and vertical align-
ment of tho tapes and the determination of the tension applied to the tapes as is
necessary to insure that the errors arising from these sources on a base shall each be
less than 1 part in 1 000 000,
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STANDARDIZATION OF TAPES.

The five base lines along the Rio Grande arc were all measured with
the same set of tapes—invar base tapes Nos. 516, 517, and 521. A
fourth tape, No. 522, was carried along as a reserve tape, but was
not used. The lengths of the working tapes when supported at the
0, 25, and 50 meter points were determined by the Bureau of Stand-
ards in March, 1919, to be as follows:

T16=50.008679 meters at 29°.2 C.
T4, =50.010049 meters at 29°.1 C,
T,,, =50.009419 meters at 29°.3 C.

The corresponding values from a standardization made in 1916 and
reduced to the temperatures of the 1919 standardization are:

Teo=50.009362 meters at 29°.2 C,
T,,,=50.009760 meters at 29°.1 C.
Ty, = 50.010018 meters at 29°.3 C.

In computing the lengths of the base lines along the Rio Grande arc a
direct mean of the above values was used. Thisisin accordance with
the present practice in the Survey, which assumes that the difference
in length of a tape from the two standardizations is not a function of
the elapsed time between the standardizations, but is rather due to
errors in the standardizations themselves and to changes which ma
occur in the tapes while they are actually being used in the ﬁelc{
However, in making the following computations no progressive values
were assigned the various tapes at the different base lines, the agree-
ment between the values from the two standardizations being suffi-
ciently close to justify using the same value for all the bases. These
values were as follows:

« T6=50.009020 meters at 29°.2 C.
Ty7=50.009904 meters at 29°.1 C.
Ty, = 50.009718 meters at 29°.3 C.

REDUCTION TO S8EA LEVEL.

The formula used for reducing the measured length of a base line
to its length at sea level is:

Y LI
O=—8,+85- 85+
in which C'is the reduction to sea level for a section of length S and
mean elevation &, and r is the radius of curvature of the section in
question. In the following computations this correction was not
applied to each section separately, but was computed for the entire
base line and applied as a single correction. This was also done in
the case of the corrections for inclination of the ta¥e. This was
merely an expedient for convenience in computing. It will also be
noted that another expedient was the handling in the computations
of as long a section as conditions permitted. "Continuous measures
along the base line on any one day with the same tape were summed
up as one section regardless of its length.



Computation of bese lines.

SANFORDYCE BASE LINE.

| i
! ! Uncerrected length. l Corrections.
s R Dir.cf Tape '— ——— ——— - Reduced | Adopted . e
Section. l Date. | one. | No. ‘ Tape Temp. Setaup length. length. ). (vv).
l ! l ! tengths. [ Meters. ‘ Temp. Tape. Sctback.;
H ] H H
} T | i -
1918 i i i | ; Meters. | Meters. | Mete-s. Meters. mm. mm.
Eltoro-80 Apr. 17; F 516 ; 0 | 4000 | +0.7216 | +0.5669 | 4001.5%31 |............ +32.3| 1043.29
"""""""""""""""""""" | Apr. 17 : B i 517 i 80 | 4000 - + .7923 | + .B464 : 40016478 | 4001.6154 —32. 4 1049. 76
1 : | : = - ' .
BO-FOrdSee. ....v.oooeooeeeeeeeeee dpr 7y B[ s m o me ronml o smane ]l s 26
! i . 3 .
Sum.....aea.l. 27. 8126
Correction for inclination. R .. . 1376
ReGUCLION 10 808 JeVeL. . ittt i eeee e ieaeeeieaer et aaaeeeeateenaaaaeseaneaeneaane —. (997
Adopted length of base line, METeIs. . ... .oito ot e 7627. 5753

Mean elevation of base line above sea level= & meters. The probable error of the Samfordyce base line is = 22.1 ram., whicl exrresponds to an error of I part in 345 000.

ZAPATA BASE LINE.

9.61
10. 24

12,25
11. 56

.18
.16

[ o e mp — e I
Feoro-80 {dpr 12| E 57 @| a0l 1961 _0.010 ' <0774 | ~7.0085 | 59836830 .. ......... Lo—31
"""""""""""""""""""" NApr. 12 B 516 80 4000 23.2 | — .0085 + .72i6 i —7.0554 - 3993.6767 { 3993.6799 . <+ 3.2
V i N
80-120 , Apr. 12 ¥ 516 40 2000 28.4 - ()006 L3608 ' — (7497 0 1999.6105 ... ... _.... ! + .3
Teesmesessocsscecceoiooeiissioceseoee s ADE. 12 B 517 40 2000 27.6; 10010 | + 3962 P— 78410 1999.6111 : 1099.01081 - .3
120-140 !{Apr. 12f F 517 20 1000 228, — 0020 4 1981 — 5674 | 9996297 SO 3 - 3.5
""""""""""""""""""""" AApr. 12 B 517 220 1000 2.7 — ()(]’.!0 + . lQRI T L5743 999.6218! 999. 6252 ; + 3.4
1 [ !
140- Loma ‘ Apr. 12 F 516 10 500 20.4 0000 4 0902 +4.1000 0 504.1902 ... ..., I |
"""""""""""""""""""" ‘ Apr. 12 B 317 10 50 2.4 L0000 4 ,0990 | | +4. 0920 ' S504. 1910 : 504. 1906 [ 4
! ' !
Som. ... 7497. 1065
Correction for inclingtion.. . ... ..._..._.. —1. 5795
Reductiontosealevel...... ... ... ....... — . 1598
Adopted length of base 1ine, IICLeTS. ... ..ttt ittt e e e e e e aas 7495. 3672

Mean elevation of base above ses level=136 meters. The probable error of the Zapata base line is +3.2 mm., which corresponds to an error of 1 part in 2 342 000.
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CARRIZO SPRINGS BASE LINE.

) . Uncorrected length. Corrections. -
: Dir.of | Tape Reduced | Adopted .
Section. Date. Temp. . (v). (vv).
g meas. | No. Tape Set-up. length. length.
lengths. | Meters. Temp. | Tape. |gothack.
1918, °C. Meters. | Meters, | Meters. Meters. Meters. mm. mm.
English-60 {Apr. 4 F 517 60 3000 23.6}—0.0033 | +0.5042 | +0.3990 { 3000.8879 {............ —-13.7 187.69
"""""""""""""""""" Apr. 4 B 521 - 60 3000 2.2 | — .0038 | + .5831 { 4 .3812 | 3000.9603 | 3000.9742 +13.7 187.69
60-120 {Apr. 5 F 521 60 3000 2.0 — .0041 | + .5831 | — 0473 | 3000.5317 |............ — &35 72.25
""""""""""""""""""""" Apr. 5 B 516 60 3000 28.9 | — .0003 | 4+ .5412 ) — .0262 | 3000.5147 | 3000.5232 + 85 72.25
120-160 Apr. 5 F 516 40 2000 2.5¢1+ .0002 | + .3608 { — .0161 | 2000.3449 |._.......... + 87 75.08
""""""""""""""""""""" Apr. 5 B 517 40 2000 28.7| — .0003 | + .3962 | — . 2000. 3622 | 2000. 3536 — 86 73.96
160-Barr. {Apr. 6 ¥ 516 2) 2125 19.41 — 0074 | + 3834 | + .4732 | 2125.8492{............ + 8.8 7.4
"""""""""""""""""""""" Apr. 6 B 517 424 2125 23.5] ~ .0038 | + .4209 | 4+ .4498 | 2125 8669 | 2125. 8580 — 89 79.21
2 10 127. 7090
Correction for inelination. .. ... ... ... ... ... —1.0897
Reductiontosealevel ... ... .. ................... . — . 4048
Adopted length of base line, Ieters. ... ... .o i eiaeieiieeeeeeeeeeeieinanae 10 126. 2145

Mean elevation of base line sbove sea level=254 meters.

PALOMA BASE LINE.

The probable error of the Carrizo Springs base line is +13.7 mm., which corresponds to an error of one part in 739 000.

Mar. 31. B 517 20 * 1000 2.8 | —0.0007 ! +0.1981 | -+0.5434 | 1000.7408 |............ + 1.1 L2
WiTp-20. ... .. i Mar. 31 - F 516 20 1000 30.7| + .0005 | 4 .1804 | + .5605 | 1000.7414 |............ + 0.5 -25
Mar. 31! B 517 2 1000 30.3 | 4 .0004 | 4 1981 | + .5449 | 1000. 7434 lO(Xl.7419 ~ L5 225
20-80 Mar. 31{ F 516 60 3000 2.2 — .0075 | + .5812.4 — 3106} 3000.2231 |............ + 54 29.16
""""""""""""""""""""" Mar. 31 l' B 517 60 3000 253 — .0036 | + 5942 | — .3567 | 3000.2339 | 3000. 2285 — 5.4 29.16
Mar. 311 F 517 20 1000 3.2 4+ .0007 | + 1981 | + .0630 | 1000.2618 | .. .._...... -~ 0.6 .36
B0-100. . ..o iiiiiciiiiiiciaanns Mar. 31 B 521 20 1000 2.8 — .0010 [ + 1944 | 4 .0677 { 1000.2611 i.._......... + 0.1 .01
Apr. % B 521 2 1000 26.3| — .0012 | + .1944 | + .0674 | 1000.2606 | 1000.2612 + 0.6 .36
100-Pen ar. 31 F 517 61 3050 3.6 + .0015 | + .6041 | —6.2674 ] 3044.3382 |............ —~12.2 148. 84
"""""""""""""""""""" Mar. 31 B 521 61 3050 283 | — .0013 | + .5928 | —6.2777 | 3044.3138 | 30443260 +122 148 84

8045. 5576

—. 9313

§044. 2861

Mean elevation of base line above sea level=270 meters. The probable error of the Paloma base line is £9.0 mm., which corresponds to an error of one part in 894 000.

89"
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DRYDEN BASE LINE.

Mar. 18] F 521 2 1000 | 2.0 —0.0030 | +0.1934 }— 01140 | 10000774 |._..._....... + 10

Dryden east base-20................o....0, Mar. 18| B 516 20 1000| 197)— o]+ . 1804 |~ 0976 1000.079¢ [ Ti00007xi| — 10
Mar. 18| F 521 2 1000 | 25.1]—.0018 | + .2625 [+ _0020 - L4

2040 Mar. 18| B 518 2 1000] 2L4] — 20029 | + 12474 |4+ 0332 +13.6
------------------------- qu I9{ F 521 2 1000 {. 12.9 { — .0068 { + .2625 [+ .0120 —6.4
Mar. 19| B 517 20 1000 | 209 | + .0001 | + .2619 [+ -oost - 58

ar. 18| F 521 2 1000 | 263 — .0021 | + .2680 + 3.8

Mar. 18! B 516 20 1000 | 25| — 10020 |+ 2528 |+ +15.5

060 S19] F 521 2 1000 | 13.3| — 0066 | + 2680 |+ 152
------------------------- sresessceseee-fiMar 19| B 517 20 1000 | 278 — .0006 | + .2571 |- +48
Mar. 20{ F ‘21 20 1000 [ 27— .0027 | + .2680 |+ <16

Mar.20| B 517 £ 1000| 213 —.00%7 | + .2671 |+ —T4

18| F 521 2 10001 2.4 — .0025 | + .26% ~ 28

60-80 Mar. 18] B- 516 20] 1000} 2Z2|— 0021+ .2528 I+ +7.0
------------------------------------ --\Mar. 19| F 521 20 1000 1631 — .0054 | + .26% |+ —12
Mar. 19| B- 5T 2 1000 2.0 — o012 + .%71 |+ —33

ar. F -521 53 250 178} — .01%6 | + .6844 +45

80-Dryden west base. . —.................... joter » B 517 8| 30| B[~ w21 6m7 — 45

Bz B

-

-

. .

‘

Bo ¥

pr®

- 8
BR BERY. FRIPRE PRES 88

B

Adopted length of base line, meters. ... ... ... .

Mean elevation of base line above sea level~656 meters. The pfobabie error of the Dryden base line is + 5.5 mm., which corresponds to an error of 1 partin 1 214 000. °
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STATEMENT OTF COSTS.

In the third column of the following table is given the number of
days spent in measuring each of the five bases. This includes the
time spent in traveling between bases and in preparing them for
mesasurement, as well as all delays incident to the work. In the last
two columns of the table are given cost data for the bases. These
costs do not include the cost of standardizing the tapes which is
about $800 to be divided ameng the five bases.

l’l‘uine spent ‘ )
Length of- npre- |, Cost per
Name of base. aring and | Total cost.
) base. | Pitactring i Xkllometer.
base. |
| :
Mcters. Days. ' Dollars. Dollars.
Samfordyce.... 7627, 65153 5 453. 65 60
Z 7495, 3072 7 ‘ 008. £9 81
- I
6475, 4886 8 | 620, 36 93
........................................................ 34| 2800.03

ACCORD OF DBASES.

In the following table the discrepancies developed between bases
are given in terms of the seventh decimal place of logarithms and are
also expressed as ratios. A plus sign before the discrepancy means
that the base named on the same line is longer as measured than as
computed through the intervening triangulation from the base named
on the precedi‘r(lf; line. In the solution of the normal equations of the
least-squares adjustment each length equation was eliminated imme-
diately after all angle and side conditions in that section of the arc
between the bases involved had been eliminated. The discrepancies

iven below are the amounts then remaining. The exact discrepancy
or each length equation can only be determined after considerable
: {:)oinputation, and it would probably not vary much from the value
elow.

D)le);crepnncy Diser
ot weeil epancy
I;‘;_‘:g}‘glf bases in between
Name of base. length as :lchntl} bmm:}1
ecima. expresssd as
measured. place of 8 ratlo.
logarithms,
Dorna-RIo .. .ooiiiiiiiiiiiiiiiiiiiiiiiiinirirenaniceonene]ereneieorses]irneniniiieiitiiiiiieinanee.
Bamfordyce... 1/345 000 + 18 1/241 000
Zapats......... 1/2'342 000 -8 17723 000
Carrizo 8prings 1/736 000 + 00 1/72 0%
omma......... 17394 000 -~ 62 1/70 000
Dryden......... .| 1/1°214 000 + 54 1780 000
()l:(: 8-KIOUSB . ... e e —-101 1/43 000
P!

1 This {s a line of previously adjusted triangulation to which the Rio Grandoe arc is connected.
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ASTRONOMIC WORK.

LAPLACE POINTS.

A Laplace point is a station of the triangulation at which the
astronomic azimuth has been observed and the astronomic longitude
has been determined.

A Laplace azimuth is an observed astronomic azimuth corrected
for the ﬂprime vertical component of the deflection of the vertical.
This deflection is the angle formed by the actual plumb-line direction
with the normal to the reference spheroid at the point of observation.

It is possible to carry the geodetic longitudes throu%hout a con-
tinuous system of triangulation with very little error, but the geo-
detic azimuth is affected by the accidentaferrors of the observations
of horizontal directions and also by the systematic error which seems
almost always to be present in an arc of triangulation. The effect
on the azimuth is, in general, of such a magnitude that it is very
desirable that true or Laplace azimuths be introduced into the scheme
and held in the adjustment of the triangulation. This was donein the
triangulation covered by this report. ~The Laplace azimuths are at
stations Laredo, Laplace, Johnstone, and Dryden east base. =~

AZIMUTHS.

The observations for azimuth were m8de simultaneously with the
observation of horizontal 'an%les. except at Laplace stations, where
the second night's work usual dy consisted of observations for azimuth
only. ‘An 8-inch Wanschaff direction theodolite with two microme-
ters was used by each of the plarties‘for horizontal angle measure-
ments, and the methods employed for the determination of the
agtronomic azimuth of a direction were the same as outlined in
Sﬁ)ecial Publication No. 14, The ‘determination of time for use in
the computation of azimuth was made with a small vertical circle,
which was usually mounted on a stand. built especially for that
instrument and placed approximately on the north-and-south line
passing through the triangulation station. The objection to using
the same stand for both instruments is that -considerable time is
lost in shifting from one instrument to the other, and in partially
cloudy weather this is a very serious objection. The completion of
a station in one night often depends on the rapidity with which the
observer can go from one operation to the other, and a few moments
gained in this manner often means a saving of several days during a
season.

There are 10 azimuth stations of precise or primary accuracy along
this arc. Four of these are La Face stations, and the azimuths
determined at these four entered directly into the adjustments. At
the six other stations observations were made on one night only,
and the results are used only for the determination of deflections in
the prime vertical.

The degree of accuracy required for a Laplace azimuth is that the
probable error for the observations at a station shall not exceed
+0'".3, a condition which can easily be secured by observations on
two nights under favorable conditions. For primary azimuths the
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observations need not be'made on more: than one night, and the
requirements are that the probable error shall not exceed +0'.5.

Program of occupation of azimuth stations.

-] Probable
Slhtlofl.. “error.

an. 22, 23.... ...
..| Feb. 11 ..
Feb. 18, 14

The following table gives for each azimuth station its geagraphic
position, the geodetic azimuth of a line of the main,scheme of, the
triangulation, the astronomic azimuth, the difference between' the
astronomic and geodetic azimuths, A-G, the negative cotangent of
the geodetic latitude of the station occupied (—cot ¢), and finally
A-G (P. V.) as the deflecsion in the prime vertical. The table 1s
arranGged like those shown in the two publications of the U, S. Coast
and Geodetic Survey on the figure of the earth.! = a

" " Ineach case the azimuth and triangulation stations are coincident.
The mark used was a signal lamp accurately centered over the tri-
angulation station at the distant end of the line for which the azimuth
is given,  As the azimuth observations are made at the same time
as the horizontal angle observations the cost is included with the
cost of the triangulation. '(See'p% 65 and 79.) .
The'astronomic azimuths have been corrected for the elevation of

the station sighted upon but not for the variation of the pole.

. '14The figure of the earth and isostasy from meastirements in the Uriltéd States*” and Supplémentary
investigation in 1909 of the figure of the earth and igostasy.” .



De_ﬂec:wns n prime vertical.

PRECISE TRIANGULATION IN TEXAS,"

_SE3LRZSgen
e CdedudsS Sl
o> TTTFTT+1T+
i
By
& 1T IT0TT
_RERIBATIZS
;| P eSS
? Earphy Pl )
L
§4 | . newevecnez
mm T REg4dddsEsE
m .
— K
g
4
-1
&

etic

G
azimuth.

[

BRERIIRISS
LEEAZEE

’

Geodetic
longitude.

#EEETEERESR
ggndgdtdda
BERBRLRBIE
2228885588

-

”

?

" Geodetic
latitude.

3928888450
denddddndy
NERRINBRE
RREKARRARR

’”

I3

Station.

SR
IR
IR
Ve

o

Zapata............oiiiiiiieeiielii:
Bloe. ... ... i

Monoment............_................
Lared:

B et L

! Actual value is 20°°.72, but due to an error 21” 37 was used in the adjustment.

78



74. U. S. COAST AND GEODETIC SURVEY,

LONGITUDES.

There are four longitude stations along the Rio Grande which are
connected with triangulation stations Laredo, Laplace, Johnstone,
and Dryden cast base, respectively.

The station at Larcdo was determined telegraphically from Austin
in 1895 by parties under assistants G. R. Putnam and E. Smith,
using Coast and Geodetic Survey transits Nos. 18 and 19. As the
transit micrometer was not in use at that time the observers changed
stations in order to eliminate personal equation.

The astronomic longitudes of the three other stations were tele-
%&%ﬁcally determined in 1919 by partios under J. E. McGrath and
. B. Fairfield, hydrographic and geodetic engineers, using Bamber,
broken telescope transits Nos. 20 and 21. These are equipped witﬁ
self-registering micrometers for the time determinations. For full
description of this type of instrument and the methods employed see
U. S. Coast and Geodetic Survey Special Publication Nos. 35 and 14.

These four stations, together with stations Stanton and Baracho
of the Texas-California arc of precise triangulation, form a longitude
chain extending from Austin to El Paso, Tex. Austin anc El Paso
are base stations in the longitude net of the United States (see
Appendix No. 2 of the report for 1897), and the observations along
this arc close a loop. The corrections for closure are shown in the
{ollowing tabulation for the various stations:

Difference of longitude between Austin and Larelo.

Observer, ! Differenco
— of longl- v.
‘Western station, Laredo. Eastern station, A ustin, tude.

Date of exchange of
time signals.

m. & .
7 071.108 —0.040
07. 167

]
S
11

............................................................ 7 07.148

Weighted mean
=+ 0. 006

i
1
|
|

The Laredo station was established in 1895. Transit No. 18 was
mounted on a brick pier 62.627 meters (2’/.035) north and 43.034
meters (1’/.568) west of Laredo north wireless tower triangulation
station. (See description on p. 40.)

At Austin transit No. 19 was mounted over the station established
in 1895. (See Appendix 2 of the report for 1897, pp. 239 and 254.)

k. m, &,
Laredo transit (1895) to Austin transit (1895)................... .. 0 07 07.148
Correction for loop clogure.....oovvenvvnneneainiiL .. —0.008
Adjusted difference. ........ovoveeiiiinieiiiiiaiiii .. 0 07 07.140
Tongitude Austin transit (1895), 1897 adjustment ! 6 30 57.024

Longitude Laredo transit (1895), adjusted................. .. ... .. 99° 31/ 027.48

Reduction to Laredo north wireless tower triangulation station. ..... -1.57
Longitude of Laredo north wireless tower triangulation station....... 99 31 00.89

{6 38 04.164

1 Bee Appendix 2 of the report for 1807.
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Difference of longitude between Laredo and Laplace.

. Observer. Difte
Date of exchange of of 1"’;:’"[?0 v
time signals. T g B .
Waestern station, Laplace, Lastern station, Laredo. .
m. 3. 3.
3 54.035 +0.002
..JtW. B, Fairfield............. J.E.McGrath.............. 54.053 ~ .018
e 54. 022 + .015
Mean.......... 1 ............................................................ 3 54.037
l ‘ 0, 008

At Laplace a new station was established. Bamberg transit No. 21
was mounted on a temporary wooden pier 3.52 meters (0'’.114) due
north of Laplace triangulation station. (See-description on p. 44.)

At Laredo, Bamberg transit No. 20 was mounted over the station
of 1895. (See p. 74.)

h, m. I}

Laplace transit (1919) to Laredo transit (1895-1919)................ 0 03 54.037
Correction for 10op €loSUre. ......oo.ovvviin it iiiiiinneeanenns —0. 008
Adjusted difference.............o. oLl 0 03 b54.020
Longitude Laredo transit (1895), adjusted.......cooveevneeneaioan 6 38 04.164
Longitude Laplace transit (1919), adjusted..........ccoooeeniiea, {108" 3;, gg;,lgg
Reduction to Laplace triangulation station................co.oo.oo. 0. 00
Longitude Laplace triangulation station..........cooovieeaiaiiil 100 29 32.90
Difference of longitude between Laplace and Johnstone.
I Observer.
Date of exchange of ! %ﬁ%’ﬁ”ﬁ"’ v
timo signhals. | i tudug .
| Waestert statlon, Johnalone. ILastern station, Laplace. g
m. 8. 8,
‘ 1 06, 500 +0, 034
08.576 | — .041
00,552 - .018
06. 609 <+ 026
1 00,53
+0.012

At Johnstone a new station was established.  Bamberg transit
No. 20 was mounted on a temporary wooden pier 6.578 meters
(0".24) west and 2.722 meters (0’7.09) south of .ﬁ)hnstone triangu-
lation station. (See description on p. 46.)

At Laplace, Bamberg transit No. 21 was mounted over the new
station of 1919. (See above.)

h m, &
Johnstono transit (1919) to Laplace transit (1919).......cvvinenn.nn 0 01 06.534
Correction for loop closure —0.007
Adjusted difference. ... il il 0 01 06.527
Longitude Laplace transit (1919), adjusted.......coooeeeveeean... 6 41 58.193
Longitudo Johnstone transit (1919), adjusted............-..-veeeeee {1Og° 1, %%
Reduction to Johnstone triangulation station..........oeeveeiaannt —0.24

Longitude Johnstone triangulation station........eceevereeencernnns 100 46 10.66
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Difference of longitude between Johnstone and Dryden cast base.

Observer. ‘
Difforonce
oflongi v,
tude.

Date of exchange of
time signals,

| Westorn station, Dryden east,

Eastern station, Johnstone.
ase,

8.
{[5 1887 | ~0.002
}w B. Fairfield. ............ J.E. McOrath.............. l 18.080 | 005

...................................................................... 18. 085
l |~ 0002

e —

=

At Dryden east base a new station was cstablished. Bamberg
transit No. 21 was mounted on a temporary wooden pier 12.34 meters
(07.40) north of Dryden east base triangulation station. (Seo
description on p. 48.)

At Johnstone, Bamberg transit No. 20 was mounted on the tem-
porary pier of the 1919 station. (See p. 75.)

) k. m. 8.

Dryden cast base transit (1919) to Johnstone transit (1919).......... 0 05 18.686
Correction for 100p CloBUTC. . ooeer it e c i ire i iiaaaas —0.008
Adjusted difference........ccooeiiiiiiiiiiiiiiii e 0 06 18.677
Longitude Johnstone transit (1919) adjusted.................. ...t 6 43 0:1. 720
Longitude Dryden east base transit (1919), adjusted................ {1og° 32/ 23//33%
Reduction to Dryden- cast base triangulation station............... 0.00 -
Longitude Dryden east base triangulation station................... 102 05 50.96

Difference of longitude between Dryden cast basc and Stanton.

/ Obscrver, i
Dato of exchange of — L

timo signals. Wostern sta})lon, Dryden east
ase.

Dmcroncol]

of longl- ' V.
|
|
i

Y.astern statlon, Stanton. tude.

m. 8. -
1

“}W.B.Falrﬂcld ............. J.E.McOrnLh...........:..I{ Bz -0
18.013

............................................................ 1 18.028 )
+0,007 l

At Dryden east base, Bamberg transit No. 21 was mounted over the
new station of 1919. (See above.)
At Stanton, Bamberg transit No. 20 was mounted on the concrete
gler of the 1011 station. (See U. S. Coast and Geodetic Survey
pecial Publication No. 11, p. 103.) This pier is 2.26 meters (0''.07)

due south of Stanton triangulation station.
b m. ¢

Dryden east hase transit (1919) to Stanton transit (1911-1019).,..... 0 01 18, 628
Correction for 100p CloBUr8......oocvveerncne i, +0. 007
Adjusted difference........... ... ... . iieiieii L 0 01 18.036
Longitude Dryden east base transit (1919), adjusted................ 6 48 23.397
Longitude Stanton transit (1911-1919), adjusted.................... {10(1}0 ig, (2)3,,3 2%

Reduction to Stanton triangulation station........................ .00
Longitude of Stanton triangulation station......... e 101 46 20.48
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Difference of longttude between Stanton and Boracho.

. Observer.
Date of axchango of Dlﬂ‘erence_
time signals. B of t:ingl- v.
Western station, Boracho, Eastern station, Stanton. tude.

m. 3 3.
llO 28. 307 +-0, 080
28. 451 - 02
28. 462 - 035

At Boracho transit No. 19 was mounted on the concrete pier of
the new station of 1911. (See U. S. Coast and Geodetic Survey
Special Publication No. 11, pp. 103, 104.) This pier is 6.565 meters
(0’7.213) due south of Boracho triangulation station.

At Stanton a now station was established. Transit No. 2 was
mounted on a concroete pier. (See U. S. Coast and Geodetic Survey
Special Publication No. 11, p. 103.)

h. m, 8
Boracho transit (1811) to Stanton transit (1911-1919) 0 10 28.427
Correction for loop closure..........coooiiiiiL . —0.008
Adjusted differenco...........oo .ol .. 0 10 28.419
Longitude Stanton transit (1911-1919), adjusted ......... .. 6 47 05.362
Longitude Boracho traneit (1911), adjusted {1020 gg, 233,,7%
Reduction to Boracho triangulation station e 0.00
Longitude Boracho triangulation station....................ol.. 104 23 26.72
Difference of longitude between Boracho and El Paso.
Observer. i
Date of exchango of Dolg(g'gnﬁo v
timo slgnals. | tudog | .
‘Western station, £l Paso, Eastern station, Boracho. t
1011, Tl me e 8.
Oct. 25 ............... 8 g g,zgg ;a%
[ 1 20 3 .
PN E.8mitheeeeiierineneenenn s C.V.Hodgson.............. 2810 | - .ox
Oct. 24 .iuieviinnnnns 23,698 + .083
D) (T O R LT LT TR T PPN 8 23,779
0,022

At El Paso Coast and Geodetic Survey transit No. 2 was mounted
on o concrete pier 0’/.56 north and 0°166 west of the station of
1892-93-95, which is now lost. (See Special Publication No. 11,
p. 77.) _This pier is 2.275 meters (0'’.074) due south of triangulation
station West. (See p. 76 of Special Publication No. 11.)

At Boracho transit No. 19 was mounted over the new station of
1911. (See above.)

' h m, [ N
Tl Paso transit (1892-83-95) to Boracho transit (1911)..........oovtn .. 0 08 23.613
Correction for loop closure........ PP —0.008
Adjusted difference. ... i i e 0 08 23.606
Boracho transit (1011}, adjusted. ... ... .. ... .civiiiiiiiiiiiiiann. 6 67 383.781
El Paso transit (1892-93-96), 1897 adjustment’....ooevvreereeeinenn. 7 056 67.388

1 Qeo Appsndix 2 ofthe report for 1807,
77246°—22-—0
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The following table gives for each astronomic longitude station on
the Rio Grande arc of triangulation, the geodetic latitude and longi-
tude, the astronomic longitude, the difference between the astronomic
and geodetic longitude, A— d, the cosine of the geodetic latitude,
cos ¢’, and finally the deflection in the prime vertical, A— G. (P. V.).
In each case the longitude has been reduced to the triangulation
station, and the position is for that point.

It will be seen that the deflections in the prime vertical as derived
from the longitude determinations are practically identical with those
derived from azimuths. (See p. 73.)

The astronomic longitudes have not been corrected for the variation
of the pole.

Deflections in prime vertical.

Astro-
Geodetic Geodetio nomic A~-Q,
Btatlon. latitude. longitude. | longi- | =G| Cose™ [(p 3,

tude
° ! " ° ! " ” ” ”
Laredo north wireless tower. 27 30 25,279 99 31 06.895| 00.890 | —6.00 | 0.8870 | —5.32
Laplace......cooiviiuiciciiiniinannns 28 42 46.4206 ) 100 20 33.719| 32.00 | — .82 | .8I70| ~ .72
Johnstone...,...c.evvueivniiinan.... 20 22 38.520 | 100 46 11.628| 10.66 | —1.07 | .8714| — .93
Dryden east base...........co.ooeenn. 30 02 39.8065 | 102 05 55.380 | 50.96 | —4.42 | .8666 | —3.83

LATITUDES.

The astronomic latitude at Laredo, Tex., was determined in 1885
by a garty under Assistant G. R. Putnam. The instrument used was
zenith telescope No. 6. (See Special Publication No. 14 of the U. S.
Coast and Geodetic Survey.) .

The latitudes of the three other Laplace stations on the Riogrande
arc were determined during the occupation of the stations for longi-
tude. The observations were made with the Bamberg broken tele- -
scope transit used for the time observations. This instrument may
be used for the determination of latitude by the Horrebow-Talcott
method in much the same manner as the zenith telescope except in
some minor details. The general methods followed are those given in
U. S. Coast and Geodetic Survey Special Publication No. 14.

The program of occupation of the latitude stations is given in the

following table: A
Program of occupation of latitude stationas.

Number
Btation. Observer. Date of occupation. | of palrs Pg;’::;‘"“

observed.

’”

Laredo.......uerienrennnnsn G. R. Putnam.............. (1895) . cvennennnnens 20 £0.08
. 1919,
1aplace.......cocvnnviiinnnn W.B. Fairfleld............. Juneld............... 14 + .15
Johnstono.........ccovevunnnn J.E.McGrath.............. July 30,31............ 12 % .10
Dryden cast base............. W.B. Fatrfield ... o o000 Aug. 18,0l M) =.09

In computing the deflections of the vertical in the meridian (see
table below) the latitude station was reduced to the triangulation
station in each case. The descriptions of the triangulation stations
may be found by consulting the index. ‘
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The following table gives the geodetic latitude and longitude of
each station, the astronomic latitude reduced to sea level, and the
astronomic latitude minus the geodetic, A—G. The astronomic
latitude at Laredo has been corrected for the variation of the pole,

but this correction has not been applied at the three other stations.

Deflections in the meridian.

Geodetlo Geodetio Astro-
Station, nomie | A~G.
latitude. longitude, 1atitude.
L] 1 " ”n "
Laredo north wireless tower...... 00 31 06.805 28.08 +2.77
LAPIACE ... cieaieiaeiaiianniaen, 100 29 33.719 44,00 —2.43
Johnstone.......cocevveeennane. 100 46 11.628 39.20 + .67
Drydon east Dase.......ccocovviivinnaronecennns 162 0§ 56.380 41.25 +1,39

ANALYSIS OF COSTS, FIELD AND OFFICE,

For the purposes of showing unit costs in condensed form and of
comparing the relative costs of the various operations connected with
the determination of geodetic control points, there follows a tabulation
of these factors:

ngfng“ Cost por | Cast per

King of operation. Totalcost.] dotar- | Joileof | square
minoed ' :
(402).

Doliars. | Dollars. | Dollars. | Dollars.
Reconnofssance and signal budlding.............cceniiai... 11 413,38 28, 39 20,75 121
Triangulation and azimuth observations. . .. 1,67

-
-
=
-~
-
1Y)
8
8
]
o
Q

BoIe MOBSULGINONES. ... evrnsrrneerenen s U Tasen.03 7,21 5.21 .81
Latitude and Jongltudo observations. ..u.eeeerevaeeenneannes 2800. 00 6.97 5.00 .30
Total, fleld. ...oooveenneiireneroncncaacanns [ECPITRIPPR 32 825. 56 81,66 59,68 3. 49
Offloe comPULALION. .. .. cvuieeaerarersvraiaciaecrieoiars 4100. 00 10,20 7.45 .44
Compiling and publishing (estimated) 2000. 00 4.97 3.84 W2
TOtA], OfMIC0. . eeeveeiiiearenserencneonnororacacnnarann 6100. 00 16.17 11,00 .05
Total, fleldand offlco........coiiiiniiniiiriiiinenanan. 38 925, 66 06. 83 70.77 4.4

Different arcs of triangulation show great divergence in the cost per
point and the cost per square mile, both of which are largely dependent
on the length of lines in the scheme. The cost per mile of progress
through the middle of the scheme, however, is relatively constant
and furnishes a good basis for comparison and also for the estimation
of costs. The ninety-eighth meridian arc (after 1901) cost $63, the
Texas-California arc $32, the one hundred and fourth meridian arc
$39, and the Utah-Washington arc $30 per mile. * The correspondin,
cost from the above table is approximately $45. It should be note
that for this comparison the costs of the observing and signal build-
ing only are used, and the other items entering into the total cost of
the field work are not included. .

In considering the cost of the work along the Rio Grande arc it
should be remembered that it was done during the first year of this
country’s participation in the World War, when the prices of mate-
rials and labor were far sbove normal. The transportation of mate-
rials for this arc was also costly.
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STATEMENT OF ADJUSTMENTS.

The precise triangulation considered in this publication starts from
the line Donna-Rio of the ninety-cighth meridian arc of precise
triangulation and onds on the triangle éhispa-Krouse-N ewman of the
Texas-Culifornia arc of precise triangulation. Thesoe lines to which
the Rio Grande arc is connected are fixed in lenFth, azimuth, and posi-
tioclll by) previous adjustments. (See Special Publication Nos. 11
and 54.

No station adjustments were mado, these having become unneces-
sary since the adoption of the present method of supplying missing
observations in broken scries.

A single least-square adjustment served for the entire main scheme.
The five bases and four Laplace azimuths made necessary the use of
six length and five azimuth equations. In addition to these there
were 198 angle, 73 side, 1latitude, and 1 longitude equation, or a total
of 284 normal equations used in the adjustment of this arc. This is
the largest number of equations in any one adjustment so far solved
by this Bureau. ’

ADJUSTMENT OF LAPLACE AZIMUTHS.

In the adjustment of a precise arc of triangulation the Laplace
azimuths are computed, and equations are included in the adjustment
to hold these azimuths; but in the past it has not been possible to
provide for all of the changes which might occur in the adjustment,
and the final azimuths often differed by small amounts from the true
azimuth. This difficulty has been eliminated in the adjustment of
the work covered by this volume by the following method of adjust-
ment devised by O.S. Adams and C. A. Mourhess, mathematicians.

At each of the Laplace stations it was desired to hold fixed, in the
least-squares adjustinent, the resulting geodetic azimuth. The fol-
lowing method was found to be maost satisfactory:

The geodetic azimuth is given by the Laplace equation

Aa=A,+ A\r—2Na) 8in ¢

where A; is the geodetic azimuth, A, the astronomic azimuth, \&
the geodetic longitude, As the astronomic longitude, and ¢ the
latitude.

Two things must be noted: First, that the best value for As is not
known until after the adjustment is completed; and, second, that
Ao, the geodetic azimuth, must be corrected by the amount which
the azimuth will change, from changes between the azimuths and
back azimuths, due to the change in longitude caused by the least-
squares adjustment. -The chenge is represented by + (\g=—\g)
sin ¢, where Ng is the longitude computed for use in the formation
of the latitude and longitude equations. Then

. .
.Ag'=A,u+ ()\Iq—ka) sin ¢=AA+ ()\A_)\g) sin ¢
or .
: A,G=AA+ ()\A'—)\,G) sin ¢

The azimuth A’s computed by this equation is the true geodetic
azimuth minus the correction due to the changes between azimuth
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and back azimuth, which, if held in the adjustment, will become,
due to the above changes, the true geodetic azimuth as defined by
the Laplace equations. ‘

ACCORD OF AZIMUTHS AND POSITIONS,

In the least-squares adjustment of the triungulation the azimuth
equations which reconciled the computed and Laplace azimuths were
placed near the last of the group of normal equations for each sec-
tion, so that after the conditions relating to triangle closures and
ratios of lengths had been satisfied tho discrepancies in azimuth
became known. These discrepancies arc tabulated below. A plus
si%n indicates that the azimuth computed through the triangulation
is larger than the Laplace azimuth by the amount given.

b 070 =Y 1 A e +1.07
LapIaCe. e e +0.50
B E0Y 130T 7)Y J A —4,54
Dryden east base. .. ..coooovuoitiin i e -2.07
Fixed azimuth of Texas-California arc.......... e -3.67

The latitude and longitude equations were as usual placed last in
the adjustment. In this way the discrepancy in position at the
end of the arc after all other conditions had been satisfied became
known. This amounted to 0’'.50 in latitude and 0’’.25 in longitude,

“the fixed latitude being larger and the fixed longitude smaller than
the corretponding computed values. This discrepancy in position
when stated as a distance is about 16.8 meters, or 55 feet.

This arc closes a loop of precise triangulation which extends from
the mouth of the Rio Grande north along the ninety-cighth meridian
to latitude 32° 30’, thence west and southwest to a point about 150
miles southeast of El Paso, and finally aulong the present arc to the
starting point.” The total iength of the loop is about 1400 miles. .

The discrepancy in position developed when this loop was closed
is 1 part in about 53 000 of the distance run if only the Rio Grande
arc is considered, or 1 part in 134 000 of the distancé if the whole
loop is considered.

he length discrepancies developed between the different bases are
tabulated on page 70. : '

HORIZONTAL DIRECTIONS AND ELEVATIONS OF TELESCOPE
ABOVE THE STATION MARKS.

All observed directions in the triangulation along the Rio Grande
arc have been given equal or unit weight. Those directions were
reduced to center where either the instrument or the object observed
was not, coincident with the center of tho station mark.

The horizontal directions were all reduced to sea level. The
correction for this reduction expressed in seconds is given by

eth sin 2a cos® ¢

2psin 177
(@=b) " . , . : .
where €?=-"——5", ais the earth’s equatorial radius and b is the polar
semidinmeter, & is the height of station observed, p is the radius of
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curvature of the earth in a plane normal to the meridian, ¢ is the
latit&1de, and « is the azimuth reckoned from the south to the west-
ward.

In the following table are given the lists of observed and adjusted
directions and also the elevations of the telescope of the theodolite
above the station mark at each of the stations of the precise trian-
gulation considered in this publication. The elevations enable the
reader to judge of the amount of building done and they indicate to
the en%ineer or surveyor who may use the station in the future the
probable .amount of building required by him. In the table is
included a column showing the number assigned to each direction in
the figure adjustment.

Following the table of horizontal directions and elevations of
telescope above the station marks there is given a list of condition
equations used in the adjustment of the precise triangulation con-
si%ered in this publication,

Abstract of horizontal directions and elevations of telescope above the station marks.

Number Observed Final sec-
Station occupled and elevation of in- of Object observed direction onds after
strument above station mark, direction - ' reduced to sea figure
~ i level, adjustment,
n "
: 00.00 00. 38
Ri0, 1890 umters.....evneniniian., 40.21 40. 16
48, 48. 60
00. 00 59.38
Donna, 16.62 moters. ......c..c...u.... 13. 36 14,00
‘i 50,78 50. 75
i 00,00 00. 44
52. 87 51.85
8an Juan, 1553 meters............... 16,84 15, 87
12.03 12.00
50. 62 51.10
00. 00 00. 12
46. 05 46. 88
Handy, 15.43 moters................. 24. 80 24. 87
24, 59 23.85
i 41.54 21,25
! 22| 8anTusn.......c..coe..... 0 00 00.00 50,70
| 23 | Handy... 28 34 47.74 48. 90
McAllen, 15.61 MOtOrs.....oveenvn... 24 | Hickley 86 33 03.83 03, 81
i 25 | Mamle. 161 20 43.13 43.80
. 26 | Misslon 190 49 56.03 56. 43
I
| 19 | MeAllen.. 0 00 00.00 59°06
. 20 { 8an Juan. 58 11 17.18 17.19
Hickley, 16.52 meters.......ooeeee.... | 21 | Handy... 56, 01 56.76
h 17 | Mamie... 25.07 25.88
18 | Mission 26.18 26.46
29 | Mission 00.00 00.11
30 | McAllen.. 57.71 57.28
Mamle, 15.69 meters.................. 31 | Hickley 43. 60 43. 52
27 | Pedro. 04, 01 04.07
28 | Palo... 15. 85 15,92
32 | McAllen. 00. 00 50.64
33 | Hickley. 33. 85 33.85
Mission, 15.61 meters................. 34 | Mamle. 50, 36 50. 15
35 | Pedro.. 50.28 50. 88
36| Palo.ecececeneninnn....,. 40.30 40. 46
L

42 | Mission................... : 00 00 00.00 00. 00
,43 | Mamle............ 37 271 26.12 25,78
Palo, 14.08 meters.......ccceuueenn... 44 | Pedro.. 84 30 45.52 48.55
45 | Fordyce..cououeuen........ | 145 58 17.06 17.42
468 | Eltoro.ecee.veenan........ | 184 08 10.87 10, 52
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Abstract of horizontal directions and elevations of telescope above the station marks—Con.

Number Observed Finnl sec-
Station occupled and elevation of in- “of Object observod direction onds after
strument above station mark. direction : roduced to sca figure
. level. adjustment,
° ’ " "
37 00, 51
) 38 10.75
Pedro, 11,06 metors.......oeeeveeenan. ; 39 18, 98
40 52,02
‘ 41 48. 50
! 47 00.08
48 51,81
Fordyce, 15.66 meters.......o.ceeee.. I 49 80. 00
H 5 53,00
51 03,03
52 5 00.27
53 5 36,30
Fltoro, 15.62meters...cccceeeeneene. 54 ( 3 14,29
I 86 | Garola. . 149 39 01,51 01.71
‘ 86 | Pancho. 184 18 20.42 20.30
57 | Monument. . 0 00 00.00 00. 52
i 58 | Corpus 51 15 33.50 33,83
Garcis, 16.70 meoters..... teesviennanes 4 59 | Pancho. 89 53 49.28 49,10
| 60 | Eltoro. . 160 46 14.32 14.38
! 81 | Fordyes.....ccoveveueenes 192 06 21.73 21.31
| 82 00, 40
| 63 46.46
Pancho, 11.10meters,.......ooevenenn 64 16. 01
| 0656 10.80
| 68 58, 86
| 67 0.6
68 27.88
Monument, 1.28 meters..........cee.. ?g 23 %
71 54, 56
72 03.26
73 00.67
! 74 03. 36
Corpus, 11.82 moters......... ceeeeeens 75 15.85
76 15.28
77 | Hebron... 58.03
% l!}h{)ggold .................. X (1)0(‘)(;3
ebron. .. . 1.
Grande, 1.38 meters..ccceeeecenece-n- 7¢ | Corpus... o : 03,87
80 | Monument................ 230 50 49.05 48.83
87 | COrpus......oocevvnviunan. 0 00 00.00 00. 60
8 | Grander.: B N 4
rande. .. . 3
Hebron, 2.32 moters....cceceeveeen.n. 90 | Ringgold, 90 19 02.33 02.00
81 | Gorgoro.. 161 52 16.28 16.38
92 | GAroens,.eceeevienenes e-..] 173 35 47.89 47.84
82 | GOIBOr0.vev.eenenecennnnas 0 00 BOD 59.82
83 | Garoena.. 41 19 43.98 44.38
Ringgold, 10.00 meters. .............. 84 | Hebron. . 70 44 38.43 88.48
85 { Grande.... ..} 140 13 45.60 45.85
88 | Monument...........e.... 166 04 06.80 06.49
00.00 00.04
arcens, 1.48 maters %|  ohoo
a 148 MBLETS. .. .. oieveerennnn ) ;
15. 57 15. 54
20.11 20.89
59.90 §9.51
— .
G 1.88meters. .. . ..oieieneinnas 3 N
Orgord, \ 43.01 4.20
51.89 51. 63
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Abstract of horizontal directions and elevations of telescope above the station marka—Con.

Number Obhrerved Final sec-
Statlon occupled and elevation of in- o Object observed direction onds aftor
strument above station mark. dlrection : reduced to sen gure
’ ! level. adjustment.
[ " "
00.00 59 85 °

48.36 47 92

44.72 44 68
Roma, 2.47meters. .......coveeenne.. 09.66 09 79
37.83 38 20
23.81 23 28
01.60 02.30

00.00 50 4
| 18.71 18.88
Chinges, 4.30 MOtEr8..ccvvueeresnane. ' 20.20 20.19
i 24.52 24.75
( 15.28 15.44
Banchez, 3.67 meters................. ! 07.57 07.88
! 08.40 08.24
l 118 Banchoz.................. 0 00 50.99, 00 24
H 119 | Chinges. . 9 12 03.20 03 19
Margo, 1.39meters. .......oeoonun. . 1 120 | Roma.. 4 . 14 00
. 121 59 25
i 122 11.48
’ 123 00 55
! 124 0l 39
Labra, 2.08 meters. .. . 125 34.70
: 128 50.02
: 127 ! 28.44
\ 128 00 24
| lgg 02 59
1 a2 89
Bumos, 3.68 meters I 131 39 45
! 132 54.23
! 133 18.53
| 2%
Floros, 3.74 eLorS. «.c..cvvereeennne. ;{ 3 83.04
! 134 83.04
I' 138 | Burros........oceeiinnnn. 0 00 00.01 01.30
| 139 | Flores.. 10 37 28.51 28.20
Presa, 3.57 meters......... PR ' 140 | Roleta.. 80 15 05.87 00. 49
o MilAle.....coooniveiiiana, 86 37 54.00 53.94
142 | Evandto..........ooonoael. 119 09 24.17 23.20
| 145 | Evanito. 0 00 00.01 00, 14
140 | Ale... 22 08 57.40 57.34
L MR AI.e

. urros i 1.
Roleta, 4.83 mGtars........coveevene I 0| Foros.... i 102 02 00.71 50.80
| 150 | Labra..oo..ovveenniin. 128 13 19.31 10.38
| 143 | Rafael........oooviiiltl, 207 ., 30.79
144 56.87
153 5970
Ale, 1.25metors. .....ooooeeeeven. ... 161 25.00
152 61.685
154 3 00.72
155 le . 00,37
Evanito,1.37 meters................. 156 | Roleta..........ccouveeen. 75 19 01.43 01. 15
157 { Rafaclesees.coenennnnnns, 138 00 45.23 46,47
I- 168 | Jumaren.......coeun. ..., i 203 80 387.98 37.26
i 172 | Dumaran................. ] 0 00 00. 00,85
173 afaelsee. i, ..., {43 48 06.45 05.58
Zapats,l.34 meters..... ............. 160 | Feor. .o ovnneeu.... 246 56 44.47 44,15
170 | Ureb8no..e............... 248 14 37.10 87.27
171 | Moleno..eooeeveee.. ... 1201 50 65.15 854.48 -
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Abstract of horizontal directions and elevations of telescope above the station marks—Con.

Number Observed Finsl seo-

Station occupled and elevation of in- of Object observed direction onds after

strument above station mark. dlrection . reduced to sea figure
: level. adjustment.

L] ! " ”
174 0 00 50.99 59.57
178 B8 awn| aen

3 3
Moleno. 417 meters............oone 177 160 41 04, 52 1
178 168 13 38.04 38,10
179 226 49 81.12 81.10
159 | Zapata........ 59.90
160 | Moleno.. . 5 03,93
* Rafael,2.36 meters...... .. ...... ... 161 | Humara 86.02
| 182 | Evanito. . 59.256
' 163 | RoletBeeseceninenannnaonns 203 54.80
|

{ 184 | Evanito. 0 00 69.99 00.24
. | 105 09 20. 21.00
Humaran, 3.67 meters................ i 168 40 45.20 45.39
| 1687 15 04.83 04.73
; 188 11 56.78 50.38
g ©ERl @
Urebeno, 1.34 meters... ... .......... 182 54 0560 05. 38
i 183 30 4.2 42.00
184 00 59.99 58. 81
i R TI
Feora, 3.07 moters.. ... .............. ' 187 42 810 51,82
i 188 16 12.48 12,80
1890 20 01.87 01.89
190 59. 5.7
; 191 58 12.24 12,71
Loma, 4.80 meters.......... ......... 192 39 30.78 80. 58
; 108 52 05.95 05, 87
194 18 82.12 32.21

105 00 50.99 9.
; 196 04 03.07 03,13
‘Ygnaclo, 4.30 meters................. I 197 58 22.08 21.98
. 108 11 53.48 54,35
! 199 01 03.07 02.98
! 200 00 00.00 00.90
: i 201 51 06,24 00. 46
Unfon,4.25 meters..........oooeenens 202 22 08.12 02.05
: 203 22 23.16 22.59
. 204 40 10,68 10.39
210 00 69.99 00,87
: 211 41 34,27 34,12
Dan, 2.50 meters. ... c...covvvvnniennn ! 212 37 00.60 06. 48
i 213 40 "34.84 34.35
214 11 24,88 24,18
00,00 59,78
. 55.77 55. 56
Doloros, 3.50 meters......c..coeveenes : 58,90 59.74
. 08.77 08,18
4.1 4.11
00,00 00. 70
30. 30 80.86
George, .70 mOtOrs.......ocovennnnnnn 83,09 388,08
08.62 08,17
16.73 18.43
00. 02 00. 61

40,64 40. 81
Tort 8.00 meters............... PO | SN 37,16 38, 86
48.69, 48,87
48.90 48.38
41.386 40,58
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Abstract of horizontal directions and elevations of telescope above the station marks—Con,

Number Observed Final sec-
Station occupied and elevation of in- |. o Object observed direction onds after
strument above statlon mark. directlon ‘ reduced to sea gure
: level. adjustment,
° ! " "
231 59. 99 00. 40
232 }9. 24 19.28
Taylor, 3.62meters.......cooeeuvennes 2“33 Og fg (I)g %g
235 56,97 57.69
236 07.16 08. 86
228 00. 00 00.91
Casbeer, 3.70 meters......coeevuveeanes 229 33.57 32,00
. 230 34.20 33.90 .
2 ovso|  oim
2 . .
Laredo, 4.20 Ieters....c.ceceeeeecacanas 240 03.79 04,04
237 49.?1 49, 45
242 00.01 00. 58
i Rl mu
45. 45.
Knob, 4.53 meters. .ccceeceecccecaaaas 245 55. 00 5548
246 41.80 41.47
241 23.19 22.81
247 59.98 00. 30
246 mhl B
. 57.1
Orvil, 4,79 meters.....cceoeveeeeen... 250 33.75 33 08
251 54,60 55.63
252 52.39 52.30
253 | Tordillo..coveiennaanncnns 0 00 50.99 00.06
254 | Coleman.....cveeecavennes 8 16 18.86 10.20
Fleldings, 3,77 meters. . .cccveeenuen .- 255 | Davis.eeoeivieiennennnnees 93 39 17.00 10.88
250 | Orvileceeeeneeecneanannens 177 02 52.97 52.38
257 | Koob..eeeveeennn vieeeeens 223 30 25.20 25.60
261 | Tordillo.....covvuuevenns.. 0 00 59.99 00.29
262 [ Coleman....coovcveneennss 12 48 10.44 16.00
203 | THOMABS. «evverunanesnnnens 45 69 26.02 27.18
Davis, 4.83 meters....eceevceaccnve-ss 2684 | TofonG..oevnreeneneencne.- 100 34 42.82 42.20
258 | Orvil.eieeieerecenccccnne- 276 12 14.86 14.34
259 ceescssanenosnesns 36 28.60 28.76
260 20 42.54 42.48
' 265 00 50.00 00. 42
Tordillo, 1.40 meters........ccoeeeee.. 266 30 42.39 42.82
287 12 08.40 08.03
268 00 59.90 00. 57
269 43 1).95 12.34
Coleman, 1.43 meters....c.oceeuuenn.. 270 31 62.70 61.72
271 40 20.48 20.99
272 12 54.81 54.20
273 00 00.00 00.34
274 24 54.52 | 55.04
Tajone, 3.71 meters.....oeeeveeraen... 276 19 36.89 30.16
276 41 46.30 40.50
277 41 37.62 37.19
278 00 00.00 00.06
279 08 19.73 19.44
Thomas, 3.43 meters.....cceeeeun.-.. 280 14 55.52 85.74
281 20 04.76 05.28
282 37 04.18 03.67
288 00 59.990 00, 65
289 24 18.45 18.46
Willle, 1.38 meters. .occeveeevecencnns 200 33 53.80 53.63
201 58 53.74 53.18
202 19 47.10 47.35
50,00 085
24,11 23.61
Brewster, 1.37 meters.....coceerecee.- 10. 40 10. 58
43.80 43.81
87.80 87.76
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Abstract of horizontal directions and elevations of telescope above the station marks—Con,

Observed

od and fon of in- | Number direct] onds aiier
8tatlon occupled and elevation of in- rection onds after
strument above station mark. dlre?:{lon Object observed. reducod tosea |  figure
. level, adjustment.
L] [ " 1"
69.45
57.560
Galvan, 3.59 meters.......cooeeenenne 36.92
42.963
45.82
00.22
40.41
Cup, 1.36meters.......c..veeeevnnnnnn 21.g
24.95
59.97
| 21.04
Twin, 1.32 meters. ...... crreeraaenias 21.25
83.01
05.70
00.04
18.51
50, 80
Cat, 1.30 moters.....ccevevunnennn.. 00.36
20.26
13.58
30.38
50.93
Big, 5.83 meters. .......ooveiinnn. vee 50,40
20.25
b9.97
08. 84
17.08
Tom, 589 MBLers...covveeverorsnnnn.. 20. 70
39.37
35.88
02.28
343 | Indlo.. 0 00 69,9 59. 59
s | fes R R I
89, ) 3
Barr, 6.51 MetOrs...ceieeieuianneennn. 346 | Enclist 80 01 38 82 30,16
347 | Carlow 55 30,35 30. 32
348 | Tom.... 44 38,59 30.22
349 00 59,90 69.27
%1 Borer| on
, 92 25
English, 471 meters.....eocaveeeen... 352 53 5415 54 58
353 03 61,24 51,85
864 20 45, 45.50
341 00, 50,81
Dentonlo, 4,04 metors.......o.v..... 342 33 389.32 30. 46
343 47 15,29 16,33
327 00 00,00 00, 05
328 32 50.98 51,69
Carlow, 8.68 r00l0r8...cooeeennennn... 329 18 52,70 52,73
325 24 14,14 13.18
326 09 32,71 32.84
ggg Gl 52 5‘7)"7’3 og.ls
uss. . 47, 47, 87
Indio, 8.55 Metors...cooeauennannnan., 357 | Englisi 27 08 8 08. 63
358 | Barr.. 53 42,20 42,20
359 | English, 0 00 50,98 00.19
301 | Tndio. B0l Wi
: ndio 49, 10
Glasgy, 4,51 MOLOrS. cvveeioeeeenann.., 302 | Farlan 119 28 35.35 3506
363 | Mack. 130 32 30.93 30,25
384 | Kenneod, 204 21 09.97 10,24
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U. S. COAST AND GEODETIC SURVEY.

Abstract of horizontal directions and elevations of tclescope above the station marks—Con.

LS

Number Obhserved Flnal sec-
Station occupled and elevation of In- o Object observed direction onds after
strument above station mark. direction ecl observed. reduced tosea | _figure
: " level. adjustment.
"
. 00.05
12,49
Farland, 4.20 meters.............. ... :g g
48.70
07.04
70 1 U SO 0 00 69.98 89,05
372 ... 54 27.20 28,24
Mack, 145 meters......oocveeeeen.... 373 18 12.60 12,31
374 35 01.63 01.80
375 32 17.25 17.24
376 00 50.98 00.20
377 43 57.56 57.33
Kenncdy, 3.58 meters. . .............. 378 | Mack. .o, 51 b4 30.82 40,00
379 [Stloceeeunnieienii.t 120 22 30,68 30. 85
380 | Davidson................. 185 12 21.20- 20,87
381 | Laplace.................%. 0 00 60.98 00.28
332 {8&1 ...................... 1? §7 14, gz 124. gg
383 | Eagle....o.oooovvniioo., 4 43, 3
8ilo, 3.59 meters...................... 334 07.78
385 10.75
330 07.07
: 387 69.73
. : 388 35.05
Davidson, 4.83 moters.. ... ......... ! g;g (l]; 372
i 391 54.29
: 302 25.70
! 402 00, 86
398 09, 80
Pasgs, 3.73meters.. .o vnnnieinna. ... 399 11.63
400 21.23
401 01,64
’ 403 59,20
, 104 04.30
: 405 20.75
Eagle, 3.50 metors. ...oouneneven. ... : 408 54,80
: 407 43,28
i 408 04.77
; 409 28,91
393 00, 06
304 87,78
Lone, 4.01 meters. ......o...cu....... 306 03.85
890 81.84
307 56. 80
411 gg
412 .
Laplace, 1.38 meters.................. 113 31,
, 410 13,
e aig X oL 8
i 42(1) f gg. %
42 . X
Nine, 5.6l moters.........ccoveeunnn... \ 422 A 58,79
423 5 00,
424 .65 44.11
Y4 00.00 5080
415 41, 50 41,36
Paloma, 4.78 mote1s.........c........ 418 28, 68 29, 43
417 21.17 20. 60
. 418 26.05 26.33
| —
: ' 2, 16
Burr, (R B /iT:17. - | 427 22,02 22, 44
| 428 84.63 1% /]




PRECISE TRIANGULATION IN TEXAS,

89

Abastract of horizontal directions and elovations of telescope above the station marks——Con.

Stat{on 6ocupled and elevation of in-
strument above station mark.

Number

0l
direction.

Object observed.

reduced tosea

level.

Final sce-
onds alter

gure
oadjustment.

Pen, .60 meters...... PN

- Wiflp, 4.06 MOters.. ..ccuveuncnas

Lake, 760 meters..........vvues

White, 6.42 meters..........-...

Jamerson, 6.42 meters. ..........

Towne, 6.43 meters.............

Dixie, 6.156 meters...............

Peters, 6.19 meters..............

Ross, 6.23 meters........ ceeies

Brackett, 1.37 metors... cu..cv..t

Johnstone, 4,02 me(ers ... .....

Dobkins, 3.93 metels......

——— T T

158
178

$8 BHBRNS
=83:8

%%a
sz28 88

zEE
23]

50,58

=IIER

BEISES BRIES
238288

8 3
S

88
a8

24,01

8
8BRS

BRERS ER
CERFE

g

ryE
RS-

25

|

B3
3
L~

885
2858

gRRE8 8¢
8338

52,97
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U. 8. COAST AND GEODETIC SURVEY.

Abastract of horizontal directions and elevations of telescope above the station marks—Con.

Number Observed Final gec-

Station occugled and elevation of In- of Object observed direction onds after

strument above station mark. |4y 006100 J servec. reduced tosea | _figure
011 level. adjustment.

) ° 12 " "

487 | Brackett..........c.unen 0 00 b0.06 . 27

488 1 ROSS....veiiirneionnnrnne 51 48 02.68 01.93

480 | Johnstone..............o0. 7% 10 40.23 . 08

Hamilton, 1.42 meters................ 400 | Dobkins.......c.ovevnes 80 48 16.00 16,21
401 | Moore...o..oiiviiiieninnnt 40 42.24 42,48

402 33 5.22 b4, b4

403 50 06,48 08.23

e 6 nml  ae

Moore, 1.42 Meters. cooeerevaeeanannen 408 32 50.00 50. 15
400 05 27.08 28. 89

500 | Feoly.....oocevennnnnnnn. 0 00 50,97 .43

0t | Manes DR el o

Mork...... X B

Kelly, 8.25 Meters. .ccorevecaraneonnen 503 | Hamilton. 128 AR 47.08 46,78
504 { Moore.. ... .|133 03 13.58 13. 69

505 | Doblans...........ueneen 204 28 11.68 1,11

506 | Hamflton. ................ 0 00 59.97 .11
507 [ Moore....ovveivunninnnn. 33 08 59.61 59.45

608 | Kelly..oooeeiviuiiaiaaan, 50 30 01.50 . 0161

Mark, 1.38 meters. ......ccoeveeeeennns 500 | Feely. .. 90 43 53.03 52.73
510 | McNutt. 130 17 59.70 60. 83

s11 {0t 50 55.48 55.40

512 49 48.70 48.85

513 00 69 9¢ 00.33

Feely, 141 meters......cove.vvvannens { 514 24 22.95 22.68
515 16 34.40 34.34

s gn B

Harrison, 1.47meters.........cocueun.. 4 39.87 10.13
oL 02.31 02.17

% ioi| &0

Ike, 1,33 meters. cooeeeiteinnnaancanns 0 3114 20.75
40 13.23 13.26

00 00.01 59.32

% | amos

Babb, 1.40meters .................... 45 38 22 38:00
54.78 55,10

21,62 21.34

00. 04

. 13.44

Blue, 1.40meters......oooenveenenan.. 07.98
. 48.33

I 25.65

i $0.00

Jim, 148 meters........ieniiiiann. X 16.42
: 45.70

’ 00.13

16.83

Hoddy, 1.35meters ...co....ooeunenen . 59.59
’ 49.62

' 23.13

; 59.90

N | 47.27
Bassett, 1,37 INELEIS-c..rvrreecoscence 61,22
5 4a7.%

43.78
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Abstract of horizontal directions and elevations of telescope above the station marks—Con.

Number Observed Final seo-
8tation occupled and elevation of in- of Object observed direction onds after
striunent above station mark. direction * reduced to sea gure

' level. adjustment.
° 1 " "
00 59.98 00. 08
45 42,21 42, 82
Proctor, 1.31 meters........coc.uceues % %gg gg:g
49 02.06 01.17
2 2.7 21.40
00 00.05 00.08
34 81.25 51.33
Tippetts, 1.42meters................. 04 31.34 32.04
. 39 138.51 12,88
31 60.08 59.91
00 00.01 00,57
39 48.51 49. 49
41 23.56 23.16
Eldridge, 1.33 meters.......coccoeueee. 44 20.25 28. 60
39 18.84 18.11
00 30.30 30.12
03 47.711 48,21
00 50.99 59.74
01 41.85 41,95
33 68.76 57.78
Hen, 1,39 meters .. .......ccevveianann 58 25.55 25. 58
29 46.95 46.79
56 50.91 51.32
08 08.30 08.96
587 § Eldridge.................. 0 00 00.05 00.34
Dryden cast base, 6.42 meters ........ 588 | Dryden west base......... 40 10 46.93 47.61
580 L o P N 100 42 44.08 43.11
568 | Eldridge......c.oenvennn... 0 00 50.96 00. 18
560 | Hen..ooooovviieiiiniiean.e, 36 45 b58.14 57.38
Poggy, 1.35meters c.vcueeenraninannen 670 | Hoddy.....vvevuvnnennnnns 108 58 53.564 53.07
571 | Bassebt....o.ooeeieannn.. 121 26 57.34 57.60
572 | Proctor..covveveennennnns 160 31 28.30 29,04
g{(l) llgni‘.wn .................... 10 g gg% %22.2,
L RPN 115 3 .
Dry 1.51 moters -.....ouuuenennnnnnns 012 | Sanderson... 011l 175 45 49.02 0.74
613 | Road.........cuvvee [FPPN 204 57 43.52 42.80
593 [ Hen...oooovniieennnnnnnnns 0 00 5.90 00.17
504 | Eldridge.........cocovntnt 27 43 30.46 88,57
598 |Road....ooovvvnennnnnn.n. 66 00 18.58 18.39
Sanderson, 1.33 meters............... 608 | NoW...coovenininninnnnn 118 47 06.08 08.20
507 I DIy, ceviiieiiiiiiiainnins 150 01 31.97 - 81.%4
508 [ Brown....cooecvvvenennnns 151 18 10.83 10. 04
500 | Pyle.oouuieeniinnnaannsn, 186 15 04.25 05. 83
605 { Eldridpe........oveene-... .0 00 00.01 5504
600 | Brown......covcuneerernns 202 38 16.63 16,75
Road, 1.36 meters.........ocoenuunnn. gg; New..:::::::::::::::::::: % g gg:“ 3‘%%
608 | Sandersn................. 265 05 28.82 26.89
604 L. ¢ 328 44 52,11 52.25
690 | Hem.....oovveeevnnnnnnnnn, 0 00 00.05 | 59.80
Dryden west base, 2.50 mete~s........ 501 | Dryden east base..........| 84 38 18.07 15. 43
592 | Eldridge................ 1146 23 37 . 83.28
) 625 | Pyle.....ccovviienennnnnns 0 00 50.80 00.32
Madera, 1,38 meters.................. 620 | Natlon.........oeeneennn. 55 14 48.26 47.61
627 | Chanocellor................ 165 82 11.03 11.26
830 | Pyle..eeeneecninliennnns 0 00 £0.97 5924
831 | Brown....cocoveennuennen 79 22 00.39 00.14
Nation,1.30 meters.......c.oeccveeees 68210rd.......ociviiiiieninenn 183 15 27.80 28.23
628 | Chancellor.e,vvuneeena... 241 41 07.88 07.28
620 | MaderB.scesiereneannenens 274 36 10.67 17.19
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U. S. COAST AND GEODETIC SURVEY,

Abstract of horizontal directions and elevations of telescope above the station marks—Con.

Number Observed Final sec-
Station occupied and elevation of in- of Object observed direotion onds after
strument above station mark, direction ’ reduced to sea gure
| : level. adjustment.
] o o+ "
| (71 Q8 07 5 S 0 00 00.08 00,28
; 622 | Brown...........ccovuiean 26 34 08.03 07.42
Pyle,1.46 meters.........c........... \ 623 | Natlon......... vvvennins 75 43 59.20 60. 07
. 024 | Madera..ooeeovenennin .. 115 05 31.99 32.29
620 | Sanderson................. 276 36 56.15 55. 46
! 616 | Pyle.......coovvnvenennnn. 0 00 00.11 00. 03
g}% %anderson ................. gb 84 %gg 522752)
) &2 8§ 02 3 3
Brown 133 meters................... 810 | Rond. .11l 56 28 69.50 57.94
614 | Ord.....oovvvvvnnieninnnn. 230 56 45.10 45.22
815 | Natlon...........ooe.bes 308 31 52.86 52,56
gig Chancellor, .,............. 5(; (4)(7) 311)17)1 gggg
| T N . .
Star, 1.22meters. w.......oooovuvannn. 660 | Baldy. .. Lol 148 46 05.31 05. 88
661 | Newman........ooeuvnnnns 214 556 42.44 42,31
| 3442 Chgncellnr ................ og gg 2323 2?;%
13 PO X X
Beard, 1.21 moters................... 646 | Daldy.. ...l 141 19 21,37 20,58
847 | Newman..........cvonanns 180 06 12.41 12.22
638 | Baldy.....cccovvvneernennt 0 00 55,50 00.00
gzg %tar ...................... :;o %i (llg' zg [1)2%
08T, .. ieeieiiiieaaaes 4 . .
Ord. 1. 34 meters..................... 641 | Chancetlor. ... 00111000 94 35 B7.02 37,40
842 | Natlon.............ooenn 120 25 b58.52 57.0b
643 | Brown.........covveinennn 164 b8 26.47 26,20
033 | Madera,...ooooovvennnnn.. 0 00 58.90 00.03
634 | Natlon.......oooovvvnnnnn. 30 47 27.34 21. 50
Chancellor, 1.49 meters,.............. 836 | Ord..oevneniiiiiienon. 06 31 32,87 32.70
630 | Btar........ooiiiiiieials 165 07 03.13 03, 51
837 | Beard.....o.ooivuiinnnnnnt 167 05 21.38 20,61
3 SR 31 ¢ T 0 00 00.05 59.43
520 | Harrlson.........ooovnnen. 8 17 44.07 43.76
ng {éaﬁk ...................... 1&8 })2 gg gg :ng %
22 (11 ) N ,
MeNutt, 5.11 meters.................. 823 | Feely. oo il 129 18 07.22 07.30
: 516 | TippettSe.vn.veveieannnn . 243 59 18,74 19, 54
517 | Babb...veevrrirnnnenonen. 261 30 69.23 59,71
518! Bluess.vverarevieiennnn- 280 41 50.93 51.19
%S };x’own ................... lg (5)(1) 82?32 8508:,3
Iy eareeennnnaeaennnnens . X
Now, 146 meters............. ...... 606  Sanderson................. 127 26 10.10 19.02
607 | Road . 14,27
......... Krouse, £0.60
Chispa, 1.38 meters................... 664 | Newman 01, 98
665 | Baldy 52,90
......... Chispa.................... 00.18
Krouse, 1.37 meters.................. 662 | Newman 11. 84
663 | Baldy 02.03
......... Krouse.....ccooveeerennnn. 3 59,08
652 | Beard . 48. 08
Newman, 1,36 meters................. 853 | Btar.......ooviieiiiniial. 04, 04. 08
654 | Baldy....cevoeieneiennnn.. 240 32 06,67 06.24
865 | Chispa....coooeevevrnnnnn. 300 40 45.00 44.42
00,08
88,36
Baldy, 1 25 meters................... gﬁ:gg
14.04
35.81
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ONDITION EQUATION
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. Om +0.12—(253
80. Oem-1. 55—(253)+(254)—(2&5)+

. Om —0.85—(254)+-(255)—

. Q= 40.70—
o Oom4-0.50—

. 0= 4-1.10—~ 352

, O~ —1,43—(362

; 8:13‘1%:5371§i§373§ g%%%ﬁ*g%%%‘is’“’if%ﬁ%:
3. O +0.41—(372 g
. Om—0.73—

. 0—+0.89—5383)+§384)—(389)+(391§—(406 +é407).
. Q= —0.56—

. Q= —0.50—(304)+(305

o Qe -2,07—(400) 4 (401
. Qe +0.66+(403)— (409
. Q= —0.54—(305)4(3906)—
. 0= —0.99—(395)+(307
26. 0= —1.58—(396)+(397)—

o O —0.52—(417
. Qo= 2,13 (425
. 0= 4164 (410
. Oe= 1,89~ (431

. O —~0.81-(432) 4 (433)~ (441)+(443) — (446)+ (447).
. 0= +0.66—5431)+(433)—§487 +

. Om +0.80—

. Qo= 41,52 (4.
. 0=—0.32—

. 0—+0M—5451)+
. Q= —~0.40
. O==-1.46— E

U. S. COAST AND GEODETIC SURVEY,

Condition equations—Continued.

.o-—oso—(m)+$ ; E 3+(m)—(247)+(24a).

Q== 4-0.33—(234)+(236) — (238) 4 (230) — (247) +(249).
0= —1.82—(221)+4-(223)—(233) 4 (235) —(244) +(245).

. Om—0. 72—(234;4-(235; (237)4(330)— Ez44)+(246;.
. 0= —0.05—(237

. 0——1.39—(241;+E24'3;—(250)+(251)—-(256)+(257§.

+(238)— (243) 4 (246) — (249) + (250).

Q= +0.82—-(242)+-(243 —(250; 5252) (258)-+(259).
ClEaiE-alanan
2207) 271)+(272).

260)+§202)— 270)+(271).
O +0.97—(262)+(263) — (208)+(270) — (281 )+ (282).

Qm +1.37—(202)+(264) —(260) +(270) — 273)+(2"4;.
. 0= +2,16--(268)+(269)~—

274)4(275)—(280) + (282).
0=-—2.00—(276)+(276)—(278) +(280)— (291§+(202).

Om —0.45—(275) + (277)— (279) + (280) — (283) -+ (284).

278)+ 277;-(283)+(2&5)—(290)+(291).
0 +0.39—(285)+(286) — (288 +2290)—(20(1)+(207).
0= —0.62— (285 +§zs7)—(zso +(200) —(208)+(299).
0= +0.04—(286)-+(287) — (205)+(296)— ( 208) +(300).

. Qm -0.05—(2933+(295;-(3m;+(301 )—(300g+(307).

O — 1.43—(294) + (205) — (300)+(302)— (308} + (309).
O -~ 1,28( 301 ) + (302) = (305) 4 (306 ) — (308) + (310).

S 0= +0.20—(303)+(305)— (310 +(311)—(318)-+ (317),
. 0——0.08—(303§+€ ; i E

86. O= —0.87—E304)-+'-(305)—(310)+(312)—(822)+ (323§.

308)—{316)+(317)— (323) + (324).

312)+(313)—(320)+5322§—E341)+(842 .
0= —0.51—(313)+(314)—(325)+(327)—(340)+(341).

. Qe —0.51—(312)+(314)~(321)+(322)~—(325)+(326).

O +0.03—(318)+(321)— (326)+ (328)~— (347) +(348).

. Qo= —l.34—(310)+§321)1—(320)+ (329)—(349)+(850§

Qe +l.04—§328)+ 329;—(34ﬂg+(347)—(349g+(351 .
Om —1.97—(343)4-(346)—(361)+(352)—(357)+ (358).
0—-0,55—(345;4—(340)-—(351)+(854 —(359;4-(300 .
O —0.16~—(343)+(346) — (358) + (358)~(360) -+ (361).

O —2.13— 344 346)— (351 +é:}53)—-(368)+ 380,
353 —(365)+(357)— (368)+-(370).

361)+§302)— 367)+(370).

+ 365)+(367)—(374)4-(376).
+ —(360)+ (367)~—(376)+(377).

0= +1.38— (355
(10 +0 23— 362

Esn 378)+(380)—(387)+(388).
0-—0.31—&379)+. —(384)+(385)—(387)+(380).
382)+(384) — (389) -+ (300) — (398) -+ (390).

390%4— 392)—-(393;4- 304)+(308)— 402;.
Qo —0.94—(301)+ '592;-—(393 305)— (405 +(400 .
(401; 402)— (405)+ g

0w 4-0.82—(381)+(383)~ (407) +-(409)— (411 +(413 .

é408)+ 4002— 411)+(412;.
410)4(411)—(423)+(424).
§403)+ 405)— 412 + 428§.

404)+(405) ~(414)+(415).
414)+ 416 ~(421)+

O —1.02—(416)+ 417)—(420)+(421)—§427§+(428§.

422).

+-(420) - (430)+ 431?- 438)4-(439).
428)—~(439)+(440).
438)—(447)+(448).

+ 418)—-§426)+ 427)— (429 +§430 .

+(420)+ 425§-
+(432)— (438) +

438)— (441
434) 4 (437)— (442) + (444)— (457

+{437)~ §442)+(445;— 449+ (450).
444 +(445)—(449) + (461)— (456) +(457).

452) ~ (454 +(456§ (462§+ 463).

+(442).
+(468),

451
452

469,

+(453)— (455)+ (450) ~ (464) + (465).
+{463)—(461)-+-(4e2 404 +(486).

+(461)— (466)+ 408; (478;+ 479).
+480)—(471}+(472)~ (47T + 479).

——8 34—
Qu= —0.61—




. Q= 41.58—
. D —-2.55—
o Qe —1.59—~
. 0= +1.83—
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Condition equations—Continued.
468)+ 409)—5470;+(472 -§mg+ 478).
467)+(468)+(475) ~ (478) — (483) + (484
407)+(469)—(470) + (173 —3482)+ 484),
472)+(474) — (476) + (477)— (487) + (488).
Oue —1.32—(475)+(476)— (480)+ (483) — (488)+ (490).

Qe — 1,023, 84(17)+4-0.12(18) ~2.28(10)+4-0.54(24) +2.56(25,

140. 0= =213 (450) (S~ 4800+ (4000 (404) + (439,
L. 0= (RSl (4B Choeh+ (0T (o0 (50
Mo oo TorT i %2&'? ’éﬁgg”“ 1920 (00 T (508

. Ot — (4859~ (400) + (482)— (503)+ (505).
160, Om —0.95— (4913 4903)— 408)+%499)—(506 +(507).
161, Om —0.73—(407)-+(408)— (502)+ (504) ~ ~ (50 o
162 0= 08— (5000 (000 — (308 - 000 ~(o1 0 4 3100
163, O 40.22— (500)+ (501)— (513)-+ (515)—(622)4 (5235,
184 0m 3 26— (5000 1 (51D ~ (oI (sl0- (ol (s
166, Om -+0.10— (810)+ (511)— (5109+ (521)— (5269 + (627).
166, Om —0.58— (5L1)+ (512)— (525)+ (626)— (628) + (530).
167, 0= +010-(o10)+ (5120~ G20} (521) ~ (5280 + (629).
I68. 0= —-L76-(624)-+(620)— (5300 + (531)— 5321+ (430
160. 0=+0i88— (o140~ (oTm) - (501) 530) ¢ (6841
160, Qe ~0.20—(516)+(518)— (534)4-(636)— (546)+ (5475,
161, O —0.01—(517)+ (518)— )= {5340+ (5000 (500) (508

N —0.47— + + - + .
S
l%: g:+f.?g—(g§?6§+ gﬁ) §651 Ry :
165, 0=+ + (6593~ (30434 (550).
i oo -y

. O — 1,44~ (550)+ +(560)
108, Om +2.07—(549)4-(550)— ém +(584).
160, 0=+0.1i—(648 +3550 — (o0 ~(671 +3572§.
170, 0= 22.23— (3480 4-(549) —(304)+(365)— (370) 1. (72
171, O +0.30—(505)+ (560) — (568) 4 (670)— (585)+ (536).
172, Om —0.66—(665 3+ 867)— (200 +(570§—3573§+é674 :
78, 0m +0.01—(509)+(500) ~ (574) 4 (570) —(383) 1 (080).
L I e o —{oay (o) (ou0y+ (001
176, O 1,81~ {5829+ {5843~ (587)+-(588) — {5915+ (59025
178 0=+ 020~(T6)+ (70) (58 +(580) —(58T)+ 559)
17 0m Tt e (e 583;-— 504)+ (605).
ITh O T (B0 (0811 (Be3— (oo - ooas:
180, 0 30010065+ L800) — (601 Caoss— 0003 3 cwors:
i Eg-

" Qum +2.85— (505) +(608) — (600)-+(503)— (6 70+ (619,
T mzi— 620)+ (A21).
184, 0~ —221—(008) - (00— (O10) (0L} (e20) {0z
185, 0= +1.96— (810)-+(011)— (616)+ (618)— (621) + (622 ).
190, 0=—272- (0I5} ole)— (020} (02)— (0D ().
187, Om —1.22— (6149 + (015)— {0319 4-0632)— (642) + (543
I8 0=+2.84-(020)+(821)— {120 1 (620)~(020)+ (o).
tag. 0= 170 (eae Fe27)~(es —(633)+-(634
100, Om +1,02+(628)—(632)~ 034)+(035) (641) - (642).
101, 0= +230~(Q0)+ (@0~ (0 (041)—(048) + (041,
192, Ow +3.33—(835)-+ (637)— (640)+ (6415~ (04434 (0455,
i ETaer e e
195, O +2.06— (048) -+ (047)— {6529 -+ {854 — (858} + (8609,
100, 0m 4175~ (850)-H(851) ~(653)+ (650 (058 .
107, 0= =100~ (850) 1655 —(050)+{654)— (04 + (060
H9R) Om —0.69— (056 4 (657)4-(062) — +(085°,
. o= +il7o-2al(ties éz)-moo 28000y 13 47(10)— LOB(I)~8.10012) +0.48018)~L27014).
200, Om — 0.06—0.98(7)+2.88(8)—1.90(8) — 1.41(10)-+4.42(20) —3.01(21)—4.08(22)+4.21(23) ~ 0.13(24 ).
201.
202

—3.10(26)—1.71(29) +1.08(30)+-0.63(31 ).
0= — 1.45+1.83(34)~1.91(35)4-0.08(30)~0.12(30)— 2.70(40§ +2.82(41 J+2.75(42) —4.71(43) +1.96(44).
O+ 0.2—3.48(37)-+4.20068) ~ 0.74(30)— 1 16(44)+3.83(45)2.08046)—0.48(52) + 2.40(63) 1. 9 (4).

. Q=+ 1.78—0.50 47 +225 ~1.75(40)—0.73(50) -+ 4.10(60) —3.40(61)—4.66(62) -+ 5.66(63) —1.00(64)
O+ 2.81—3. 63)~0.46(08)+0.35(70)+1.14(71) —1.48(72) —1.05(73) +4.80(74)~3.75(75).

0= 16,00~ 16.24(08)+-17. 09)"1 44 70 ~2.01(75)+3.4 ~2.20(87)+21.88(88)—190.02

i L oS R S~ S Rt
+ L1g- ~ = + ~0.80(92)~ -

0=~ 4.82—3.500100)+3.27(101)+-0. 52(102)+o .82(107)4+1.35(108)—1. 9)70 2, &(no)w 18(111)

—4.70(1
0= +11.73-2. 18 1&;%8 .62(106)—10.44(107) 4-0.57(112) + 1.50(113) —2.47(114) - 12.54(118) + 13.00(118)



96

No.
211.

212,
213.

214.
215.

216.
27,

219.

g

w&mmms

236.
27,
238.
239.
240,

.' 0= +2m4—5 07

U. S. COAST AND GEODETIC SURVEY,

Condition equations—Continued.

O — 543— 3295103;4-11 .80(104)—9.51(105)—1 84(125)+4 61(128)—~2.77(127)~9.71(128)+10.36(129)

0= 4-2389.49—1(123)4-12(124)~11(126)+4-184(131)— 184(132) —1922(148) 4-1926(149) —4(150)

O 4-50.06—1.15 lZi;+l2 .10(124)—11.01(125)—0. 33(130)+l 35(131)—1.02(133)~11. 22(138)+ll .84(139)
—0.42(140)—4.09(147)+8.37(149) —4.28(150).

0= -+18.82— 16 25 {g{(}))+21.32(141) —5.07(142)—5.18(145)+6.79(146)—1.61(147)—0.80(154)+15.16(155)

O — 4, 12—3 (110§143§+5.30(144)—4 .20(1456)—2.45(161)+3.93(162)—1.48(163) —3.01(164) 4 3.62(165)

O — 1 40—3 $El5gg+2 .73(160)4-0.67(161)~3.88(166)+6.78(167)—2.90(168) —0.53(174) 4 3.60(175)
O —37. 95 52 g l% +64.08(170)—2.21(171)—0.57(170) +7.23(177)—6.,66(178) — 2.95(187) +22.28(188)

—19
. Qo= 3,12~ gég ll;; F6. 66(178)—0.62(179)—0.63(188)+2.95(187) — 2.32(188) — 1.32(1980) + 5.70(191)

O — 2.34—3.(1)115 568; +1.81(185)—1.48(186) —0.20(197) + 2.81(198)~—2.52(100) — 3.24(200) +5.25(201)
0=+ 0,74-ifﬁ é!l)g)if-ﬁ.%(l%)—6.40(197)—-20.08(%7)-%23.72(208)—3.64(209)-—6.36(210)+1.92(211)

Owe — 2. 34—1.67 205 +2.14(208)~0.57(207) ~1.70(212) +5.34(213) - 3.55(214) ~ 2.47(225) + 4.23(220)

O+ 6.73— ggg él}; +15. 57(218)—13.01(219)—8.95(223) +9.20(224) — 0.34(225)— 2.10(231)--1.34(232)

Q= — 5. 95+}(l) gg %)—ll -06(221)+0.24(223)+1.89(233) — 5.51(234) +3. 62(235) +2.70(244) —13.37(245)
- 1.88+8.34§2w§—11.90(221)+3.02(222)—0.30(243)—13.37(245)+18.07(240)+a.64(248)—7.40(249)

+ .
O — 4.98—-3.?;(%)—}-8.90(235)—5.28(236)-—4.29(%7) +-3.41(238)+-0.88(239) +0.26(247)4-1.76(249)

-— 2, 01219 %gﬂ .32(251)+0.87(252)+1.76(265)+ 2.00(256) — 3.76(257) — 5.37(258) +10.93(259) -
Omm —17.49— 14, 6553&)+14151(254)+0 .14(255)—2.37(260) + 11.63(261) — 0.26(262) — 1.00(270) + 5.07(271)
0=—15. 15+o 58 m>+u 97(200)—7.55(270)— 1 .46(273) 4-0.92(274) +0.54(275) ~0.83(280) -+ 12.23(281)

— 8 62—12 1 (275)+15 88(276)—3.12(277)—2.93(278) +2.02(279) +-0.91 (280) ~ 0.27(253) +-0.05(284 )
- 03251, %g(z&s)w .76(286) —~2.10(287) —2.15(288) 4 7.88(280) — 5.73(200) — 3.38(205) -+ 3.18(200)

. Om— 1, 19—3 06;203)4-2 .07(204) - 1.50(205) —8.08(300) +9.76(301) — 1.69(302) — 2.15(308) +10.16(309)
. 0=+ 7. 21—2[ 5
L.78

o 0= 42, 46 2, 0(d12)+a 9(313)—3.0(314)~85.8(320)-87.0(321 ) — 1.2(322) —1.8(325) 4 65.6(328)—083.7(327).
. 0=+ 5.35~4. RZ(; 318)-1-10.57(310) —1.32(321) +0.01(328) +1.78(328) — 2.39(320) — 4.18(348) - 3.38(347)

+0.80(:318).
. 0=-— 3, 7.)+8 01?“3;—8 .06(344)+0.04(346)+1.14(361 ) —7.20(352) +6.06(353 ) +- 1.45(308) — 8.45(369)

(303)+24 15(304)—2.63(305) —1.84(310)+22.23(311)~20.39(312) —4.48(315) 4-2.71 (316)

- 4 03:_[2 fz’s‘(g-tg) 8.05(344)+2.00(345) +- 1.42(360) —4.20(301)+2.84(362) ~0.13(367) —3.45(369)

= 7.13=G.00(802) + LL1T(359)—5.1(354) —2.35(350)+ .T7(350)-+ 0.68(307) +1.10(360)+ 2.84(301)
Om +15, 40 w g(w) +10.73(303)—0.19(364)+2.63(373) +0.15(374) — 2.08(375) — 1.98(376)+ 26.21 (377)
O —16.85— -1 46(4“71)-#0 37(372)~3.91(373)— 1.81(384) +-8.50(385) — 1.75(380) —3.76(387) - 4.45(385)
0= +17.50—40. 72(88§)+4l B7(383)~0.93(384) —0.42(380) + 27.20(300) — 20,87(301) — 0.29(398) 4-2.07(390)

. O=-—18. 57 2. 295?)23)-5-12 .10(391)—4.87(392)+0.05(303) + 20.70(304) ~20.75(305) +0.20(308) ~ 3.77(401)
. O —50. 24—-143(!}'(75&‘4;)4-54 .91(382)—40.74(383)—2.30(407) +-4.00(408) — 1.79(409) —5.97(411) + 7.33(412)

Ow - 55.60— 20.70(394) 4 21 .02(305) —~ 1.22(300) +- 0. Rézm)+2 ,67(401)~3.48(402)—0.35(410)+6.32(411)
~5.97(412)~3.31(422)+9.21(423)—5.00
— 8.72—0, (3)9 4%)4—2 51(404)~2. 42(405)—4.39(414)+5 40(415)—1.10(416)~-1.20(421)+4.60(422)

4
416)+7. 205417;—2 195418) -2, 265410)+6 .64(420)~3.28(421)~1.11(429) +1. 18(430)
431)—2.31(433)+-6.91(439)—4.60(440)

~0.05

o Qe 3. 78— .58(431)+19 00(432) —17.42(433)—20.19(436) + 21 .35(437) ~1.10(438) -+-0.73(441) 4-2.12(442)
. 0=+ 1 56 1. 10 434)+2 82(435)—1.63(437)—3.97(449)+5.37(450) — 1.40(451)— 0.30(450) +2.87(4567)

- 4. 78—0 342 4%)4-3.32(455) —2.68(458) 2. 78(461)+5 06(402) —2.88(463) — 3.60(464) +-3.28(405)

o+
. Om - 2,90~ g 98(4_/{1’) +0.24(460) — 5.26(401) —15.80(470)+19.41(471)—3.55(472) —0.61(477) +3.508(478)
Y

0= —38. 25—7 l7§467;+7 72(468) —0.55(409) —3.55(470)+13.07(472)~9.52(473) —4.14(482) -+ 10.50(483)



No.
251,

252,
253.

258,
267,

259,
260.

261,

202,

263.
204,
205.

206.

267,

2068,

269,
270.

271.
272,

273,
27%4.

275,

276,
217,

218,

279,
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Condition equations—Continued.
0w +16.90— 7 70 472 +0 52(478)—1.73(474)~0.07(480) +4.14(482) ~1.07(483) —1,60(487) + 5.46(488)
0m — 8. 0.»—3 (73} ggg ~2,04(485) +-6.25(480) ~3.26(400) +45.02(491)— 41 78(402) 29, 56(503)+30.27(504)
0= 4 9. 00—317(3 g}gl)ﬂl .76(492)—0.14(4083) —1.76(302) +-20.66(503) - 27.80(504) ~3.23(508) +9.97(507)
O+ 5.58—3. ‘;3 5%}4-3 .72(501)—0.28(502) ~2.48(508) + 5.04(509) — 2.55(5610) —0.52(621 ) +3.70(522)

-3
O 27, 78+7l .0(510)—71,8(511)4-0. 6(612)+0 T(518)~2.3(619)+1.6(521)+1. 3(528)-—8 3(530)+1.9(531)
4-1.8(532)—065.8(533)-04.2(534

O -+43.17—1(818)+20(519)— 10(520) — 600(529)+692(530)-2(531)-—2(532)4—00(533)—64(53 4).
O+ 0. 10—0 66(518)+10.50(517)~3.93(518)+0.73(534) +1.94(535)—2.67(536) —3.10(545) 4 1.15(546)

2.04(54
Oxm 428, 07+2 02?639;+0 70(540)—-2 78(541)~1.88(543) - 22.81(544)—20.45(345) — 11, 59(651)+12 29(852)
Qo= —29, 03-—0 76(540)+18. 29(541)-l2 53(542)—3.96(650) +10.25(551)— 12, 29(552) 88 50(558) 4 30.74(550)
O —10.61—0.45£M8)+6.GR(M0)—-—6.23(550)~2.99(663)+l.d2(50()+1.57(565) —0.51(570)+12.10(671)

O=+ &, 03—-4 73(865)-+10.28(886) ~5.85(807) ~3.64(508)-+2.82(560)+0. 72(570)+o 04(F73)+-2.19(574)
- 4032 04((5"5)+9 4B(576)~7.41(5T7) 8. 93(682)-+5.20(883)— 1, 37(584)—2. 48(587)+-3.27(588)

0= + 1.32~ s.sg 576)+3.50(578)+0.08(570)~4.01(803)+8. 07(594)—4.06(595)+0.18(003)+-3.47(604)

O 11, 92:1'04(595 +7.61(596)—8. 57(5915450 01(601)4-51.20(602)—1.18(603) —~3.10(606) +24.18(607)

0w —73.70— 154, 18(800)+201.72(601 )— 47.54(602)— 118.30(807) +85.77(608) +20.53(600) -+-3.86(610)
—3.86(613)—6.85(818) +-6.85(819),

O 59, 85—3 47 590)+97 90(697;—94 +43(698)+4-6.85(600)~8.. 85(601)+0 06(006)--6.85(607)
E +8.27(609) ~-40.73(617)+-47,58(818)~8. g
O +-54. 19—91 88 597)+04 43(808)—2.87(689)—2. 89(616)+40 617 ~38.04(618)-~0.24(620)+4.45(621)

-4.21(622),
0= — 0.04—0.48(614 +2‘14§015 ~1. sqsom; ~1. 825622)-*-4 30(623& -2 5,(0243—1 40(025§+0 .08(626)
+0.78(627)—2,81(633)+4.04(634)—1.23(635)—3.30(841 )-+7.27(642)~ 8,58
0w — 3.41-0.55(638)+ 1. 20(838)—0.74(837)~0.78(644 ) + 1.48(845)~0.70(846)+1.33(648)— 1,29(649) N
mgaw +1,31(059)—1. w(ewgw .25(661),
Om + 2.742,02(638)+3, 61(689; Z1,48(640)— 0,69(646)-+-8.31 (640) —2.62(847)~0.04(849) —0.59(650)
+0,93(851)—0.25(052)+1.20(653)—0.95(854).

Owe — 1.76—2.14(684)+2,14(655) 4. 56(662)4—4 50(0863)+ 2. 00(604)—2 00(065).
O + 4.87— (4)+(6) (12)+ (16)~ (22)+-(26)— (32)++(36)~(42)+ (48)— (52)+ (80) =~ (62) + (66)— (73)+(77)
(92) (08)+(101)4(208) ~(108)+-(123)— (127)+(l48)~(150)+(159)—(163)+( 9)

- l?3)+( (189)+(195)-—(1°9 )+ (205) (209 4-(270) - (227 )+ (238 40).
O — 1.30— 240)+§262 ~(288)(264)~(278)+(277)— (283)+(28")—-(208) 302)—(308)+(3l4)—(326)

320 +(354)— )+(3Mg—(370\+ 370;+§8813—§386;+2410; 2 13).
Qo — 139+ 410 —(424)+ (434)—(440) - (454) —~ (468) +- (4569 476)—(479)-+(481)— (483) — (484)
-3 11—- 489; 2493) 2600)4-(512) —(528)+(531)— (532)+-(5636)~ (537)+(542)—(558)+(502) (663)

+

Ow + 0, 3s-g
0=+ 4.02—

T
—r

Nt—-
ﬂaﬁ

F2OU-038E)40. 38(8)—0,08( 3+o 98(6)+1,08(10)—1.0311)+1.2712) -1 21(14)
+2. mmg—o 0(17)40.70 1o§+s 1(20%—3 mmw 1sm§—o i mgaz
0.74(37)4-0.74 ”;“'"’ —2.70(415+0.20(42)—0.20(44) ~3.68(45)+2.68(46) +1.80 (60
—1 80(51)40.46(52)—0.46(54).
40)—2.13(656)4-2,13(88)—1, 69(5754-1 69558;4—3 46(605—8.46(61;-4—1.00562{
—0.14(77)~2.4D(82}+2.40(83 =0 20 84)+0. 20(86,
12.20(05) — 2.20(97) 1-0.88(08)—0.88(09) —0.04(101 ) +-0.94(102) — 2.20(103)+-2.20(105) +-1.35(108)
Z1.35(109)+0, 985110 o) +1.20(113)+0.83 tsmy ssEm —1.80(121)+1.3 wém)
—0.68(123)+-0.68(125) 4-2.77(126)—2.77(137)+0.66(128)—0.85(130)~1.06(132} +1.06 133%
Z1,620160)+1.01¢188)—32.04(160)~+1.18(171)+-0.85(178)+3.07(174)~ 3.07(176)-1,28(178)
+1.28(178)42.36(187) — 2.96(188)+0.23(100) —0,23(192).
O+ 0. 12-015(18¢ )+0.15(180)~ 1808 +1. asgm —~2.79(198)+3.70(196)-+3.52(108)~ 2. 200
+

578)+(8
; (579)~ (593)+(590)-(020)+(624)—(025)+(027) —(638) +(637)— (844)+(847)—(852)
39
2.56(28)+0. 16§27 =0 16540 +2.20(80) ~2.20(81)+-0,46(332) ~0.46(34)—2 +2.60
Q= — 2.67—0.50 47;4—0.50
66)—8.40(67)+-8,40(60) —0.85(70) +0.85(72)-+1.08(78)—1 06§74 +0.14(76
+2,78(87)—13,76(8R8)=-0,25(00) 4-0.25(92)
+0.03(188)—3,09(140) +3,66(142)~1.10(143) 4 1.10(145)+-4.27(148) - 4.27(150)+0.55(154
—0.55(186)—0.08(187)+-0.06(158)-2.78(159) 2. ;Igglﬂo +1.48(162)~1.48(163)+0.61(164
—1.01(202) - 1.00(304 )~ 1.57(205) 1. 61&206 +2.90(207)~2.90(209)++1.92(310

—1.02(211)=-1.70(212)4-1.70(214)4-1,45(216)—~1.46(216 )—8.41(217 )48, 412218 —6.73(221
+5.73(222)+1,76(225)—1,76(227)+1.61(282) —1,14(288)—0.87(286) ~0.64(241 )+ 0.57(243
. —0.03(248)+-4.22(247) —4.22(248 —l.%;%l +1.50(252)—0.17(264)+-0.17(255)+2. %;(6)

+

* —2.00(257)+2.83(258) - 2.83(260)+0.26(262~0.25(264 )—0,08(268) + 0.05(200)+-2.
—2.50(271)4-0.92(273) - 0.93(274)—2.93(%’ 834-2.22(277)—3.03(278)+2.03(279) +-1.87(280
~—1.87(282)4-0.70(283 )—0.70(284 )--0.76( 288)+-0.76(287 ) ~1.00(288)—0.35(200) 4 1.256(292

+1.50(293) —1.50(205)+-1.12(206) —1,12(297) 4+ 0.51( 208) —0.51(300) ~ 1.60(30 )+ 1. eossoz
—2.63(304) +2.63(305) +2.66(308) —2.06(307) +2,15(30%)—2,15(310)-0,68(312)+0.58(314
—2.13(818)+2.12(321) ~0.09(322)-+0.09(378 +1 325)—1.08(826)~1.78(328)+-1.78(320
+ 7)—0.42(348)—0.,31(349) +-0,31(351
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Condition equationa——Continded.

No.
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(

3
3

34
367)--4
378)—1
389
09(405)-+2
430

55
26
69
11
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Condition equations—Continued.

No.
2840. Ow= —110.2383052— }7 63(1)4-17.03(3)4-5, 84(52-5 .84(0)—10.57(7)+10.57(9)—~3.19(10)+-3. 19(1124—11 75(12)

1.76(14)—2.53(15)+ 6)—0.44(17)+0.44(10)+3.72(20)=3.71(21)+ 7.57(22
ZT.5T024) 1 74(35) 4 1 74(30) 83637 1 0.36(20) + 0.11(30) 071 (51 4 R 68(33
—8.58(34)—1.41(359+1.41(36) —0.34(37) +0.3a(39) +2.38(40)~ 2 38(41)4-7.05(42
—705(44) — 1 04(45) + 1.08(40) —845(4T) + 8.45 49 —0.40(60)4-0.48(51)+-5.42(52
—8.42(54)—0.03(65)+0.03(56) —12.07 (67) +12 +4.64(80)—4.64(61)+ 10.05(62)
—4.70(84) - 5.35(06 -17.20Es +17. & g 7} 70 +7.80(72)410. 21§ug 10.21(74
+T. 28 15)~7.20(17)— 14.08(82 14 os 839—7.29(84)+7.20(88) 4 16,57(K7)—15. HEE

00(00)—6.00(02)—6.67(93) +- —0.12(97) 4 9. 52(98&-0 52(08)-+3.78(101 }
—g '{g 102) —13.46(103) +13.4 3105)—2 08)+2 50(109)+ 01(110)-0 w(m) 30%(113)
+

119)—0.15(120 +2 02(121)—2.82(122) —8,46(123) + 8.46(125)+ 1.88(120) — 1 .88(127)
4-8.41(128) —8.41(130)+3.15(132) —3.15(133) 4-6.31(138) — 10, 81(140)+4 .60(142)—9. 37(143;
+90.37(145) +-0.48(143) —6.48(150) +7.83(154) —7.83(150) +-3 32(157) 3. .52(158) 13.80(159
+13.80(160)~-1.73(162) +-1. 73&10 +7 87(104)~4.70(1 g .17(168)—11.82
+3.43(171)4-8.39(173) +12.10(174 12 10(17 )+2 28(17 )-2 28(17 )—6.30 184 '
+6.30(186)+-0.80(187)--0.80(189)+6.56(190)—0.55(192 83)--1. 06(1 y—13.57(195)
+135 (196)+1.3 &)?’8) -13701 )+11.44(200)-2 84(%2 -—8.60(%4) 9.84(203) +19.84(206)
+2.681 207) 2.68 +11.18(210)~11,18(211)+0.48(21 ) 048(214)+0 50(216)
—90.50(210)-4.31(217)+4-4.31(218)~ 5. 70$220 +5.79(223)— Z% 32(227)+0.43(232)
~£,43(233)+-0.58(214)—0.58(236 —14.305%734—14 .35 5240;-&0 .19(239) — 9. 19(240

~0.42(241)+-0.00(243) +5.70(246) +-10.51 10.61 +0.82(261)0.82(252
—5.21(254)+-5.21(255)+-0.00(250) —0.60(257)+11.10(258) ~-11,19(260) + 5 .42 m
—5.42(264 ) — 1.80(208) -+ 4,80(269) +2.13(270 —2 13(271)+7.18( —7 18(274)—1.22(275
+1.22(277)—9.77(278 +9 77 279 —0 34 280 +0.34(282)+-8.63(283) 6. 62(284 +2 35(286
—2.35(287)~7.04(288)—0.67(200)+ 202)~1.37(200) 4 1.37(207) 4 6.63(208) — 5.6:3(300
~0,05(301)+0.05(302)— 07 (304)+10 70(305)+ 2.86(300)~2.88 +9. 74(308)—9.74(31
+2,63(312)~2.63(:314) —9.10(318) +8.10(321 )~ 4.20(322) + 4.20(323) +8.01 (3!
—9.01(320)—0.34(328) +0.34(329) — 5.17(344)+ 5.17(346) —2.80(347 ) +2.80( 48

+3.21(349)—3.21(351 )—7.93(353
—4.32(365)+4.32(367 +772308

+7 93(354
30 371 +6.90(373)—3.36(374)+3.30(375
+b 59 384 +-0.45(385)—0.45(380
B 393)— $05) - 0.50(390)—0.50(307
+3.20(406)—3.20(407)+-5. 54(414 554 410)—1.60(417)41,59(418
)4-10.32(421) +-4.05(422) ~4.05(423 ) — 0.08(425) +-0.D8(420) — 6.31(427)~-6. ‘“4% )
+5.5} 4293-—5.512430)+O.46§431}—0.40é4»33 ~5.47(434)4-5.47( 7;-}-1 mgmg 1.98( Og

05 358)—1.05(362)+2.37(303) 2. 37§3M§

T+
&70\0‘-‘
FSSS

44414 2.04(445)+ 5.77(440) — 5.77(451 3 — 1.08(452)+ 1.68(453
! . —2.50(4 ; —4 72 450)4-4 72(40 +3.29(462)—-3.29(463
+2.07(404)—2.07 +1. ~—1.38(469)+9. 74 470)-10. 77(4 )+ 1.03(474) ~4.33(476)
+4.33(476§4-353(478) — 3 53(470)+ 1 B1(4803+1.99(483 ~3.80 485 + 6.88(487 —6882488

+1.81(492)—1.81(493) ~4.92(601 ) +4.92(502)—1.01{503)4-1.01(505) 4 5.57(500) — 5.57(508

+0.83(510)—0.88(512) — 4.70(516) +-4.70(518) -+ 2.01(521)—2.01(522 +4 10(528)— 6. 68?629
+1.42(531)+4.40(532)—4 .40 —1.32(535) +1.32(530) 4 2.79(537) — 2.79(530) 4+-1.10(540
—1.10(642)—3.00(543)+-3.00(545)—0.31 (646 +0.31 647 —3 12 648 +3.12(540)40.26(852
~—0.25(553)+3.18(558) — 0.82 ~2.36(562)+3.0 564)—1.04(565) 4 1.04(567
—~4.61(508 +4 .61(609)-0.85(670)~0.95(572)-2. 87 673 -'{’ W§674 +0 24(678 -—g 24%&7)8

SEEE

—~1.71(583)+1.71(580) -+ 3.04(593) — 3.04(585)—1.02 + 2.04(002) +
+2.78(004 ——2 78(605)—0.10(610)+0.10(611)+2. 7'! 012 —2,73(613)—2.35(615)+-3. 07(010
~1.32(618 +0 835024% +1. 85%025}—0 4’)20%} 1. 403

8

637

+0.50(628 633 )2,75(034 )+ 0,87(036)—0.87
+1.38 047

+1.42(620)—-1.42(621)—0. 83?023
044)~-1,38(045) +0.69(0648)—0.69

-0.80 030;4—060 631)—0.
+0.76(040)+-1.55(041)~1.55(642
—0.53(654)+0.20(060)—0.26(661

~0.76(638
+-0.53(652

COMPUTED OORRECTIONS TO OBSERVED DIRECTIONS.

The corrections to observed directions resulting from the figure
ad{ustments indicated by the preceding condition equations are as

follows:
Table of corrections to observed directions.

Number of| Correation || Number of | Corroction || Number of | Carrection || Number of | Correction
direction. |to direction. !l direction. |to direction. || direction. |[to direction. || dircetion. todiroction,
+0. 357 -0, 083 ~0. 051
—0, 051 —0.358 +0, 079
~0. 308 +0, 001 +0,467
~0, 620 —0.210 +0, 325
+0. 637 +-0. 402 ~0, 435
—0.017 +0, 166 -0, 430
+0, 121 -+0. 808 +0.272
10,074 it oo

) +0.

~0,734 —-0,416 +0, 203
11 —0.288 ~0. 060 -0.110
12......... +0. 440 -0, 001 +0, 521
13.... ..... —0,918 -0, 340 +@, 081
Mo..... +0. 032 +0. 025 —0.183
.......... -0, 031 +0. 367 +0. 050
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Table of corrections to observed directions—Continued.

Number of} Correction || Number of | Correction || Number of | Correction || Number of | Correction
direction. |to direction.|| direction. |to direction.} dlirection. |to direction.|i direction. |todirection.
—0.425 {| 120 +0.473 —0. 591
+0.408 | 12 —0.200 <+0. 309
—0.326 {| 128 —0, 080 —0. 509
+-0, 300 +0. 088 -0, 162
~0.020 —0,737 —0.056
—0.354 +0.058 +0,307
~0.339 —0.437
+-0,632 +1.147
0. —0.615
+0.172 +0, 433
~0.434 ~0. 089
~0. 454 -0, 364
+-0. 660 +0. 583
—0, 358 40,307
=0.090 —0.980
40,234 +0.515
—0, 462 —0, 515
+0.177 +0. 341
-0, +-0. 524
-0, 218 -0,73b
+-0, 088 +0.261
~0. 108 —0.421
+0.349 +0. 060
+0.034 —0.201
+0. 185 +0.224
—0.403 +0.499
+0. 6506 —0, 402
—0.478 —0.135
+0. 159 —0.511
-0.330 +0.174
+0.009 +0. 511
—0.045 -0,
—0. 480 +0. 565
-0, 291 +0.019
+0. 767 -0, 267
+0.376 —0. 584
-0, 362 +0, 248
+0. 043 40, 230.
—0, 035 —0.321
~0,761 +0. 185
~0.031 -0, 085
+0.784 +0,011
—10, 545 -0,
+0.643 +0.576
—0,148 +0.220
100......... ~0.437 -0, 006
107......... ~0,038 —0.189
108......... +0,144 | -0, 009
109......... +0,379 +0. 421
Ho......... -0, 647 ~0.433
+0.172 -0.196
—0.012 +0.217
+0, 225 —1.108
+0, 164 +0.250
—0. 146 +0. 040
+0.308 —0.004
~0,162 +0, 828
+0. 249 +0.178
—0.104 ~0,003
—0. 061 ~0. 002
+0.331 —0.103
+0, 424 +0. 185
+0. 568 +0.710
~1.241 —0.804
+0, 447 ~0.020
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Table of corrections to observed directions—Continued.

Nuxﬁber of : Corroction Numbof of | Correctlon || Number of | Correction lNumbet of | Corrootion
direction, (to ditection. || direction. |to direction.|| direction. |to dirootibn.|| direction. [todirection.

-+0.000
+0.129

+0.047
+0. 182
~1.182

-0, 258
+0. 161

-1 160
+0.117

+
o
g
g
+
(=]
g

1
RE BFER

|

f=3
1
oy
<
8
<3

1 Numbers 330 to 839 omitted.
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" Table of corrections to observed directions—Continued.

Number of| Correction || Number of | Correction || Number of | Correction || Number of | Correction
direction. |to direction.;| direction. |to direction.|l direetion. jto direction.|| direction. todirection.
—0.054 —0,205 [| 631......... —~0.264 [| 651......... —0.131
52.. +0. 904 +0.7158 || 042......... +0. 730 . . +1,319
53... +0. 204 —~0.719 || 633......... +0.134 —0.03!
504... —0. 893 +0.119 |[ 634......... +0.159 0,625
505 —0.198 —0.005 || 635......... +0. 187 -0, 690
596......... +0. 124 +0. 824 +0.375 ~0. 404
597.. —0. 034 +0. 587 —0. 855 +0.3035
698.. -0, 788 +0. 094 +0. 195 +0, 395
509.. +1, 582 —-1.619 +0.340 -0,030
600. . +0.118 —~0. 694 +0.749 —0.324
601.. +0. 440 +0.200 +0. 518 +0.027
602.. +0. 306 —0. 610 +0, 560 —0.209
603. -+0. 068 -+0. 811 -0, 205 +0. 209
604.. +0. 141 +0. 208 +1.002 —0.134
605......... -1.071 +0. 428 —0.018 +0. 134
608 ~-0.168 —0.652 —0.793
607.. -0.123 +0.225 —=0.101
608.. +-0. 080 -0.273 +0. 623
609.. +0.209 +0. 524 —1.001
+0. 209 —-0.727 +0. 572

The largest correction to any direction is for direction No. 419 at
station Nine which amounts to+ 1/.886.

CORRECTIONS TO ANGLES AND CLOSURES OF TRIANGLES.

The correction to each angle is the algebraic sum of the corrections
to two directions. In order to make it possible to study the correc-
tions to the separate angles, they are shown in the following table for
every triangle in the precise scheme. There are shown the correc-
tions to the angles resulting from the figure adjustment, the errors of.
closure of the triangles, the corrected sp%lerical angles, and the spheri-
cal excess for each triangle. The plus sign prefixed to the error of
closure of a triangle indicates that the sum of the angles is less than
180° plus the spherical excess. The spherical excess 1s a convenient
indication of the size of the triangle, since it is proportional to the

area.
Tabte of triangles.

Correc-| Correc-
tion to| Error tion to| Error
angle of Corrected | 8pher- angle |. of Corrected | Spher-
Station. from f{closure| spherical cal Station, from |closure | ~spherical cal
figure | of tri- angle. excess. figure | of tri- angle. axcess.
adjust-| angle. adjust-| angle,
ment. ment. ’
o ’ " " tr 1" . I " "
82 55 57.40 Hlickley..... 17 34 50 39, 56
81 12 14. 62 0.32 || 8an Juan .08 [3—0.28 X 80 02 56.13 0.44
35 51 48.30 Handy.. .05 05 00 24.75
12 34 51.21 26 34 47.11
181 04 00. 37 } .08 — .84 <117 18 35,23 .83
0 21 08. 50 36 06 37.99
58 48 15. 43 86 33 04.02
79 b1 45, 76 .18 + .76 |4 37 15 30.10 +36
4] 19 58.98 56 11 17.24
46 13 24. 22 McAllen..... + .82 50 68 10,01
29 30 30. 80 .40 || Handy...... + .71 741,42 |3 28 53 46.76 Ky
104 15 56, 38 Hickléy. .... - .11 91 07 56. 80
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Table of triangles—Continued.

Correc-| Correc-
tion to| Error tion to| Error |
angle of Corrected | Spher- angle of Corrected (Spher-
Station. from |closure| spherical cal Btatlon. from |closure| spherical cal
ro{ of tri- angle, oxcess, figure | oftri- angle, axcess.
adjust-| angle. adjust-| angle.
ment. ment.
(x X o ! 1 " [ 1 L] 1 ” "
Mamie.. 43 43 16.28 Monument. .J— ,02 61 38 08, 70
McAllen . 61 47 39,99 0,32 . 28 28 02. 80 0.17
Hickley. 04 71 28 34,07 . 890 53 48. 58 ;
32 56 34,21 78 09 30,98 :
+ .45 [¢104 16 52,62 .32 .32 46 17 59.45 2]
42 40 33.49 55 32 20.73 :
77 41 50. 51 ) 37 26 20,47
27}—.08 302912.63} .20 } {034842.20 .29
02 48 57.15 : 48 44 48.62
44 45 10,30 Hebron...., .|~ ,4¢ 42 50 20,04
- .03 {23 42 00, 58 .29 || Corpus......|— .60 |}—1.35 |{ 47 30 42.75 .18
106 82 43. 41 Grande......(— .22 1) 80 82 57,39
Pedro.......[4+ ,35 37 55 55. 58 - {f Hobron...... + .04 5 29 50. 57
Mission......|+ .61 [}+1.01 [ 47 47 00.53 .28 || Monument, .|— .21 |}+ .04 8 47 32,11 .03
amije.......[+ ,05 94 16 65, 14 Grando...... - .39 167 42 37.36
37 27 25,78 Ringgold....|+ .16 69 29 07,39
87 54 50.31 .28 || Hebron...... ~ 40 [$— .25 |{ 47 22 41,30 A4
54 37 44.19 Grande...... + .08 63 08 11,39
84 30 45,85 Ringgold....|— .43 95 19 28,03
40 07 40,78 .29 || Hebron...... + .15 b L 48 { 52 52 31.83 .27
55 21 33.98 Monument. .|+ .76 31 48 00. 31
......... 47 03 19,77 Ringgald....|- .59 25 50 20,64
39 39 10.95 .28 |) Grande...... + .31 |p+ .09 [<120 00 11.26 .10
....... 93 17 20, 54 Monument. (4 .97 - {{ 26 00 28.20
48 00 00. 94 QGarcens.....|— .07 67 18 20.12
61 27 31.87 .26 || Heoron,.....[4 .28 [}~ .11 {4 83 16 45.84 .09
70 32 18.45 Ringgold....|~ ,32 1129 24 54,13
36 27 36.09 Gorgoro..... — .38 002 23.71
99 37 24.97 .27 || Garcena.....|— 80 {}~1.33 {{162 14 04.80 .03
43 b4 590,21 Hebron...... - ,15 11 43 31,40
....... 77 47 14.02 Gorgoro..... 43 44 30,95
38 09 53,10 .21 || Garcena..... 04 55 44,74 } .20
..... 64 02 63,09 Ringgold. 41 19 44,51 |) -
....... 41 19 37,93 Gorgoro..... 87 42 07,24
Pedro....... 26 37 10.24 .20 || Hebron. . 71 33 14,38 .28
Fordyce..... 112 03 03,03 Ringgoald.... 70 44 38,64
Pancho...... 20 23 46,00 Roms.... 87 18 28.41
Eltoro....... 110 31 08,01 .28 || Garcona 33 48 10.64 12
Fordyce..... |4 43 05 08,19 Gorgoro, 18 s 207
Garcla....... 70 52 25,28 40 52 19,43
Pancho...... 64 28 16, 51 .88 08 43 24.99 .18
Eltoro....... 44 39 18.60 40 24 15.76
Garcla....... 102 12 38.21 . . 85 00 20, 74
Pancho...... 44 04 30,45 .89 -+ 85 55 14.35 .20
Fordyce..... |1 33 42 51,73 . 49 04 25.11
Garcla....... 8120 12,03 : - 24 08 01,31
Eltoro... 9 71 61 47,42 27 + . 49 29 05,31 W14
Fordyce..... 25 70 47 69,92 Roma.......|4 ,¢1 106 22 83. 52 :
Corpus......j~1.02 63 35 02. 69 { Bancheg...,.i4 ,46 58 02 08,03 :
Pancho......[— .68 [3—1.80 |{ 77 40 41.95 .21 || Chinges......|+ .17 {}+1,03 |{114 39 55.25 04
-.21 88 38 15. 57 Roma....... |+ .40 q-71780.76 Co
-~ .61 37 47 05,97 . Margo....... - .85 11 9120208
- .75 }-—1.09 492 54 15,10 } 19 ;| Banches.... |~ .01 [~ .48 14118 28 08,30 } O3
- .83 } 49 18 39.00 Chinges......[- ,07 {154 24 50.69 e
- .63 99 25 14,67 77 30 13.78
+.27}-.85{29101a47 .5 6890 8336 i} .19
=40 51 15 83.01 435948070
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Error Error
of Corrected of - Corrected | Spher-
Btation. closure| spherical Station. closure| spherfcal oal
of tri- angle. of tri- angle. excess.
angle. angle.
’H ° ! 1’ H © ’ X ”
08 27 10, 81 Humaran.... 43 37 24.39
60 15 04. 66 +2,02 |1 40 39 17.08 } 0.25
51 17 44.83 96 43 18.78 |} -
37 13 38.42 45 32 14,28 '
100 05 46,25 - .42 {042513.97 } .20
42 40 36,69 70 02 32,09 ’
11 29 0.0 ! Zapata...... 88 09 06, 42
158 23 57.48 Moleno. ..... +1.80 I{ 75 53 59,20 .28
10 08 57.65 Humaran.... 356 50 64.64
72 53 32,685 Zapata...... 111 57 11,13
{ 58 18 12,23 Moleno. ..... + .70 ]4 30 21 44,907 } .13
. 48 48 15,32 Rafael....... 37 41 04.03
61 24 27,60 ‘Zapata...... - 43 48 04.71 .
32 33 39,04 Humaran,,..|— 28 28 19,33 .18
t 1L 88 01 53.74 Rafaol....... 107 43 36,12
88 16 20,17 Urebeno..... 01 38 38.73
80 54 00, 56 Moleno...... 74 47 06,24 .13
10 40 33.31 Zapata..... 43 36 17,18
0 03 45,22 : Feoro........ 35 33 21, 87
089 14,78 | Moleno. ..... 17 32 33.09 .04
179 17 00. 00 ; Urebeno..... 126 54 05,38
26 15 05,00 | Fooro........ 41 46 10,57
81 33 21.34 } . ; 92 19 39,33 .18
7211 34,15 ’ : 45 54 10.28
“|f 26 11 19,78 ! 6 12 49. 00
{92 23083 |1 . 171 29 17.89 } .01
61 22 00,84 217 63,12
10 37 26.99 57 68 13.00 '
64 12 30,08 . 76 08 26,09 .08
105 09 53.97 455320.09}'
|1 80 15 05.10 83393087y !
{0333%30 } . 58 36 83. 00 .10
27 11 30.95 3744 21.28) -
78 37 38,20 25 41 20,87 ;
74 07 06,03 } 81 00 44,39 .08
27 16 16,17 : 73 17 48.80
119 57 26,56 39 490 08,61 .
7 22 47.45 54 12 26,20 .18
52 39 46,08 85 58 25,28
-|{ 68 65 05,066 21 51 05,47
22 31 20.28 } . 06 38 52.03 .20
I 90 33 25,39 52 32 02.19
if 75 19 00, 43 46 22 01,60 )
{2964/10.71 51 24 28,84 .87
74 40 43.20 82 13 32.37
8203 54,78 24 30 56.10
" 13149 29 08, 06 . 33 26 23,00 .20
22 08 67.20 . 22 02 40,98
Rafael.. 54 59 55. 55 - 47 41 33,55 )
Evanito 62 41 44,32 16 24 07,74 .14
Rolets.. 62 18 20. 35 16 54 18,85
Humaran...:|— 30 00 20.76 . 5 59 00.30 |) -
Evanito,....|— ~1,20 4128 11 38, 10 } 54 37 05, 89 } .08
Rolets....... .21 39 03,27 19 23 47.80
Humaran.... T3 48 45.15 (.88 00 24,87
Evanito. ... ~ 301X 6529 51.78 - .60 {108 55 32,34 .89
Rafael....... 40 43 23,23 37 04 03, 88
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Table of triangles—Continued.

Correc-| Correc-
tion to| Error tion to| Ertor
- tangle| of Corrected | Spher- angle [ of Correoted | 8pher-
Btation. | from |closure; spherical cal Station. from jolosure| spherical cal
figuro | of tri- angle. excoss. figure | of tri. angle. excess.
adjust-] angle. adjust-| angle.
mont. ment. R
" 12 0 ’ " " \ " " o " "
0 01 17. 89 Fleldings..../+ .80 46 27 33.22
00 {2-0.45 |{ 86 00 10,04 0,65 || Orvil.. o4 o TL [241.30 (4 87 54 21,65 0.16
53 68 22,73 22 75 38 05.29
65 29 38,06 21 24 14,42
l+ 20 14 49 34 17,72 .50 }-— .82 {112 22 18,32 .26
74 66 04,18 ) 46 13 27.52
20 27 8. 3 42 08 28.14
}-— .49 {4132 01 32,38 .83 03 (3—1.05 {4 51 27 56.67 .31
21 30 49,92 83 23 35.50
50 10 11,02 Davig....... — .22 . 20 44 18.72
Qeorge.......'— .07 |}~ . b4 { 70 31 53,72 .85 || Knob........ + .95 |3+1.10 |{ 29 24 37.77 .2,
Dolores. .. 04 63 17 55,81 Fleldings....|+ .43 129 51 08.72 )
Fort.. 23 42 32.70 Tordillo 44 41 25.71
}+.2l 28 03 27,80 .88 — .12 |4 41 80 17.81 «35,
{128 13 59. 99 03 39 16.83 T
Casboer | 59 51 32,05 40 08 20,27
Qeorgo. . .20 [p—1.77 [{ 30 24 43.35 43 8 [++ .65 |{ 64 27 33.52 A1
Fort......... + . 80 43 45.03 86 23 57.68
N L 57 33 18,80 Coleman..... |+ .40 62 41 02.57 |}
RN . 114 44 32.¢9 11§ Davis...,... T4 [y~ .78 [{ 12 48 15.71 18
7,42 08.29 Tordillo..... - .50 104 30 41.90
111 62 18,82 Coleman..... -1.03 22 32 33.30
54 53 00,94 .08 || Fleldings....]+ .28 [}—1.5% 81519,15 .08
18 14 40,30 Tordillo..... - .80 149 12 07,61 .
64 18 59.96 60 24 54.70
31 42 35,00 .38 (6 46 26.20 .28
93 58 26.33 Coloman...., 16 48 309.38
48 18 02. 40 Thomas . 12 05 09, 52
18 06 46.20 .24 || Tajone. . . —2.56 14101 19 35.81 .37
83 35 11.64 Davis. . =1 63 35 15.04
26 31 52,87 Thomas..... - .17 53 22 07,93
00 02 47.04 44 ’I‘Bfono ...... -1.26 1}-2.16 |{ 37 54 41.11 .81.
53 26 19.93 Coleman.....|— .19 88 48 11.77
46 59 50.84 Thomas..... —- .08 41 16 58.41
51 86 01,44 } +47 || Davis....... +1.68 11— .97 I{ 33 11 11.16 .72
81 04 02.19 Colemen.....|—1.58 105 31 51.18
20 28 03.97 Brewster....\— .37 69 31 23.76
80 09 51,71 .27 || Tajone...... + .31 }4 .45 |¢ 43 22 01,04 1LY
20 22 04.50 Thomas.....[+ .51 67 00 30,30 -
01 05 17,39 Willie.......]— .29 ) 63 23 09,65
67 10 33,08 .34 Il Brewste <+ .31 {3~ .70 }{ 82 87 10.73 .08
21 44 09.27 Tajone. -.72 33 69 50.60 §
89 10 27.36 Wille....... + .52 120 45 58,82
} 70 38 40,81 +30 ;| Browster....|+ .68 {}+ .85 { 13 05 46.97 17
23 20 10 52.22 Thomas..... — .35 46 08 19,38
08 07 13.37 Willfe....... + .81 { 57 22 84,17
50 10 36. 83 <21 || Talone...... 41,03 (2. 00 9 22 10,44 .20
31 42 10.00 Thomas..... + .16 ills 14 55,68
28 05 09,07 Cnp..... cons|4 011 61 87 31,30
1 78 18 38,87 <49 || Browster..../+ .33 [}~ .30 |{ 53 28 33,23 .81
. ! 73 36 12,15 Willje.......|— .83 04 33 62,08
Knob........ — .03 ! 37 01 55.08 Galvan 36 18 68,05
Taylor.......[+1,35 it+ .72 |4 30 11 52,17 } .34 || Browater 22 3+ .62 {123 81 27.18 .30
redo...... | 112 46 12,19 Willie...... 20 09 35,07
Enob........ -.79" 8 80 46.01 Galvan + 76 2337, 47
Fort......... — .72 [3=1.40 { 9 58 50,49 .09 || Brewster.,..|— .55 [}~ .04 |[{ 70 02 53.95 .35
0., uil+ 11 161 04 14.50 Cup..ovnself— ;7 33 33 28,03 :
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Correc- Correo-
tion to| Error tlon to, Error
angle of Corrected | S8pher- . angle of Corrected | Spher-
Btation. | from |closure| spherical cal Station. from |closure{ spherical cal
figure | of tri- angle. excess. figure [ of tri- anglo. 0XCe08,
adjust-l angle. adjust-| angle.
ment. mont.
] ' " " " X L] ’ " "
143 01 35.02 Lake........ ~1.20 5 39 24.42
- 548 20.00 } 0.02 || Pen......... - .26 [}—1.89 |{ 83 07 02,15 0.13
31 09 68.91 Wiflp....... — .44 61 13 33.56
35 17 48.39 Towne...... -1.32 89 18 16.20
78 34 47.22 .80 || White....... 4 .02 [1— .89 [{ 80 O4 48,81 .20
66 07 24.99 Wiflp....... + .41 60 36 67.19
77 46 00.88 Jamerson....[~1.50 21 25 23. 54
4 24 41.07 ) .07 || White....... + .51 —1,52 121 50 54.33 .21
97 49 08.22 ' Wiflp....... ~ .53 36 43 42.34
42 28 21,49 l Jamerson -T2 58 17 20, 41
2 57 28.27 | .05 || White....... + .40 x4 .32 [ 41 48 07.52 .23
134 34 10.29 Towno...... -+ .65 81 68 26,30
19 24 55. 47 l Jamerson + .78 34 52 02.87
40 38 24.14 } 02 || Wittp....... + .94 [p+ .05 |{ 23 53 14,85 .22
110 66 40.41 Towne...... —- 77 121 14 42.50
Laplace. 76 28 32.07 Dixie........ -1.29 86 10 46,97
Eagle.. .82 [{ 02 06 45.63 <23 §) Jamerson....|+ .87 |t— .00 |{ 70 47 85.90 .28
Bilo.......... 11 24 42,83 Towne...... —- .54 73 01 87.41
Laplaco..... + .02 57 03 36,60 82 43 52,33
Pass.. - .47 |}— .58 [{114 20 09.30 .18 RE N 114 54 58 02 .17
. . 8 27 14.20 . 3231 0892 |
32 28 04.78 . 08 44 16.10
59 69 27,99 .25 . } 44 07 23,02 21
87 32 30.55 . 37 08 21,09
19 37 43.61 - 66 00 23.77
79 47 30.20 .18 40 40 28,49 .32
80 34 46.23 73 19 08,00
20 58 41.75 3513 24.07
119 05 53.04 .24 79 47 14,83 .37
39 55 25,45 64 59 21,77
62 20 20.83 611 27,19
58 00 25,05 } 44 155 10 45, 49 .30
58 33 08. 60 18 37 47.62
41 21 48.08 Brackott. 30 38 53.62
47 37 05.10 } .43 || Poters.... 78 23 30.96 1.08
91 01 07.27 73 57 36.50
124 43 12.31 24 27 26,43
22 33 51.28 .13 + .01 14 46 21 34,15 115
32 42 56.566 109 11 00, 57
02 15 04.24 20 50 56,79
43 61 05.64 18 + .02 |{ 12 27 69,67 } .08
73 63 80.28 140 35 04.20
42 21 33.12 Dobkins..... + .02 45 07 01.01
88 44 65.40 } .15 || Brackott..... + .13 ]}+1.69 |{ 43 00 53.19 2.08
48 53 31.57 Potors....... + .54 01 46 04.83
24 35 39.62 Dobkins..... -~ ,69 13 10 07,22
112 29 25.84 .18 || Ross..... L+l +2,55 (4146 27 19.21 .30
42 54 54.80 Poters 16 22 33.87
64 23 50.37 Hamilton....|— .93 51 48 01,66
60 00 83, 46 .13 || Brackett. 50 29 40.59 {¢ 2,05
65 35 36.30 R 77 42 10. 80
63 53 46.17 Hamllton B0 48 15,904
109 12 42,54 .02 || Brackott. 38 01 50.02 2.29
8 53 3131 Dobkins. 01 09 56.33
129 83 10, 59 Hamilton 20 00 14.28
44 48 62,17 02 08S.. 62-62 53. 49 .89
43757.28 Dobkins 88 00 83.12
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Correc- ‘ \Corroc-g .
tion to; Error R - I'tion to; Error
anglo of Correctodd | Spher- angle of Corrected | Spher-
Btation. from |closure! spherical |- ical Station. from |closuro| spherical cal
figuro | of tri- angle. excess. oure | of tri. angle, 0XCosS
adjust-| anglo. adfust-; angle.
ment. ment.,
13 " L ’ 1’ " ° ! " "
Johnstone. . .|+ .46 154 00 47.35 72 34 51.25
Dobkins..... 4 .40 (342,13 [{ 21 21 35.63 0.11 61 42 39.32 2.22
Hamilton....{+1.27 4 37 37,13 45 42 31.65
Moore. . ..... + .20 116 54 33.17 |} 42 40 57.02
Hamilton.... |+ .12 }p4+ .20 |4 32 b3 28,27 0 .. 109 08 13.71 2.21
Dobkins..... - .12 30 13 01. 06 . I 28 10 51.48
Kelly........|+ .43 4 04 26,91 Babb........ |-+- 60 71 06 20.73
Hamilton....{+ .08 1+ .43 [{ 2563 12,08 .05 [l Blue......... I— .33 134 .47 |{ 47 25 34.39 [} 1.20
oore. ......|]— .08 173 02 21.08 Tippetts..... + .20 61 28 00.17
Kelly........ - .25 7520 24,33 Babb........ - .17 28 25 29.71
Hamilton....[+ .20 |p—1.01 [{ 35 45 38.33 .02 [} McNutt..... - .82 |3~ .24 [{ 17 31 40.17 1.80
obkins..... - .9 08 44 58.28 Tippetts..... + .26 134 02 51.42
Kelly........ — .08 71 24 67.42 Proctor...... +1.02 81 63 20.23
Moore....... — .12 [3—1,04 ] 70 03 05,75 .37 || Babb........ + .77 3+ .92 ({ 63 39 12.86 .08
Dobkins..... — .84 88 31 567.20 Tippotts..... - .87 54 27 27.87
Mark........ + .70 33 09 00,34 40 20 44.03
Hamlton....[+ . b4 {p+ .05 < 88 18 23,75 } 133 46 29.05 13
Mooroe. . ..... - .29 60 32 36. 74 5 52 47.06
ark........ + .07 60 30 02.50 100 09 31.08
Hamllton....|+ .46 13+1.25 {{ 83 25 11,69 70 07 16.20 10
ily........ - .18 46 04 47.21 943 12.88
Mark........ + .27 17 21 02.16 59 48 47.05
Moore....... 4+ .21 144 .73 K112 20 44.34 48 34 40.82 .08
Kelly........ + .26 50 09 14.12 { 71 36 33.11 }
50 52 11,68 3 07 47.37
40 13 61.12 } 93220.24 .62
82 53 50,14 167 19 46.41 .
46 48 02.70 [} 62 36 51.32
79 47 59,22 70 39 42.44 .68
63 24 00,71 37 43 26.90
76 01 31,63 59 20 03.95
39 34 OR, 10 92 30 42.61 .48
6% 24 22,35 28 00 14.02
29 13 28,84 Jloddy...... - .41 56 05 16.50
29 20 68.43 1.28 || Basselt......|— .08 {}~2.07 |{103 34 562.564 49
121 16 34.01 Proctor...... — .98 20 19 51.45
57 20 24.03 I'og) 12 29 04.83
75 31 46.02 2,56 || o 1268 44 50.46 .81
46 68 61.91 Bassett 40 46 58.062
48 28 30.33 Peg; 51 34 35.97
57 41 40.70 2.48 || Hoddy 70 39 42.90 1,67
73 49 51.45 Proctor 67 45 42.74
173 20 50.01 Peggy . 39 gﬁ 31.44
Harrison....|— .18 j}-+ .47 012 16.07 .01 || Dassott.. L1213~ .11 14 62 48 50.02 1.68
6 17 44.33 1 Proctor.. A7 78 05 34.19
125 01 20.28 Hen.....cno. + .86 63 01 42.21
- .19 1 41 4 67 .00 | Hudly..oooo|— .28 3+ .56 | 44 47 23.54 1.44
53 16 30.24 Poggy.aceene + .28 72 10 55.60
. 52 59 54.54 Eldridge..... + .57 52 18 01.82
. +1.75 |{ 48 190 22.04 3.45 ON..orcasee + .25 {44 .01 |4108 66 25.81 .94
. 78 40 46.87 Houdy......[+ .08 20 47 33.51
. 54 52 32.80 Lldridge..... 41.26 99 10 10.71
Harrison..... — .68 [t— .88 |¢ 48 31 38.11 3.67 || Hen......... —~ .30 [}— .04 [ 43 64 43.60 .51
MecNutt. ..., — .57 76 35 52.57 Poggy..ceeead|— .09 36 46 57.20
Blue......... - .87 1 562 38.36 Eldridge..... + .08 47 03 18.00
Jim.......... —1.35 |}—3.10 |$107 49 13.52 1| Hoddy. ... . ~ .39 |4 23 59 50.03 1.01
MoNutt,.,..|— 88 70 18 08.24 Peggy....... 108 56 52. 89
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]

Correc- i Correc-
ton to| Error i tion to| Errcr
ungle of Carrected | Sphor- angle of Corrocted | Sphor-
Station. | from |closure| spherical cal Station. from |closure| spherical cal
. Dguro | of tri- angle. eXCess, v fgure| of tri- angle. excoss
n.riqusb angle, adjust-[ angle.
ment., | mont.
l i
I " " ° ’ ” 1 . ! " "
Dryden cast 121 22,59
BSC. ... -1.2 100 42 42.77 178 34 45.74 0,16
Eldridge. . .28 .4 36 51 40.61 0.15 203 5.8
(] SN 33 22 27.77
Pyle......... . 83 24 01.82
Dryden west Sanderson...j+1.61 43,43 |{ 30 13 33.80 |} 2,18
buso....... —~ .40 684 38 15,62 MY eeennnn. + .03 60 22 23.47 :
Hen......... + .82 ~1.23 46 85 49,01 13
Dryden east . . Pyle......... . 10 58 11.98
Lase....... -1.056 69 25 55. 50 Sanderson...|4.2,37 [}+4-2.21 |{ 81 50 53.79 3,02
Brown.......|—~ .24 36 04 65,27
Drydon west
bas 145 23 33,48 28 34 07, 14
4- .64 i{ 12 33 21,24 .00 . 115 23 26.05 .98
36 22 03 05,34 38 02 27.79
Drydon wost. 8 79 22 00. 90
Dbnﬁo ....... +1.50 80 45 17.86 3 ég gg 8: Gg 1.93
ryiden oast . 3
53<0. ... +LOL Y 0164727 ([ 08
Eldridg 6R 57 54.05 Madera...... -1.08 55 14 47. 20
Pyle......... -~ .51 p—2.84 )8 302132227 1,56
Rond... RED N 31 15 00.069 Nation...... ~1,25 83 23 42,05
Hen, ... HE —2.11 ¥ 31 00 25,77 .9 -
Xldrldge.....[~1.81 117 44 27. 93 Chancollor...[4. .03 30 47 21.47
Madera...... . +1.70 |4110 17 23.65 1,03
Sanderson...[~1.10 27 43 3R, 40 Natfon.. 32 65 00,91
Hen......... 4 00 [4—2,17 |3 02 11 43,41 .82
Fldrldge..... ~1.738 80 04 30.01 Ord......... 31 50 20. 85
. Chancellol . 69 44 05.20 4.86
Sandorson., .|~ , 40 55 09 18,22 Naton...... 88 25 39. 05
fon......... 4+ .26 {3— .08 < 61 11 17.04 1.22
Road........]H + .07 03 39 25,30 Ord......... 28 30 28.31
Nation...... +1, 73 &3 28.09 3.73
Sanderson...|4+ .70 27 25 30, 82 Brown.......[- .12 77 38 07.33
Eldridge..... 4 A2 (2 02 ({ 57 30 48,02 .79
Roud........ —1.14 91 54 32.06 Beard....... ~1.02 69 33 45,92
Chancellor...|~1,04 11—3.33 {{ 70 33 47.75 8.87
Now......... + .06 55 58 55.28 Ord.........|-1.27 39 62 83.20
Senderson...[4- .31 {}— .01 [{ 63 37 47.8) 1.37 I
Road........ - .37 60 23 18.31 Baldy....... + .38 | 53 31 26,48
Beard...... . + 13 13 71 45 89.72 |} 10,40
Dry...o.-... —1.4% 20 11 53,08 Ord......... 54 43 01,20
Sanderson...{+ .16 {}—~1,51 | 04 52 13,55 2,47
toad........ -2 55 65 55. 86 Star......... . 87 47 20.00
Chancellor...|+ .19 (}—2.36 ! 58 35 30.75 0,63
Dry.coiieeicfonann.. 31 10 22, 52 Ord.........|—~ .87 83 37 18.79
Sanderson., . [— .15 |}....... 31 14 26,74
New......... 114 36 13.00 90 58 45.20
30 58 18,61 G 67
4 58 20,46 58 03 02,76
4 27 22.45
170 34 08,34 : 8 10 10.20
G0 38 45 45.64 5.05
2 57 32,62 58 04 01,05
110 3810
175 46 49,52 00 18 02.18
60 09 36.43 3.38
20 02 39.15 53 32 24.77
32 31 03. 84
127 26 19.01 + . 39 53 50.904
- 57 0% 38,18 5.74
Brown.......[-2.20 21 20 0L N + . 82 57 30.62
Sanderson...|— .60 [}—2.85 1 08 08 51,65
Road........ ~ .05 62 27 10,14 Krouso......|+ .53 ; 85 28 50.70
Nowman....|— .00 }+ .47 [{110 27 52.8\ 4.00
Brown......|...... 17 05 06,63 Baldy.......|.. .00 31 03 20.37
Dry..ooidfoaan [Faeenees 130 03 47.00 .51
Now......... + .13 12 51 05.92 .83 52 38 87.55
80 (34 .50 | 4R 61 16,25 7.04
Brown.......|-1.71 1R 26 29,22 .26 78 26 63.24
Dry......... 03 (b 00 (155 02 17,42 .02
Road........ + .18 I 031 14,28

77246°—22——8
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ACCURACY OF OBSERVATIONS.

The maximum correction to any one angle is +2’".44 to the angle
at Peters between Dixie and Ross. A table is given below showing
statistics in regard to the accuracy of the precise triangulation of the
arc considered in this publication. The mean error of an angle

A2
a= \/ -2?”%, in which ZA? is the sum of the squares of the closing errors
of the triangles and n is the number of triangles.

S8TATISTICS S8HOWING ACCURACY OTF TRIANGULATION.

Total number of triangles......... ... i 2711
Number of triangles with plus closures................................ e 120
Number of triangles with minus closures................. H N 148
Number of concluded triangles................ ... .. ... . ...

Average closure of all triangles without regard tosign......... ... . ... .. .... 177.02
Maximum closure of atriangle.......... .. o 377.43
Mean errorofanangle...... ..o i +07.72
Probable error of an observed direction........... ... ... .. oLl +077.50

The average closing error of the 266 closed triangles of this arc is
1’7.02; the instructions under which the work was done call for an
average closure of 1.00. The instructions say that the closing error
of a triangle shall seldom exceed 3’7.00; in this work there are four
tl;iangles where this limit of 3’7.00 is exceeded, the maximum being
3’.43.

A comparison of the average closing errors of triangles.in various

arcs is given below:
Average

closing error.
”

Ninety-cighth meridian in United States and Mexico.......................... 0.63
Texas-California arc. ... e .90
Ninety-eighth meridian arc..... ... . i i e .92
- On» hundred and fourth meridianare. ... .. ... -.99
Rio Grande 8rC. ..o 1.02
Transcontinental triangulation. ... ... ... . L. 1.06
Utah-Washington arc..........c...ooooiiiiiiiiiii i, J . 1.12
Eastern oblique arc. . ... .o e 1.19
California-Washinglon are. .. ... ...ttt ieeeeeaeeeaas 1.22

COMPUTATION, ADJUSTMENT, AND ACCURACY OF THE
ELEVATIONS.

The zenith distances directly obscrved at each station were first
computed. These zenith distances were corrected for height of the
object observed and of the instrument so as to refer them all to the

ound at each station or to the surface mark at the station.

The difference of elevation of each pair of stations in the main
scheme was then computed from the observations over the line joining
them by the formula

7L2—7L1=8 tan Y5 (g'z_fx) [AB C]

in which %, and A, are elevations of the stations, ¢, and ¢, are the
measured zenith distances as corrected for height of instrument and of
object observed, s is the horizontal distance between the stations, and
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A, B, and C hre correction factors whose values are nearly unity and
are as follows:

A=1 +% =correction for elevation of the station whose

elevation is known.

B=1%+ 2%, tan QL}Q =correction for approximate difference of ele-

vation.

2
=1 +1—;p; =correction for distance.
The logarithms of these corrections are given in tabular form on
pages 64 and 65 of U. S. Coast and Geodetic Survey Special Publica-
},\ilon No. 26, and also on pages 218 and 219 of Special Publication

0. 28,

The elevations of the stations of the main scheme for the entire arc
from the ninety-eighth meridian to the Texas-California triangulation
were adjusted in two scts of equations. The first adjustment involved
all stations of the main scheme from the ninety-eighth meridian tri-

angulation to the Zapata base. The second adjustment fixed the
- elevations of the main scheme stations from the Zapata base to the
Texas-California triangulation.

In the first adjustment the elevations of stations Rio, Donna, San
Juan, Mamie, Pedro, Ringgold, Labra, Zapata, Urebeno, Feora, and
Loma were held fixed with elovations as given in the table on page 31.
Rio and Donna are stations of the ninety-eighth meridian triangula-
tion * previously adjusted, and therefore no change was made in their
elevations. The nine remaining stations are bench marks on a line
of precise levels forming a part of the level net of the United States.

he probable error of an observation of unit weight derived from
this adjustment is +1.09 meters. In other words, the reciprocal
observations over a line 31.7 kilometers (19.7 miles) long, this being
the length of line corresponding to unit weight, dotermined the
difference of elevation of two pomts with such a degree of accuracy
that it is an even chance whether the error is groater or less than
1.09 meters. The probable errors for the lines were assumed to be
proportional to their lengths.

The elevation of station Pancho was assumed to be the least
accurately determined of any along this part of the arc, and its
probable error was computed as a limiting value and found to be
+0.27 meter.

In the second adjustment the elevations of stations Loma, Feora,
Laredo, Tajone, Laplace, Johnstone, Dryden east base, Dryden west
base, Newman, Krouse, and Chispa were held fixed with the eleva-
tions as given in the table on page 31. Of these stations Newman,
Krouse, and Chispa are a part of the Texas-California triangulation
which has been previously adjusted, while the rest are bench marks
of a line of precise levels which forms a part of the level net of the
United States.

1 8ee U. B, Coast and Geodotic Survey Special Publication No. 44,
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The probable error of an observation of unit weight Herived from
this afgustment is +1.38 meters. In other words, the reciprocal
observations over a line 31.7 kilometers (19.7 miles) long, this bein
the length of line corresponding to unit weight, determined the «dif-
ference of elevation of two points with such a degree of accuracy
that it is an even chance whether the error is greater or less than
1.38 meters. The probable errors for the lines were assumed to be
proportional to their lengths, -

The elevation of station Blue was assumed to be the one least
accurately determined, and its probable error was computed as a
limiting value and found to be +0.90 meter {from the vertical angles
alone, or when combined with the probable error of the elevations of
stations fixed by previous vertical adjustment it is not greater than
4+ 1.00 meter.

The datum for all the clevations is mean sea level. The stations
are in three classes: First, those fixed by direct connection with
precise level elevations, the elevations of which are subject to a
probable error of +0.15 meter; second, the stations in the main
scheme fixed by reciprocal measures of vertical angles and subject
to probable errors varying from +0.15 meter to +0.9 meter; and,
third, the intersection stations, the elevations of which are fixed by
measurement of vertical angles which are not reciprocal, the stations
not being occupied, and subject to probable errors which may be as
great as 4 2 meters. :

The table of elevations is given in Part I. (See p. 31.)
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refarence’

Bancher,

Barr, rofercncg
Barr, windmill near
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Lnrado water
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mark..............
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mark

Capatosa ranch
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|
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San Ygnaclo....... [}
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J1 01170 DO I T PO 9
P12 F E -8 |l Dontomio..euseveaess] M| 42] 3



114

U. $. COAST AND GEODETIC SURVEY.

Index to positions, descriptions, clevations, and sketches—Continued.

Btatlon.

Dentonlo
south gable
Dentonio, reference
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Page. | Page
.............. 7.
.............. ]
....... 32 10
.............. 8
] 38 k1 5
.............. b
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Jamerson ranch, M'él X]llloslfackrz}:utcl:lnr R D ¥ A PRSI 5
5 windmill. TRTeTre 2 {eeeeenseeeians 81l Mranri. o Cl g
amorson, roference eere e, 1 SRRRPPRIPES F S P
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Johnslono, Foforonco . M“d"m referenco 30
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Second litt pump, Orvil, windmill east
............ b¥: 2% DR D 5 Of8tatlon..........| 21 |eee.odiiiil. 7
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Pssq reforencemark.| 28 |.. ... .eeiiai]eeien.,
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(MexIc0)eeee....... Peggy reforence
Mountain Peak No. 2 cees 20 e i ceenes

(Mexico)........... 14 45 31
Mountain Peak No. 3 b2 O O SO .

(Mexico)eereeeonnn. 15 45 31 8
Mountain Peak No. 4

Mex{co)........... b2+ TN PO RN PP
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Nation.............. Elevator east of
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mark,....oco.ene flagpole..........
Neol smnch wind- . I’ost omce, pagoda
1171 2 P s 8{ ° cupola...........
NoW.eoieeienrrnnnn 16 48 9 Stnnd’hlpe finial..
New, reference mark -1 N PR R, veeees.. || Post o Pharr,
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Nine......ooovvennn.. 14 44 31 8 I’rec se Jevel bench
Nine,referencomark.l 28 [.......]....... mark E3L.........
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rominent bufld-{ | (] || . mark.............. p- 120 PR R
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Covenant........ 19 |oe.nen 32 51 MBrK.............. b1 B PN RN SN vee
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Sllo, referonce mark. . mnr | SO N [T PO .
8ilo, single gray..... Ton 13 42, 31 7
Small house, raino... ‘l‘om reforoncornark.| 28 |....... | N N
Southeast ﬁnrncho, Tordillo. . 13 41 31 7
flat cone......... b 32 10 | Tordillo,
South gn.ble, house’ mark..
north of station ‘Tordillo, w
Taylor....... verees 20 {ooeiiai]onnn., G wost gable 7
South guard......... 25 |heeeen 32 foaeen.n. Towne. ... 15 45 31 8
Bouth wiraless mast, Towne,
Laredo............ 20 J.eeennn 32 (] poiT:Vy S b R R P,

LN
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Index to positions, descriptions, elevations, and sketches—Continued.

De- De-
Posi-{ - Elova-| Posi- Eleva-
Station. tion, | &¢riD- | Yion. Sketch. Station. tion. | 5¢rip- | tion. Sketch.
tion. tion.
Tree, (U. 8. G. 8. | Pane.} Page. | Page No. Windmill—Contd, Pafe Page. | Page. | No.
signal)........... Jdo2 el 18 Near Maverick..... 1 7
Tres Hermanos...... Near station Barr.. 7
Tres Hermanos, cairn 9 Near station Jig... 7
................ 7 Near station L 8
’l‘wln Buttes, (U. 8. NearstationMoore| 24 |.......0cceceeifecnennas
;‘ ........... b 3 R P 9 Near station Red. 7
Twln, ouse north- Near station Red,
west of statlon, no wheel......... 7
south gable........ b2 W R SO 7 Near station White 8
Twin, refcronce mark! 27 [......foeeene]oninnnnn Neartroes......... 5
| Near white house. . ]
Union............... 12 30 31 6 No wheel.......... 7
Unlon reterencemark b1 3 RN PN S, North of station
Urebeno. ............. 12 39 31 ] O0T8.cevuennnns b2 W PPN N J cereee
Urebeno, green roof, | Northeast of Mar-
north gable. .......: ) L1 20 P DR [ garita ranch..... b1 U I P, . 7
Urebeno, reference ! i Northeast of sta-
mark.,.o.coeeennns b1 N N P tlonC ........ 2l Jovieneefonennne 7
Northeast of sta-
- Water tank, Drydon Poaalo .. 9 tion Fieldings. . b2 O O PO 7
Wost base, Dryden..| 16 48 31 9l Northeast of stn-
White....cocouunnen i 14 45 31 8 tion Johnztoneo...[ 24 [.......[ceeenns 8
Whne referencomsrk 28 (....... ... foeeen.. Northeast of sta-
wmw‘nousc(uoxico) 20 |, ] tion Knob....... b 8 P 7
White house, west ! Northeast of sta-
v&ﬁble Tord{llo.....I 21 |....... 32 7 tion Nine........ B lveiefeerann 8
........... [ N P 9 Northeast of sta-
White wlndmill. tion Orvil.......] 21 [oooeiifoeennns 7
southwest of sta- . Northwest of sta-
tion Orvil......... tion Dolores.....| 191l....... ceriene 8
......... . Paloms ranch. . 23 Jeeevane]onennes 8
Wlﬂo,re!erencemnrk South of station
............... Forte.ooeeeeened] 18 |iaieiiidiiannns ]
Wlluo ra{orencemnrk South of station
indmill............’ Johnstone....... b7 ) R R 8
Windmill.. South of station
Windmill............ CoBeeeeedoeneeesf 8] Nine............ b2 1 PORIN 8
Windmill A.........: South ‘of ‘station
indmill: : a‘lone ......... b2 S P P, 7
Arsia ranch........ ; Southwest, of sta-
Dentonio..........! tion Orvil, white.| 21 }....... (]
East of north of West of station
station Fieldlngsl b3 U PN S SN GeOrge.. .ovuue.s 19l...... [
East of station | 2 6 Word....eeese.. ceeedl 2 50 32 9
East of station Or- Ygnaclo............. 12 30 3L, 6
............... /3 U PR P 7 | ¥Ygnaclo, reoference :
Eltoromnch......., 18 ...... STRRS 5 MBTK . eevvraroannns 201,000 [
Espey'sranch.....i 21 :........ | SR 7 *
Floresranch....... 8 ]....... Teeeoans b Zapsta. ............e 12 38 31 8
Jamerson’sranch..[ 23 ....... . 8 || Zapata:
Matthew’sranch...| 21 [....... 32 7 hurch steeple..... 19 1....... 32 8
Maximo Digzranch: 18 [....... 5 Post office, flagpole] 19 {....... 32 6
Near clump or Zapata, roferenco i
troeS. e eeeenuenn.! 22 hiii e 7 mark.......ooeeees b1 7% PR P I ..

O
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FIG. 3. -INDEX MAP SHOWING AREAS IN THE UNITED STATES COVERED 8Y PUBLISHED TRIANGULATION WHICH HAS BEEN RIGIDLY COMPUTED ON THE NORTH
AMERICAN DATUM.
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1. Appendix 8, Report for 1885 (superseded 7. Appendix EEE, Annusl Report of  14. Appondix 6, Report for 1911, 22. Special Publication No. 21, 27. Spacial Publieation No. 54,
Y 8peclal Publication No. 70;. the Chief of Engineers, 1902, 15. Special Publication No. 11, 2, Report on the trisngulation of Greater g\ §Dm‘!nl l‘ublk'ml'un No. 62
2. Appendix 8, Report for 1888, 8. Appendix 4, Report for 1903, 18. Special Publication No. 13, Now York, 2 Special ])uhh('mgun No. 74,
3. Appendix 8, Report for 1803, 9. Appendix 9, Report for 1904. 17. Speclal Publication No. 16, 24. Report on a plan of sewerage for the 30, Speciul Publication No, 78.
4, Aﬁ)pendlx 10, Revort for 1894 (supersoded - 10, Appendix 6, Report for 1905. 18, 8pacial Publication No. 17, eity of Cinelnnati, .
vy Sneclul Publication No, 76). 11. Appendix &, Report for 1910, 19, 8peclal Publication No. 19, B necial Publication Na. 43,
5. Appondix 6, Report for 1901, 12, Appendix 4, Raeport for 1011, X, Spocial Publication No. 24, . Spucial Publication No. 46,
6. Special Publieation No. 70. 13. Appendix 5, RReport for 1911, 21. Spacial Publication Na. 30,

77246"—22. (Facop. 118.) No. 1.
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