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PRECISE TRIANGULATION IN TEXAS, RIO GRANDE ARC. 

By CLEM L. GARNER, Hydrographic and GPodetic Engineer, 27. S .  Coast a d  
swcwy. 

PART I. 
INTRODUOTION. 

f the 

of Harlingon, Tex., to a connection wi & tho Texas-California arc of 

The triangulation covered by this ublimtion extends alon 
north and east side of the Rio Gran a e from connection wt the 
precise triangulation along the ninety-el hth meridian, in the vicinity 

precise tnmgulation near Alpine, Tex. The strip of territory cov- 
ered by this control lies adjacent to tho Rio Grande as far west os 
Marathon. Startin with a width of about 5 miles a t  the eastern 
end it gradually wi 3 ens until the width at  the western end is about 
30 miles. 

Tho field work was done by various chiefs of party as follows : J. S .  
Bilby, signalman, did the roconnaissanco and signal building on the 
eastern end of the arc from Harlingen to Dryden; E. H. Pagenliart, 
hydrographic and geodetic engineer, did tho reconnaissance west of 
Drydon, mado tho observations a t  32 stations west of Del Rio, and 
measured the 5 bases along the arc; C. V. Hodgson, hydrographio and 
geodetic engineer, mado the observations at 19 stations on the eastern 
end of the arc; tho writer made the obsorvations at  79 stations between 
Rio rando and Del Rio. 

d l  of the office computations, including the least-squares adjust- 
monk, were mado by members of tho division of geodesy. The main 
adjustment was mado by Charles A. Mourhess and Oscar S .  Adams, 
inathornaticians, and tho former had charge of the remainder of 
the computations. W. D. Sutclifh, mathematician, assisted in the 
adjustment and computntions. Miss Sarah Beall, mathematician, 
mado tho astronomic cornputfitions and prepared the text for the 
astronomic dntn.  

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

arqraphs tho language is idontical with that found in previous pub- 
kxtions of this Bureau, and it wns not considered necessary to indioato 
such paragraphs as quotntions. 

ULAB8E8 OF TRIANQrJUTION. 

Trinngulation is divided into different classes according to accuracy. 
Tho terms a pliod to these classos havo recently been changedJy 

1 
agreement o F reprosontatives of the various Federal m a p - m h g  
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bureaus. Four classes of triangulation are now prescribed and 
defined-viz, precise, primary, secondary, and tertiary. The first 
three of these are, respectively, equal in accuracy to the classes 

, ,peeondlary, and terhary as previously definod by the 

The ultimate criterion a plie in classifying the difforent grades of 

indicated by the discrepancy between the measured length of a base 
line and its length as computed throu h tho trian ulation from the 

not exceed one part in 25 000, in rimary triangulation one part in 

making the comparison between tho compu to and measured lengths 
the adjustment of tho triangulation should be carried to the point 
where the side and angle e uations havo been satisfied. It is also 
necessary to take into consi a eration the maximum actual error in the 
measurement of the base. 

1 To secure the accuracy indicated above, certain standards are 
ado ted for the field work, the most im ortant one of which relates 

sum of the measured an les in a triangle and 180 plus the sphorical 
excess of the triangle. f n  precise triangulation the average closing 
error of tho trian lea must not be great1 in excess of I”, in primary 
not more than 3”) and in secondary a out 5”. Tho shape of the 
fi res in the triangulation scheme, the frequency of bases, the size 

selected with duo regard to the accuracy desired. 
Under certain conditions the roportionate error in the len th of 

triangulation. Where two ointa are comparatively close together as 
compared with the size o f  the triangulation scheme the distance 
between those points may be in error in excess of that indicated by the 
class of triangulation of the schemo. The accuracy of the computed 
length of an line can be estimated by computing tho ZR, in accord- 
ance with t E e 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 lese 
degree of accuracy than the main scheme stations. 

oast hnd’Geodetic Surve , d 673.V 
triangulation is the actua P error in the length of any line. This is 

last preceding bme. In  precise triangu 7 ation such f iscrepancies must 

10 000, and in secondary triangu P ation one art in 5000. Before 
aP 

to t R e closing error of tho trianglos or t K e discrecancy between the 

o P the instrument, and the number and kind of observations are a11 

a line as specified above may be F ound to be exceoded in any c B ass of 

ARRANGEMENT OF 8UBJECT MATTER. 

Geographic positions, with descriptions and elevations of the 
stations are arranged in tabulated form in Part I of this publica- 
tion. here tho engineer and surveyor will find tho data which 
will give him control points for his local surveys. On 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 



P R E C I ~  TRIANGULATION IN l’EXAs. 3 

data given in Part I is arranged in the following order: (1) The 
geo aphic positions of the tnangulation points are found in the 
tab Y es 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 tngono- 
metrio 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 len ths of the linea may be computed, may 
be used for some hpogra %ic pur oses but not as elevations from 
which to start spirit levdng. (3rThe descriptions of all marked 
points, with the character of the marks, we ven on pagea 32 to 50. 

meters and f eet, but for the convenience of those who m&y wish to 
convert other quantities from one system to the other, conversion 
tables are given on ages 51 to 58. 

Part I1 of this u!lication is devoted to a brief description of the 
methods employe$ in makin the observations and to a discussion 

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. 

TEE NORTH AXERIOAN D A ~ .  

Concorning the actual use of the table of geogra hic positions, 
it is necessary to explain the “North Amemcan a atum,” which 
serves as the basis for dl the geodetio values in this report. 

Early in the year 1913 the Superintendent of the U. S. Coast 
and Goodetic Survoy was notifiod by the director of the Comisi6n 
Geod6sica Mexicana and b the chief astronomer of the Dominion 
of Canada Astronomical 6bservato7;hat the so-called United 
States standard datum had been a o ted as the datum for the 
triangulation of those organizations. he also re orted that the 
Clarke spheroid of 1868, now used in the 5 8  nited tatee, would be 
used by them. 

Owing to the international character of the datum adopted by 
the threo 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.” 

(4) The len ths of the lines are given in t fl ’a publioation in both 

of the errom and methods o B adjustment. Tabulations of different 

EXPLANATION OF POSITIONS, LENGTHS, AND AZIMUTEB, AND OF T m  
NORTH AMERIOAN DATUM. 

All of the positions and azimuths have been computed u on the 
Clarke spheroid of 1866, a9 ex ressed in meters, whch has \ een in 
use in the U. S. Comt and Geozetic Survey 
in a trimgulation have been fu lk  fixed, it is 

After a spheroid has been ado ted and all 

the computation of latitudes, longitudes, and 
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to adopt a standard latitudo and longitude for a specified etation 
and a standard azimuth of a line from thnt station. For conven- 
ience tho adopted standard position (latitude and longitude) of a 

ven station, together with tho ado ted standard azimuth of a !! me from that station, is callcd tho geo P etic datum. 
I The precise triangulation in tho United Statas was cornmancod 

a t  various oints and existed at first aa a number of detached or- 
tions in eac i of which tho geodotic datum was necessarily depon B ent 
only upon the astronomic stations connected with that particular 
portion. As examples of such detached portions of triangulation 
thero mAy bo mentioned tho early triangulation in New England and 
along the Atlantic coast, a detached portion of tho transcontinent4 
triangulation centelling on St. Louie and anothor portion of tho samo 
triangulation in (the Rock Mountain re 'on, and thruo separate por- 
tions of triangulation in d nlifornia, in t R e latitudo of San Francisco, 
in the vieinit of Santa Barbara Chmnel, and in tho vicinity of 
San Diego. 6 i t h  the lapso of time these separate pieces expanded 
until'they touched. 

The transcontinental triangulation, tho office computation of which 
waa completed in 1899, joined all of tho detached portions mon-' 
tioned and mado them ono continuous triangulation. As soon 89 
this took place tho lo ical necessity existed of discarding the old 

tho wholo country, or at  least for as much of the country as is cov- 
ered by continuous triangulation. To do this was a vo 
picce of work and involved much preliminary study to etermino 
tho best datum-to bo adopted. On March 13, 1901, tho Superin- 
tendent adopted what wns known from that time until 1913 as tho 
United States standard datum, but is now known as tho North 
Amoricnn datum, and i t  was decided to reduce tho positions to  that 
datum as rapidiy as possible. The datum adopted wns that formerly 
in use in New bn land, and thereforo its adoption did not affect the 

k n  and,and along the Atlantic coast t o a o r t h  Caro na, nor those 

The adopted datum does not agree, howover with that used in The 
Transcontinental Trimgulation and in tho hastern Oblique Am of 
the United StutCs, pubkcfitinns which deal ximarily with tho pure1 
scientific problem of tho dctcrmiiiation o! ,the figure of the earl 
and which ,were prepared for publication boforo the adoption of the 
new datum. 

A s  the adoption of such a stQndard datum wm a matter of con- 
siderable importance, i t  is in orclcr here to oxplain the dosirability of 
this step more fully. 

The main ob'ects to be attained by tho gcodotic operations of tho 
U. S. Const nn d Geodetic Survey are, iiiSt, tho control of tho charta 
published by tho Survey; second, tho furnishing of the goo 
positions (btitudca and longitndes), of accurately doterrmno CYpKc eleva- 
tions, and of distances and azimuths,' to officors connectod with the, 
Survey add to other or anizations; third, tho determination of 
the figure of t he  earth. t o r  tho first and second objects it is not 
necessai-y that the roferonco spheroid should be accurately that which 
most closely fits the geoid within tho arm covered, nor that the 

geodetic datct used in t a cse various pieces and substituting one for 

x 

I.? 
ositioas, which E ad boen used for geo raphic pur oses in New 

in 9 t e $take of New York, Pennsylvania, New Jersey, and Dolaware. 

1 
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latitude, longitude, and azimuth should each be zoro; second, i t  was 
desirable that the adopted datum should roduce minimuni changes 
in tho publications of the U. S. Coast and geodotic Survey, including 
its charts; and, third, it waa desirable, other things being equal, to  
adopt that datum which allowed the maximum number of positions 
alread in tho offico files to remain unchanged, and thcrcfore neces- 

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 Atlnntic coast as far south as North Carolina. 

An examination of tho station errors of the astronomic stations 
80 far reduced, scattered widely over the United States from M~ine 
to Louisiana and to  California, indicated that thls datum spproachos 
c h e l y  the ideal for which the algebraic sum of the station errors of 
each class would be zero. 

sitate cii a minimum amount of new computation. Theso considera- 
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The North American datum, upon which the poRitions and azimuths 
given in this publication de end, may be defined in terms of the posi- 
tion of the station Meades anch as follows: 

a I I /  

f;. 

+39 13 26.686 
X=98 32 30.M)G 

ato Waldo=76 28 14.62 
Points are then said to be upon tho North American datum when 

they are connected with tho station Meades Ranch b a continuous 

as expressed in meters, starting from the above data.. 

triangulation, throu h which the corresponding latitu ;Y es, longitudes, 
and azimuths have B een computed on the Clarke spheroid of 1886, 

parts properly correlated and s R ould bo on tho same datum as adjacent 

USE OF IiORIZONTaL CONTROL DATA. 

The plan or map for any extensive on inoering project, whether or 
not map construction is  tho yimary o Q ject, should have all of its 

surveys. li'oderal and State mapping organizations have long been 
aware of the necessity for having 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 com elled, to use a 
local datum for their surveys. The future economic $sadvantage of 
such a system is now becoming recognized, with the result that city 
and county surveys are being more generally placed u on a permanent 
basis by connecting them to stations on tho North f% erican datum. 

One other factor must be taken into consideration b the en ineer 
of to-day. AS the States develop industrially tho wdundouftedl 
follow thelead of ono of the Eastern States, Massac l usotts, which wit 
splendid foresight has extended its triangulation control over the 
entire State for the pur oso of defining property boundaries in terms 
of latitude and longitu i!i e. Tho advantage of such a system is well 
stated in tho following extracts from the Report on the Maryland 
Oyster Survoy : 

The difficulties of accurately locating and permanently definin the boundariea of 8 
farmer's plantation on land even with the aid of monumental pu%lic roads, etreams of 
water, and other pointa or) reference are ofton groat, judging from the dlaputee fre- 
quently ariaing i n  connection with boundaries. * * * 

Them i s  on1 one point on the earth's surface at the i n t e d o n  of an one arallel 
of latitudo an$any on0 meridian of longitude, and therefore there can {e no %~pute 
aa to the meaning of such a goographic definition of the location of n pint, oven though 
all the original triangulation station mnrks ueed in i ta determinabon to ether with 
the chart on which ita position wae originall plotted have been totali &&oyed 

In  tho c 8 ~ o  of tho deetructioa of an original tnangufation stntion rnnr%, or any oker  
point defined by a geographic lion, a competent geodetic engineer can reeatablish 
ita exact location by means o r n e w  eystom of triangulntion connecting with other 
distant triangulation marks which Iinve not been destroyed. 

In  R section of the country covered by adequate eodetic control 

tions, in addition to ita possiblo future use as a basis for cadastral 
surveys : 

E 

the data are available to the ongineer for any of the f ollowing opera- 

merican datum. Hie local 
prevent the accumulation of 
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excessive errors m he carries onelhis mapping operations. In  the 
event that the avai1ablo:preclse triangulation in that region has linea 
of too great length to 'oin to conveniently he can meFure a base 
and azimuth at gome p/aco visible from a preclse for a primary trian- 
gulation station and conncct his baso to the stat!on by triangulation, 
thus obtaining roper geographic positions for h1s.local sy'veys. 

Instructions P or secondary (formerly called tartlary) .hangulation, 
suitable for the control of local surveys, may be found rn U. S. Coast 
and Qoodetic Survey Special Publication No. 26, which can be had a t  
a nominal cost from the Superintendent of Documents, Government 
Printin Office, Washington, D. 0, . 

(2) goundary lines.-If it is desired to locate or to delimit 
accuratol and permanently the boundaries of political subdivisions, 
such as &tates, counties, ox cities, the methods indicated in the 
preceding par raph may be followed. Whonever possiblo, a line 
of the adjusb? triangulation should be used as a basis for local 
surveys rather than a point, since a line givos the three essentials of 
position, length, and drroction. ' 

(3) Local intensive surveys.bThe necessity for such surveys 
arises most frc uontly in connection with extensive improxemonts 

where the needs of a city are bein antic] ated for a num er of years. 

preceding operations, for it is often-neobssm to oxtend precise or 

secondary triangulation or traverse then bein used to furnish addi- 

tion should invariably be started from a line of adjusted triangulation 
on the North American datum. 

In  local surveys whore the area is of limited extent it is usually 
desirable to use a system of plane coordinates, tho ori in bein con- 
nected to some point of the precise or primary triangu K .  ation sc B eme. 
Tables for computing plane coordinates' arefound in U. S. Coast and 
Geodetic Survey Special Publication No. 71. 

The U. 6. 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. 

3: over a considera 1 le area, or as a basis forsthe modern "cit planning," 

Here the requiromonts are somow a a t  di .B erent from those in the two 

primary control in considorable detad over t z e entire area affected, 

tional points for the survoy. In such a contro s survey the triangula- 

EXPLANATION OF TABLES 

ARRANaBMENT OF TABULATED DATA. 

In tho tablos of ositions the latitudo and longitudo of each point 
are givon on the 30rtli American datum (see p. 3); also the longth 
and azimuth of each line observod 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 TIIB) LENQTII AND 
AZIMUTH WILL BE FOUND OPPOAITH: THE POSITION OF ONE) OH THE 
OTHER OF THHI TWO BTATIONS INVOLVED. 

The distances betwleen stations we iven in both meters and feet. 

logarithms of the Ion ths inemcters. It must be remembered that 
it is the logarithm of &e length in meters which i s  derived first in the 
computation, the lengths in meters given in this table being dorivod 

To facilitate further the use of the ta B lq, a column is given of the 
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from the corresponding logarithm and the len ths in feet in turn 

on pages 61-58. &ere further work of considerable extent is con- 
ternplated an accumulation of error in the last two operations can 
be avoided by using the logarithm. 

derived from the len ths in meters by the aid of t % e conversion tables 

EXPLANATION OF LENQ"l3S. 

The lengths, as explained in the discussion of the adjustments (see 
p. 80), depend upon the adjusted length of the line Rio-Donna of 
the ninet -eighth meridian triangulation and of the sides of the 
triangle dhispa-Krouse-Newma of the Texas-California triangula- 
tion, and upon the measured lengths of the followin five bases: 
Samfordyce, Za ata, Carrizo, Paloma, and Dryden. Tfe len ths aa 

of a line simp1 reduced to the horizontal is desired-that is, its length 

by addin to tho sea. love1 length as given in meters a correction= 

given in the tab P 89 are all reduced to sea level. If the actual 9 ength 

in ita actual e f evation on the surface of the earth-it may be obtained 

(length o Fi line aa given in meters) times 

mean elevation of the two on& of the line in meters [- 6 370 000 

The maximum value of this correction does not exceed 
length of any line of the trim dation here published. %eofr% 

exceed + of the length of any portion of this triangulation. 
introduced by tho use of the a Q ove approximate formula does not 

AZIMUTH AND BACK AZIMUTII. 

Because of the convergence of the meridians the azimuth and back 
azimuth of a line do not differ by exactly 180' tho amount of the 
divergence varying with,the latitude and the d e r a n c e  of longitude 
of the two points. To illustrate from the tables -, the awnuth 
from Mission to Hickley is 3340 64' 37t1.79, w&e% e back azimuth, 
or the azimuth from Hickley to Mission, is 154' 56' 39".69. 

The azimuths of the triangulation lines offer a very ponvenient and 
accurate means of testing the error of the magnetxo 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 IS greater 
than 100 feet. 

ACCURAOY OF DATA INDICIATED I N  TABLEB. 

The rule followed in recent publications of this ofice has been to 
give latitudes and longitudes to thousandths of seconds for all oints, 
the positions of which are fixed by full adjusted triang&tion. 
Points, the position of which are g~ven iL hundredths of seconds 
only, are marked by footnotos as being withoutdeok (observed from 
on1 fwo shtions) or checked by vertical angles only. 

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 iven.. In  some casos there is very little doubt 
of the correctness ofthe second figure from the right, while in a few 
cases some doubt may be cast on the third G ure from the right. 

or extensive surveys of any kind only the rinclpal points, that is, 
tho main scheme points, should be usod. &-check points, or unoc- 
cupied ones detorminod from only two stations, should always be 
used with caution and never as tho base for further triangulatlon. 

In  the selection of stations upon which to B as? new triangulation 

HOW TO FIND “‘HE DATA DHSIRED. 

Followin the index a t  the back of this ublication aro eight 

Statos coverod by published triangulation rigidly computed on the 
North American datum. Followin that is an index map showin 

aro detailed maps showing the scheme pf triangu ation 

the area covered. 
The names of the points desired having been found, the tables 

may then be convenient1 consultcd by usmg the index at the end 

the name of each station are given tho pages on which may be ound 
its geographic position, description, and olevation above sea level, 
and the number of the detailed sketch showing tho scheme of ob- 
sorvcd lines from that station. 

sketches. %ho first is an index map showing a E areas in the United 

R Y” 5-10J whit 
the boundaries of the area covere c f  by each of fi 
latitudes and lon itudes on a polycomc projection. Potted rom those by 
sketches may be o % tained the names of all stations in any portion of 

of this publication. In  t Tl e appropriatoly headed columns op osite f 

RELATED PUBLICATIONS. 

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

Special Publication No. 5 is entitled “Tables for R Pol conic Pro- 

k’hoso tables’give the necossary explanation of the method omployod 
in the construction of a pol conic projection, as well as furnishing 
tho values in meters of the B egreos, minutes, and soconds of latitude 
and longitude for d l  latitudes. 

Special Publication No. 8 is entitled “Formulaj and Tables for the 
Computation of Goodotic 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. 

Spocial Publication No. 71 is entitled “Relation botweon Plan0 
Roctan ular Coordinates and Geographic Positions.” The object of 
this pu%lication is to coordinate surveys which have been reduced to 
spherical coordinatos with connecting surveys which have been com- 
puted with referonce to plane coordinatos and to place the whole on 
either system aa may be desired. 

’ection of Maps, Based on Clarke’s Refqrenco Spheroi c9 of 1866.” 



I O  U. S. COAST AND GEODETIC SURVEY. 

The principal lists of geographic positions published on the North 
American datum throughout the Umted States, together with descri - 
tions of stations, &TO contained in the following publications of t i e  
U. S. Coast and Geodetio Survey and of other organizations: 

Appendix 8 of the Re r t  for 1888, 
Ap endix 8 of the E p o r t  for 18cposit iona in  Pennsylvania, Delaware, and 

Maryrand 
Appendix 6 of the Report for 1901, @tione and descriptions in Kauaas and 

Nebraeb. 
Ap endix 4 of the Report for 1903, positions and descriptions in Kansas, Oklahoma, 

and J e w :  
Appendix 9 of the Report forq1904, positions and deecriptiom in California. 
Appendix 6 of the Report for 1905, positions and dmcriptions in Tsxas. 
Appendix 3 of the Report for 1907, positions and doscriptions in California. 
Appendix 5 of the Report for 1910, poeitions and doscriptions in  California. 
Ap endix 4 of the Report for 1911, positions and deacriptions in Nebraska, Miinne- 

Appendix 5 of the Report for 1911, positions and deecriptions in Texas. 
Appendix 6 of the Re ort for 1911, p0aiti0m and dpcriptions in Florida. 
Special Publication g o .  11, posiuons and deacnptions in Toxaa, Now Mexico. 

Gpecial Publication No. 13, psit iom and descriptions in California, Orogon, and 

Special Publication No. 16, p i t i o m  and descriptions in Florida. 
Special Publication No. 17, p i t i o n e  and descriptionsin Texas. 
Special Publication No. 19, sitions and dmcnptions in Colorado, Utah, Nevada, 

pecia Pubhcauon No. 24, positions and deecriptiontl in Alabama and Wi pi. 
Special Publication No. 30, r t i o n s  and deecriptione in West Virginin, OLo, 
Speciarhublication No. 31, p i t i o n e  and doscriptions in Oregon, Washington, and 

Specjal Publication No. 43, positions in Georgia, 
Special Publication No. 45, deacriptione in Georgia. 
Spocial Publication No. 46, positions and descriptions in Maina. 
Special Publication No. 54, positions and descriptions in  ‘I’exw. 
Special Publication No. 62, poeitions and doecriptione in Hhode Island. 
Special Publioation No. 70, poaitiom and descriptiona in Kanaaa. 
S ial Publication No. 74, positions and descriptions in  Idabo, Oregon, and 

Speaal Publication No. 78, p&tiona and doecriptions in Maaaachusetts. 
Special Publication No. 78@01xtiom and deecriptions in Toxaa (Rio G m d e  arc). 
Report on triangulation of reater New York. 
Report on a lan of sower e for tho city of Cincinnati. 
Appendix Eh, pagca 29%3031, Annuel Ro ort of the Chief of Engineom, U. 6. 

Probaionaf Pa BT No. 24, Corps of Engineers, U. S. Army, doscriptions of pointe 

Pubhcat~one of the Maasachusetta Commission on Waterways and Public Lands. 
Varioua bulletins of the United Statoe Goolog~cal Survey. 

itions in Connecticut. 

sots, % orth Dakots, and South Dakota. 

Arizona, and Califqmia. 

Waahington. 

Wgomiy, Moqta?, South Dagta ,  and North Dakota. 

Rentuck Indiana, Illinoi, an Miseouri. 

Cahfornia. 

WaaE?gton. 

Army 1902, witions of pointe on and near the 8 r m t  Lakos. 

on 8nd.nea.r the &eat Lakes. 



PRECISE TRIANG-TION IN TEXAS . 
GEOaBA@EIU POSITIONS . 

11 

-. 
I I I 

Handy. 1917 ....... 
8sn Juan. 1917 ..... 

McAllen. 1917 ...... 
mokley. 1917 ...... 

W o n .  1817 ....... 

Memle. 1917 .... _... 

Palo, 1917 ......... 
Pedro, 1917 ........ 

Eltaro. 1917 ........ 
Fordyce, 1917 ...... 

Psncho, 1917 ....... 

Qarda, 1817 ....... 

Monument, 1917 ... 
h'pua, 1917 ....... 

Qrando, 1817 ....... 
Hebron, 1917 ...... 

Rlnggold, 1917 ..... 

Qarcena. 1017 ...... 
Qorgora. 1917 ...... 

h a ,  1917 ........ . 

. . . .  . . . .  . . . .  
DOIUIS. 1913 ....... 260940.459 

Bo 02 45.414 

26 06 86.893 216 16 OB . 13 36 17 30.19 Donna ........ 3.9628258 
98 05 66.300 278 12 03.63 08 10 08.04 Rio ........... 4.1888980 

#) 11 la 323 295 07 31.00 llt?Oe 16.94 Donna ........ 3.63366.% 
98 08 30.511 307 42 25.21 127 46 46.84 Rlo ........... 4. 3178326 

363 66 40.43 173 W 07.16 Handy ........ 4.0239218 

28 14 01.949 291 10 6R 26 111 14 24.67 8an Juan ...... 4. 14S6638 
98 14 23.870 317 45 46.30 137 49 20.16 Handy ........ 4.3218811 

28 08 48.051 197 43 13.18 17 44 02.n MaAllon Loo80958 
C@l61&asl 2636490.42 796846.67 BanJuan ...... 4.2232342 

2886100.88 108b54!2 ..10 Handy ........ 4.2683508 
28 17 39.985 301 58 03 . 68 122 00 64.88 McAllon ....... 4.1028102 
98 20 M . 078 334 64 37.79 4.2570223 

281302.831 1693805.64 19aOM.W Mlsslon ....... 3.858%928 
98 n 40.7% mz 2R 02.69 EZ 31 42.28 McAllon ....... 4.143353~1 

306 11 4L96 1% 14 39.11 llickloy ....... 4.123m6 

28 19 38.951 287 31 39.41, 107 34 44.40 Mlsslo~i ....... 4 . W1W 
98 27 48.248 334 59 06.23 146 01 21.36 Mamlo ........ 4.1725213 

28 14 30.740 192 01 53.36 12 02 25.M) Polo .......... 3.9781520 
98 28 68.722 247 23 27.31 67 27 03.62 hlissfon ....... 4.1669364 

286 19 22.88 105 22 10.40 M a d e  ........ 4.0377674 

28 21 61.058 281 37 04.86 111 38 49-87 Palo .......... 4. 0 4 ~ ~ 8 8 8  
88 84 00.308 328 04 40.94 148 08 64.14 P@o ......... 4.18801W 

28 17 47.436 188 23 Sa81 8 34 la67 Eltoro ........ 3.88236ot 
98 34 46.238 263 #) 62.08 73 29 66.67 Palo .......... 4.0815085 

301 27 01.97 121 28 34.80 PodrO ......... 4 . oMn8L11) 

28 28 S6.793 306 62 10.58 126 66 24.88 Eltoro ........ 4.1745513 
98 41 17.284 320 16 68.62 146 18 Mx 76 Pordyce ....... 4.2918869 

28 u) 41.271 180 19 66-06 i o  20 27.07 Pancho ....... 4.048167a 
98 42 29.278 281 12 20.34 A1 18 08 . 28 Eltor0 ......... 4.1646963 

4.1441932 

28 21 16.663 218 40 2 2  94 88 48 29 . 96 Pancho ....... 4.1017111 
984602.964 2802431.64 1002808.46 Qarcla ........ 3.77ee#x, 

28 26 28.447 238 06 04.47 88 07 08.02 Pancho ....... 3.8886189 
98 46 66 . BBZ 331 40 07.16 161 41 89.49 Oarola ........ 4. W1MB 

OsB19.66 1606816.97 Monument .... 3.8820880 

26 23 30.228 227 16 43.74 47 17 19.08 Corpus ........ 8. Bm6210 
964831.2% 3 4 6 2 6 P 7 0  13b2366.24 Monument .... 3 . W U  

28 27 00.638 274 M 61.74 84 48 01.81 Corpus ........ 4.0743211 
98 D 03.818 312 11 21.21 181 14 18. u Monument .... c i w m 7  

317 41 11.78 137 42 46.86 Qrande ........ 3.84#~82 

28 22 30.766 186 Oa 41.39 6 03 63.14 Hebron ....... 3.8208088 
88 63 30.361 264 a2 4a 72 74 34 84.90 Qrnnde ........ 3.fbs728dB 

2802308.30 1002828.04 Monument ... : c10076DB 

20 28 W . 347 288 18 a7.87 88 30 98.88 Hebron ....... 8.6471061 
88 66 43.912 336 37 47.78 16.5 38 47.20 Ringgold ...... 3.962Q29111 

28 25 23.681 2.93 31 22 70 70 33 32.68 Garcon8 ....... 3.9329710 
98 00 &MO 266 Xi 46.41 76 37 07.62 Eebron ....... 4.109(707 

4.111b667 

28 28 12.800 283 19 ~3 . 81 108 a1 a . 17 Qarosns ....... 4.007~722 

....... 

164 66 39.69 HLckloy ....... 

292 32 53.27 112 86 69.02 Fordyoe ....... 

204 I6 63.66 114 18 02.08 -old ...... 
w 0 1 4 1 . m  3 4 o a 7 s z z  i a 0 s s q 1 . e ~  oorpora ....... 3 . 7 m m ~  

RlO. 1913 .......... ........ 
97 W 44.761 

9181.76 
164QL10 

7088.00 
207% 95 
1058827 

13917.27 
2Q9S2.09 

10141.35 
10719.92 
18188.83 

12885.15 
1807207 

9063.84 

13274.05 
i3eio.a 

12139.22 
14877.20 

0609.38 
14667 . I1 
1080831 

11098.13 
16778.82 

7627.676 
12W.51 
1 1 2 ~ ) . &  

14960.35 
19683.73 

1112 1. 60 
l u x 9 5  
13897.77 

ma95 
6024.48 

7763.81 
12188.78 
M5.01 

8B3.80 
7088.29 

11888.47 

87M81 

8335.08 
667618 

12611.68 

1 6 7 ~  . io  

4437 . ie 
897247 

12828 . 
8669.81 
1l866.80 

l O l c a O z  
6.516. Bll 

30123.8 
€@313.0 

23257.8 
cRUfJ5.1 
34888.6 

4M&l . 2 
68840.7 

3927 2. 1 
64R56 8 
596122 

41662.2 
58283.4 

29704.1 

43649.9 
4 m 9 . 2  

3 m . 8  
48809.6 

311987 
48188.0 
86788, 3 
86414.4 
61761.1 

26024.80 
38581.6 
3887e.s 

64261.0 

36488 1 
w . 0  
4b727.6 

4 i w s  
19765.3 

23439.1 
388187 
314626 

Wi21.9 
23266.6 

88931.0 
61870.1 
28708.9 

27346.0 
XU68.4 
4l376.b 

49048.6 

i u s 7  . e 
w 7 . a  

04ia 6 

28116.1 
42219.8 

a3M8.6 
1 m 1  



12 

I Distance. 
~~ 

Btatlon . 

26 311 24.747 
39 03 47.214 

26 42 31.464 
w) 01 08 . Buo 

28 45 41.029 
a0 11 40.307 

Prlncipl pinta- 
Continued . 

Chlngea. 1017 ..... 

315 07 34.27 135 07 ~4 .79  nurros ........ 3 . 2 ~ 3 ~ 8 1 0  1704.06' 5 W O  
43 23 t4.44 2'22 22 W.62 Labra ......... 3.9747283 0434.70 30053.7 

10 21 24.40 188 20 33.U7 1IUrCOS ........ 3.072QWO 8305.24 30824.2 
29 58 51.30 208 67 40.30 Flores ......... 3.0427373 8704.70 28755.6 

a8 31 45.52 io8 30 20.50 Prcse ......... 4 . M5l)23n 184N 72 BM05.0 
315 43 10.47 135 47 00.57 Burros ........ 4.81281313 mL5R . M 07447.4 
315 47 01.00 1&5 60 34 . 27 Florelc ......... 4.27.13130 18763.40 01550.9 
341 58 21.47 102 00 08.08 Lnbra ......... 4.3285003 21&58.43 70073.4 

Banchez. 1017 ..... 

Margo. 1917 ....... 

20 60 $5.028 w 14 as . 402 

20 63 33 405 
00 00 47:G05 

20 62 49.422 
00 17 40.878 

26 67 02.270 
00 10 28.782 

26 67 06.W 
00 20 18.m 

Labra. 1017 ....... 

270 25 25.98 06 28 12.01 Evanlto ....... 4.0109687 lO?Jii.Ki 33840.8 
331 25 21.53 161 28 41 . aa Rolota ........ 4 . oiuw 10201.07 337ee.2 

341 67 28 07 161 58 04.30 Evmtto ....... 3 . FA311R2 0808 10 22881.4 

56 44 14.22 236 42 02.75 Rnfaol ........ 3.0Z70184 9718 . Btl 31888.0 

u14 08 66.64 S4 12 B.h.5 I Iumamn ..... 4.1282843 13374.71 43Rpa.2 
307 57 M) . 127 58 28.83 Rafael ........ 3.82308z) oOCt3.05 21001.7 

300 00 28.63 120 OB 2& 10 Humnran ..... 4.1071882 1'2799.08 41W.6 
346 38 40.7 166 30 aO.00 Ralool ........ 4.08821)74 1221J2.80 40207.8 
16 M) 25.78 io6 GO 40.12 Zapnta ........ a . w i o  ~ 6 . 0 4  28500.4 

270 45.47.70 80 47 31.87 Moleno ........ 3.8026474 6340.88 20822.4 
332 n 24.43 i 162 23 31.06 zapate ........ 3.94~4039 ~ 0 . 8 1  m a . 2  

12 00 40: 83 192 06 Mi90 Rolota ........ 4.1715834 14843.40 4 W 7  

Bunos. 1917 ...... 

26 69 62.391 
OB 17 12 808 

27 03 28.767 
902300.808 

Flom. 1017 ....... 

P w .  1917 ....... 

Roleta. 1917 ...... 

a6 66 a8 . 07 IBB 65 sa 08 Moleno ........ 3.730aw 6376.13 17834 . 0 
44 63 51.07 224 62 28.71 Umtmno ...... 3.8814302 726% 30 238968 
70 a5 17 . M 2.50 83 21.62 Feon ......... 3.8747929 7406.307 24601.05 

304 46 OB. 12 124 47 44.23 Lorna ......... 4.0872821 11676.U 36308.8 
3443414.78 1643466.LU Feora ......... 3.9774802 9404.24 31140.0 

Ale. 1917 .......... 
Evanito. 1017 ..... 

llalael. 1017 ....... 
Eumamo. 1017 ... 

Zapata. 1917 ..... 

Moleno. 1917 ..... 

Urebono. 1917 .... 

Feora. 1917 ...... 

LOmU. 1917 ...... 

Ygnado. 1017 .... 
Unlon. 1017 ...... 

Dan. 1917 ........ 
DO~OIW. 1917 .... 

I I I I... I I 
28 31 27.381 340 10 32.W 160 10 57.62 Garccna ....... 
DR 58 40.028 30 OR 51.62 210 07 00.04 aorgora ....... 

54 10 62.83 234 14 3870 noma ......... 
28 32 10.34X 3 4 X  58 43.33 1OA W 48.OR Chlllgc3 ....... 
a ~ 5 8 6 i . a 7  ~ ~ 5 1 . 3 0  n e r a 4 l . ~  Rome ......... 
28 33 23.304 285 17 4% 05 105 10 40.72 BBnchCZ ...... 
aoolZ3.701 204~061.00  1143187.30 Chlngrs ....... 

2 67 01.81 182 66 bD . M noma ......... 
26 34 41.047 282 60 WlG 103 02 47.W Mnrjio ......... 
W 07 41.450 320 13 30.67 140 16 17.28 noma ......... 

. , I 1  . , ,, . I ,, 

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

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

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

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

......... ......... ....... 
27 i o  SO . 8RB 337 67 31.64 167 68 02.48 Union ......... a . 8862887 4957.77 l(1206.6 
09 18 68.8731 25 30 05.191 2(16 37 14. 901 Ygnaclo ....... I 4.16764M) 16401.01 60528.1 

27 i o  41) ........... ......... ....... 



Station . 
I 

Qoorm. 1817 ...... 

Fort. iui7 ......... 

1 nistsnco . 

Cmboor. 1817 ..... 

Taylor. 1817 ...... 

Latitudo 
a n d  

longltudo . 

Lnrcdo. 1817 ...... 

Orvil. 1817 ........ 

Azimuth . . To station . 

I '  

h o b .  1817 ....... 

27 21 00 041 

27 20 45 m 
BO 25 11:344 

n ao 21.762 

QO 18 33: w3 

881044. 331 

273048.044 
W 21 18.803 

Floldlnjin. 1817 .... 
navh . 1017 ....... 

. . . . . . . . . . . .  
2 00 06.82 182 08 65.26 Dan ........... 4.2u72.515 lRW'.40 00708.6 

67 38 45.48 237 35 18.88 Doloros ....... 4.llaWQZ 14 581). 44 47855.7 

ai4 07 30.18 134 io 30.20 Ooorgo ........ 4.18m53 1822870 4 ~ ~ 0 3 . 1  
a40 35 14.42 100 38 06.33 Dan ........... 4 . 4 W X i  30847 00 101208 1 

4 17 47.21 184 17 24.08 Dolorca ....... 4 . !NM82 1M71: 70' IXBOZ: 8 

233 M 40.W iia 3s n.65 ooorgo ........ 4 . 2 4 ~ 3 8  17378.711 67020.1 
83X322.04 2332361.10 Fort .......... 4.04W42 11180.32 3(10L10.8 

2888838.88 108182288 h3becr ....... 3.44W63 2780.17 M55.7 
345 51 67.74 106 63 14.28 900~3 ........ 4.2119288 18703.76 81363.8 
401067.70 2200810.86 ) O r t  .......... 3.BRu1128 0854.08 32331.6 

Tordlllo. 1817 ..... 
Coleman . 1817 .... 

27 30 37 0411 288 14 03 24 w 28 17:480 a10 a2 0 8 : ~  

27 38 1 2  176 320 10 33.88 
QO za i3.m 340 42 20 83 

7 10 30: 80 

ZI aa 00.7s 237 18 m . QS 

3211 28 48.31 
3352434.32 

27 40 30 021 ai5 12 56.85 
00 33 43:78l 311 40 28.07 

27 40 M . 21R 340 42 41.04 
QU 20 4O.LLlR 11 00 66.4(\ 

31 61 W.18 

00 30 13.274 208 07 11.77 

27 45 20.493 200 13 23 . 86 
09 41 14.342 3013 21 63.12 

328 64 26.42 

27.48 18.511 3 05 14.34 
QQ2838.170 0030OD.M 

27 63 24.241 287 17 60.M 
W 44 22.721 2w 23 06.37 

340 40 04.78 

27 60 02.608 2QO 38 68.30 
88 44 41.304 354 02 62.47 

28 01 D5.273 330 43 22.58 
QQ 37 03.718 40 14 46.34 

63 20 93.31 

29 03 34.038 2RG 44 43.63 
80 46 w.021 348 42 i7.m 

28 06 69.042 366 61 61.04 
RB 37 21.887 33 IO 40.W 

731628.41 

QO 32 a361 I 8 8  24 a 3 4  

274320.858 2~325413.00 

2R 05 96.300 n 7  47 63.18 
W 40 28.668 300 11 16.88 

23 17 31.302 318 58 17.80 
QQ 4R 40.112 361 43 34.00 

3 20 04.32 

28 11 48.805 228 40 07 47 
88 56 32.852 310 00 28: 32 

29 12 60.oWi 232 la  61.42 
DO 55 20.771 324 41 68.04 

8 M1 13.71 

Tdone. 1817 ...... 
Thomas. 1017 ..... 

88 17 48 00 Tsylor ........ 4.1178016 13110.00 43031.4 
la0 33  sir^ ~ o r t  .......... LBOPSBB ~ 1 ~ 2 5 . 8 5  32~37.0 

140 13 46.34 Taylor ........ 4.24E38LO 17710.02 M125.3 
180 43 M) . L(3 Fort .......... 4.33Wa5 21723.44 71271.0 
187 10 0l.OSl Lamdo ........ 4.1408180 1411D.81 4632% 8 

57 21 07.89 Orvil .......... a.8747781 74~5.13 24680.3 

140 32 6871 Fort 4.3117008 WQ7.78 0724D.8 
1662761.06 Larod0 ClXiW714 1OQb3.87 35038.1 

111) 28 38.07 mylor 4.3027709 2oo80.01 05.%1.1 

116 15 20 . ?8 Orvll .......... 4.0007150 10010.48 3 m 2 . 4  
l G l  41 16.64 Knob ......... 3.MUIUO 876U.Gl a738.8 

108 43 26.86 Orvll .......... 4.1711253 llR20.40 4Ro63.0 
101 OS 69.43 Knob ......... 1.2716727 1W2.OU G 2 w B . Q  
211 40 20.35 Fioldlngs ...... 4.0846180 1214841 3W50.8 

7 3 3 0 m . w  D W ~  ......... 4.!~30amo i;moo sos~1.0 
118 10 03.62 Pioldlngr ...... 4.On00SlU 11481.00 37007.4 

80 18 42.70 Dsrls ......... 4.2731702 18783.48 OIG25.S 
1211 26 22.07 Floldlnga ...... 4.1858434 15333.67 60308.8 
148 66 04.10 Tordlllo ....... 3 . Q34712 4300.03 14107.7 

1%" 06 0S.W DnvIa ......... 3.7728781 6Q27.hQ l W 7 . 4  
2402444.47 C O l e m S D  ...... 4.30881la ao352.43 08772.8 

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

107 24 M) . IS TaJono ........ 4.lMooBB 25355.18 83186.2 
110 20 69.80 Davls ......... 4.4382261 27420.W R m  . 1 
160 41 32.70 COlOIIlall ...... 4.1QZOS57 16687.17 61125.8 

110 47 00.68 TaJono ........ 4.4418310 27068.06 80743.4 
174 03 01.17 Thorn- ....... 3.8002684 48M) . 82 16078.8 

1hO 40 81 . 18 TaJono ........ 4.38078211 24U34.03 81RM . 4 
220 11 Zl.66 Thorn88 ....... 4.2091608 18584.88 80979.8 
233 10 6806  WllllO ......... 4.1UZQ7M 156Q4.85 61163.4 

100 48 00.64 Browstar ...... 4.2029267 16856.00 6!2340.1 
io8 4a m.07 wi~uc ......... 4 . i s m 7 2  1 4 1 ~ s . ~ ~  4etig1.4 

170 62 00.48 BmwPter ...... 3.8578416 8074.88 28773.2 
213 07 23.68 WflIk3 ......... 4.3411032 21861.46 71018.0 
2631114.70 CUP ........... 4.1884073 1541.47 W28.1 

120 12 63.20 CUP ........... 3.7078218 8278.01 20607.1 

171 44 39.39 Cup ........... 4.4162308 20016.78 & W . 4  

87 69 38.42 Oalvan ........ 4.2977800 10861.35 85128.0 

138 03 38.31 Galven ........ 4.4503162 28W . 20 Q2633.0 

183 a6 41.43 Twin ......... 4 . WW22 aao77.11 72481.3 

40 62 22.70 Cat ........... 4.1881881 16423.72 bOfa2.7 

62 17 01.08 Cat ........... 4.1402300 13811.35 45312.7 
144 44 41.22 Twln ......... 4.2211276 16638.02 6461.8 
188 68 08.00 Blg ........... 3.9385084 2110.85 6868.2 

138 08 20.16 T w h  .......... 4.1818088 15181.78 48841.7 

CUP. 1017 ......... 

Qalvan. 1817 ...... 

hvln. 1817 ........ 
Cat. 1817 .......... 

Dig. 1817 ......... 
Tom. 1818 ........ 

PRECISE TRIANQULAmON IN TEXAS . 
GEOGRAPHIC POSITIONS-Continued . 

77246'-22-2 
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Indlo. 1918 ......... 
O l w ,  1918 ......... 

~ a r i ~ n d ,  1018 ...... 

Mack, 1018 ......... 
Kennedy, io18 ..... 

Rllo, 1018 .......... 
Davidson, 1918 .... 

Eagle, 1018 ........ 
Pass, 1918 ......... 

Lsplece, 1918 ...... 

Lone, 1018 ......... 

Nhe, 1918 ......... 

~dm, 1018 ...... 

Burr, 1018 ......... 
Pen, 1018 .......... 

......... 

mite, ieis ........ 

GEOGRAPHIC POSITI0NS.Continued . 

I I I I I Distanco . 

28 21 23.707 250 28 28 . M1 7R 35 22.07 EnglLvh ....... 4.3l:l81M 
100 13 13.254 rn 5G oz . ia 100 01 00.47 Uarr  .......... 4.25780&0 

28 28 12.571 301 a? 60.62 121 08 12.00 l . .n~I l~h  ....... 4.ZlR5475 
100 00 48.@iR 328 00 02.10 148 03 23.83 1i8tT .......... 4.5i711580 

23 50 45.43 2(a 56 07.80 Indlo .......... 4.1388477 

za 26 23.772 210 n M) . no r i  30 31 .as o i a a q  .......... 4.0211737 
100 16 25.421 273 38 22 . S7 (by 45 10.34 I.:ngllrh ....... 4.3R2440.1 

802 35 58 . 112 in 42 00.38 tin- .......... 4.9010(~in 
334 01 I7 . M 154 02 20.11 Indlo .......... 3.0141140 

211 20 24.W 251 33 41.21 71 30 35.6s Cllnm .......... 4.0209502 
100 16 64 . (u? 337 30 60.06 157 31 10.27 Ynrland ....... 3.308782.I 

2~ %' n2.048 32.5 2a id . ns 145 26 M . 57 Glass .......... 4 . n344451i 
100 13 34.1M) 12 07 15.81 102 06 22 71 Farland ....... 4 . 1 6 W i  

17 17 68.48 197 10 61.72 Mack ......... 4.lWl374R 

28 33 15.477 2-71 41 48.61 01 45 40.33 ICcnncdv ...... 4.131IA1M 
100 21 67.748 321 56 44.03 141 68 3% . 40 Murk ......... 4.2054ffl.5 

28 38 11.212 330 34 01.82 '150 36 a0 . 36 Konncdg ...... 4 . MMM3 
100 10 61.021 am 52 40.14 176 63 07.06 Mack .......... 4.3384001 

42 u) 12.18 222 23 46.04 Ello ........... 4 . m 1 m 2  

..... 4.2803W0.1 ........... 4.3205557 

......... 3.lHMOW ..... 4 . ~ 4 7 ~  

?a 42 48 420 248 10 n . hl, 08 20 a7 . M) Ea& ......... 3.0201248 
100 29 Xi710 267 44 27.0'2 87 45 24.46 Puss .......... 3 . MMOlH 

324 47 6Q.02 144 51 38.12- 8110 ........... 4.3324734 

28 46 69 . a76 a24 21 28.11 . 144 24 aO.70 Dnvldson ..... 4.2484%58 
100 !Xi 11.085 40 64 06.82 228 62 03.77 1'839 .......... 3.85158431 

ss 42 a1.m 235 40 38.44 ~ a g l o  ......... 3 . m3108 

28 40 ~2.328 205 a8 08.00 116 41 69.90 *ne .......... 4.1690049 
100 ai  11.385 a28 08 10.71 148 OR 07.80 hnglo ......... 4.oWOR03 

a47 48 M . 32 167 44 41.32 Lnplaco ....... 4.0850532 

28 63 28.803 a64 48 02.67 174 48 24.06 h n o  .......... 4.1427080 

57 08 a2.40 287 05 03.44 Nine .......... 4.1453447 

28 52 ab . a62 250 as 42.50 70 42 23 .Bo Paloma ....... 3.0632145 
I00 28 82.032 24 22 64.81 rn 22 08.1 Nine .......... 3.81461b3 

28 b6 n . 828 a0a a1 00 . R7 123 33 20.30 Palom ....... 3.0089303 
100 29 05.854 6 48 05.11 185 45 52.22 Burr .......... 3.8580357 

100 a i  01.470 310 W 10 . a8 130 62 20.05 Burr ........... 4 . Ir'lOGl 

........... 4.207WWI 

100 23 m.395 16 46 44.a2 10s 45 12.W Eaglo ......... I 4.27011270( 

. ! 

.......... .I 3.8054876 

. 1oow)80i a oo oa 626 334 a0 a7.39 IM 81 a4 . 03 Pon ........... ' B . 8 0 ~ ~ 0 ~  1waioz:aoo a 8 5 4 n . 7 0  2 i s m c o . w  wmp .......... ,J.wwl 

.......... 341 25 40.80 101 27 12.08 Nlno 

I I I I-1-1- 

20507.64 
1d100.18 

17121.72 

137fi7.27 

10548 . w 
24124.01 

8217.04 

2 1 7 7 5 . ~  

aim . 21 

io401 . 37 
2030.02 

10626.41 
144% . 7R 
12801.8(3 

130M . 72 

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

67577.1 
60413.2 

60173.6 

*16109.1 

34rm 5 
70140 . 'J 
33058.7 

71440 . . I  

~0732.3 

34430.3 
CW70.8 

:%616.5 
47338.4 
42010.0 

44030.7 

I l l  

12472.40: 

1am3.00 
1 ~ 0 1 s  . BO 

0180.13 

13074.77 

6624.02 

WJ7b.BB 
7103.42 

1W73.74 

7350.64 
7725.78 

i44w . a4 

Dontonlo. 1018 ..... ............ 4.0950137 12471.30 40010.5 .......... I l l  4.0194514 10434.01 34232.2 

40810.2 

4 5 m . s  ezmo . o 

3014~ .0  

4bS48.O 

21404.2 

82720.1 
23800.4 

8044.2RO20301.06 
3W18 . R 

24146.1 
25347.0 

47617.4 

Carlow. 1018 ....... 28 Z2 48.R59 31K 50 47.W 126 64 33 . Ga Cat ............ 
W Mi 36.479 363 30 07.50 173 36 42.08 Torn .......... 1 / 1 1  356 20 34.77 175 26 48.05 1)entotllo ...... 

Dam. 1018 ......... ........ 4.llR2461 13120.44 43076.6 .......... I l l  4.1w88(K 15510.82 Mw17.0 

English. 1018 ...... ........ .......... .......... 



I I I 

Prlncfpol poinf3- ' 
Lake. 1918 ......... a$ Whlte ......... 2.0027610 OM . 46. 3220.6 ........... 3 . KvIoH(w 7730 . R3' 253W.6 

Conthuod . . . . . .  . . .  
.......... 3.84bWlO 7 ~ 1 2 . ~ 1  23170.0 

Distance . 

Jamerson. 1018 ..... 

h n e ,  1918 ....... 

Dirle, 1818 ......... 
Petem, 1918 ........ 

Rosa, 1018 ......... 
Bmakett, 1818 ..... 

Dobldm, 1918 ...... 

asmilton, 1918 .... 

Johnstone, 1818 .... 
Moorq 1918 ........ 
Kelly, 1818 ........ 

Mark, I91 8. ........ 

Feely, 1818 ........ 
MoNutt, 1918 ...... 
aanleon, 1818 ..... 
Jlm, l9l8 .......... 
Blue,leltl ......... 
nPpOttfJ, 1918 ..... 
Babb, lo1 8. ........ 

h M b ,  19 IS. ...... 

20 00 3 i . t i d  340 44 07.21 100 45 2.013 Whlto ......... 4.11)?0(%4 I%iO.%' 41rM.2 
100 33 80.490 2 08 ao . 75 ita 00 18.02 M W ~  .......... 4:m4wti 17067.37 5~947 . g 

28 02 bo . 701 217 00 01 . 37 01 33.112 Jamorson 3.029032Q G10 00 27820.1 
100 30 45 .W 208 60 27 .SI 118 5U 14.67 b'llllo ......... 4.02WM 1IW27.44 34W.9 

338 14 44.00 i ~ 1  io 03.77 wiup .......... 4.0700937 12014.17 3 ~ i a . s  

20 08 .~tl . 316 287 46 13.12 107 40 08.62 Jarnersoii .. 4 . 1 3 n m  1 3 7 ~  . io .ivm . 6 
100 U 42.148' 3" E 8  00.00 143 68 24.18 T o w 0  .... 4.13307~'  13013 . W 4 W . O  

28 10 3 2 . W  331 66 21.14 161 50 a2 . M JamorRon ...... 3 . U251330 ~ 1 2 2 . ~  27632.4 
100 30.03.100 4 30 19.47 1X4 38 62.04 Towno ........ 4.15454xO 14274.10 40930.9 

70 88 37.24 260 38 62.03 DWO ......... 3.0873CW 0712.Vd 8 1 W  . 6 

28 17 8.081) a30 24 35.57 160 20 61.77 Potors ......... 4 . IKF.~!T? 1 . m ~ .  RO m . 0  
100 40 41.W 6 37.69.64 186 37 30.B DUO ......... 1.2183747 1&571.1M 64309.9 

29 21 23.205 46 ~0 38.78 325 M)  22.73 Potors ......... 4.45?i(~40 2 . ~ 0 0  . 01 043% . 3 
100 23 17.039 62 08 U3.a  231 50 04.41 Dlxlo ......... 4.577M.V 37soi.w 124031.8 

70 a6 30.41 m 28 m . 07 ness. ......... 4 . mnxw 2 ~ ~ 7 . 9 0  UM.Q 

29 20 60.278 268 61 12.69 89 03 20.08 B . . 4.OOW27 405W . .W 1L1148.7 
100 48 22.220 206 48 09.38 116 61 64.78 R . . 4.139(1010 1~7117.76 452ua 2 

!5'7M.W 01046.1 

29 33 07.631 300 68 36.15 127 06 20.00 Brnrkotl ...... 1 4.XiNh24 30014.02111815S.~ 
100 41 05.060 368 44 30.01 178 44 4H . 27 Ross .......... 4.453M97 2xl41.3'2 0.1911.2 

27 44 61 . i o  207 a i  i o  . 2u D O ~ U I ~ S  ...... 4.4(wow7 x m . 3 4  1 

28 22 36.628 49 03 66.83 229 02 61.80 Dobkln~ ...... 3.MY107O0 46tN.00 16208.7 
,i004811.828 20304aa 2 3 0 1 1 4 . 0 ~  ~ a m ~ t o ~ i  ..... 4.3233387 ~ ~ s 1 . m  0 9 0 7 ~ a  

29 29 10.630 240 33 29 . Oa 80 37 17.48 Hnmlltoii ..... 4 . ivii8ii  1.12~ . 00 4 0 m  . 2 
100 48 47.474 357 28 02.m 177 28 16.20 Dobkitis ...... 4 . 1WXHXJ 10117.33 Xm1.7 

20 27 13.671 243 23 60.70 03 30 28.52 IInmllton ..... 4 . a71020 213Q . 87 7RUm . 4 
la, M 34.012 247 28 17.01 07 31 OR . 55 Mooro ......... 4.01572~h5 10132.7I :!x&3.7 

318 68 16.03 138 60 1% 00 Dobkliis ...... 4 . lfil3BW 15". 64 W102.4 

28 43 28.810 820 61 62.07 140 66 41.21 Hnmllloii ..... 4 . & 5 7 W  22701.04 7467% 1 
100 48 47.226 0 00 63.01 1110 00 62.m Moom ......... 4.416423 2(ioxo.a5 h55w.11 

17 21 68.17 197 19 03.49 Kelly ......... 4 . 4 W 2 0  3131sL . 2(1102yo2.8 

29 32 37.946 237 m 09.a 67 36 40.28 Mnrk .......... 4.6705307 37108.95 122043.0 

...... . 

I 

313 58 10 .Bo 134 04 17.00 $?OtOE ......... 4.44327W 

101 011 13.723 294 18 21.10 114 26 04.35 Kelly. ........ 4.3840170 24211.24 7U433.0 

20 46 46.150 270 69 20.85 87 00 64.30 Mnrk .......... i 4.63872Mi 34572.17:113425.6 
101 10 04.022 323 47 29.74 14.3 66 02.78 Kelly ........ - 1  4 . W271WS 423U . 01 13m1.3  am 00 62.68 178 01 47.16 FWIY ......... 4.38772~ 244is.60 80113.3 

I I 
28 59 a2362 a62 40 28.01 172 u 40.41 Mnrk .......... ! 4.4707381 28073 . ti4 0~338.2 

100610Q.4lB 600964.24 2303000.04 MoNutt ....... '4.60874411 30005.Q1W.4 

20 46 14.525 230 13 01.08 60 22 10.31 Harrison.. .... 4.6849223 38452.30 120165.0 
101 OB a i  . mj 278 41 31.41 88 61 18.88 Mnrk .......... 4.6204161 OW . 81 11101~ . 6 

43 43 00.88 239 42 (4.71 McNutt ....... 3.00728% 12.51.32 4105.4 

aoosm.872 2782700.00 8 8 4 1 8 2 . ~  Enrrlson ...... 4.6740512 47211.87164894.3 
101 30 11.053 331 28 66.14 161 32 14.21 Jim ........... 4 . 6668480 35802.18 117085.9 

3a3 10 83.49 168 24 80.47 McNutt ....... 4.5000783 38301.64 118308.3 

20 61 16.072 214 67 21.45 85 02 12.81 nluo .......... 4.433Rs76 272fKI.m 80603.8 
101 3 66.165 287 a2 12.70 107 42 04.a McNutt ....... 4.625R203 33660.57 1101W.6 

30 01 a 2 . w  202 10 5% 01 82 n 47 20 I)lue .......... 4.4038802 25331.08 Rill0 0 
101 36 48.871 305 00 65 1% 13 4: 09 McNutt ....... 4.704WO 5lX17n 20 1~W2M1: 2 

333 'u) %:74 1% 21.28 Tlpptts 4.3270!!1 2123.67 U W U  1 

28 63 04.392 217 01 67.78 37 06 37.68 I3abb ......... 4.29la)(io 106x8.27 M205.6 
101 43 OQ . 140 278 66 17.88 89 01 63.U Tlppette ...... 4 . W W  21G72.W 70777.1 

. ...... . 



16 U. S. COAST BND GEODETIC SURVEY. 

GEOGRAPHIC POSITIONS-Continued. 

Dhtanco. 
Latitude 

.longitude. 
Btatlon. and hzlmuth. a&%:h. Toststion. 

Prlnclpal p a l m -  
contln"tw3* . , ,, 0 , ,, e , ,, 

me, 1818.. ... . .. . .. 30 02 04.315 287 11 63. kl 107 12 53.79 nabb.. . .. .. . . 3. 
101 37 48.055 327 a2 37.07 147 38 34. z) ~ i p p ~ t t ~ . .  _. . . 4. 

27 21 24.82 m 7  16 44.87 Proctor.. . . ,. . 4. 

Bassett, 1918 ... _._. 28 04 40.16V 2yo 41 34.04 110 45 20.03 nahh.. . _..,. . 4. 
101 43 18.928 280 49 22.01 119 52 07.43 Ike ... .._. . . .. . 4. 

359 18 25.96 179 I8 28.86 I'roctor. _._.._ 4. 

Hoddy, 1918 ..._ _. . 30 05 64.871 282 60 32.07 102 53 1R.&l Ilawlt ._.. . . . . 3. 
101 48 40.712 338 G5 40.17 IGO 58 39.40 I'roctor.. . . , . . 4. 

Peggy, 1918. ......_ 29 MI 10.4W 220 28 02.31 40 35 32.13 IIoddy. .._. ._. 4. 
102 01 48.910 241 611 00.84 02 07 21.98 Ilossott ... . . . . . 4. 

281 OS 88.28 101 12 6G.W Proctor.. . . . . . 4. 

Eldrfdge, 1916.. .__ 30 00 27.814 201 08 44.90 21 10 13.78 €10 n... ..__._. . 4. 
102 OU 66.946 253 24 46.52 13 35 22.10 IInddy .._.__. . 4. 

a00 28 04.01 120 32 08.42 I'oggy.. . . . . . . . 4. 

Dryden, oost base, 30 02 30.865 58 &5 %.a8 WR 03 34.51 Eldrldgo.. . . . . 3. 
1918. 102 05 55.3~) 187 48 19. 10 z47 47 6.w UOI I . . .  . __. . . . . 3. 

Eanderm (U. E. 30 12 21.331 283 14 64.43 113 21 67.14 Hon ... _ _  .___. . 4. 
102 21 02.032 XM 68 32.83 141 04 05. HB 1:ldrldgo. .. ._. 4. 

348 24 12.66 188 % 42.79 Road _.._....._ 4. 
0. s.), 1918. 

207 14 08.28 117 20 35.88 Now ........__ 4. 



PRECISE TRIANQULATLON m a s  . 17 
OEOORAPHIO POSITIONS-Continued . 

Latltudo 
and  

longltudo . Btatlon . A z b U t h  

Principal poinu- 
Contlnuod . 

McAllon stand- 
plpo. lb17 . 

Star. 1917 .......... 

2(L 12 17.838 311 68 20.3 

172 60 57.3 
9d 14 0u.m w 22 00.0 

I 

Baldp. 1917 ........ 

Ne wmnn ...... 
ChMCdOr .... 
Ord (U . 8 . 

0 . 8.). 

Chlspa ....... 
l<rouso ........ 
Newman ...... 
Stnr ........... 
Beard ......... 
Ord (U . S . 

a . S.). ......................... ......................... 
Kowmnn ...... 

Krouso ........ 
Nowmnn ...... 
......................... 

Nowman. 1800 ..... 

4.6641I394 
4 . BsM145l 
4.8147855 

4.7371850 
4.8279775 
4.02fJ0345 
4.597603(1 
4 .03011 
4.8860844 

4.8014711 

4.7140112 
4.8ow112C 

Krouse. 1809 ....... 

30 40 38.779 
Q3 47 39.308 

CUspn. 1008 ....... 
Supplementary 

point8 . 
88x1 Juan stand- 

plpo. 1917 . 

132 50 29.42 
277 54 47.71 
335 42 07.g 

Pliarr stnndplpo. 
111116. 1917 . 

90 38 07.&% 
M 10 24.000 

Pharr olovator 
owt' of railroad 
statlon. 1lagpolo. 
1917 . 

109 59 14.4 
163 63 3O.u 
192 68 51 . O! 
240 20 1s . 8: 
251 00 5 2  11 
304 32 18.M 

Tall stnck south of 
stntlon NcAllon. 
1917 . 

30 48 09.928 
04 42 34.783 

McAUcn Scliool. 
tompornry scnf- 
fold. 1017 . 

211 15 55.11 
249 48 57.41 

Donnn sugar tiill1 
t a l l o r  of twC; 
stecks. 1917.1 

IIlokloy ....... 
McAllen ....... 
San Juan ...... 
Handy ........ 
Hlckley ....... 
NcAllon ...... 

MoAlloii Metho 
d l s t  b l i u r c l i .  
steeplo. 1917.1 

4.072088 
3 . BHBZ28 
3.7CQW 
4.070395 

3.99RQ58 
3.&54223 

Edlnbmg coort- 
houso. cupoln. 
1917.r 

20 11 (L1.208 
98 00 :M.007 

09 25 a3.3 
124 30 47.2 
104 40 30.0 
328 37 42.4 

. .  1 I l . I  .. 

20 I1 33.273 
98 11 00.013 

69 22 38.3 
128 48 22.9 
273 30 00.0 
321 52 12.1 

2o 11 41.452 
UM 10 62.707 

31 00 07.1W ............. 
04 w 3 2 . ~ i /  ............. 

275 41 40.5 
323 42 00.1 
59 12 60.0 

31 12 05.529 303 10 49.K w 25 4o.oml ............. 

San Junn ...... 
l l andy  ........ 
1Ilckley ....... 

3.864388 
4.143551 
4.017870 

NcAllon ...... 
Handy ........ 6811 JU IUI ...... 3.85@313 

4.1444888 
3.&!&0@3 

20 io 0 ~ 5 0 1  
OM 13 35.821 

20 11 37.201 1211 28 20.6 
OM 11 01.805 274 29 32.0 

322 32 54.4 

00 40 27.4 
109 29 01.4 
303 11 15.1 

hicAllon ...... 
sa11 Juan ...... 
Handy ........ 
Illckl0y ....... 

3.681117 
4 . W710 
4.2112107 
3.802301 

20 OX 17.11 
9X 03 30.75 

39 22 OB 
137 14 20 

20 12 07.ooO 
98 13 62.949 

1W 21 44.0 
277 01 13.1 
312 10 18.7 
32 49 05.2 

20 18 OXO0 337 18 43 
os 00 44 ..w I 40 11 50 

McAllcn ...... 
Hnndy ........ 3.coO711 

4.268500 
20 11 M.47 
ON 13 5S.15 

Back 
ozlmuth . 

0 . It 

112 41 49.Z 
98 10 31.U 
66 60 37.8: 

Ls8 42 48.4 
)38 45 40.3: 
12 59 51.4' 
W 40 53.M 
71 m 54.2 
124 5a 1e.z 
........... ........... 
I23 27 44.21 ........... 
31 24 37.8' 
70 08 29.0: 

249 22 37.0 
304 34 40.4 
84 41 40.4 

148 39 19.5 

309 40 55.6 
93 32 05.5 

141 64 28.6 

95 43 39.0 
I43 44 10.7 
250 10 34.4 

239 m 22.0 

308 m 57.4 
94 31 29.1 

142 35 09.1 

240 45 17.2 
349 211 40.2 
123 14 37.5 

MfJ 21 31.3 
97 04 25.7 

132 13 4X.8 
212 48 02.5 

219 21 02 
317 12 53 

340 40 157 
120 69 31 

157 18 00 
220 OB 47 

320 01 40 
26.325 

132 02 03.7 
2oR 21 05.3 

75 06 51.Q 
142 44 65.t 
275 81 11.7 

352 w t1.a 

169 41 08 
310 MI 02 

I Distance . 

8nn Juan ...... 
McAllen ....... 4.130685 

4.CU1023 

28 00 10.76 
OM 10 23.79 

140 04 32 
1M 6.3 21 

M a d o  ........ 
Hlckloy ....... 
Handy ........ 
Rlckloy ....... 
NcAllon ....... 

IIlckloy ....... 3.704916 
McAllon ....... 3.883737 
IIandy ........ 4.169600 

4.212312 
3.6w310 

4.185719 
3.865470 
3.6otEow) 

w o n .  s t a n d -  20 12 40.828 
plpe.1917 . OM 10 30.400 

Handy ........ 3 . tbM305 
Sari Juan ......I 3 . &W42 

295 03 33 8 
322 43 27: 1 
06 32 33.1 

McAllon ...... 3.863178 
IUcldey ....... 3 . WBS6 
Namlo ........ 3.711057 

Checked b y  vertlcal angle3 only . 

Lleters . 

........ ........ 
40222 . o( ........ 
51702.0: 
04507.8: 

9970.0 
7148.6 
7497.1 

13838.7 

7151.5 
13917.2 
10420 . 1 

7101.6 
7380.7 

13803.6 

60889 
.Ism . 0 

1626% 3 

3040.1 
12200 . x 
17871.7 
7284.4 

6370.8 
7697.0 

38117.0 
17723.0 

19510.3 
10740.6 

103w . 7 
4002 4 

i m a  
7330.3 
3228.3 

a17a o 
9232 . a 
5141.1 

Foet . 

me .0 
24817 . 1 
14176.6 

79134.6 
!m781.0 

28883.7 
!lo916 8 
152378.3 

mna n 

....... ....... 
31883.9 

09822.0 
111839.6 

....... 

38787 
31784 
10477 
385.92 

32730 
23463 
24597 
45731 

23463 
45880 
34187 

23488 
24248 
4@12 

18830 
23878 
WOBO 

11943 
4 m  
58034 mw 
20821 
24924 

130.93 
E8149 

44968 
352313 

53493 
16297 

we3 
24069 
10582 

20455 
-1 
10887 



18‘ 

Pedro ......... 
Ifamlo ........ 
IIlcklny ....... 
Mn nio ...... 
Pnlo .......... 
Fordyco ....... 
Xlloro ......... 

I’otdy ce ....... 
Eltoro ........ 
Fordyce ....... 
Rltoro ........ 
1QmIyw ....... 
12lloro ........ 

I d r o  ......... 

U . S . COAST AND GEODETIC SURVEY . 
GEOGRAPHIC ~081TIONB-Cont in~ed . 

4.088457 
3 . s7mSo 
4.C60719 

3. 923072 
3 . Hl&546 
3 . XI4417 

3.17%@3 
3.780410 

3 . RIm 
3 . U2425 
3.100(147 
3 . H.40125 
3 . 320(103 
3.W334 

Btntion . . 

Fordyco ....... 
Eltoro ........ 
Monumont .... 

~ 

Supplementary 
pointa-Continued 

Jh-mw. 1017 ....... 

3.KRbo31 
2.705333 

2.177707 

Cnpntosn ranch 
southwest wind! 
mlll. 1917 . 

ahnximo Diax 
y8pch. wlndmlll. 
1017.1 

Windmil l  nonr 
trws. 1917.1 

Florcs rnnch . wiiid 
mlll. 1917.l 

Mnmlo ........ 
IIlrklPy ....... 

W i n d m i l l  ngnr 
w h l t o  houso. 
1017.1 

Ellorornnrli. wind 
mill. I0Li.L 

3 . a0505 
3 . R24W 

Monummit R . P . 4 
( Intcrnnt lonnl  
13mindnry . Oiir- 
voy) . 1g16 . * 

IfcAllcn ...... 
1Tic.kley ....... 

McAllrn ...... 
IIlckloy ....... 

Mlhlon flmt lift 
piimeb. s l n c k .  
1017 .. 

3.0Nl2V1 3983.4 
3 . XZGlM . W‘I . 1 

I 

3.1373874 ‘ 0410.2 
4 . ll0lR’ 12R81.8 

Edlnbiirg wcond 
lilt p11rnb. stuck. 
1017.1 

MIiaslon. third l l f t  p ; g ~ .  s t n c k .  

Melalstnrk noiith . 
east of atallon 
Mamla. 1017.~ 

Derrick. 1017 I .... 

Mnmlr ........ 
IIlrkloy ....... 

rfnmlo ......... 
Ilcklop., ...... 
Mnmlc ........ 
xil~klry ....... 

Irldnlgo. chiirrh 
stgo lonrnrrlvci 
lOlZ 

3.743804 
4 . DMA7O 

3.WiO10 
3.82Ho32 
3.041R53 
3.743302 

Mlsslon . second l i f t  
y;ep. slack. 

Mnmh ........ 
1flc.klry ....... 

Capntosn mnch.  
northeast wlnd . 
mlll. 1017 . 

3.8xn4ll 
3.807747 

Lntltride 
nnd 

longitude . 
. 

D , .. 
20 11 01.79: 
08 22 47.024 

25 Lo 3G.f i1  
011 26 48.401 

28 18 3a.lR 
98 34 25.60 

20 20 34 . I3 on 32 20.02 

20 IN 02.50 
09 .33 51.88 

2(i 18 14.22 
ox 33 35.00 

20 21 50.21 
OH 0 42.11 

213 21 10.0s 
DH 40 03 . % 

zo no 55 . 05 
OH U) 113.04 

20 12 24.78 
03 15 58.68 

20 14 55.43 
08 19 57.02 

20 10 a5 . 34 
96 22 07.20 

26 00 64.03 
OH 20 05.70 

211 (M lFl.20 
ufl 1u 32.16 

2fl 00 4t.01 
yn IO 57.60 

McAllcn ....... 
Wlcklcy ....... 
Mnmlo ........ 

Azimuth . 

3.0i4007 
3.073227 
3.075178 

. . . .  
122 40 41.6 
la 03 62.6 rn 38 39.7 

321 30 s.0 
G5 13 16.H 

149 21 51.1 

21 (N 14 
186 33 43 

37 6R 21 
131 MI 08 

72 Bfl 2.5 
178 00 IO 

rd 48 24 
174 14 W 

13 11 30 
Do 02 00 

262 67 00 

143 n i  40 
287 57 27 

221 20 41 
3 54 31 

m 02 47 
331 1 7  40 

i i n  21 M) 
2H3 38 40 

143 22 30 
2x7 47 33 

1.13 14 I4 
278 41 07 

143 23 05 
2% 47 42 

20 10 30.041 
OR 26 4n . 013 

26 18 G5.647 
08 bo 00.263 

07 20 54.4 

321 40 12.6 

140 10 37.7 
l ? t  ZG 23.7 
147 41 55.7 
101 48 21.8 

SG 15 GO . B 

Back 
uzlmuth . 

0 . . .  
302 37 57.3 

3 m 55.7 
110 41 32.0 

235 1 1  51.2 
141 37 4e.o 

an ,  20 5n . o 
201 04 nG 

G 33 G4 

217 57 17 . 110 50 24 

2‘2 30 02 
15H W 15 

2.10 47 53 
:m i a  GG 

103 11 M 
270 01 62 

82 67 OR 

323 00 40 
107 50 OX 

41 21 23 
1m 54 24 

100 05 15 
151 19 28 

.% 0 20 40 
103 41 10 

3% 21 21 
107 40 16 

323 12 61 
on 42 34 

323 21 63 
105 40 20 

351 On 40.7 
8 40 ‘20 . 

02 1 4  65. f 

76 02 60 . i 
140 14 37.4 
277 28 39 . I 
141 41 3.5,: 
2x5 14 34.1 
32g 16 44. 4 

3M 20 44 . . 
327 30 25 .8  
341 44 M.( 

Qorgorn ....... 
Qnrcenn ....... 
1Zobroll ....... 

I Distnncn . 

4 . a25101 
4.24318 
4.1u02t36 

Meters . 

12250.1 
37.11. 2 
11ooO . 6 

0484.0 
0522.5 

1605.7 
0167.7 

o500.8 
3061.1 

1651.1 
7005.2 

m . 5 
0734.0 

7674.2 
607.4 

1W.5I 

m a  

7237 . G 
0082.3 

Mnmla ........ 3.023376 
Pcdro ......... 3.811187 
Palo .......... 3.1114711 

GM3.8 
loo00 . 3 

7200 .a 
0730.3 

R746.0 
6537.4 

7503.0 
0423.1 

5312 . g 
15oH1.0 
10390.0 

0410.0 
0402.1 
4733.6 

8382.6 
(1474.2 
oan . 0 

21139 . A  
17505 . a  
16718.1 

Feat . 
- 

40220 
12248 
3mM) 

27521 , 
21m 
21388 

4950 
202M 

21348 
11970 

60@ 
23180 

0br6 
22080 

25178 
lDBs 

494.0 

23746 
21m 

13000 
21W 

w 3  
42283 

18188 
33028 

w)54 
no%l 
28087 
18107 

240811 
21073 

17431 
49481 
1776 

3 m  
30847 
16630 

27502 
21241 
21414 

ow 
67434 
61662 

INochock on tllls posltlon.’ 3 Chocked by vortical nngloa only . 



Station . Lntitudo 

longl tudo . and 

Supplcmcntar y 
pofnta-Contlnuod 

Azlmlith . 

Rbmmdo Pump &., stncl. 1818 . M d o  ........ 
Iilckley ....... 
McAllcn ...... 
Hondy ........ 

R%mndo Cntho- 
116 C d i i r c h .  
stceplo. 1017 . 

4 . 2 w  
3.761'200 
4.188883 
4.211809 

R1 nndo Notho- 
d%t C h ~ i r c h .  
steoplc. 1017 . 

Rf rnndo stnnd- 2w. i n i i  . 

20 05 47.1% 
08 15 42.338 

Romn Cnthollc 
Chi&h. spiro. 
1017 . 

130 00 60 . 2 
170 43 11.8 
188 08 26.4 
271 04 42.1 

Romn Chiirch of 
tho ' ('ovnnnnt. 
cupoln. 1u17 . 

20 22 50.018 
QA 48 12.732 

20 22 G2 . 821 
UX 40 111.631 

Oil dorrlck No . 1. 
Oll derrlck No.. 2. 

1817.1 

1017.1 

285 37 16.7 
R5 10 10.0 

157 U 46.0 

218 60 60.1 
280 38 07.1 
u4 30 22.4 

153 12 67.0 

Windmlll A . 18171 . 

Corpus ........ 
Monumont .... 
Rin . old ...... 
~mm% ....... 

BanYgnndo. wNtc 
church 6plro. 
1817.1 

Zn dta. past offlco 
Ifagpolo. 1017 . 

3 . O W  
3.777017 
3.86Ci442 
a . tma 

Urobono groon 
roof. north gablo. 
1817 . . .  

20 22 40 . R71 
08 40 01 . R7 

Windmill wcst of 
staiion Ooorgr. 
1817 . . 

88 12 17.4 
148 32 26.7 
210 54 14.0 

Wlndmlll uorlh- 
W U t  ~ f .  stntlon 
Doloroa. 1817 . 

20 22 28 . 800 
08 48 45.4133 

Wlndmlll south of 
slatloti Fort. 1017 

~ o l l n t a l u  pwkNo . 
1 ( M O x i O O ) .  1817 . 

00 20 07.0 

212 18 53.3 
2W 10 08.3 

1.10 io  30 . 0 

PRI~CISE TRIANQULA'TION IN TEXAS: 

GEOGRAPHrd 'POSITIONB-Continued . 

Rlngpold ...... 
(frnudo ....... 
Corpus ........ 
Nonumont .... 

I 

3 . X07500 
3.35RoHB 
3.041162 
3.700774 

ROIM ......... 
Oorgorn ....... 
Oarmnn ....... 
Romn ......... 
Oorgorn ....... 
Clnrconn ....... 
Bnnchcz ...... 
chlngos ....... 

. .  . . I o .  .. 

3 . ~57240 
3 . :312070 
4.001287 

3.854190 
3.303722 
4 . m i 1  

3 . ~133.5211 
4.WY45 

20 24 23.034 
00 01 m.u73 

171 23 43.0 
202 11 !36 . 3 
2.11 53 39.7 

20 30 OKti.5 
W 00 20.47 

28 35 10.R5 
8X 68 47.07 

28 37 17.41 
QQ 04 13.6.5 

27 02 38.20 
QQ Bl 27.W 

321 01 30 
RZ4 G5 10 

330 04 20 
333 41 13 

100 P 00 
248 07 61 

254 46 14 
312 40 47 

M 24 21.458 171 i o  32.0 
00 01 02.3X7 2111 15 44 . 5 

241 30 17.2 

20 02 31.000 
OQ 18 47.077 

103 17 2 2 7  

207 21 23.0 
2rfi 22 w.3 

Urobono ...... 
Znpntn ........ 
Itnfncl ........ 

3.044730 
3.2" 
3 . W 1  

27 20 17.0CHl 174 .17 11.0 
80 24 m.urb3 202 20 30.0 

332 WL 51: 0 

Urnboll0 ...... 
Znpotn ........ 
Hnfnol ........ 

3.800918 
3.276050 
3 . MG683 

20 a? m.o1n 222 47 m.5 
QQ 64 fi% . 415 233 54.35. 8 I 242 M a2 

For1 .......... 
080rgo ........ 
Don ........... 
Dolorw ....... 
Lnredo ........ 
Pori .......... 
Dolornv ....... 

B& 
nzimuth . 

4.078258 
3.QV4W 
4.2Wh5 
3 . LLW325 

4.273825 
4 . lloUl8 
3 . &I3780 

0 . . .  
310 03 46.7 
350 42 67.4 

8 09 00.0 
01 08 60.0 

118 38 40.0 
2m 14 21.0 
337 U 37.4 

38 G8 22.1 
110 40 30.4 
204 34 20 . 8 
333 22 48.7 

200 IO 18.2 
328 32 12.0 

320 i n  00 . 0 

30 66 37.2 

270 27 01.2 

32 20 OH . 2 
110 11 20.6 

351 18 14.4 
21 1G 60.3 
01 38 38.0 

361 23 26.8 
22 11 47.6 
01 6G 55.M 

141 03 03 
144 Kl 64 
1Jo O5 17 
1.53 42 OB 

10 22 18 
080823 

74 40 48 
132 43 03 

543 ie 41.1 
70 22 hl . 3 

117 23 15.8 

344 a3 21.8 
w n m.0 

114 11 99.7 

340 OB 27.4 
M) I 0 7 . 5  

141 41 42.1 

W2 23 22. 7 
1.52 05 23.6 
201 11 G4.5 

350 30 M . 3 
26 40 25.5 

145 02 G3.2 

3.55 01 20.2 
34 23 04.0 
47 04 M.5 

43 07 00.0 
64 111 32.G 
03 18 00.7 

354 32 ra.0 

27 20 27.697 
88 B U5.L)2H 

27 25 51.445 
w 25 00.383 

1 Distance . 

21 12 30.0 

170 31 13 . 5 
205 47 61.4 
325 01 42.4 

175 01 23.6 
214 21 a . 1 
227 02 20.0 

(metors) 
I- 

Moniimo~it .... 3.777728 

G r n n  o ....... 3.127lZZ 
1thlRpld ...... I 3 . &%?(I1 

Rin old ...... 3.872703 
Om% ....... 3.1042RH 
Corpus ....... .1.3. 930889 

Bnnchoi ...... 3 . ~ 7 0 5  
ChlnKW ....... 1 3 . 8 W 7  

lUorm ......... 3 . Si1773 
Burrur ........ 3 . XD33.5 

Ygnnclo ....... 3.771857 
Fooro ......... I M W  

Fooro ......... 3.747020 
Urobno ...... 3.416737 
Zapatn ........ 3 . 8 W  

Fort .......... 3.108111 
Tnylor ........ 4. W161 
Cwbccr ....... 4 . OEW 
Rololn., ...... 5.023411 
Lnbrn ......... 4 . OfiaeO7 
R u n  ......... 4 . QQlU1 

. 
Metors . 

10744.1 
6038.5 

16380.8 
1oW.s. 0 
6QM . 1 
71P.A. 4 
1340.1 

8630.1 
58M . 4 
7236 . 1 
12 84. 2 

7400.4 
1w4.2 au2LL 8 

7697.7 

U732 . X 
6020.8 

2280 . n 

7198'0 
2051 .I, 

1oo20.0 

7148 . 2 
2012.4 

1m1.2  

01Q4 . 5 
10576.0 

0400.1 
7MK 4 

2190.7 
2140.5 

6016 0 
11'204.4 

IWOX 0 
1w . 0 
7721 . G 
Km.5 
1880.4 
760% 1 

MB2 8 
2oM . 0 
0708 8 

11874.6 
811.7 

10442 0 
0871.6 

18788.8 
12808.8 
iN312.8 

ima 8 
11019.2 
1#)7& 2 

0563 a 5 
870323 
88308.0 

Feet . 

36m 
1W 
b0462 
63438 

lQ(Ul8 
23612 
4387 

27888 
18034 
23737 
4213 

244711 m a  
2780 

25811 
7483 

2M61 

7.3017 

32808 

iom 

e m  

2 3 3  
32878 

30100 
34700 

11027 
258.48 

7a01 
7051 

1Q4m 
30700 

28888 
6518 

2vG3 

30% 
24024 

1w8 
8546 

m10 

38280 
32120 
837811 
12872 

01047 
42366 
25288 

51M 
3015a 
39017 

9401M 
9 1 8 U  
316013 

1 No bheck on this pbgltlon . 



20 

Rolets ........ 
Lebre ......... 
Rome ......... 

Btatlon . 

6.183371 
6.180003 
6.197222 

Mountain peak No . 
2 (Moxlw). 1817 . 

Roletn ........ 
Labre ......... 
Romo ......... 

MOUlltBhponlr N O  . 
3 (Merlw). 1917 . 

F~13434949 
6.138138 
8 180278 

Mountainpeek No . 
4 (Mexico). 1917 . 

%ob ......... 
Lard0 ........ 
Orvll .......... 
Tnylor ........ 

h r d o  north w l r e  
loS8 i s t .  1917 . 

4 . MW52 
3.031496 
4.170110 
4.1005.31 

hredo  south w i r e  
lcsv &st . 1917 . 

Knob ......... 
orvu .......... 
Laredo ........ 
Tuylor ........ 
Knob ......... 
Orv U .......... 
Laredo ........ 
Fort .......... 
Knob ......... 
OrvU .......... 
Lsrecio ........ 
Port .......... 

Laredo . alcctric 

4 . o m 6 3  
4.1w@4 
3.083062 
4.17#)30 

4.102363 
4.ZxIM)Z 
3.680124 
4 . W 7 W  

4.0853@4 
4.214471 
a . 4 4 m  
4.ooX185 

larredo . electric 

Knob ......... 
Orvll .......... 
Laredo ........ 
Tuylor ........ 

ll ht'md power 
pfant b r 1 c k 
stack: 1017 . 

4.051248 
4.18821)7 
3.340765 
4.1W7M 

Nuevo L a r e d o  
P r c s b  terind 
Church&oxlco). 
1917 . 

Laredo. Cntholic 
Church. Irteeple. 
1917 . 

Nuevo Imcdo. 
8tBndpl 0 (hlox- 
lco). l 9 R  . 

Knob ......... 
Orvll .......... 
Laredo ........ 
Taylor ........ 

Nu6Vo Larcdo 

1917 . church (Moxlcoj. 

4.052970 
4.1w4H6 
3.340838 
4.180143 

Central Laredo 
we tor w o r k  R 
8t8ndplpo. 1912 

Knob ......... 
Orvll .......... 
Caabear ....... 
Taylor ........ 
Knob ......... 

Knob ......... 
OrvlL ......... 

OW11 .......... 

Centrul Laredo 
w a t e r  Works 
brick stack. led . 

3.330523 
3.928102 

3 . BMx)so a . 708100 

3.781311 

3.307801 
3 . 840387 

3.4llzM 

Pumplng stotlon 
southernmast oi 
tw0stWks. 1917.1 

fI0u.w north ofatn- 
t lorl  Taylor  
south gable,l9l~.l 

Wlndmill east of 
etstlon Knob. 
1917.1 

W h l t e  h o u s e  
(Mexlco). 1917.1 

U . S . COAST AND GEODETIC SURVEY. 

GEOGRAPHIC POSITIONB-Continued . 

Latltudo 
and 

longltude . 

0 I .. 
20 13 66.3% 
00 00 09.211 

28 07 oR.nz1 

00 33 22.m 

20 10 22.311 
0027G8.8.241 

27 30 25.271 
9O 31 08.89: 

n 30 u) . 14 
88 31 05.23 

n 30 a3.a 
8928011' 

n 30 o3.w 
w 20 05.831 

n 30 30.w 
99 30 00.78 

27 30 07.08' 
9O 30 10.16 

27 28 12 . W. 
90 si 03.m 

n 28 M.OO 
99 30 3o.w 

27 30 04.79 
98 a0 28.01: 

27 33 03.331 
99 30 28.721 

27 34 62.07 
99 31 40.43 

27 34 00.69 
98 21 31.17 

27 30 48.70 
Do 28 28.82 

27 34 40.32 
BB a i  m.81 

Azimuth . 

~ 

0 . . .  
233 45 68.3 
246 05 08.2 
254 37 25.3 

242 02 10.1 
260 02 27.0 
265 21 39.0 

248 00 25.3 
256 68 22.R 
202 27 62 . X 

171 28 23.2 
198 19 43 . (I 
253 07 fX.5 
304 43 32.8 

171 21 35.1 
187 68 57.4 
200 01 17.2 
304 13 03.4 

loo 58 4n . 0 
11(5 21 24.7 

150 00 4 4 2  
182 42 61.8 
In5 28 47.4 
203 37 00.8 

162 69 2fi 8 
1u2 39 34.4 
'7.01 25 1R 0 
310 OQ 0 8. 7 

1G5 10 13.8 
183 02 07.9 
241 54 42.0 
204W40.2 

172 33 11.3 
105 42 42.9 
228 22 02.2 
205 OQ 33.9 

107 W 21.1 
193 17 ZL.4 
220 00 47.4 

155 67 38.8 

;wo 88 iao 
i(10 rfi 13.7 
104 01 27.0 
243 n 40.5 
MI 42 21.1 

lon 51 m.5 
193 67 58.0 
212 2'2 38 . x 
20.4 32 08.7 

107 28 a0 
2233827 

33oBm 
350 67 26 

7.5 33 46 
180 13 48 

172 06 32 
!222 24l 42 

Back 
ezlmuth . 

0 . . .  
a7 30.1 

802828.1 
75 03 22.2 

62 38 32.0 
70 40 28 . 7 
76 02 10.8 

os 34 30.5 
77 34 07.E 
83 00 13 .E  

351 27 57.C 
18 21 04.1 
83 07 67.C 

124 40 10 . (i 
a51 21 08.2 
111 0 t7.c 
80 02 07.C 

124 16 40.7 

335 66 16.2 

6 21 48.- 

336 05 22.1 
342 42 40 . t 
83 40 42.4 

342 58 3x: 
12 40 W 4 
81 25 42 . . 

130 11 M.4 

345 15 25 . . 
13 03 00.1 
01 65 10.i 
(u 00 49.2 

352 32 43 . E 
16 44 01.7 
48 22 61.5 

347 GI5 38.2 
13 18 20.1 
40 01 21.5 

120 40 37.3 

14 02 31.2 
83 23 2 2 . 6  
a4 40 a6.2 

340 51 07.C 
13 G0 01.1 
02 23 12.c 

340 58 43.1 

5 20 11 . t 

116 12 10.4 

340 48 30.4 

84 38 2o.a 

347 28 28 
43 38 00 

1% 28 08 
170 67 30 

m a2 w 
10 13 66 

852 05 20 
422822 

1 Distance . 

Rolete ........ 4.BBR438 
Labra ......... 4.978043 
Romn ......... 6.003300 

Knob ......... 4.018700 orvu .......... 41po13O 
Laredo ........ 3 . W 5  
Fort .......... 1 4.074818 

Knob. ........ 4.02Cd82 
Orvu .......... 4.1LM019 
Laredo ........ 3 . anom 
Fort .......... 4.070100 

Knob ......... ?.080301 

OrvU .......... 4.178908 
IAredO. ....... 3 . (YLIW'I 

Knob ......... 1 4 . CY27210 
Orv ll .......... 4.103770 
Laredo ........ 3.101887 
Port .......... 4.033302 

Motors . 

D w O  . G 
86288.0 

100784 . R 

163345.6 
161357.2 

130410.9 
138810.4 
144030.6 

ioeri . 0 
18140.1 
3024.8 
11w . 0 

1ooo( . 6 
16270.3 
3003.6 

11753.6 

I rn l  . 0 

15087.0 

12021.3 
1076.2 

15104.8 
1 N O  . 1 

10040.0 
14580.4 
14G1.7 

10722.6 

11237.1 
15301.6 
1210.8 

14880.0 

12057.6 
17241.0 
3RBl . 3 

10085.4 

12170.4 
18385.9 
nw.0 

11252.5 
16483.1 
m2 . 1 

16102.8 

11207.3 
1 W 5  . b 
9238.0 

15161.6 

2140.5 
8474.3 

7346.7 
s670 . 2 

6043.8 

15747a 8 

imi . e 

ioim . 3 

mn . s 
2498.6 
BguI . 7 

. 
F00t . 

328904 
312827 
330583 

Ea101 
490678 
618082 

447M1 

474628 

a4257 

rn 
38978 

34702 
60119 
9854 
3aw1 
39472 
'JWB 

49633 

38440 
3628 

49533 
42125 

34930 
47830 
4703 

35170 

a0801 
w321 
3873 

4875 

41627 
68505 
12777 
a5367 

38829 
63768 
DIM 
33433 

36918 
60732 
7290 

48746 

8 7 W  
60871 
7313 

40742 

7023 naB 
24100 
19278 

10828 
8467 

8200 
28888 

w a  

48079 

1 No check on this poultlon . 



Statlon . Latltudo 
and 

longltudo . 

Supplementary 
Wnts--Continuod 

Azlmutb . 

Wlndmlll cast of 
north of statlon 
Floldlngfi. 1017.1 

0 . . .  
43 22.08 

88 34 40.70 

27 38 62.000 
88 98 40.163 

n 41 30.214 w xi 1 5 . 4 ~  . 
27 41 28.407 
'JQ BE, 22.603 

27 44 30.007 
88 30 8 . 6 2 7  

27 37 42.714 
08 30 24.807 

27 30 40.757 
88 2.8 29.023 

!H 38 4 0 . m  
Do 27 28.7X1 

27 41 45.203 
08 27 18.384 

27 40 01.702 
88 31 37 . OOR 

27 41 30.40 
08 33 41.72 

hbl. I017 ....... 

0 I # I  

341 07 12 
00 64 19 . 

164 26 28.8 

302 W 40.2 
201 62 46.2 

a8 a 42.0 
277 10 E O . ~  
BO 13 40.2 

110 10 56.7 
127 10 08.3 
303 11 46.2 

81 18 66.0 
04 56 46.3 

215 37 11.3 

40 44 07.0 
133 31 22.4 
183 32 07.2 

75 33 47.3 
1% 22 21.7 
1 w  13 4&7 

40 50 30.0 
100 57 OR . 6 
163 68 38.4 

12 40 60.4 
77 40 05.7 

152 60 59.8 

301 Ob 17.3 
5 32 41.1 

104 31 63.2 

1 32 00 
108 01 31 

Bmallbouse. mlne. 
1017 . Tordlllo ....... 

Fleldln gs ...... 
Knob ......... 
Tordllla ...... 
Cobman ...... 
EYoldlngs ...... 
Tordlllo ....... 
Coleman ...... 
Davls ......... 
Knob ......... 
Floldlngs ..... 
D a h  ......... 
Knob ......... 
Fleldings ...... 
Orvll .......... 
OrvlL ......... 
Floldings ..... 
Davh ......... 
Orvll .......... 
Fleldlngs ...... 
Davls ......... 
OrvlL ......... 
Knob ......... 
ll~ldlngs ..... 
Fioldlngs ..... 
Tordllla ...... 
D B V ~  ......... 
Tordlllo ....... 
Dpvh ......... 
Tajono ........ 
Dad9 ......... 
TaJone ........ 
Tprdlllo ....... 
c o l e m ~  ...... 

Matthows's ranch. 
windmill, 1017 . 

Arslaranch wind- 
mill. 1017.' 

vorlck. 1017 . Wlndmlllnonr M n. 

Whlte wlndmlll 
nouthhwcat 0fSt.n- 
tlon Orvil. 1817 . 

Wlndmill onst of 
stntlon Orvll. 
1917 . 

Windmill uorth- 
onst of slatlot1 
Orvll. 1017 . 

Wlndmlll north- 
OQSt Of station 
Knob. 1017 . 

Windmlll north- 
east of stutlon 
Pioldlngs 1017.1 

Windmill north- 
eastofMnr rltn 
ranch. 10iR 

Whdmillsouth of 
staUou Tajouo. 
1017.1 

W l n d m l l l  n o  
wheol. 101i.1 

Tordlllo whlte 
houso 'woot ga- 
blO,ld17.1 

Wlndmlll ~ O F U I -  
onst of statlon 
cup. 1017 . 

b u i e  northwest 
Of statloii Twin 
south gable. 10lf 

Wlndmilinonrsta- 
tlon Nig. 1817 . 

3.812858 (L500.7 
4.198400 lK'183.2 
4 ..W 21120.0 

3.017001 8202.1 
4.082917 12103.7 
3.61oooO 3236.4 

4.168876 14780.3 
4.227854 10888.7 
3.515388 3276.3 

3.017128 4141.2 
3.M0PS 7520.1 
4.101108 15527.7 

3.781308 0043.8 
4.040248 lOQ71.1 
3.411759 2377.8 

3.m746 1070.1 
4.@31150 10749.0 
4.146015 13883.1 

3.827.562 0722.8 
4.032578 107'18.0 
3.856604 9027.8 

3.81467Q 0528.5 
3.872225 7461.2 
3.654W3 3688.4 

3.323082 2108.6 + .028508 1W03.1 

8.68wu2 3077.8 
4.210369 16671.4 

9.730110 6484.2 
3.oooO26 1149.8 

3.616044 4128.0 
3.63%540 8 a . 7  

3.082130 u108.8 
3.878618 766Q.9 

Espe 'd r anch  
W&&nlll. 1817 . 

21 47 M.00 
08 31 08.45 

321 14 28 
60 10 a7 

I 

27 48 60.27 
'JQ 28 02.17 

27 47 52.08 
OQ 28 17.16 

27 43 51.30 
00 a0 60.m 

28 04 33.W 
W 44 07.003 

13 40 OS 
121 00 40 

37 M 58 
140 11 20 

60 10 
in 413 17 

04 12 
102 18 60.4 
102 44 37.0 

28 11 65.006 
QO 64 40.002 

323 57 20.3 
82 08 65.0 

140 37 Ob . 0 
227 a0 97.7 

28 08 20.801 328 38 45.6 
08 6216.670 130 16 28.0 

142 48 10.3 

28 08 38.08 358 24 12 
00 40 34.30 I 130 07 43 

Back 
wmu+ 

~ 

0 I .. 
101 07 42 
270 51 57 

344 24 67.7 
81 66 06.0 

122 G3 47.0 

59 28 16.1 
07 21 10.4 

110 19 01.1 

m 08 50.0 
307 13 23.7 
123 12 31.1 

201 14 47.6 
g 4  60 68.8 
35 37 43.7 

220 43 22.2 
313 28 m . 1 

3 32 23.6 

2 3 3 2 0 8 3  
908 10 60.1 
10 13 56.6 

220 M) lU.3 
285 54 14.4 
343 67 3 2  8 

192 40 31.4 
257 43 07.1 

121 00 51.9 
185 32 28.0 
284 30 63.6 

181 31 68 
287 68 38 

147 16 06 
2400823 

103 46 43 
301 00 23 

217 M 16 
320 10 61 

280 57 60 
282 40 10 

244 10 G6.0 
282 10 19.0 
342 42 28.0 

146 40 04.4 
310 13 G6.0 
322 46 68.0 

143 60 63.2 
282 08 so.0 
829 98 46.0 
43292&0 

178 24 16 
310 04 69 

332 49 4 8 7  

Dlstanco . I 

I-I- 
Flel dings ...... 
Tordlllo ....... 
Tordlllo ....... 
Fleldlngs ...... 
Knob ......... 

Cup ..... i ..... 
Twln ......... 
Cat ........... 
Twin ......... 
BIR ........... 
Tom .......... 
Twin ......... 
Big ........... 
Tom .......... 
Cat ........... 
T a  .......... I 9.7WlSO 1 W21* 6 
Tom .......... 4.oQlW l%&b 

Foot . 
- 

18131 
27281 

22463 
27463 
43137 

21328 
61811, 
00281 

27107 
30710 
10615 

48525 
55442 
10740 

13587 
24672 
" 4 4  

10838 
35894 
11459 

64'18 
35248 
4 5 m  

22066 
3538( 
28819 

24446 
11700 

0918 
36116 

13030 
M308 

17883 
rn2 

13650 
llasl 
167e0 
urn 

13530 

tZ?&l 

27267 
23080 
27381 

47409 
4774 

48789 

18466 
w 

21411 

m m  

7a1a 

No chock on this pmltlon . 
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Glass .......... 
En Ish ....... 
Tom .......... 
Barr .......... 
carcw ........ 

4.m3888 
3.778047 
4.012520 
4.255055 
3.027400 

Dentonlo hotel  24 19 18.027 190 21 40.7 
south gable. 191d . Bo 87 la 649 207 63 51.8 1 . / 3 u  41 12.3 

Red. 1918. ......... 28 20 23.488 139 30 49.0 
100 02 19.641 204 16 47.9 

245 31 35.0 
320 30 02.6 

9 16 17.1 

Carlow ......... 
Dentonlo ...... 
Tom .......... 
Carlow ......... 
Cat ........... 
Dentonlo ...... 
Tom .......... 

Tall& of throe 28 a8 12.W 2(3 32 61.1 
s tack8  mlne  100 38 s a 7 8  '2313 ti5 19.8 
(Mexlcoj. 1V18 . I laro02ar . r  

3.815200 
3.358184 
4.086333 

3.785473 
4.102121 
3.398081 
4.088000 

Bteck. mlno (Mex- 28 34 39.205 230 10 44. 9 1 1004088.863 I234~2210.e '23300281 Ico). 1918 . 

Dentoniowindmlll. 
loin . 

Wlndmlllnearsta- 
tlon Rod (no 
wheal). 1918 . 

Stack.mtne(Me x. 28 30 48764 231 37 66.8 
100 a8 W.MB 234 49 30.7 

ICO). 1918 . 1 l n 7 i s ~ 2 o . i  

28 19 31.832 180 18 04.6 
Bo671LGM 28446W.7 

310 47 02.3 
346 34 11.2 

28 20 03.776 280 32 m.8 
100 01 69.174 320 25 21.0 

139 43 27.3 
19 51 m. 7 

Bplre . mlne (Mex- 28 37 24.031 232 07 80.6 1 1003724.%36 1238111.0 'W6!2758.7 lco). 1918 . 

Dentonlo ...... 
Tom .......... 
Barr .......... 
Glass .......... 

Flatroof bullding 28 37 26.071 232 36 28 . d 
(Mex! 100 37 27.823 '235 49 68.5 chlmne 

lco). 19pR . 1 1 ~ ~ 3 4 3 4 . 1  

3.883480 
4.231766 
3.661277 
4. %ill57 

Wlndmll l  near  
clump of trees. 
1918 . 

Wlndmlll hear sts- 
tlon Barr. 1018 . 

Wlndmlllnearsta- 
tlon Red. 1918 .. 

Wlndmlll. 1018 .... 

Wlndmlll. 1918 .... 

Wo. slngle gray. 
1918.1 

Back 
aclmuth . 

28 19 M.041 197 27 21.0 
88 57 36.353 288 52 61.8 

318 10 09.1 

28 18 05.407 225 44 25 . R 
100 02 02.1W' 310 67 12.7 

100 43 10.3 

211 19 42.280 283 89 49.4 
100 01 3U .30 1 320 37 57.1 

33 57 00.1 

29 21 28 22 237 22 11 
88 68 64.311 320 49 00 

48 09 36 

28 28.070 61 43 02.2 
100 08 66.243 108 40 21.1 

170 43 36.1 

181 13 10 
28 ai 68.08 212 S1 44 

100 21 24.89 

* . . .  
ai9 n 16.0 
24 17 30.7 
05 34 18.4 

140 39 20.9 
IS3 16 05.2 

10 22 01.1 
127 64 22.8 
104 42 OS0 

10 18 27.6 
104 60 01.2 
136 47 32.3 

108 aS 412 
140 28 30.3 
188 w 69.1 

17 27 49.9 
108 67 0B.O 

46 47 00.9 
131 00 22.7 
280 42 66.1 

103 42 22.9 
140 40 64.9 
213 60 36.7 

67 23 17 
140 60 17 
nB 07 47 

241 40 69.6 
288 43 17.5 
360 43 10.9 

32 63 66 

63 30 13.4 
E4 59 62.2 

f93 22 03.9 
63 OB 67.2 

61 42 01.8 
64 64 48.8 

62 11 16.1 
65 32 64.5 

ima6ob.e 

ai9 39 44.2 

ia io 4a II 

n i  ie 66 

800720.n 

M 68 a7.a 

57 n 1.6 

MI ie 10.7 

52 a9 13 . 9 

30 20.2 

66 64 68.0 
68 39 23.2 

6664422  
88 22 47.1 

144 6b 69.4 

e2 19 17 . 2 
71 24 21.6 
86 44 39.2 

141 36 01.7 

Carlow ........ 
Cat ............ 
Dentonlo ...... 

l- 

3.742363 
4.163845 
3.635194 

I 

Carlow ........ 
Dcntonio ...... 
Barr .......... 

3.052288 
3 . k9098 
3.938280 

Loplac0 ....... 

~aplooa ....... 
Eagle ......... 
Pass .......... 
Eagle ......... 
pass .......... 

4.163148 
4.264'2% 
4.286878 

4.440429 
4.420606 

4.370853 

Laplace ....... 
Eagle ......... 
Pass .......... 

cnriow ...... : . 4 . owmi 
Ban .......... A . 070iW3 T O ~  .......... ;.in113~ 

4.248203 
4.339707 
4.816188 

Dentonlo ...... 3.957934 
Tom .......... 4.m8018 
BWT .......... 3 . m ~ n  

Lsplece ....... 
Eagle ......... 
Pess .......... 

4.208512 
4.808108 
4.Zfm91 

Indlo ......... 3.901941 
I W m d  ....... 4 . MBBn 
alas3 .......... - I  3.9502411 

Tank near etatlon 
Laplace. 1918 . 

E&o Pass water 
and power 1wt. 
tall stack. k18 . 

Davidson ..... 4.130042 
Kennedy ...... 4.112117 

28 42 1.891 239 86 1 8  a 
100 29 a0.M 248 63 Ba . 1 

288 21 47 . I 
324 b2 2 2 4  

28 (2 88.085 242 16 49.1 
100 30 24.849 261 22 47 . ( 

a21 a i  68.8 
2435 43 13.3 

Lone .......... 
Eagle ......... 
Paw .......... 
SUO ........... 
Lone .......... 
Xagle ......... 
I'm .......... 
LlUo ........... 

4.07m 
3.023804 
3 . ma0119 
4.330153 

4.122670 
3.760764 
3.887228 
4.946376 

Laplace ........ 4.2oRg(n 
Eagle ......... 4.307624 
Paw .......... 4.281#)8 

. 
Motors . 

16793.0 
5971.0 

102826 
17881.0 
4240.3 

2281.4 
12171.2 

0102.0 
14525.2 
m . 0 

1w)o . s 
9861.2 

17051.0 
3641.5 

6525 . 3 
15270.2 
3429.2 

12419 .I 
14482.4 
1170.1 

9070 . 11 
16144.3 
3330.4 

4490 . h 
8977.5 
8086.6 

11215.7 

e.%. 2 

19770 . n 

797 a 9 

n ~ i 7  . a 
i307a o 
12849.3 

14228 1 
18877.4 
17218.8 

23488.4 
27E89.6 

17762 0 
21855 . e  
20882 0 

16177.3 
20301 . 3 
19110.3 

20391 . I 

ma33 . a 

ieiw . e 
19140 . a  
11 w)3. a 
4205.4 
8889 . 4 

21387.2 

lam . E 
w33 . 1 
4888 . e 

22160.1 

. 
root . 
. 

011157 
19590 
3370R 
500% 
13912 

21441 
7485 

38832 

20020 
47055 
8m 

41208 

56943 
11947 
04894 

18128 
uwxx) 
11261 

40745 
47547 
3859 

20779 
52987 
10828 

14733 
n8B2 
28528 

38797 
29237 

44m 
42481 

4Be80 
80293 
Mu76 

90461 

6u244 
71738 
07791 

69076 
w08 

63148 
867% 

w 
13797 

70108 

49508 
lR(BI1 
15!387 
72671 

32320 

min 

77082 

80395 

em98 

0m17 

iiim 

1 No cheuk on thlr podtion . 



potnMontlnuedj  Supplementory . . . . . . . . .  I 
Lane .......... 
Eagle ......... PW .......... 2.877444 

a . me128 
a.BEMo0 

Nlne. 1818.1 

Eagle ......... 
Laplece ....... 
Pass .......... 

awe a 'miles 28 ~ z a a a l  1 9 8 ~ 1 ~  
northwest of Pa- 100 n 02 m 289 8( 08 
loma north ga- 
ble. iei8.1 

P a l o m s  ranch 28 62 
wliidmlll. 1918.1' 100 24 

Tank Iimr red . 28 D 
roofed bulldlng. 100 24 
1918 . 

3 . 1 4 8 ~ ~  
3.140419 
8.WCXM 

Whdmillnearata- 28 b4 

Windmlllnearsta- 28 00 

tlon Lake. 1818 . 

fion Whlta.igi8 . 100 31 

100 31 

Eagle ......... 
P- .......... 
Laplace. ...... 

windmlii. l e l e  .... 28 OB 61 

275 12 34.5 
364 21 4 h d 

8.090392 

P.BBlI8 
8 . e ~  

Neely's ranch. 28 07 
Wlndmilt.  19818 . 100 33 

Jameraon ranch. 28 OB 
windmill, 1818 . 100 33 

143 36 13.1 

im aa 61 . a  

Eagle ......... 
P W  .......... 
Lnplace, ...... 

Back 
stlmuth . 

. . . .  
88694e.2 
128 21 8L6 
t361684.8 

70 47 07.3 
78 18 28.2 
850488.2 

76 21 61.7 
92 a8 80.4 

i ia ta a7 . 9 

IW 07 s4.e 
801144.1  
98 30 63.7 

117 08 38.8 
128 13 1 2 4  
161 48 37.3 

132 44 39 
188 09 07 

lee 42 60 
288 14 08 

6 0 2 6 3  
19 88 00 

32 62 (3 
191 a4 za 

318 22 M 
1099698 

a37 34 a3 
312 M 07 

176 43 81 9 
231 40 20.4 

148 64 89.1 
214 17 08. L 

1515 06 4 6. E 
217 65 28 . f 
26282oB.I 
29821021 
16 27 02 6 
96 M 19 . f 

174 21 M.8.e 

213 20 0 6 . 5  
2 8 1 0 8 4 8 7  
3238364.f 
mOOlh6 

3906738.6 
188 32 24 
216 24 62 

274 01 i6.a 

an 32 u(.m 

193 D me 

218 46 37 . c 
287 oa 01.7 

S. e77704 
3.828143 
8.020108 

Dlstance . i 

Eagle ......... 
Pasa .......... 
Laplace ....... 

Toetstlon . I (rn%?s) . 

3.871143 
3.882117 
3.7EMl6 

Eaglo ......... 
Peas .......... 4.354213 

4.,W683 House 12 milas 
n o r t h w e a t  of 
Ea le Paan. cu- 

Lamarmine. tank. 
1018.1 

Wlndmlll wuth of 
Btation N I n e . 
1918.1 

PO& 191Ll.l 

28 61 Mi47 312 39 U 
100 37 -49 816 04 21 

28 48 02 79 849 42 19 
100 28 80.10 119 16 28 
28 48 1 2  87 185 02 60 

100 81 I S  33 188 37 08 

Paas .......... 
Niiio .......... 
Nlne .......... 
Burr .......... 
Burr .......... 
Nine .......... 

3.owSx 
3.088870 

3.3.11770 
3 ..@3 4.M 

3.688708 
8.42(003 

Pen ........... 
Palome .. 

Burr .......... 
Pen ........... 

3.09593 
3.724877 

3.905704 
4.000052 

Paloma ....... 
Pen ........... 
Whit0 ......... 

4.OMZG1 
3.977059 
4.027288 

Pen ........... 
wif lp  ......... 
Lek0 ........ ... 
Wiflp ........ 
Lake .......... 

........... 

3 . 8 7 w  
3.838888 
25ogoao 

3.817483 
3.888161 
8.iU.5862 

.. ~ 

polomq ....... 4.634870 
Pen ........... 4 . W 1 5  

Dlxle ......... 
I'otors ......... 
Jsmoraon ...... 
Townc ........ 
Jnmerson ...... 
Towno ........ 
Dlxlo ......... 
Petore ......... 

. 
MoterY . 
. 

?S&6 m a  1 
7618 4 

Ma. 1 
1381.7 
4841.8 

4902.2 
4261.8 
853.8 

42119.6 
1081.0 

7432 0 
7 m  . 4 
60% 8 

m 0 & 4  
mm.9 

47ei . 1 

9700.0 
6011.6 

2140.7 
4 7 8 . 3  

3978 Q 
2064.7 

4 m 4  
6307.8 

m a 3  
1 m 1 . 2  

11436.4 
0506 2 

10648, (I 

7 m  . 7 
OQOZ . 2 
a03 . 7 

7873.2 
101% 0 

8123.1 
7084.0 
w 2 . 4  
7 434. e 
1&B.E 
mol . 3 

1377% 1 
73% 1 
174.1 

8881 . c 
13811 . c 
83111 E 
34m . t 
Ui14.3 

7mi . e 

9.808766 
3.833'270 
3.76966!! 
3.8Tl277 
3.200877 
3.898021 
4. 1 3 W  
3.804661 

. 
Feet . 

Jnmerson ...... 
Towne ........ 
Dlxie ......... 
Petom ......... 

7 8  
a8813 
a 7  

18448 
4 w  

1EM6 

18083 
13881 
2801 

13065 
isem 
a4a4 

2434 
zb692 
1w7 

74101, 
78826 

32021 
1e442 

7043 
28147 

15w14 
8710 

18379 
17412 

2840.5 
32812 

37413 
31185 
34830 

24802 
p016 
ee8 

24744 
25831 
83M 

28063 
23241 
18298 
u589 

32780 
46188 
24018 

673 
Zn481 

nm 
112423 
1w2 

b212 

4mia 

2.242262 
3 . 9 3 W  
4.1402'20 
& QKQ48 

No check on thls posltlou . 
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Supplementary 
pofnls.Continued 

Bpofford. church 
steeple. 1918.1 

U . S . COAST AND DEODEILlC SURVEY. . 
CiEOGIRAPHIa POSITIONS-Oontbued . 

I . . . . . . . . .  
28 10 18.36 91 25 18 
IM) N a 2  12 185 i)rl 

B r a c k o t t v l l l o  
Army ast flag! 
polo. 1&8.1 

B r s c k c t t v l l l o  
houso. cupola: 
1918.1 

B r a c k o t t v l l l o .  28 1822.37 87 20 64 
church. 1918.1 1100 26 18 34 1 210 14 80 

28 18 10.63 87 33 17 
100 26 10.42 208 27 27 

28 18 10.17 88 12 16 
100 25 21.24 200 13 00 

RW .......... 
Brockott ...... 

R m  .......... 
Brackott ...... 

4.397089 
3.812810 

4.396637 
3.823332 

Word. 1818 ........ 
01 35 48.1 

Peters .......... 
Ross .......... 
Urackott ...... 

4.'352179 
4.394868 
3.810601 

Windmill south of 29 22 10 . 83 66 68 '23 
stal lon John-  I 100 40 06.02 I 164 67 16 

Kelly ......... 
Moore ......... 
Hamllton ..... 

stollo. 191s.a 1 I 

f . 021883 
L.77G215 
4.145702 

Jlm. calm. 1018 1 ... '29 40 14.37 43 60 22 
1101 08 81.87 I 191 W 16 

WLndmlllncersto- 
tiori bloore.1918 . 

Windmlll north of 
fltatlon Mooro. 
1918 . 

Round Mountah 20 I1 30.482 104 39 1 .I 
101 47 44.067 I91 44 47 . ( (Moxlco). 1918 . 1 I204GOlK.i 

28 20 10.2frl 70 03 03 . C 
100 48 211003 118 38 63 . k 

218 29 17 .I 
28 31 11.371 253 44 42 . i 

100 48 41.555 2 30 05.5 
52 n 31.4 

JIm ........... 
McNutt ....... 
Bluo .......... 
Road .......... 
Eldritlgo ...... 
Foggy ..... ... 
Johnston0 ..... 

Whlte tip. 1018 .... 30 12 Bl.653 287 34 02 . 
0 30 66 . ( 

I102 46 6 2 . 4  72 41 03.2 

4.624077 
4.638041 
4.478675 

6.020205 
5.044261 
5.0411~78 

2343113 

251 11 68 . : 
319 (16 12. I 

1918 . 

Santa Rosa Moun- 
la in  (Mexlco). 

Precis0 levo1 B . 
M., E 31,1018.1 

Dol niostundplpo. 
flnlal. 1U18.1 

Windmill north- 
enst of statlor1 
Johnstone. 1918.1 

1018 . 

Bock 
S d m U t h  . 

29 05 2R 104 107 07 63.3 
102 37 1 4 . W  203 10 21.€ 

211 14 13.2 

20 22 41.10 08 08 08 
1M 40 04.04 

28 22 00.64 170 10 46 
100 M 12.10 282 21 10 

20 23 01.40 &3 21 62 
100 45 64.30 40 40 32 

. . . .  
ni 19 41 
6 a6 33 

207 13 22 
80 15 20 

as7 25 44 
2821126 

288 OI 46 
'29 14 07 

230 08 21.3 
207 18 57.0 
31 01 43 . 0 

2M) 00 02.5 
108 38 43.7 
bs 32 55.5 

73 48 27.8 
182 30 02 . 8 
232 24 37.5 

20114833.0 
203 a2 39.3 
271 20 20.6 

17 17 21.8 
23 32 411 0 
31 31 4 0 . G  

248 08 00 

366 18 34 
102 24 01 

213 21 43 
2m 39 10 

215 67 10 
344 67 19 

221 M 00 
11 ZI 16 

3.44 32 39.2 
116040.7 
26 03 52 . H 

228 57 23.3 
3SR 33 MI . 4 
88 44 37 . (1 
a m28.c 

23 00 11.3 
30 56 41.0 

117 47 W . B 

262 36 23.2 

843 46 2p . E 
71 17 43. 0 

IBB ao 46.2 

242 16 4 a z 

140 09 za . g 

........ E:Gu ...... 
Johnatono ..... 
Dobklns ...... 

I Distancc . 

3.970488 

2.927077 
3.738810 

3 . PsEob7 

Potm ......... 4.271300 
Breckett ...... 4.313236 I 

Dobklns ...... 
Johnnbno ..... 
McNutt ....... 
Jlni ........... 

Ross ........... 4.397164 
Prackott ...... 3 . EO9448 

3.647026 
2773062 

8.086803 
0.1109a86 

Pe ......... 
Blue .......... f?. ........ 4.0324W 

4.674140 
6 . cnaezcl 

Eldrldgo ...... 
€Ion ........... 
Drydon osst 

ball! . . 

IIamllton ..... 4.107248 
hlooro ......... 3.537424 
Kolly ......... 4 . MOB11 

9.817087 
3 . W1%4 
3.20246C 

D r y d o n  wstor  
tank. 1018 . 

Sharp tlp (Mox- 
le0  . 19 8 . 

30 02 47.730 48 MI St . ; 
102 00 .W . 184 I78 34 02.1 

278 44 08. I 

28 21 2&W4 183 48 621 
102 36 3 8 . w  202 57 10 . . 

210 43 7.5, I 

New .......... 
noad ......... 
Eldddge ...... 
Road ......... 
Dry ........... 
Btowii ........ 

4.80598~ 
4 . w 4 o c  
4.8'2375: 

4.703100 
3.68650k 
4.277818 

Unldy ......... 
Nowman ...... 
O?d (U . s . ........... 

0 . 8.) .  

4.317371 
4.MB71I 
4.2774% 
4.813381 

blotora . 
- 

1807 O. 7 
20670.0 

24054.8 
-3 

wxn . 8 
04911 G 

26882 1 
0813.4 

22490.8 
24823.8 

10516.8 
6% . 0 

13889.2 

. M. 9 
12008.1 

a3426 . 4 
34607.2 
30107.6 

04770 . A 

09935 . 6 
220.9 

8473.0 
8081.8 

846.4 
6481.7 

4430.3 
693.0 

am . o 

1.m1 . 1 

,10720.3 

1247.1 
6.0 

B6Ml(i . 0 
94220 . 0 
L W 1 . 2  

8582 8 
7080.1 
1693.9 

7~702.0 
70640.8 
83888.7 

604114.1 
4648.4 

1nm3.6 

207ea. B 
32203 . t 
18842 . I 
W P  . 8 

1 No check on thls pceltlon . 



PRECISE ~ I A N G U L ~ T I O N  IN TEXAS. 

G E O O R A P ~ C  POSITION&-Continued. 

Btation. 

'25 

Latitude 
and 

longltudo. 
Tostation. 

:hlspa. ....... 
(rouse ._... . .. 
Jewffian ...... 
load .......... 
Sldrldge. .... . 
Eldrldgo. .. . . . 
Road.. .. ..... 
Brown _....... 
New. _. ...__.. 

Supplementary 
PotnLt-Cantlnucd. 

hwtooth; 1918 ..... 

- 
Log 

(motors). 

4. M U 6  
4.780761 
C W 4  

3.705004 
4.018912 

3. -1 
.3.W2444 

4.106447 
4 . 6 7 m  

Twin Buttes (U. 
8. 0 .  8. SlgDal), 
1918. 

deters. 

Yofleta m o t i o n  
house s o u t h  
gable, i916.1 

Feat. 
-- 

Tres Hormanas, 
1918.1 

47930.7 
8o300.7 
3WZ.4 

Tres Hermanos 
(calm), 1918. 

/ 

167318 
19w?3 
124766, 

Ord (U. 8. 0. 8. 
cairn), 1918.1 

5820.0 
10397.1 

Mnrathon, 10181.. . 

loin 
34111 

Goat Mountaln, 

Tree (u. 8. 0. 8.  
slgnal), 1918.1 

Star (U. 8. 0 .  E.), 
1018.1 

Baldy {U.B.G. S.), 
1918. 

Flat cone, 1818... . . 

northwest ond, 
1918.1 

77b7.0 
8821.6 

15792.4 
37064.8 

South Guard, 1918. 

25449 
32242 

618lZ 
123539 

Ban Juan reforen& 
mark, 1917.1 

23413.7 
op801.6 

37054.1 

10.0 

549m.2 

31145.5 
23811.0 

B B B ~ Z ~  
e w . 9  

21.7 

!$6.32 

6.80 

Hand reforence 
XM&,1917.1 

76816 
189070 

123637 

54 

1&nn 
102182 
78317 

321927 
mi 

7J 

9 2 9  

1 8 4  

McAllon reforence 
mark, 1917.L 

ElrJdey referenca 
mark, 1917.1 

Mamle reference 
mark, 1917.1. 

Palo r e f o r e n c e  
mark, 1917.1 

Pedro reference 
mark, 1917.1 

Fordyoe referonce 
' mark,1917,L 

Eltoro raforonco 
mark, 1917.1 

Dry.. _. .. .. . .. 
3andorson (U. 

8 . 0 .  S.). 
New.. ....... . 
3rd (U. 8. 

Brown _._.__.. 0 .  S.). 

, , 0 

IO 41 08.32 
)4 13 40.12 

! 

R 67 n. sz 
)Z 15 26.74 

30 W 16.02 
33 13 34.40 

30 00 46.00 
D2 €4 30.03 

30 00 46.02 
D2 M) 30.72 

30 14 25.05 
03 30 64.43 

30 12 31.84 
03 10 11.N 

29 45 14.04 
D3 67 17.111 

30 46 3 a 4 e  w 47 3 8  MI 

30 40 3e.38 
03 47 3835 

30 38 07.88 
04 10 24.40 

M 23 24.44 

31 63 31.97 
04 61 39.68 

ao MI ~0.63 

20 11 17.40 
98 OB 36.83 

26 05 37. SS 
98 05 66.80 

28 14 03.W 
98 1 4  25.16 

28 08 4KlC 
98 ie 18 2c 

28 1 3  0201 
98.92 40. I 
28 19 37.x 

26 14 36.91 
98 28 69.11 

20 17 47. M 
98 84 46.74 

28 21 m.4: 
98 34 00. M 

98 27 48. 

-4.aOW70 
4.784343 

4.67b812 

1.220700 

4.740317 

- 
Azimuth. 

0 , ,I 

la5 64 32 
101 35 30 
202 27 39 

134 00 08 
237 a9 58 

311 62 34 
47 08 06 

178 14 14 
230 47 68 

22.4 GZ 16.3 
249 14 31.1 

280 40 45.9 

167 07 2-3 

270 47 63 

281 02 25 
911 29 44 

107 m 40 
218 05 31 

117 13 18 

116 (6 OB 

87 44 10 

172 M 07 

328 30 46 

322 41 40 
331 36 33 
384 38 69 

197 31 40 

33 09 39 

312 1 0  39 

2726364 

1903888 

180 36 48 

257 m 41 

26l 51 21 

279 11 20 

188 28 29 

Brown ... ..... 
Drd (U. 6 .  

Bnldy .... .. .. . 
3rd (U. 8. 

0. 8.). 

0. S.). 

Beck 
azimuth. 

4.4W95 
4.377671 

4.999793 
4.836365 

0 , ,, 
R5 39 46 I 

41 28 28 
22 32 m 
13 6R 60 
67 42 40 

31 64 '22 
!2905M) 

156 13 M 
80 50 33 

41 57 24.1 
09 32 24.6 

R1 01 20.0 

I07 07 26 

00 04 62 

01 11 69 
!78 22 10 

147 47 10 
38 18 43 

B7 13 18 

Fa5 (6 08 

m7 44 10 

E2 62 118 
77 30 24 

143 00 16 
151 62 10 
L66 W 23 
17 31 40 

113 09 38 

132 19 40 

92 63 54 

10 38 30 

0 36 48 

107 61 21 

148 37 m 

09 11 m 

8 29 29 

3tar .......... . 
3tar .... .. .. . . . 
Beldy .... .. . ._ 
mouse... . . . . . 
Nowrnan ...... 
Baldy ... . . .?. . 

Distance. 

1930480 

1.45#)83 

0.748188 

C ~~ 

4. -1 
4.599447 

I237U.6 
m m . 7  
L53947.3 

28.80 

36.61 

4853 

3123 

%e8 

49.20 

17.77 

14.17 

((170 

400011 
285192 
305076 

97.8 

116.6 

lsa6 

1 0 2 6  

910 

i e i e  

b a s  

46.6 

-6 

Newman. .. . . . 
Baldy ..... .:._ b O U S 0 .  .. . . .. . 6.062651 

6.187372 
4. w91fd 

Ean Juan.. . ... 
Bandy ........ 
McAllen.. . . . . 
Hlokley.. ..... 
Memle. ... . . . . 
Palo.. . .. . . . . . 
Pedro .... .. . ._ 
Fordp .... .. . 
~l t (M . . . . . . . . 

1.47422 

1.66036 

1.08417 

1.49487 

1.45728 

1.68249 

1.24889 

1.16137 

1.0701~ 

NO oheck on this posltlon. 



,26 

98 SO 40.245 

98 I 60.779 

98 01 24.327 

26 34 42.288 

z e a 2 i e . c n 3  

28aa23.209 

Etatlon. 

in a 14 

ug 00 14 

10 47 61 

Sikpplcnun(llry 
pin#-Continued 

99 03 01.686 

28 38 25.027 

26 42 31.1% 

QQ 03 46. e07 

Chlnges reference 

Banchez reference 

mark, 1817.1 

mark, 1917.1 

68 68 40 

168 10 24 

Margo reference 
mark, 1817.1 

26 46 31.935' 
QQ 10 18.805 

28 40 68.4RB 
88 08 29.620 

26 62 40.122 
99 17 49.761 

26 60 36.889 
88 14 38.183 

24 67 01.927 
QQ ie 28.688 

a~ 63 ~33.026 

2 6 m a i . m  
w) 21 20.y 

QQ 17 i 3 . a ~  

88 09 47.636 

26 69 62.024 

27 08 28. 647 
9Q2300.682 

99 17 61.388 

27 10 69.649 
Bo 18 dam 

QQ 18 33.887 

26 67 M.8u 
88 20 18.216 

Bo 26 1o.w 

Bo 21 18.8W 

27 08 ao.473 

27 21 01.02~ 

27 28 4s.416 

2 7 3 0 s a i s a  

27 ao 21.708 
QQ 18 44.621 

27 30 26.667 
QQ 28 17.607 

Labra reference 
mark, 1917.1 

I 
310 21 26 

330 26 OQ 

184 11 

49 07 42 

149 42 

170 41 09 

im 26 n 

232 

124 08 67 

218 00 4s 

177 08 

as1 a6 a7 

232 16 61 

7a a i  41 

aai a8 

 MI io 

183 42 

Burros reference 
mark, 1917.1 

Flores reference 
mark, 1917.1 

Press reference 
mark, 1917.1 

Roleta reference 

Alereference mark 

mark, 1917.1 

1817.1 

Evanlto rcferencc 

Zapata reference 

Rafael reference 

Moleno reference 

mark, 1917.1 

mark, 1017.1 

mark, 1017.1 

mark, 1817.1 

Humranreferencc 

Fcora reference 

mark, 1017.1 

mark, 1817.1 

Loma reference 

Ygnaclo referenm 

UnIon rcferenc 

mark, 1817.1 

mark, 1917.1 

mark, 1917.1 

D a n  reference 
mark, 1817.1 

George reference 
mark, 1917.1 

Urebeno referenoe 
mark, 1917.1 

For t  referenoa 
mark, 1817.1 

Taylor reference 
mark, 1817.1 

Cmbwr reference 
mark, 1817.1 

Laredo reference 
mark, 1817.1 

U. S. COAST AND GEODETIC SURVEY. 

GEOGRAPHIC POSITIONS-Continued. 

Latltude 
and 

longitude. 
Azlmuth. Beck 

arlmuth. 

___- 

D , I ,  

2% 26 61 

am 48 14 

e8 00 14 

190 47 61 

162 44 16 

2a8 68 40 

Ne io 24 

a08 47 18 

ia6 21 26 

1W 26 09 

14 11 

2a9 07 42 

am 42 

856 41 09 

8 9  28 22 

62 

ale 08 67 

a8 00 48 

ab7 08 

171 a0 37 

62 16 61 

263 31 41 

161 a8 

78 10 

a 42 

To station. 

~ ~~ 

:hlngcs.,. . . . . 
Banohm.. . . . 
Macgo.. . . . . . . 
Labra.. . . . . . . 
Burron.. . _. . . 

Flores.. .. . . . . 
Prssa.. . . . . . . 
Rolets.. . .. . . 
Ale.. . . .. . , . . 
Evanito.. . . . . 
Zapats.. . . . . . 
Rafael.. . . . . . 
Moleno.. . . . . . 
Humann. .:. 
Feora.. . . . . . , 
Loma., . . . . . , 
Ygnaclo.. ._ . . 
Unlon.. . . . . . . 
Dan ... . . . . . . . 
Qeorge.. . . . . . 
Urebeno. i., . 
Fort. . . . . . . . . 
Taylor.. . . . . a 

Caaboer .. . . . I 
IAaredO.  .. . . . , 

Log 
[meters). 

1.36164 

I. law2 

1.20140 

1.00247 

1.17660 

1 . m 2  

0.97864 

l .Ol4al  

1. a3403 

a 86270 

0.87832 

1. (u308 

1.08872 

1.18077 

l.oou12 

1.20387 

0 . w  

0. ma 

1.01841 

1. OBOn 

1. 

1 . 1 m 1  

a mea 

0.01063 

1.00164 

Distance. 

Meters. 

2 2  IN 

13.796 

16.90 

10.067 

14. BBO 

16.700 

8. 6a 

10. a36 

10.816 

a wo 

9.m 

1 1 . m  

12.21 

14.480 

1 2  44 

i~ ae 

a 976 

4.02 

10.483 

1 2  030 

la. ais 

11 a4.l 

R46E 

B I4 

11. JYa 

Feat. 
- 

7 h  4 

45.a 

sz. a 

83.a 

48.18 

64.19 

31.23 

y . 9 1  

a6.48 

28.43 

ai. 28 

37.07 

40.1 

47.61 

10.8 

60.2 

2% 4b 

. m a  

8i.a 

89.47 

a40 

47. ai 

17.77 

ab 7 

81.81 



Btatlon. 

Qalvan reference 
msrk, 1017.1 

Twin reference 
mark, 1017.1 

Cat reference 
mark, 1017.1 

.Bk reforenco 
mark, 1817.1 

BuppZemcniar y 
Polnfd--Contlnued. 

Knob refereeoe 
mark, 1917.1 

Orvil reference 
mark, 1017.1 

Qarclr reference 
mark, 1917.1 

Pancho reference 
mark, 1017.1 

Monument refer- 
ence mnrk,1017.1 

Corpus roforence 
mark, 1017.1 

Hebwn reference 
mark, 1017.1 

Ringgold refererlce 
mark, 1017.1 

Garma reference 
mark, 1017.1 

Qorgora roference 
mark, 1017.1 

Latltude 
and 

longitude. 

Roma refcronoe 
mnrk, 1017.1 

Azimuth. 

Fleldlngs ~ W ~ C O  

Davie roforcnco 

mark, 1917.1 

!nark, 1017.1 

0 ,  ,, 
27 36 01.083 
Bo 32 03.672 
27 3R 11.812 
OD 28 13.636 

26 20 41.887 
OR 42 20.168 

26 26 37.433 
08 41 16.148 

I 21 16.036 
88 48 02.648 

2626!28.805 
08 46 cW.616 

26 27 00.730 
08 53 03.403 

Tordlllo reference 

Coleman reforonce 

mark, 1017.1 

mark, 1017.1 

D 0 1  

310 33 

234 10 

8 07 62 

67 57 39 

4R 36 47 

36 38 02 

61 43 33 

Talone reforonce 

Thomaa roforonce 

Willle reference 

Brewstor referonce 

Cup referenoe 

mark, 1917.1 

mark, 1917.1 

m k ,  1017.1 

msrk, 1017.1 

mark, 1817.1 

28 26 66.5' 
08 66 43.376 

M) 00 35.673 

00 01 41.W 

274080.!20'2 
P9 33 43'680 

09 20 40.622 

27 43 28.480 
M) 30 62.924 

28 25 23.0~0 

26 28 12.256 

n 46 05.812 

n 46 ztii81 
Bo 41 14.029 

27 49 18.W 
80 ?a 37.800 

27 63 23.706 
90 44 22.590 

n w 02.856 
00 44 41.440 

28 01 04.834 
88 37 04.182 

28 03 36.183 
88 46 P.680 

28 06 68.210 
88 87 21.636 

28 06 36.025 
00 49 38133 

28 17 31.284 
QQ 48 80. nr 
a s i i 4 a i ~ ~  
MI 66 3!J.481 

60 OB 17 

35s 40 

180 13 48 

163 OB 

154 44 

130 67 

137 a 

38 87 

169 

33s 

Po 96 

67 84 

173 ,112 

134 88 

91 80 

ia io 

Back 
azimuth. 

e , ,# 

139 a3 

M 19 

188 07 52 

237 67 39 

228 38 48 

216 98 02 

241 43 a3 

05 66 za 

249 OB 17 

176 53 40 

8 13 40 

343 OB 

334 44 

319 67 

317 4 1  

216 37 

as0 

166 

E 4 9 6  

237 34 

353 sa 

314 as 

a71 80 

323 io 

Toatation. 

Knob. . . . . . - . 
Orvll._,. . . .. . . 
G aroia . . . . . . . 
Panoho.. . . . . 
Monument.. . 

corpua.. . . . . . 
Hebron.. . . . . 
Ringgold ..... 
Oarcone. ..... 
Gwgors.. . . . . 
Roma.. . . . . . . 
Fieldlnga.. . -. 
Davls. .... ... 
Tordillo ...... 
Meman.. . .. 
Tajone.. . .. .. 
Thomaa.. .... 
W U e .  ... .... 
Brewster.. . -. 
cup.. . . . . . . . . 
oalvan.. . .... 
Twin.. . . . . . . . 
Cat.. . . .. . . .. 
Blg ........ .. 

- 
Log nbters). - 

1.13Pe 

1.14457 

1. z8ws 

1. wm2 

1.07041 

1. ulo3 

1.11544 

1.48770 

1. #a35 

1.10089 

1.13008 

1.80842 

1. m a  

1.17178 

1.11911 

1.09830 

1.16761 

0.94408 

1. aim 

1.14W 

1. lam 

1. 2Bab 

0.88888 

1. PISO 

Distance. 

Meters. 

13. 68 

13.86 

18.19 

37.13 

11.76 

17. M 

13.016 

30.740 

la 835 

12.616 

13.62 

m. 25 

13.833 

14.86 

13. Ooa 

1254 

14.71 

a 81 

16. cn 

14.072 

13. =a 

16.840 

0. an 

18.08s 

Feet. 

44.6 

45.8 

63.0 

121.8 

3P.6 

67. ti 

42.80 

100. 86 

62% 

41.30 

44.4 

66.4 

46.38 

48.7 

42 67 

41.1 

4a 3 

28.9 

63.88 

46.17 

(9.87 

63.81 

80. m 

65.40 

Noohwk on thrs pcaitl~a. 



28 

8upplcmentary 
potnl843ntInuod. 

Tom roforonce 

Dentonfo reforonce 

Carlow roIerence 

Barr referonce 

Englfflh roletence 

Olam rolorenco 

h d l o  reloronce 

Farland rolorenco 

Mack roforonco 

Ke~edyroferenco 

Sllo referonco 

Davldaonrelerenco 

Pam roforonce 

Eagle roforonce 

Laplace rofcrcnce 

Lono rolorence 

Nine relerence 

Paloma reference 

Burr referonce 

Pen reference 

Whip relerence 

Lake reference 

White roference 

Towne relerenca 

Jamoreonrofermce 

mark, 1918.1 

mark, 1018.1 

mark, 1018.1 

mark, 1918.1 

mark, 1918.1 

mark, 1918.1 

mark, 1018.1 

mark, 1018.1 

mark, 1018.1 

mark, 1918.1 

mark, 1918.1 

mark, 1018.1 

mark, 1018.1 

mark, 1918.1 

mark, 1018.1 

mark, 1018.1 

mark, 1918.1 

mark, 1918.1 

mark, 1018.1 

mark, 1918.1 

mark, 1018.1 

mark, 1018.1 

mark, 1018.1 

mark, 1018.1 

m k ,  1918.1 

1 No check on thh 

u. s. COAST AND GEODEPIC SURVEY. 

GEOGRAPHIC POSITIOl?&Continuod. 

, ,, , ,, 
28 12 6O.xO3 283 I8 
Bo 66 21.420 

28 18 32. Iuy) 361 40 
Bo 60 12.033 

28 P 40.806 I27 07 
Bo 60 36.100 

28 18 12.710 69 08 
100 02 44.183 

211 23 25.617 324 01 6; 
100 00 40.840 

2828 1 2 . a  34 40 2; 
100 00 47.730 

23 21 24.102 366 13 
100 13 13.283 

28 25 23.783 272 40 
100 16 26.010 

!B 28 24.090 272 60 
100 16 64.365 

28 23 02.486 352 28 41 
100 13 34.102 

28 33 16.402 207 69 
100 21 68.244 

m 38 11.466 306 18 36 
100 IO 62.011 

2R4261.100 a32 03 
100 n 28. mu 
28 43 37.718 51 47 

100 27 07.600 

28 42 47.726 1 IO 
100 XI aa.088 

28 46 60.406 80 03 
100 23 11.400 

28 49 21.998 139 43 
100 31 11.040 

28 58 28.801 lea 13 

28 6236.011 308 13 
100 29 32.434 

2860 28.167 10 58 

28 60 48.271 97 a8 
100 34 01.103 

280000.083 97 !a 
100 31 37.087 

29 00 Oa.691 204 18 
100 31 02.882 

29 02 m . m  zaa 48 
I00 36 48.267 

28 OB 31.2Ml 228 16 
100 a3 86.814 
poeitlon. 

100 23 68.m 

100 29 05.267 

Btatlon. 1 1 Azimuth. Back 
azimuth. 

e I ,, 
103 I8 

171 40 

301 07 

230 00 

144 01 67 

214 49 27 

176 13 

92 40 

02 60 

172 28 40 

87 69 

126 16 3.5 

162 W 

131 47 

181 10 

16003 

110 43 

I43 13 

128 13 

180 60 

ma8 

n7 23 

84 18 

5 8 4 8  

48 16 

Tostatlon. 

Tom. . . . . . . . . 
Dontonlo.. . . . 
Carlow.. . . . . . 
I3arr.. . . . . . . . 
EngM ah...... 

Gl ass... ... . . . 
Indlo ..__. . ... 
Parland.. . .. . 
Mack .... . . .. . 
Konncdy ..... 
8110.. ... . . . . . 
David son.... 

Peas. - . . . . . . . 
p agio.. .. . , . . 
Lsplaco ...... 
Lono.. . . . . . . . 
Nino . . .. . . . . . 
Paloma.. .. . . 
BUT.. . . . . . . . 
Pen.. . . . . . . . . 
willp .. .. . . . . . 
Lake.. . . . . . . . , 
White.. . . . . . , 
rome. .  .. .. . , 
ramorson. . . . 

Dktancc. 

1.21381 

1.04W' 

1.1124l 

1.0884: 

1.12171 

1.10041 

0. W35( 

t. 1277: 

0. M A 7 6  

1.1074f 

1.1208t 

1. ttm 

1. oom 

1.07122 

1.00106 

I. 20883 

1.12226 

1.20808 

1.13008 

I. 13878 

1.011w 

1.06824 

1.01708 

1 . w 1  

1.08948 

- 
Motors, 

18.3W 

11.21c 

12.064 

12.25s 

13.237 

15.83 

0.41C 

13.4Z 

8.786 

12.808 

13.486 

t2 .w 

11.662 

11.782 

39. rn 

10. 100 

13.252 

10.147 

13.492 

13.766 

10.280 

11.435 

10.401 

12. lza 

11.7% 

- 
Foot. 

00. 23 

30.78 

42.60 

40.22 

43.43 

61.9 

30.87 

44.03 

28.82 

a. oa 

44.24 

42.62 

37.80 

3 8  06 

131.20 

6 2  82 

43.48 

62.88 

44. n 

46.16 

a. 78 

n. sa 

34. ia 

89.77 

88. &I 



PRECISE T~~IANGULATION IN TEXAS. 29 

GEOC3RAPHIO . P9SITIONS-Contiuuetl. 

- 
Supplementury 

mlnla-(:ontiuuod. 

Dixie roiorollco 
mmk, 1018.1 

Petora roloronco 
mark, 1918.1 

Ross roforonco 
mark, 1018.1 

h c k e t t  reloronco 
mark, 1018.~ 

Bobkins roloronco 
mark, 1818.1 

Johnatono retor- 
encemark, 1818.1 

Gmlltonroforonco 

Mwro roforonco 

K e l l y  roforonco 

hiark roforonco 

~ 0 0 1 ~  roforonco 

hkNutt roloronce 

&mlson roloronco 

J i m  r o l o r o n c o  

Blue  roforonco 

TipDetts rolorcuso 

:Babh roforouco 

.&oroforoncomrk, 

*tor roforonco 

nwsott rofcronco 

H d d y  roloronco 

PWKy roforonco 

mark, 1918.’ 

mWk, 1818.1 

IUWli, 1918.1 

mark, 1818.1 

mark, 1818.~ 

mark, 1018.1 

mark, 1818.’ 

mark, 10lM.I 

mnrk, 10IM.i 

mark, 1818.1 

mnrk, 1818.1 

1818.1 

mark, 1~18.1 

mark, 1818.1 

mark, 1811l.l 

Latltudo 

longltudo. 

__- 

, ,, , ,, 
z e o a 4 R . 4 4 ~  ZM 65 

100 41 42.714 

28 i n  32.0~21 ZM 20 
1Mf 30 03.446 

20 17 44.340 39 Mi 
100 401 41.022 

28 21 23.100 10J 40 
100 23 17.3% 

28 20 69.732 22 153 
100 48 22.001 

20 22 3 8 , ~  (18 43 
100 46 11.378 

20 33 08.050 28 23 

XI 20 i8.7m 310 

28 27 13.400, in7 48 

20 43 20.543 237 18 
IOU 48 47.7111 

28 32 38.020 2W 27 
101 on 14.001 

28 46 44.R73 131 04 WJ 
101 i o  03.m 

‘28 58 32.108 114 43 43 
102 51 oU.034 

28 46 14.330 120 13 
101 08 31.624 

30 (13 21.073 284 M 08 
101 20 12.1511 

28 t i  14.778 2od 00 10 
101 28 M.305 

ao 01 31.730 IS 17 10 

30 oa @1.485 u 33 

28 63 M.028 183 GO 19 
101 43 O Q . ~  

30 04 48.188 80 20 
101 43 I Y . ~  

30 05 64.718 232 42 00 
in1 48 40.043 I XI MI Ifl.512 277 32 45 

I 

1W 41 04.744 

100 48 4 7 . 7 ~ 1  
100 M 34.t40 

101 35 48.700 

101 37 4Y.374 

Dlxlo.. . ...... 
I’otors ... . . . . . . 
Itoss.. ~. . . . . . . 
Dmckott ...... 
Dobkins.. . .. . 
Jolmstonu.. . .. 
IInmlllon. .._. 
Mwro.. _. . . . . . 
Kolly . . . . . . . ._ 
Mark .......... 

F ~ l y . .  . . . . . . . 
McNutt ....... 
LIotrlson. .. .. . 
Jlm _.......... 
~ U O .  _._.. .... 
Tlpgotls . .... . 
Ilnbb.. . . . . . . . 
Ike _._..._...,. 
I ~ ~ t o r . :  . . ... 
Dassott.. . . ... 

Hoddy. ._. . . ._ 
I’oggy.. .. . . . . . 

]Ion _.._....... 

Kldrldge.. . . . . 

Beck 
ozlmuth. 

0 # ,# 

104 M 

104 28 

218 bo 

2% 48 

aoaa 

aw 43 

208 23 

130 08 

2M 48 

57 18 

IN 27 

311 04 W 

284 43 43 

300 13 

114 M 08 

24 00 10 

335 17 16 

233 33 

13 51) 18 

206 20 

62 42 08 

07 32 45 

MY 38 4.1 

XI 40 42 

I- 
1.19870 

0.98318 

1.15OG5 

119220 

1.18004 

0.82878 

1.26458 

1.01578 

1,01178 

I.lhlDB 

0.88rfl 

l.llaQ4 

1.05461 

I.w(i47 

I. iw7a 

0.99007 

1.01578 

0.87USl 

l .oUlO(1  

1.14676 

0.8W8 

1.00175 

0.82832 

1.00818 

-- 
Dlstanco. 

mark, ~ Q I H . ~  1102 01 4 8 . ~ ~ 1  

Hon roforonco  130 07 O O . ~ ( M  
merk, 1 ~ i x . l  102 07 01.m 

Eldrldgo roleronco 1 30 00 27.7t0 
mWk, 1818.1 :I02 09 50.377 

No oliock on this positlon. 

58 30 4 4  

201 40 42 

Notors 

15.84( 

0.020 

14.340 

15.56: 

15. 1 M  

0.74: 

18.30( 

10.37 

10.271 

18.201 

9. Bo 

ia:m 

1l .S  

10.16 

14.08 

8. 81 

10.a7 

8. 36 

11.61 

14.02 

7.78 

10.11 

8. w 

11.70 

- 
Foot. 
- 

51.87 

31.66 

47.05 

51.07 

48.73 

22.11 

00.33 

34.0 

33.71 

40 89 

32.6 

4.0 

37.2 

33.3 

48.2 

a2. t 

34.0 

30,7 

87.8 

46.0 

2b. 8 

83.2 

27, 8 

38.4 



30 U. S. COAST AND GEODETIC SURVEY. 

GEOGRAPEIO POSITIONB-Continued. 

Motors. 
--_ 

45.97 

128.94 

11.86 

34.05 

28.76 

37.70 

12.00 

31.69 

1Q.M 

19.83 

11.71 

17.38 

1.24 

12.68 

2.78 

14.08 

6.43 

Btatlon. 1 I Azlmuth. 
longltudo. Foot. 

'160.8 

W.0 

ago 

111.7 

94.0 

12a.7 

99.7 

lm.0 

64.1 

86.1 

88.4 

67.0 

17.1 

U.0 

0.'1 

16.1 

17.8 

... 

I I- 
Supplcmcntar y 

polnb-Contlnuod. 

Dryden eest haae 
reference mark, 
1918.' 

Dryden weat baae 
relerence mnrk, 
1918.1 

Road reference 
mark, 1918.1 

Banderson (U. 0. 
0. 8. reference 
W k h O .  1,1918.' 

Banderson (U. 0. 
0 8 roferenco 

Banderson U. 8. 
0. 8. re!erenco 
markho. 3,1918.' 

N e w  reference  
mark, 1918.1 ' 

D r y  r e f e r e n c e  
mark, 1918.1 

Pyle re ference  
mark, 1918.1 

Brown reference 
mark, 1918.1 

Natlon reference 
mark, 1818.1 

Madera reference 
mark, 1917.1 

Chanae~or refer- 
a c e  mark, 1917.1 

ord (u. 8. o. 8.) 
reference mark, 
1917.1 

Beard referenw 

&kho. 2,1918.' 

mark, 1917.1 

, ,, , ,, 
30 02 40.082 278 20 W 

I02 05 67.078 ' 

80 03 10.74 531 22 14 
102 10 08.676 

29 b9 88.839 88 20 2R 

a0 1222.ao4 37 W a3 
102 21 02.151 

80 12 20.688 132 86 18 
102 21 02.141 

a0 1220 202 202 46 58 
102 21 031478 

80 03 58.788 a15 00 34 
102 33 23.188 

300944.832 a00 24 
102 46 14.418 

a021 6O.ooO 336 4: 22 
102 40 23.850 

a0 09 17.276 37 58 38 
102 57 08.889 

a0 24 03.801 1013 19 30 
102 67 W.068 

80 36 33.026 184 29 icn M 4 7 . m  

30 41 %.a14 208 a2 66 
lm Ob OB. 232 

ao 14 26.180 isa 03 32 
lOa a0 M.4Q3 

80 49 40.382 239 24 

102 18 02.79  

Back 
azlmuth. 

0 , ,, 
OR 20 SI 

81 22 17 

268 20 28 

217 W 33 

312 35 18 

22 46 68 

135 00 W 

120 24 

168 41 22 

217 68 38 

288 19 30 

4 2 0  

2R 32 66 

a38 03 32 

BO 24 

13 17 a4 

288 31 

Toatatlon. 

Drydon easl 
baso. 

Dryden west 
base. 

Road.. . . . . . . 
Banderson (U 

8. a. 8,). 

Bandorson (U 
8. a. 0.). 

Bondorson (U 
0. Q. S.). 

Now. . . . . . . . . 
Dry.. . . . . . . . . 
Pylo.. . . . . . . . 
Drown. .. . . . . 
Natlon.. . . . . . 
Madera ...... 

Chancellor.. . 

Ord(U.B.G.8.: 

Beard.. . . . . . . 
star.. .. . . . . . . 
Baldy.. . . . . . . 

L O C  
motors) 

1.80248 

2.1100 

1. W372 

1.53212 

1.4688.1 

1.5784 

1.08243 

1.499% 

1.ZQW2 

1.28851 

1 . W  

1.24005 

0.71033 

1,10312 

0,44091 

1.14788 

0.7M8E 

- 

Dlstanco. 



I'olnt to 
8tUtlon . which olosw Elovatlon . i tlon rofora . 

Clam e-cont .. 
Oalvnn ........... 
cup .................. 
Twin ................. 
ntg ................... 
Tom .................. 

' Netma . 
Btatlonmark . 254.76 

.do ....... 243.77 
do ....... 244.18 
do ....... 2lil.63 
dol. ..... 202.14 

dfefns . 
24 . 16 
20 . 84 
31.38 
43 . 13 
62 . a0 

claas 1 . 
NO .............. 
Donna ................ 
RQII J U ~  .............. 
b n l o  ................ 
l'odro ................ 

8tatlonniurk . 
do ....... 
do. .  ..... 
do ....... 

.do. ...... 

Drydononat bsw, ..... do ....... 046.66 
Drydon wost base' .... .do ....... 076.81 
NowmM .............. do ....... 1047.82 

............... do ....... 1585.00 
,!&J$s; .. .............. I .d 0.  ...... I 1724.27 

%xold ............ 
h b r u  ................. 
Zepetn ................ 
UMlJono ............ 
1"oorn ........... .I 
Pw%;. ............... 
, ~a ,ono~ .  .............. .............. 
I.nPlnco .............. 
JOhxutone ............ 

Clad8 4 . I I 

..do.. ..... 63.93 
do ....... 121.30 
do ....... 113.26 

.do ....... 130.80 .... .d 0 .  ...... 138.63 

do ....... 182 . ga 
do ....... 16L80 
do ....... 237.70 
.do ....... 266 . E4 
.d 0 .  ...... 320.01 

Cat .................. 
Dontonlo .............. 
Cerlow ................ 
Knglish ............... 
I h r r  .................. 
Indlo ................. 
Olass ................ 
Fatlnnd ............... 
Mack ................. 
Kbnnody .............. 

.do ....... 220 . 30 
do ....... 250 . IiU 
do ....... 268.30 
do ....... 205.41 
do ....... W . 63 
do ....... 261.10 

!BO . G6 
do ....... 281.60 
do ....... 250.07 
do ....... ' B3.5. W 

L .do ....... 

........... . I  .... .do ...... .I 

8110 .................. 
Davldson . .,. ........ 
Lone .... i ........... 
Eagle ................. 
Pass .................. 
Mino .................. 
Palomn ............... 
burr .................. 
Pon .................. 
WUp ................. 

.d 0. ...... !X& 01 
..do.. ..... 202 01 
..do.. ..... 270.' 16 

do ....... 279 . l o  
do ....... 276.16 

do ....... 2oo.W 
do ....... 270.06 

.do ....... 273.83 
do ....... 27% . 18 

do ....... p2.23  
Rand ............... 
M o A l h  .............. 
mokloy .............. 
Mhlon ............... 
h l o  .................. 
Eltor0 ................ 
J?ord co ............... 
I'ancXo ............... 

.do ....... H.80 
do ....... 3'. 12 
.do ....... 32 . OB 
do ....... ' y.71  
do ....... i2.40 

do ....... 04.07 
do ....... 71.78 
do ....... 113 . 23 

Xret . 
70.2 
(a) . 2 

141.6 
171 . U 

170.9 

871.6 
448.8 
465.8 

601 . B 

842.1 

iuo . a 

so8 . a 

408 . a 
770 . a  

1072 .a  
2118 . a  
2317.1 
BaW . G 
6067.0 
6 m . l  

07 . Q 
DI . a 
106 . a  
170.2 
237.7 

810.6 
!US . 6 
871 .A 
238.4 
333.7 

244.2 
207.4 

3% . H 
a30 . n 
w . a 

471.13 
457. a 

840, a 
r m  o 
425 . a 

433.7 
409.1 

400.2 

400.3 
401.0 

401.2 
468.8 
612.4 
816.4 
690.7 

m . 9 
621.4 

074.6 

084.8 
bo7 . a 
007.0 
773.0 

011.1 

774.3 
7% . 3 m . 1 

4m.x 
003 . a  

w . a 

000 . a 

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

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

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

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

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

........ .....a o ....... 

. 

72.65 
10 l. 70 

74.42 
81.40 

110.81 
120.06 
100.89 

143.82 
130 . aB 
1Y2 . a0 
15% 12 
107.67 

8tstlon . wvllieh olovn- $lovatIan . 
tlon refors . I I 

Petors ................. 
Rosa .................. 
Brackott .............. 
Dobklris .............. 
H w t o n  ............. 
Mooro ................. 
Koll ................ 
Foel .................. 
Harrlson ........ : 
Jlm ................... 
Bluo ................. 
(111 tta .............. 
B & i  . ............... 
Proctor ................ 
Iko .................... 
Bemctt ................ 
E d d y  ................ 
Peggy ................ 

hied ................. 
M c d t t  .......... 

do.. ..... 309.21 
do  ....... 335.00 
do ....... 610.64 
do ....... 341 . LN 
do. ...'.'.. . 44O.20 

do ....... 401.04 
.do ....... 378 09 
.do ....... 670.33 
do. ........ 120.00 

.... .do ......... W:76 
do ....... B(M ;u) 

.do ....... OW 08 
do ....... G51.20 

.do ....... 0% 72 

do ........ : W2, ?2 
do. ...... 630.77 
do. ........ 1.843.13 
do ........ 658.28 

:.do ......... W.'40 

... ..do ....... . WM 
F h %  ........... .I..... do ....... 
Prwa ................ .do ....... 
A10 ................... d 0.  ...... 
Rolota ............... .do. ...... 
E v d t o  .............. .do ....... 

102 74 
162.14 
120.63 
123.84 
140.89 

Dan ................... 
DolorM .. : ........... 
Fort ................. 
Casboor .............. 
Q @ q O  ................ 

do ....... 172.40 
.d 0 .  ...... 1 ~ 1 . 0 1  
do ....... 161.84 

.do ....... 202 . E3 

.d 0.  ...... !?A5 . 60 

Dry ................... do .......I l S l 4  
Brown ........... I .....el.. . 

Hen ................... 
EIdddgO ..... L 
Road ............... 
fienderaon ............. 
NOW., ......... i. 

................ V ... 
Madorn ......... .I ..... 20. .. 

. . . . . . . .  
do ....... 711:75 ........ do ....... 71% 72 

..do.. ..... 740.05, 
do ....... log l48  ... ..do.. ...... 921.84 

Chancellor ....... 1175.87 

Board ............ .,... do.. ..... .I527 .67 
fitnr do ....... 1833.80 

Ord(U.8.0.8.). ..... do ....... 2070.02 

Baldy do ....... W; 74 

Taylor .............. 
Orvll .................. 
h o b  ................. 
Fielding ............ 
Davis ................. 

>>Pt . 
836.8 
788 . R 
801.1 

E. ; 
723.0 

R70 . R 
Iuz .1 

836.0 
a54.8 
w12 
8 2 . 0  
8126 

820.8 
RSB . 0  
016.0 
916.7 

n78.8 
908.6 
883.1 
8RR7 
916 . 9 

910 . 0 
017.4 
919.0 
966.3 
880.0 

1014.6 
1098.1 
1075.0 
1121.7 
1474.0 

1315.8 
1240.4 
1m.0 
1389 .e 
1004 4 

2114.8 
igm: P 
2154.6 
1W.0 
m2.7 

823 . 5 
(LYI . a 

m . a 

2lla.d 

2335.1 !xi%..¶ 
u30 . n 
3551.4 
w 4 . 4  

ua3 
M34 .7 
4 2 m a  
61ac 4 
4:QP . 4  

3857.8 
6814.0 
toll . 7  
0344.6 

I 

8378 4 

. .do.. ..... xu . 02 
do ....... N! . 70 
do ....... 164.78 

.d 0 .  ...... ZB . 40 
do ....... 1 m.01 

800 noto mgnrdlog nccurecy at ond of table . 

Tordlllo ............... 

BMw~tor .... , 
%loman .............. 
Thnn.9 .............. 
W ~ ~ I l o  ................ 

do ....... 180.20 
do ....... 2(w . 01 

.do ....... 23U . 01 

.d 0 .  ...... 290.36 ........ .do ....... 242.73 
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TABLE OF ELEVATIONS-Oontinucd. 

Class 3. 

Edlnburg court- 

Ban Juan stand- 

rrstand 1 
MMon, flrsf r. It  

housc. 

p&~e.  

'1  Ilolnt to 
Gtatlon. wllich olovu- I ISlevatIon. 

Afitcrs. 
Top ofcupola. W. 8 

Baso of flnhl. 

..... do ....... 
Top of stack.. 

I tion rcfors. I 

end. 

stcople. 
Hidalgo church 

I n t e r  n a  t l o n a l  
BourldaV Sur- 
vev Monument 

Beso of flnlal. 

Mark ......... 

__ 
pump'. stack. 

Banco .......... Gtatlon mark. 
Monas&y,north East cupola.. 

Romn Catholic 
Church. 

noma Churchof 
the bovenant. 

Zapata church 
Zapata,post Ornm 

SteePlLi 

..... do ....... 
Baso of cu- 

ROO$. ........ 
Dwo of &lid. 

pola. 

R:P. 4.9 
R1 ande Cath- 

0% Churcb 

h o w .  
Rlogrbdo court- 

Rlograndestand- 
e PIP.  

Intersectlon 
oft woslnpeY 
of steople 

Basooldal ,  
cupola. 

Baw of Dnlal. 

68.7 

87.2 
Bo. 3 

77.4 

37. I 
MI. 8 

1 . 2  

47.0 

73.3 

84.0 

01.0 

80.5 

7u. 0 

07.4 
U7.0 

CkWS S X O n .  
Fccf. 

181.3 Lnrcdo north 

103 Lnralo south 

188 Lorctlo, olwtric 
218 11 ht  undpowor 

pFaiit. 
Nuovo Lordo, 

'm atandpllm. 

wiro~&mart. 

,VilOl&iS mart. 

I n  Contra1 Lurwlo 
103 watcr works. 

Isnhol.. .......... 
175 Mntthown ririicli 

whito whidmld 
Tordlllo, whlto 

154 house. 

Red.. ........... 
1)ontoiiio Hotel. 

ntondpipc. 

Mouii tain. 

Word.. ......... 
270 s a  11 t 1% I1 o s a  

290 
Black Mountaiti. 
Ejawlooth blouir- 

284 Lalii. 
Sorillionst h r u -  

'2.50 oho, flat cono. 
Gouth llriurd 

320 Mountain. 
3x1 aoat Mountain.. 

l'ointto I 
whlch clova- Blovatlon. 

Mclers. 
Top. ......... 218.8 

.. ..do.. ..... 217.0 

To of brick 170.7 

Top .......... lb8.9 

slack. 

TO or brick 148.4 

Sbtlon mark. 104.2 
Hub of whwl. 1713.8 

sfack. 

Wwt gablo.. . 148.8 

Ytationmnrk. %I. 6 
Routh gnblo.. %. 7 
Fiuial.. ...... 382 2 

Htatlon mark. 0.10.3 
Hlghost point 2737.1 

.... do ....... w . 0  

.... do. ...... 2337.3 

.. ..do.. ..... 1723.3 

... .do. ...... 2(107. U 

... .do.. ..... 1540. x 

No check on thls olovation. 

NoTE.-The datum for all tho elevations is moan sea lovel. Tho slations are in 
three claeees-first, those fixed by direct conncclion with sea lcvel, thc clovations of 
which are eub'cct to a probable error of f0.15 meter. second, tho slations in the main 
echeme fixed by reciprocal mwurcs of vcrtical a n g h  nnd subject to ])robalJle orrors 
varying from hO.16 to kO.9 metor; and, third, the intcrscction stations tho clew- 
tione of whch are fixcd by moseuroment of vertical angles which are uot reciprocal, 
the etaions not being occupicd, and subject to probable errors wluch may bo ae 
great aa f2 moters. 

DESCRIP'PION OF STATIONS. 

This list may b o  conveniently consulted by reference to the illustra- 
tions at the end of this publication or to tho index. All azimuths 
given in the descriptions aro rockonod continuously from true south 
around by west to 360°, south boin Oo, wovt '30' north 180°, and 

aa such. 
In general, except where the contrary is specifically stated, ths 

surface and underground mark are not in contact, so thst  a dis- 
turbance of the surfaco mark will not necessarily affect tho undor- 
ground mark. The underground mark should bo rosortod to only 
in case whore thero is evidonco thut tho surfaco murk hns boon 
disturbed. 
The name and dates given in oach description immodiutoly after 

the county refer to the chief of pnrty by whom the station was 

east 270'. Where magnotic azimut i s are givon they aro indicated 
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FIG. 1.-STANDARD M A R K S  OF THE U. S. COAST A N D  GEODETIC SURVEY. 

1 .  Reference mark.  
2 .  Bench mark. 
3. Magnetic station mark. 
4. Triurigulation stntion mark. 
5. Hydrogroptiic station mark. 
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established, the dnto of tho establishment of the station, and the 
date wlpn tho station was last recovered. 

Any person who finds that one of the stations herein dascribed 
has been disturbed or that the dosari tion no lon er fits the facts is 

Su1'0cy, Washington, D. C. 
roquosted to send such information to t K e Director, t i 3  ast and Geodetic 
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i s  a drijl hob  or depression, (d) an iron spike set point up in cement in R drill hole or 
de remon. 

&ole 9.-h a bowlder 3 feet below tho ound ( a )  a standard bronze tnbkt wedged 
in a drill’hole, (b )  a standard bronzo tn%et set i n  concrete in a dopreesion, (c) a 
copper bolt set with comont in a drill hole or dopwion, ( d )  an iron spike sot with 
cement in  a drill hole or depression. 

No& lO.-Emhoddod in onrth 3 feet bolow tho surface of tho ground (a) a bottle in 
an upright pmition, (b)  an earthenware jug in an u right pmition, (c) a brick in a 
horizontal position with a drill hole in ib upper s d c e .  

Referencc marka. 

Note 13.2A standard bronze tablet with the arrow pointing toward tho etation sot 
at the center of the top of ( a )  a squaro block or pmt of concrete, (b)  a concrete cylinder, 
( c )  an irregulnr maea of concrete. 
I Note 12.-A standard bronze tablet with tho arrow pointiiig toward the station (a) 
wedged in  a drill hole in  outcropping bedrock, b) Rot i n  concroto in a.dopression 

Note 1S.-A standard bronze tablot with the arrow pointing toward tho station, 
sot in cornrote a t  the centor of tho top of a tile (a)  which $ embedded in tho 
ground, (a) which is surrounded by a maae of concrete, ( c )  which i s  faabned b monm 
of concrete to the upper end of a long woodon pile driven into the mnrah, ($which 
‘is aet in a block of concrete and projects from 72 to 20 inches nbovo tho block. 

in outcropping bedrock, c )  wedged in a drill ho I e in a bowlder, (4 sot i n  concrete 
in a d e p d o n  in a bowl 6 er. 

Witness marka. 

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

ench apex of the trim le, ( b )  a square hlazo with a nail a t  the center and each corner 
of the square, (c) a bifaze mth  u standard disk reference mark set a t  itR centor into 
the tree. 

PRINCIPAL POINTS. 

Eandy(HidalgoCounty, C.V. R o d y ,  1017).--About(Imilessouth anll Smiles\v& 
of Donna, 3 milea weat of the point w ere tho road running south from Donna alon. the 
east side of the Donna su r mill joins tho military road, and 1.8 miles weat o!tho 
point where the Donna 8 n a l  c r w  the military mad. The station ie about 40 
metera south of the military road and 3 tolephone poles east of the point where tho 
military road changoe direction from woat to southweat. The station is marked by a 
bronze tablot in concrete, tu described in nom Is aud 7c,l with a reference mark, a 
bronzo tablet in concrete, a8 described in note lln,I dietant 36.61 metera (116.6 foot) 
in azimuth 213O OY 38//. 

San Juan Hidalgo County, C. V. Rodgson, 1917).-About 3.0 miles weat and 0.0 
mile north of il onna, on the weat aide of a newly opened road which leaves tho Donnn- 
Miseion road 3.6 miles wmt of Donna, and 0.6 milo north of the St. Louia, Brownsville 
& Mexico’Railway, on a small aand ridgo. A canal is projected to run just north of 
the mtation along the foot of the tower. Tho stntinn is marked by a bronze tablet in 
concreto, na deecribed in notes la  and 7c,’ with a rcforonce mark, a bronze tablet in 
concrete, ae deecribed in note lla,I set in the fence line along tho mad on the sido. 
nenreat the atation, distant 28.80 motera (94.5 foot) from the station in azimuth 1 7 O  
31’ 4W/. 
Donna (Hidalgo County, C. V. Hodgeon, 1013; 1917).-About one-half milo south- 

east of Donna, on tho west Bide of a large irrigation canal, on land owned by Dr. Rob- 
erta, of Donna. A Mexican jacal is 25 motera (82.02 foet) wt of north from the station. 
The center of tho transit on tho longitudo pier waa 31.607 motem (103.70 feet) from the 
station in azimuth 90° 18’ 33”. In  1916 this pier, which waa of concreto had been 
broken off oven with the surface of the ground, but the bnse waa still in pjaco. Tho 
station is marked by a bronze tablet in concrete, aa described in notcrr 111 and 713,’ 
with a reference mark a bronze tablet in concrete, aa described in noto 11b,l aet at 
theaamoolevationastheatation, distant31.68metere 103.0 foot)inazimuth 8°07/08”. 

Rio Hidalgo County, C. V. Hodgmn, 1913; 1917).-About 40 motem south of the 
old mi I itary road in an open space directly in front of P r o p m  village. The 
church at Progroruu, is about 400 meters diatant, in azimuth 358’ 24’ 62”. The etation 

“Donna 1923” was etonciled on the metal station an 6 roferonce marks. 
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h marked by a bronze tablot in concrete, as described in notee Ib and 7a,1 a 
reference mark, a bronze tablet in concr~te, ea deecribed in note llb,l wt at the m e  
elevation as the station, in a fence line 1 meter east of the gate on the road leading 
from the main road to Progreaso post office and church, 42.61 metem 199.8 feet) h m  
the ststion in azimuth 354O 05’ 56”. In 1917 “ RiO 1913” w88 stended on the metal 
station and reference marb. 

MoAllen (Hidalgo County, C. V. Hodgson, 1917).-”Wo milee north of McAllen, on 
the east a d e  of the main wagon road, in a mal l  field owned by T. H: CromwelI, 1343 
D Street, Lincoln, Nobr. and rented b P. R. Ibce. The stahon m 48 metera 157 
feet) southwest of tho southwwt corner o?Mr. Rice’s midence. The atation is marLed 
by a bronze tablet in concrete, ea described in no ta  la  and 7c,’ with a reference ma&, 
a bronze tablet in concrete, aa deecribed in note ?la; eet.at the southwest corner of 
the h o w ,  48.325 meters (158.5 feet from the stahon m azlmuth 132’ 19/ 40”. 

west of McAllen, on the farm of J. J. Hackney, about 60 or 70 metme (200 or 225 feet 
northwest of his house, 30 meters ( 2 0 0  feet) northwest of a concrete water tank, 3$ 
meters (1% feet) east of the east fence line along the lane leading south to Mr. Hack- 
ney’s h o w ,  and 25 metere (80 feet) north of his feed-lot fence. It ie beat found by 
goin south from the old rdrond dopot at McAllen for 4 miles, weat 1 mile, and then 
mutf one-half milo to hfr. EIackney’s h o w .  The station h marked b a bronze 
tablet in concreto, aa described in no ta  l a  and 7c,’ with a reference mar z a bronze 
pblet in concrete, as described in note lla,l31.23 metere (102.5 feet) from &e stahon 
m azunuth 9 2 O  6Y 54“. 

About 6 milea northweat by 

3 t  by  south from the ranch h o w  and the same distance eoutheaat ky east. from the 
windmill and tank at tho ranch and about 10 metera muth of the wagon tml leading 
Wtward from the ranch. The station is marked b a bronze tablet in concrete, tu 
described in notos la and 7c,1 with a roforence marl, a bronze tablgt in concrete, 88 
described in note 1la,1 30.13 metera (98.8 feet) from the atation in azimuth 191O 
21’ 31°. 

F a d e  (IIidal o County C. V.. Hodgson 1917)..-About 4 miles west of Miseion, 1 
mile west of the ffamie railroad =ding, and 0.4 mile eouth of the mlroad. A wagon 
road, which c r m s  tho railroad 1 mile weat of Mamie, runs south and then southweat 
0.8 mile to a point whero it intemecta with B north and south road, which is cleared 
through tho brush, but which is un ded and untraveled. The station ie 12metem 
(40 feet) east of t h b  intemoction. !?e station is marked by a bronze tablet in con- 
crete, as described in notos la  and 7c,1 with a reference mark, a bronze tablet in 
Concreto, detjcribed in nota lla,128.66 metere (94.0 feet) from the Etation ixi azimuth 
loo 29/ 36”. 

C. V. Hodgson, 1917).-About 6% mila north of the St. 
h u b ,  Bromville & hgxico Railway, 7 milee north by west from Penitaa, and 2% 
miles northwest from palo Blanc0 ranch, near a new frame h o w  and Windmill on a 
rt ranch. It t best found by going throe-fourthe mile northwest from the P$o . lanco ranch, thon 2 milca north and one-hslf mile.woet the etation. Thy &ahon 

markod by a bronze tablot in concrete, ea descnbed in no ta  la and 7c with a 
reference mark, a bronze tablet in concrete, aa described in note l la, l  set a t  the north- 
Weat corner of the new frame home mentioned above, 49.26 metere (181.7 feot) from 
the station in azimuth 0’ 35’ 60”. 
Pedro (Hidalgo Caunty, C. V. IIodgaon, 1917).-About 3 milea eaet of Sm’ordyce, 

1 mile north of tho Mimion-Riopnde wagon road, On the hill a t  the north edge of 
the Mexican village of Tabasco, and a t  tho north end of a emall unfenced cemetery, 
2! metors (69 feet) east of tho center of the main wa n road W n g  north from the 
village, 14 meters (40 fact) north and 2 metem (7 feet$& Of the monument marking 
the pave  of Ignwio ‘hemno. The etation L marked by a bronze tablet in concrete, 
as described in noM 1s and 7c,l with a reference mark,.a brom? tablet in CO~crete 
&B described in note 11a,1 17.77 metors (58.5 feet) from the &&on m azimuth 107& 

Eltors (Stan: County, C .  V. Hodgson, 1917).-AbOUt 8 . milea nO*We& Of Sam- 
61’ 21”. 

fordyce, 7 mi l a  north of tho military wagon 4, 4.05 m a.no* of Fordyce, and 
0.3 mi10 west of tho Eltoro ranch, on the enst 
north p u t  tho Eltor0 ranch. The station is marked by let in concmte, 
aa described in iiotes la and 7c,l with a reference mark, 8 bronxe table$ in yonCrete 
as described in note 11~1,’ 40.79 meters (163.6 feet) h m  the ln azimuth 8d 
29’ 30”. 

Rickley (Hidalgo County, C. V. I3 o w n ,  1917).-About 4 miles south and 2 milee 

Mimion (Hidalgo Counq, C. V. Hodgeon, 1917 
west from the tom of Mimon, on a ranch owned k- y Alfredo B lorea about 0.3 mile 

Palo (Hidalgo Count 

?i 
Trosdr-lng of the mmn W 

bronze 

1809p.33. 
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Ford ce (Start County C. V. ITodpon, 1917).-About, 3% miles west and 3 milee 
north ofsamfordyce, 2 m’iles north of the military wa on road, 1 mile north of the 
point where the r o d  from Samfordyce to Itltoro r a n d  changes from a northweat 
to a north course, and 6 meters (16 feet caat of the middle of tho prment track, and 

concrete, as described i n  notes la and 7c,l c i th  a rcference mark, a bronze tahlct in  
concrete, aa described in noto ]la,’ 14.71 meters (48.3 feet) from tho station in azimuth 
287’ 48’ 48”. 

Pancho (Starr County C. V. EIodfison, 1917).-About 7 miles direct and 0 miles 
b y  rond north-northemt oi Garria ost office, juat enat. of tho ranch house on the north- 
en8t ranch of Pancho Lopez. Ttero is a windmill 10G meters 348 feet) from the 

midway between two small sheds, the northcrn one with a shingle roof and the southern 

d l tan t .  The station is marked b y  a bronze tnldct in concrete, a8 dcscribc in  notes 
thatched. The northe& corner of the aoiithcrn shed is about 58 mcters 

la  and 7c,l with areference mark, ahronzetablctin concreto, ne described in note l l n  1 

set dust west of a brush corral, 37.13 meters (121.8 feet) from the station i n  azimuth 
237 57’40”. 

Garcia (Stnrr County, C. V. IIodgaon, 1917) -About 2 m i l a  north-northweet of 
Garcia po& ofice, 2 miles north of the military wagon road, about one-half mile south 
of a cleared field with a large, lone meaquite tree in  tho center, 20 meters (GG feet) 
esat of a wire fence, and 17 metors (50 feet) west of the centcr of a ranch rond which 
leaves tho milita road 0.7 milo west of Garcia post ofice at the  southwest cornor of 
some cleared fielTs and runs north, The station is marked by a bronze tablet i n  
concreto, &s dcscnbed in no ta  la  and 7r,l with a reference mark, a bronze tablet i n  
concrete, as described i n  note l l i ~ , ~  19.19 meters (G3.0 feet) from the station in azimuth 
189’ 07’ 55”. 

Monument (Starr County, C. V. Bodpon, 1917).-About 3 miles east of Riogrando 
on a rocky oint of the terrace or bcnclh, 150 meters (490 feet) north of the  mili- 
tary road. 1 brick rnonumcnt emily visible from the road, is 12.9 meters 42.3 feet) 

Cornmimion Survey, a few mcters north of the road, l 150.58 meters (494.0 feet) from 
the station in azimuth 82’ 57’ 12//. a bronze tablet in  
concrete, aa described i n  notee la  and 7c,l with a reference mart, a bronze tahlct in 
concrete, m dacribed in  note lla,I 11 70 meters (38.6 feet) from the station i n  azimuth 
228’ 30‘ WO”. 

Corpua (Stnrr County, C. V. HodgRon, 1917).-About 5.5 miles north-northenat of 
Rio ande, 180 meters (490 feet) weet of the Riogrande-Cor us Christi wagon 
r o a r  and one-fourth mle south-southmeet of a Mexican ranc! houso in a small 
bwinlike deprcaeion. The station is marked b y  a bronze tablet in concreto, as 
described i n  notes Is and 7c,l with a reference mark, a bronze taklet i n  concrete, w 
described in noto lla,1 17.51 metere (57.5 feet,) from the station i n  azimuth 21GO 30’ 05)’. 

Grande (Starr County, C. .V. nod don, 1917) --On a hill 1 milo northwcst of the 
post office at l tkgande .  I t  ls hctlt h i n d  b y  tnking tho road up the hill poAt the 
cemetery at Riogmnde. The station is shout 10 meters (33 feet) south of the road 
with thosteeple of the  Methodist Church iu line with tho southwest corner of the large 
mho01 building at Riogrande. The station i s  marked by a bronze tablet in conmeto, 
aa dwrihed  in no& la and 7c,’ with a rcfcrcnco mark, a bronze tablet in concrete 
8s described in note lla,l 9.44 metors (31.0 feet) from the station in azimuth 30& 
03’ 66”. 

m i l a  northweat of Rio- 
grande, on tho highcat of a p u p  of brueh-covered h i l e  Best found by  going 
weat on the military road 5% milea from Itlogrando, then north on a r o d  along the 
east side of a wire fence for 4.4 miles to the point where the road pnaws over the ridgo. 
The station is on this ridge +out one-fourth mile to the eastward and north, and about 
10 meters south of the beginning of the short steep slope to the north, and i a  marked 
b y  a bronzo tablet i n  concrete, as described in  riotos la  and 7c,’ with a reference mark, 
a bronze tnblet i n  concrote. &B described in note 11a.l 13.045 meters 142.80 foot) from 

4.8 milca south of the Eltoro ranch. 4 he station is marked by a bronze trrhlrt i n  

strrtion i n  azimuth 12Go 44’ 24”. The line from the station to t 6 e windmill pwce 

from the station in azimuth 124& 26’ 46”. hfonumcnt R. P. 4, International L oundnry 

The station is mnrked b 

Hebron (Starr County, C. V. Hodgaon, 1917).-About 6 

, --  , -  
the itation in azimuth 241”43/ 38”. 

Ring old (Starr County, C. V. Hodgaon, 1917).-About 5 miles west of Riogrande 
one-thu$ mile south of the military wagon rond and 4 y  metera (15 feet weat 01 
the enst fenco of a wide road leadinn from the militarv r o d  to the river. T h e south- 
east corner of ahfcxican hut is 72 m&rs (23G feet) from the station in  azimuth 151O 13’. 
The station is marked by  a bronze tablet in  concrete, a~ dcscv+bcd i n  notcs la and 7c,’ 

* 8eo p. 83. 
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with a referenco mark, a Imonze tablet in concrctc, aa desrribed in  note lla,l 30.740 
meters (100.85 feet) from the st.at.ion i n  nzimuth 95" 56' 2ti". 

C. L. Garner, 1917).--0n 1.lio higliwt pnrt of nridgo about 9 
miles north-northwe& &nn Riovnntio, 7 milcs northcbt of Roma, and 3 miles 
north of a military wa on rond hading weal from Iliogrmdo. TO reach the sta- 
tion, tako the road lea&q north through n lnnc just cast of a small frame house 
about 1 mile weat of a hlcxhn  sottlcmcnt; about one-half milo from the military road 
take the left fork; and onc-half mile farther thc lclt fork agnin to n fenced, unculti- 
vated lot about 3 milea from the military road; and follow tho ridgo to the right one- 
half mile to tho station. Tho station is marked b a bronze tablet in concrete, 38 
described i n  notca la  and 7c,' with a referenco mart, a hronzo tablet in concreto, IW 
dwcribed i n  note lln,' 15.935 metors (62.28 feet) from the &tion i n  azimuth 249' 06'. 

Gorgora (Starr Ckmnty, C .  L. Garner, 1917).-Al)out 1 ?,i milm from noma and 400 
meters (1300 feet) from a n  old road leading northeast from lbmn.  To reach the station, 
enter a field near a barn on the cnst sido 01 town and follow the road acrom the south 
end of tho field about one-hnlf mile to  tho pnstiiro and then to 1.110 top of the ridge. 
A reddish k n o b - l x  miles northcnst from town will bo secn Irom the cntrance to tho 
field. The station is on the to of the first knob bcyorid this and about one. t.hird mile 
distant. The stntion is mnrkcsby a bronze tablet i n  conrrete, aa drscribcd in  notee 
la and 7c,l with a reference mark, a bronze tablet i n  concreto, aa dcscribed in  note 
lla,l 12.015 meters (41.39 feet) from tho stat,ion in  nzimi1t.h 175' 51'. 

C. L. Garner, 1917).-On thc to of a flnt ridge 4% mil- 
north of Roma, three-Zurlhs milo north of tYic point wlere the militar road for 
Xapnta forks t o  tho left, 14 meters 45 feet) east of the Romn-Hcbronvi?lo wagon 
road and 4 meters (13 feet) east of t h e c u t  fenro along this road. Tho station is 
marked b y  a bronzo tablet in conrrctc, tu described i n  notes l a  and 7c,' with a 
referenco Innrk, R bronze tablet i n  concreh, as dcscribod i n  note lla,l 13.52 metera 
(44.4 foot) from tho Rtation in azimuth 9" 14'. 
Chin ea (Sbrr County, C. L. Gurncr,.1917).--0n top of a flat hill, ono-half mile 

south ofI3anchez. ranch and one-third mile wcat of tho wagon road loadin4 from the 
oil wells in this vicinit to Riogrnndo via tho Riogrnnde-Hebronville road. 
The station is marked by atronzo tablet i n  concwto, as dmcribcd i n  notea la  and 712,' 
with a reference mark, a bronze tahlct i n  roncretc, tu described in  note lla,l 25.99 
motors 72.2 feet) from t.lio station i n  azimuth 235" 26'. 

Banc ez Starr County, C. I,. Garncr, 1917).--0n tho top of a flat hill, one-eighth 

some stock pem. Tho station is marked b y  a bronzo tablot i n  roncrete, na deacnbed 
notes l a  and 7c,1 with a referenre mark, a bronze tablet in concrctc, 88 described 

in note l la , l  13.7'35 motors 4 ~ 2 6  feet) from tho station in azimuth 307' 48'. 
Margo (Starr County, C.(L: Garner 1917).-0n aflnt-topped hill, tho highest 

i n  the vicinity, about 10 miles north of Roma, one-hnlf mile weBt of tho Roma-IIeE% 
vllle wagon road. To reach the station, tako tho now road which turns to tho north- 
west from the Roma-ncbronvillo road about 200 meters ((355 feet) south of a sharp 
turn to tho e& around E fence and Mexican house; follow tho now road ono-lialf mile 

vcr scatfaring; turn to  tbe 
left and follow ridge to tho top, one-fourth milo distant. Tge etution is markcd by 
a bronzo tablet in conrrete, 88 described in notes l a  and 7c,l w i t h  a rcfercnco murk a 
bronxo tablet in conrrete, as dacribod i n  note l ln , l  1530 metera (62.2 foot) from the 
station in sximuth 69" 00'. 

L a b r a  (Starr County, C. L. Garnor, 1917).-About 10 milea northwoet frqm &ma, 
100 meters (330 foot) east of tho Rio ndc-laredo milita road at a oint whcro 
there is a wiro fence on each side of t r r o n d ,  and about Bxmete& (665!eet) east of 
board gatos, painted pink, on each sido of tho road. Tho stalion ia  markod by a 
bronze tablet in concreto, aa doecribed in notm l a  and 7c,l with a reference mark, a 
bronzo tablet in concrote, a~ doecribod i n  note lla,l 10.057 meters (33.00 feet) from 

Garcena (Starr Count 

Roma (Starr Count 

mile ewt 61 o tho Riograndc-Hcbronvillo road nnd about one-half mile northeast of 

a point whero the  brwh on tho wcet sido of the road 

tho station in azimuth 190' 48'. 
Burros (Starr County, C. I,. Garnor, 1917).-0n the hi h a t  point of the ridgo to 

the north of tho Los Uurros rhnch. about 16 miles north of: Romn. and 1 milo eaet of 
the Starr-Zapata county lino. Tho at&,ionisbeRt rcacliod b y  followin the Roma- 

the left road, whichis now and strai rht, for about 4 mikf3, to a point where xtu crossod 
b a road from tho southweat; cram t i i s  road and go about ono-half mile to the Bhouldor 
J a  hill whero sovoral roads come togother A rock knob L jUEtt0 the north. Loavo 
tho road and o to tho west of tho rocky knob and;ollow tho rid about 2 miles to 
the station, w b c h  is i n  a fairly open spot. The station is marked%y a bronzo tablot 
in concrete, 88 described in n o t a  la and 7c,l with a roforonco mark, a bronzo tablet 

Hebronvillo road about 9% miles from noma to a point whero tho road 9 or+; follow 
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in concrete, aa dwribetl in note Ila,l 14.!)9 meters (49.2 feet) from the station in 
azimuth 152" 41'. 

Flores (Sbrr County, C. I,. Garner, 3917).-0n top of a flat ridge 50 meters (105 
feet) w a t  of a wire fence said to bo the Starr-Zapata county line. The station is beat 
reached by goin to station Burros and following the ridgo to the weatward. The 
station is markei by a bronze tablet in concrete, ns described in notea l a  and 7c,1 
with a reference mark, a bronze tab!et in concrete, ns deecnbed in note lla,I 18,700 
meters (54.79 feet) from the station in azimuth 239' 01'. 

Presa (Za ata County, C. L. Garner, 1917).--0n the top of a ridge about 2 miles 
northeast of !,a Presa ranch 10 miles northeast of Falcon ost ofice, and onsthird 
mile west of the road from i,a P r w  ranch to the north. It 1,s P r m  ranch, about 
100 meters (330 feet) south of tho h o w ,  take the r o d  to the eaet and follow about 
3 miles over a very steep hill and to a point about 1% miles beyond the hill. The 
station is on top of a flat hill at the weat of the rond and is marked by a bronze tablet 
in concrete, as described in no ta  la and 7c,' with a reference mark, a bronze tablet 
in concrete, aa deacribed i n  noto lla,l 9.62 meters (31.2 feet) from the station in 
azimuth 346' 10'. 

Roleta (2s ata County, C. L. Garner, 1917).-About 5 fi les norefirneat of Lopeno 
post offce an23  miles north of tho +litary road. To reach tho station from the eaab 
ward, follow the military road 5 miles northweat of Lopena through a deep arroyo 
and over or around a steep rocky hill, one-half mile beyond which a dim road turm 
to the north; follow this road 2% miles to the top of a hill, where the station ie 60 
meters (165 feet) east of the road. The hill slopes downward very sharply about 600 
metera (1850 feet) north of the station. The station ia marked by a bronze tablet in 
concrete, as deacribed in notes In and 7c,' with a refcrcnce mark a bronze tablet in 
concrete, aa described in note lla,I 10.335 metera (33.01 feet) from tho station in 
azimuth 308" 47'. 

Ale (Zapata C!unty, C. L. Gamer, 1017).-About 4 miles north of the military road 
and 2 milcs southwest of the Alehandrenu ranch. The station is be& reached b 
following the military road about 1 mile beyond noleta to a draw between two h i l i  
where the road forks; take the left fork leading to the north and follow for about 1% 
miles to the top of a ridge, whcre tho station b in an opcu plave on tlio top of the 
ridge, just east of the highest mesquite treea and about one-eighth mil? we& of the 
rod .  The station is marked by a bronze tablet in concrete, aa described in notes 
l a  and 7c,l with a referenco mark, a bronze tablet in concrete, aa described iu note 
lla,i 10.815 meters (35.48 feet from the station in azimuth 153' 09'. 

Evanito (Zapntrt County, c'. L. Garner 1917).-1n a bare place a t  the highest point 
on a ridge, 11 miles east of north from fAo eno post office, 2 milos wcat of Evanito 
ranch, 1 mile north of a road lending from %vamto ranch to the military road and 1 
mile north of a shack, stock pens, and dirt tank. The station ie marked by R bronze 
tablet in concrete, as described in no ta  l a  and 7c,' with a reference mark, a bronze 
tablet in concrete. as described in note 1h1 8.970 moters (29.43 fwt) from the station 
in  azimuth 159' 26'. 

Rafael (Zapata County, C. L. Garnor! 1917) .4n  tho highest hill in the Vicinity 
about 6 milea southeaat of Zanata. 2 milea northweat of tlio Snbinito mnch, and 2 
milos north of the military mad, and 75 mcters (280 feet) south of tho up or road 
which branches from the military road about on?-fourth milo enst of the {abinito 
ranch. Tho station is marked b y  a bronze tablet ip concrete, ae dac*ribod in notea 
la and 7c,l with R reference mark, a bronzo tablet in concreto, ns doscribed in nota 
l h , 1  11.300 meters (37.07 feet) from the station in azimuth 229' 08'. 

Humeran (Za ata County, C. L. Garner, 1917).-About 10 mdea east of Zapata. 
Best rewhed by raving the militar road one-fourth mile east of the Sabanito ranch, 
which ie about 7 milea southenst ofzapata, and following the road to the north to 
the point where it winds westward around a flat hill grown thick with m q u h  treea. 
The station is on the higheat oint of the hill about one-eighth milo eaat of the road 
and is marked by a bronze taelet in concrete, aa dwcribed in nom l a  and 7c,I with 
a reference mark, a bronze tablet in concrete, aa dwribod in note lla,i14.480 meters 
(47.51 feet) from the station in azimuth 356' 42'. 

Zapata (Zapata County, C. L. Garner, 1017).--About 1 mile enst of the town of 
Zapata, 20 metera (65 feet) south of tl?e militnry road, on top of the point in 
tho vicinity and where the road leading northeaat branchos from the military road. 
The station ie marked by a bronze tablot in concreto, aa doscribed in n o t a  l a  and 7c,I 
with a reference mark, a bronze tablet in concrete, 88 d&bed in nota lla,' 9.6% 
meters (31.26 foet) from tho station in azimuth 14' 11'. 

Xoleno Zapata County, C. 1,. Gamer, 1917).-About 8 milea north of oast from 
Zapata. T I e station is beet reached by  taking tho military road east from Zapata 
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for about 1 m i l o  to a fork of the road; hero tako tho loft road leading northcast for about 
3 miles to two gatcs, tako tho road t~ t ho  left through a lanu for 2.4 milos to an old 
dosertod ranch and field, follow tho fcnco lino londiq about northeast to the top of 
a flat hill. The station is on tho highcat part of the hdl 100 meters 330 feet) west of 
tho fonco and is markod by a bronzo tablet in concrete, as doscribe 6 in notw l a  and 
7c,l with a refcronce mark, a bronzo tablet in concrete, as deacribed in  note lla,l 
12.21 meters (40 1 foct from tho station in azimuth 329' 43'. 

Urebeno (Zapata d u n t y ,  C. L. Garnor, 1917 .-About 15 motors (50 foot) to the 
east of tho highost point on tho hill , G miles nort h weet of Zapata and 200 motors (655 
feet) north of tho military road, and just to tho north of the point whero the military 
r o d  passes over and between two knobs. The station is markod by  a bronze tablet 
iu concrete, as described i n  notee la and 7c,l with a reference mark, a bronzo tablet 
i n  concrcte a8 described i n  noto l la , l  12.513 meters (40.40 feet) from the station in 
azimuth 52' 17'. 

ridge, 8 miltxi northwest of Zapata, nnd 30 mctora (100 feet) south o?tho military roab: 
Tho station is markod by a bronzo tablet i n  concrcto, as dcscribod in  notcs l a  and 7c,l 
with a rcfcrcnco mark, a bronzo tablot i n  concrotc as dcscribed in noto 12.440 
meters (40.81 foet) from tho station i n  azimuth 33gd 26'. 

Lorna (Zapata County, c. 1,. Garner, 1917).-0n tho top of a flat ridgo i n  tho edge 
of mesquib trees, 3% milcs northcast of tho San hlnyi l  ranch and 250 moters 820 

b a bronzo tablet in concrote, as described in notcs la  and 712,' with a rofcrenco mark, 
a i ronzo tablet in conrrctc, na described in note lla,l 18.3GO motors (G0.24 feet) from 
the station in aeimuth 61" 6G'. 

Ygnaoio (Zapata County, C. L. Garner, 1917).-About 3% milee northeast of San 
acio and 1 milo wet of tho wagon road from San Ygnacio to La Union ranch. 

San Ygnacio and there taking tho first road leadin to the northonet for 2 miles to a 
dim rond.croeairig. Turn shar ly to tho left, and folFow a crooked road northoest to the 
top of a ridgc. Leave tho roas and follow tho top of tho ridge about ow-half milo to 
tho station, which is i n  heavy mcsquite. 'rho station is marked by  a bronzo tablet 
in roncrote, as dtxirribcd i n  notes la  and 7c,l with a roferonce mark, a bronzo tablot 
i n  concrote, a8 describcd in noto Ila, '  8.976 motere (20.45 foot) from the station in 
azimuth 3lG' 00'. 

Union (Zapata County, C. L. Garner, 3917).-About 12 miles nortlieast of San 
Ygnacio, 1% miles northcast of La Union ranch, and 50 motcrs (1GO feet) wost of an old 
road loadin north from La TJnion ranch. The station may bo located by inquir at La 
Union ran?[ The Rtation is markcd by  a bronze tablot in  concreto, na deecriiod in 
notea l a  and"lc,l with a rcforenco mark, a bronzo tablet in roncrete, ns deerribcd in 
note lla,I 4.02 meters (13.2 fect from tho station in azimuth 38' 01'. 

Dan (Zapata County, C. 1,. G! arner, 1017).-About 10 miles northeast of tho Corm- 
litos ranch on the militar road and 1 milo north of a prominent singlo knob which is 
tho western eitromity o r a  long even rid Q oxtending to tho east. The station is 
marked by a bronzo tal)let i n  concroto, aa joscribod in notcs la and 7r * with a rcfcr- 
enco mark, a bronze tal)let i n  concrcle, aa dcscribod i n  noto I h l 1  10.434 motors (34.23 
feet) from tho station i n  azimuth 357' 08'. 

Dolores (Zapata County, C. L. Garner, 1917).-On the top of tho oastcrnmcat of 
EQVod hills in  an o >cn spot about 3 miles north of tho Moiiran village of nolorcs, 
one-half ~nilo weat 01 tho military road, and opposito tho ]&milo pwt from 1,~raIo. 
The station is markcd b y  abronxo tablrt in conrroto, aa doscribed i n  notw la  and 7c,l 
with a rcfcrenco mark, a bronze tablot in concrete, as doscribed i n  noto Ila,l about 16 
metcrs (50 fcct) from tho station in  azimuth 253' 67'. 

oint of a flabtop 
ndgo, ahout 15 milcs oast of Laredo, 4 milee eaet of tlie Colordo ran% ond on prope 
belongin to  this ranch, and 260 motam (800 foot) north of tho road pnsrting t h r o u g  
the rancf. Tho station 18 marked b y  a bronzo tablot in concreto, aa doscnbed rn 
notea la  and 7c,l with a reforonco mark, a bronzo tablet in concreto, na deacribod in 
noto lla,l 12.030 mctcrs (30.47 fect) from the station in azimuth 171" 36'. 

Fort (Wobb County, C. L. Garnor, 1 9 1 7 ) . 4 n  top of tho hi host hill in the 
vicinity and about 25 motors (EO foot from t ho  downward fJlOp0 of the  hdl, about 7 
milm southeast of Laredo and om-hab milo south of the  main tI%V@bd road. Tho 
Etation is bcst roached from Larodo b y  taking tho military road about !3 miles south 
toward Zapatit, whoro a road turns sharp to tho east through a lano with irrigated 
fidds on cithor sidc; follow this road about 3 milea to tho to of a divide botworn two 
hills; hero go through tho @ t G  and follow tho old road one-Gurth milo; thcn turn off 

Feora (Zapata County, C, L. Garnor, 1 9 1 7 ) . 4 n  tho highmt oiut of a flatto 

fcut) west of a W V ~ Y O  fenro Ionding northcast from tho mnch. $ho station 1s mar k cd 

station is best rcachod by following tho military road one-third milo cast from 

George (Wcbb County, C. L. Garner, 1917).--0n tho hi hoat 

18eo p. 33. 
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to the left and follow the ridgo to the to The station is 
marked by a bronze tablet i n  concrete, aa jeacribed i n  notes la  and 7c,’ with a rcter- 
ence mark, a bronze tablet i n  cunrrete, aa deacribed in  note l h , l  14.342 meters (47.05 
feet) from the station i n  azimuth 253’ 32’. 

Caebeer (Webb County, C. I,. Gamer, 1917).-0n top of the most rominent. hill 
in tho vicimty, 1 mile northeaat of an old wagon road and 1 mile nor& of tho Tcxna- 
Mexico Railway. To rcach tho station, follow the directions for station Taylor to tho 
top of the hill, then continue on tho road for l?k miles to a large dirt tank, and bear 
north of east across country to the top of tho hilt and station. The station is marked 
b y  a bronze tablet in concrete, as des(-ribed in notee la  and 7c,‘ with a reference mark, 
a bronze tablet i n  concrete, na described in  noto l la , l  8.140 meters (20.71 feet) from 
the station in  azimuth 78’ 1W. 

Taylor  (Webb County, C. L.  Gamer, 1917).-About 10 miles due east of Laredo, 
2 milea north of the Texas-Mexico Railway, 4 miles north of enst of the tar e t  ran o, 
and lx miles north of an old wnKon road,on top of tho highest rocky hfil i n  ths 
vicinity. To rench the station from Larcdo, tako the road along tho street-car tracks 
about 4 miles toward the target ran e; about one-half milo before tho ran o is  reached 
tho road forks, take the left road &ich pmes between tho stables and sffacks at tho 
range, downhill, through a gte, acrom railroad, past an old ranch and shack, i o  the 
south of a dirt tank, along a rough road about 4% miles from tho target range to tho 
top of a hill, then to tho lcft d o n  the backbone of tlie ridgo to tho station. The 
station is marked b y  a bronze tabFet i n  concrete, aa described in  notes la  and 7c,’ 
with a referenre mark, a bronze tablet i n  concrete, ae described i n  noto I la , l  8.406 
metem (27 77 feet) from the station in  azimuth 351’ 38’. 
Laredo (Webb County, C. L. Gamer, 1917).-On the southern end of a grou of 

knobs i n  the east suburbs of Larcdo, 200 meters (655 feet) weat of a mndmill, a n J o n  
a range with tho hlexican Presbyterian Church and about halfway betwern tho radio 
maats. The station is on tho highest part of the hill and about 15 meters (50 feet) 
south of the road pawing over tho hill. Tho Etation is marked b y  o. bronze tablet in 
concreto, a descnbed i n  noto 2,’ with a refercnco mark, a bronze tnhlet in  concrete, 
aa dwcribed in note lla,1 11.525 meters (37.81 feet) from the station in  azimuth 3’ 42’. 
The station wne reported destro ed in 1922. 
Laredo aetronomic (Webb d u n t y ,  G. R. Putnam, 1895; J. E. McGrath, 1919).- 

The longitudo station is G2 G27 meters (205 409 feet north and 43.034 meters (141.186 

on to with 24 inches of tho pier below tho surface of tho earth and 36 incnhes above 
it. A’brass plate 8 by  11 inchee, bolted to the top of tho pier bears the following 
inacription: “U.  6. Coast and Geodetic SUNCY, Latitude 27’ 30‘ 2Y’.7, Longitude 
99’ 31’ 02”.58.” 

Orvil (Webb County, C. 1,. Gamer, 1917).-About 112 miles cast of Orvil railway 

which are covered with low brwh and prickly ear. A new strai rht road leads a c r w  
tho railway a t  Orvil railway Rtation to a winsmill about 1x mhes dintant nnd just  
enat of the road. The hill on which tho station is located can he seen from tlio w n d -  
mill, and i t  is about 300 meters beyond tho nmrrst hills. The station is marked b y  
a bronze tablet i n  concrete, as deacribed i n  n o m  la  and 7c,’ with a reference mark, 
a bronzo tablet in  concreto, aa deacribed in noto lla,’ 13.95 meters (45.77 feet) from 
the station in  azimuth M’ 18’. 

milo oast of tho Rio Grandc, and 300 meters north of awire fence, on top of tho h ighe~t  
and most prominent knob in  this vicinit . The station is marked by  a hronzo tahlct 
i n  concreto, as dcscribed in  notea la a n i  7c,’ with a rcferenco mark, a bronze tablet 
i n  concrete, aa deacnbed in  note lla,l 13.5G meters (44.49 feet) from the station in 
azimuth 139’ 34’. 

Pieldipge (Webb County, 0. L. Gamer, 1917).-Aboiit 12 miles direct or 15 milee 
b y  road west of north from Laredo, 1 mile east-northeast of Clifton’s ranch house, 1% 
milea eastnortheaat of the Laredo-Eagle Pam wagon road, on the top of tho higheflt 
and most prominent hill in the vicinity. It is best reached from Laredo b y  following 
tho Laredo-Minera wagon road to a fork of tho road at the railroad crossing; take the  
ri ht  hand road, crow the railroad and follow 1 mile to a ranch house; pawing i n  front 
o f t h i  ranch housc follow an old road 1~ milea to the top of the hill to tho eastward 
where tho station is located. The station is marked b y  a bronze tablet i n  concreto, 
aa described i n  n o t a  la and 7c,l with a reference mark, a bronzo tablet in concreto, 
aa dcwribcd in  note lla,’ 20.25 meters (66.44 feet) from the station i n  azimuth 345’ 00’. 

of the hill and station. 

feet) west of Laredo north wirelm tower and is mar k ed by a brick picr, 17 by  27 inchoe 

etation, one-half mile north of a windmill on the sout f \ern end of a g ~ o u p  of knoba 

Xnob Webb Cmunty, C. L. Garner, 3917).-About 0 milea direct and 9 miles b 
road nort 6 west of Laredo, 1% miles south of tho Minera-Larcdo wagon road, onc-ha8 

’ 800 p. 33. 
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Davh (Webb County, C .  L. Gnruer, 1917 --On thc highcat point of a flat hill 

milw mutlica*ct of Murquorita ranch, and one-half milo south of tho old road lcadiug 
w t w a r d  from Mar~ucrita ranch. Tho station is marked b a brouzo tublct in  con- 
crete, as dasvribcd i n  n o h  la  and 7c,l with a rcfercncc mart, a bronzo tublct i n  con- 
crote, as deacribed in noto lla,I 13.833 motere (45.38 foct) from tho station in azimuth 
334O 45'. 

Tordillo (Wobb County, C. L. Carnor, 1917).-About 5 milca onat of tho Afinorn 
railroad station, 3 miles north of the Larcdo-Minora wagon road, nnd 1 milo oust of a 
wagon road leading from Miucra to Tordillo scttlomcnt. To rcach the station, go to 
tlic Larcdo-Snnto Tonine mince road at a point opposito tho iniues nt Miiicra on tho 
CO of a hill, wlicro tliero is a wire fcnco and ato to tho cast; go through tho gato and 
foiow tho main travclod road northcrrst 3 m9cs to an iron. ato and wiro fence; take 
tho right-hand road to tho west of tho fcnco and follow 1 uuk to whcro tho road boars 
soutlicast; turn castward and follow tho top of tho ridge to tho station, which is on 
tho top of tho most prominent hill in  tho vicinit . Tlio station ie mnrkcd by a bronze 
tablet in concrete, w dwcribcd in notes la  andl7c,l with a rufcrcnco mark, n brouxu 
pblc t  i n  concrete, aa dmcribcd i n  uoto lla,I 14.85 motors (48.72 foot) from tho station 
iu  seimuth 310' 58'. 

Coleman (Webb h u n t y ,  C. L. Garner, 1917).-About 4 mil@ northeast of hlincra. 
To rcach this station, follow tho diroctione for renching station Tordillo; ])assing tho 
irori .ate one-half milo, go through a fonco and fullow a dim rond northward 1% milcs 
to a &rt h n k ;  from hcrc follow tho ridgo to tho north to tho highest point of tho south 
cnd of tho ridgo. This is a flat r i  r e ,  and tho station is surrounded b brush and 

notoe la  and 712,' with a rclerenco inark, a broiizo tablet in roncroto, 88 ducribed in 
nota lla,1 13.005 mctcrs (42.67 foot) from tho station i n  aziniuth 317O 42.'. 

Tajone (Webb County, C. I,. Garner, 1017).-About G milcs northwest of tho Wobb 
railroad station, one-half milo soutliwc& of tho Wcbb-Jcffcriw ranch road, and ono- 
hall milo nortliwcst of tho windmill on tho Tajono ranch. Tho station is bcst r w l i c d  
from Wcbb b y  taking tho Jeffcria ranch road 5 miles to a ridRo, whcro thcro is a wind- 
mill oiic-cighth milo totho west; about ono-third milo boyoud turn orf to tho lolt, and 
tho station is on tho highcat point of tho ridgo one-half milo distant. Tlio station ia 
marked by  a bronzo tablet i n  coucreto, a8 dcscribod i n  n o t a  In aud 7c,' with a rcfcr- 
enc*o mark, a bronzo tablet in concwto, ne dycribed in nolo lla,l 12.540 metors (41.14 
foct) from tho station i n  azimuth 216' 37'. 

Thomns (\Vcbb County C. L. Garner, 1917).-Tho station is beat roached froni the 
Santo Tomas minca by fol\owing tho Santo Tomas rmnw-Cstrrizo Spring road north 
about 11 milcs,. paat tho Caea Blanra and Thomas ranchos, to  tho top of a flat hill 
three-fourths niilo north of tho Thomas ranch. Tho station ia about 25 motors cut  of 
tho road, whcro thcro is practically no vogotation. The station is marked by a brouse 
tablet in  concreto, as duscribcd i n  notea la and 7r,l with a reference mark, a bronzo 
tablet in coiicrcto, 118 dctlcribcd in note lla,I 14.710 meters (48.20 foet) from tho station 
1x1 agimuth a xoximntcl 339'. 
Willie (Web County, 6. L. Carnor, 1017).-1n an open s t about 100 motors north 

of tlio sharp docblino to the soutli, on tho first )romineiit h ipnorth of station Thomas, 
tho south side of which hill shows as a whito bluff. Tho station is marked by  a bronzo 
tablot in concrete, as dcacribod in  notoe la  and 7c,l with a rcfcroni-o mark a bronxo 
$blet i n  concreto, as dcscribcd in note lla,I 8.81 meters (28.9 foot) from tho station 
in azimuth 354' 43'. 

Breweter (Webb County, C. 1,. Gamer, 1917).--0n the hiRhost oint of tho most 
prominent hill i n  tho viciruty, about 0 milca esst of tho Webb-Jofknios ranch and 
Ashorton road and 2 milw south b wcet from the I3rcu.sler ranch headquarters. To 
rcach tho etat&u from tho wwt, folrow tho Larodo-Anhorton or lEaglo Pnes wagon road 
to tho junction with tho roird from tho Santo Toinas minw; tako tho road lcadin 
iiortheaet, pasa Drowstor's trap and dirt tank, turning to the south through a dim roa! 
b a junction with a road from tho wcat; turn bwk to the northward and follow the 
road to a whito rocky hill, whore tlio station is about 200 motcra north of the road. 
I'rom tho oint of lowing tho Larctio-Eaglo Pase wtyon road it is about 7 miles to tho 
station. f h o  station is marked b y  a bronzo tablct in conmeto, 118 dusctibod i n  notes 
la arid 7c,l with a rcIerciice mark, a bronzo tablct i n  concrctc, wi dmcribcd in noto 
lla,1 10.422 motors (53.88 foot from tlio station in azimuth GOo YO'. 

and 6 milcs west of tho Laredo-Eaglo Paw wngon road, on tlio highcat and most proini- 
nont hill i n  thovicinity. TO reach tho station from tho Espcjo rnnch, foIlow tho roud 
castward 1 milo to a fork; taka tho road to tlio south around a fcnco cornor and follow 

among mcaquito brush and cactus, 10 m i l a  1. y road from Webb railrond station, 3 

prickly pear. Tho etution is markc 3 by a bronze tablet in concrotc, as icscril)ed in  

Cup (\Vobb County, 0. L. d arner, I917).-About 0 miloe wost of tho Galvan ranch 
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9 milw to &windmill and dirt tank; then south &crow country 1% miles to tho high&& 
hill, where the station is located. Tho station is marked b a bronec tablet i n  con- 
crete, a~ dacribed in notes l a  and 7c,’ with a reference marc, a bronzo tablot i n  con- 
crete, aa described i n  note 14.072 meters (40.17 feet) from tho station in azimuth 
237’ 34’. 

Galvan (Webb Caunty, C. L. Gamer, 1917).-About 4 milce northeaat of tho Galvan 
ranch headquarters, 5 miles east of the Webb-Jeffcrics ranch and Eaglo P m  road, on 
tho ciaatern and highest knob of a long ridgo extending from the  vicinity of the ranrh 
and culminating at this point. A rominent white roceky knob, the last to the etut, 
iS 200 meters enat of tho station. 8ho  station is best reached from tho Galvan ranch 
by following tho Encinal road one-fourth milo to a dim road loadin’ to tho EO 
through sand; follow this for 4 milcs through a gate and over rock rikges to the en 
of tho ridge. Thoro is an old dirt tank one-fourth milo south o r t h e  station. The 
station is marked b y  abronze tablet i n  conrrete, as dewribed i n  notes la and 7c,l With 
a reference mark, a bronze tablet i n  concrete, s~ described in  note 13.372 metcm 
(43.87 feet from the station in azimuth 353’ 5W. 

3.5 mil- 8011th of the  Espojo ranch, 15 metcrs from tho ehar descent on thc cast of 
the northern of twin flat-top hills, easily distinguished anX known locally as L8E 
Uermanas. Tho station is markod b y  a bronzo tablct i n  concrete, 1l.8 described in 
 note^ la and 7c,l with a reference mark, a bronze tahlat i n  concrete ns deacribcd in  
noto 11a,I 10.340 meters (53.61 feet) from the  station i n  azimuth 314d 35’. 

Cat (Demmit County, C. L. Garnm, 1917).-About 18 miles southwest of Ashorton 
and one-third mile north of the road from tho Catarina ranch to tho scttlemont of 
Dentonio. To reach the station from Catarina ranch, go we& 4 miles to a fork of the 
road, take tho right-hand road leading to tho westward for about 300.me~rs ,  then 
turn to the north and follow tho ridgo to tho top of tho hiI1. Tho station is marked 
b y  a bronze tablot in concrete, as dcacribcd i n  notes la  and 7c,l with a rcferenco mark, 
a bronze tablot i n  concroto, 118 described i n  noto lla,] 9.204 metcrs (30.20 feet) from 
the station in azimuth 271’ 30’. 
Big (Webb County, C. L. Garner, 1917).-About 25 milcs southwcst of Ashcrton 9 

m i l a  south of Dentonio settlement, 1 milo southweat of Catsrina goat ranch. Tho 
atation is on the top of a flat hill in an open spaco with a windmill about one-half mile 
dbtant  i n  aaimuth 2 2 7 O  56’. The station is marked by a broneo tablet in roncrcte, 
aa dcecribed i n  notes l a  and 7c,l with brdcrenco mark a bronzo tablet i n  c-oncrcto, 
aa described i n  note lla,’ 16.885 meters (55.40 foet) horn tho station in azimuth 
323O 11’. To reach tho station from Dentonio, go south about 9 miles to a windmill, 
tank, and gate* w i n g  through tho gat0 follow tho left-hand fork of tho road about 
three-fourths in$ to a goat camp and one-third mile through thin brush to the station. 
Tom (Demmit County, C. L. Garner, 1918).-To reach tho stat~on from Dentonio 

follow the diroctiom for reaching station Bi to the windmill, tank, arid fork of the 
road; tako tho righbhand road and follow l& miles to tho highcflt. point of the flat 
ridge, whero tho station will be found 50 metcrs cmt of tho road In an open place 
covered with whit0 shale rock broken to small piecw. Tho station is marked by a 
bronze tablet in concroto, as deecribed i n  notes la and 7c,l with a rcfcrcncw mark, a 
bronze tablet i n  concreto. &B deecribed in noto ]la,’ 18.359 meters (00.23 fcot) from the 

9 

Twin ( 4 ebb County, C. 1,. Garner, 1917).-About 25 miles south of Ashcrton and 

station in azimuth 103’ 18’. 

Dentonio. 
Dentonio (Dcpmit Caunty, C. L. Garner, 19ld).-Ahout I!/ miles southoast of 

To reach tho station from Dontonio, tako tho roa2south for Catanma 
ranch 1% milea w r w  a small valley and up a fairly stccp hill; turn to the east and 
follow tho ridge one-half milo to the station, which is on tho h igha t  part and at tho 
eastern extremity of tho bigheat hill in tho vicinity. Tho station is marked by a 
bronze tablet in concrete, as dwcribed. in notea la and 7c,l with a reforence mark a 
bronze tablet in concreto. 88 deecnbed in noto 1la.I 11.210 metcrs (3G.78 feot) from the 
etason in azimuth 171‘ 40‘. 

Carlow (Demmit County C. L. Garner, 1918).-On a lon flat rid e extonding 
northeast and eouthw&. $he station may be reached from %ontonio%y following 
the Canizo S rings road 3 m i l a  to cornor 03 a wire fenco on ths  we& sido of tho rqad; 
windmill, a n 8  wood tank about 50 meters west of the road, and a dim road cr 
turn into this road to tho east s n d  follow 1 milo a$roes a mall valley to o. hill on= 
tho station ie located. It is 10 metors south of a ~ i q  le Spanish dager plant, 40 meters 
station is marked by  a broneo tablet i n  conmtc,  ns dosrribcd in notcs l a  and 7c, 
with a rcferenco mark, a bronzo tablet i n  concrete, as deecribed in nota 1111,~ 12.954 
meters (42.50 leat) from the station i n  azimuth 307’ 07/ .  

from the h r p  decline to the south, and 40 meters li rom the dcclino to  tho west. Th; 
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Barr (Demmit County, C. L. Gamer, 1918).-About G miles southwest of Dentonio 

on a white rocky hill, tho highest i n  tho vicinity, and 9 motera north of what appears 
to be  an old road. To roach tho station from Ilentonio, take tho road wpst past tho 
post offico for 3% miles to a fork of the road. take tho right-hand road loading through 
a st0 to the wostward for (3.6 milos to  a pAnt whero tho road c r a w s  over a hill and 
desconds into small valley; crossing the Brat ditch or arroyo turn to the right where 
the station is located on tho top of a hill about 150 motera north of the road. Tho 
station is marked b y  a bronxo tablet i n  concreto, as dcscrilmd i n  iiotes la and 7c,' 
With a roferonce mark, a bronzo tablet i n  concrete, ~8 doscribed in note 118,' 12.268 ' 
metora 40.22 feet) from the station i n  azimuth 239' OG'. 

&om 8amzo S ringa, 7 inilcs northwoet of Dentonio, ono-half milo south of tho ('arrizo 
Sprin Englisl ranch road, and one-half milo south-southwest from an old windmill 
derricf: tho only one in this vicinity, on the  higlicat point of a bare and very flat 
bill. The etation is marked b y  a bronze tablet in concreto, ne described in no ta  
l a  and 7c,l with a rcfcrcnro mnrk, a bronxo tablet in concrotc, as described in note 
l la , l  13.237 metcrs 49.43 feet) from tho station in aaimuth 144' 00'. 
Indio (Dernmit 8 ounty, C .  L. Garnor, 1918).-About 4 m i l a  eouthwest of the old 

Indio ranch, 16 milee northwcet of Dlocker'srancnh, and one-half mile caat of tho Eaglo 
Paes-Rloc>ker ranch road, on a very flat ridgo and in an open place. From McI~arland 
ranch tako tho road south 8.2 milcs pnet Lopez tank on the west side of tho rond and 
turn through tho bruRh to tho east 0.0 mile to tho etation. Tho station is marked b y  
a bronze tablet in concrete, aa described i n  notea l a  and 7c,l with a referenc,o mark, 
a bronze tablot in concrete, as doscribed in noto lla,I 9.410 motora (90.87 foot) frbm 
the station in azimuth 175O .13/. 
Glass Maverick County, C. L. Garner, 1918).-About 22 milee southwest of CGril.0 

Sprinp, h%niila northwmt of the Glass ranch headquarters, on a small rocky hdl  
fmctically are, bat surrounded at a distanco of about 90 meters b y  moequito trees. 
4kom tho Glass ranch tako tho road to the northweat 1% milos to a board gat?; turn 
to tho right and follow along tho cad side of tho fence about threc-fourths milo to 8 
eecond board pito. P m i n g  through tho gatofollow tho fencoon thori h t  until thohill 
covered with small white rock is eccn. The station is marked b y  a t ronao  tablot i n  
conrreto, as doecrjbed i n  notcs la and 7c,l with a referenco mark, a broom tablet in  
concrete, as dcac.ribed in noto 11%; 15.830 metera (61.04 feot) from tho station in 
azimuth 214'49'. 

Farland (Maverick County, C. L. Gamer 1918).-On the hi hoet part of a flnt rocky 
ridgo, one-half mile west of the  Eagle Pw-blocker ranrh roacf and 165 metora omt of 
a wire fonco and tolephono lirio nupported on oles nailed to tho fonco oats. 1Pror.n 
Lopez tank follow tho Illocker ranrh road one$ittlf mile, turn to the r igf t  and follow 
up the  ridge one-half milo to the station. Tho station ie marked b y  a bronzo tablet i n  
conrrote, as described i n  notcs la  and 7c,1 Wilh a rofcreiice mark a bronze tablet i n  
concreto, as dcecribed i n  note lla,' 13.420 metom (44.03 feet) from the station in 
azimuth 92' 4G'. 

=beck Maverick Count , C. L. Garner, 1918).--About ly miles south of tho McFar- 
land etoc I, porn. To reax tho station from Lopoz tank, take tho loft fork of tho road, 
about 100 metera north of tho tank for about 1 milo to a w r o  fonco and gate; turn to 
tho south and follow tho ridgo to tho station, about 10 mctors south of tho gato and 
10 meters east of tho fonco. Tho station is marked b y  a bronzo tablet in concreto, as 
deacribod in  n o t a  la and 7c,' with a reference mark, a bronxo tnblet in conrrete, aa 
deecribed in noto lIn,l8.785 meters 28.82 fcct) from the station i n  azimuth 92' 59'. 

McFsrlanc! ranch house on the top of a very flat hill with no distinrtive features. To 
reach the etation from McParland pons, take the  road leading eastward to Glaea ranch, 

assing through tho board gato to the east of the dirt tank, and just north of tho gato 
# h e  tho left road leadin in a northoaat direction and follow to a large dirt tank, around 
which are tall willows; {ore turn to the left and go across hills and small valloya about 
3 miles paat a eocond dirt tank to the  station. The second dirt tank is about threo- 
fourtha mile Erom the station in azimuth 326O 12/. The station is marked by  a bronze 
tablet in concrete, 88 dewnbed in notea la and 7c,l with a roferenco mark, a bronze 
fablet in concreto, a8 dwcnbed in noto llall 12.808 metora (42.02 feot) from tho station 
in azimuth 172.' 26'. 

Silo (Maverick County, C. L. Garner 1918 .-About 2 milea north of the Indio 
rrtqch, 102 meters 7p-t. of the Indio ranch-Eag 1' e Pam road on the higheat hill in  tho 
vlmmty. Tho station 1s marked by a bronze tablet in roncroto, as dcacribcd in n o t a  
la and 7c,l with a roforonro mark, a bronzo tablet i n  roncroto, w dcacribcd in noto 
lla,l 13.485 metors (44.24) h o t  froin tho station in  azimuth 8 7 O  50'. 

En 6 ah (Demmit County, C. I,. Garnor, 1918).-About 13 i d e a  south b y  west 

Kennedy (Maverick County, C. I . Garner, 101S).--hbout 7.milca north of the 
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Davideon (Maverick County, C. L. Garnor, 19lR).--To reach tho station from Eagle 
Pa, tako the  Carrizo Spr ing  wagon road eaat 12.5 milos to tho top of a roddish 11111 
whivh appcara very stce from tlio east; paw through a wide wiro gato in  tho fenco 
to the south and follow tiis road 3.3 miles and turn to tho east acroaa a f lut  ridgo 0.4 
mi10 to the  station. An old windinill and shack plainly visible b a r  S. 20’ E. from 
the station. Tho station is  marked by  a bronze tablet in concrote, as deacribed in 
no- la and 7c,’ with a rclerenco murk, a broiizo tahlet i n  concrotc, as described in 
noto lla,* 12.960 motcrs (42.52 feet) from the station i n  azimuth 125’ 16’. 
Ea le (Maverick County C. L. Garner, 1918).-To roach the  station from Eaglo 

Pasa, follow tho Eagle Pam-$an Antonio road about 3 milw northeast to tho first pate; 
hore turn to tho right and follow a dim road 1 milc up tho divide to the  top of tho ndge, 
wlicro the station is located at the  nortliwwt cxtremity. The station is markcd by a 
bronze tablet i n  conc:rctc, ns deacribed in n o t a  la and 7c,l with a reforenco mark, a 
bronzo tablet in concrete, z u  deecribcd i n  nota l la , l  11.782 mctcrs (88.65 feet) from 
the station in azimuth 231’ 47/. Thoro is a rock cairn 8.8 motors (28.9 foet) from the 
station in azimuth 324’ 32’. 

Paee (Mavcrivk C!ounty, C. L. Garnor 1918).-About 3 milos cashorthenst from 
Eagle Pam on the top of the Rhouldor of tile higheat hill i n  tho vicinity. From Eagle 
Pass tako tho Carrizo Sprin 8 road 2% inilca to tho h t  lull wt of tho Ea@ 1’- Club- 
houac; turn to thc north &rough s wire fenco and follow along tho ridge one-half 
mile to the station. ‘l’ho station is marked by a bromo tablet i n  concrotc, as dwwribod 
i n  notos la and 7c,l with a rcfcrcrice mark, a bronzo tablet i n  concrete, as doscribcd i n  
noto l la , l  11.552 metera (37.!)0 fect) from the  station in azimuth 162’ 03/. 

Laplace (Maverick County, (1. I,. Garner, 1918).-0n “LIillcrcat,” tho first hill 
n o r t h m t  of Eaglu Pasa, about one-half mile from the  courthouse, UO mctcrs northuaat 
and 84 meters south from tlio road encirclin tho hill, 10 mcbm north of tho rango 
forrncd b tho stand ipc on tho hill and tho bagle P w  Clubhouso and on rango with 
tho court$ouw and %e southcrn ond of the exprcsa office. The station is uurrkcd by 
a bronze tablct i n  concrclc, as dcscribcd i n  not0 la,‘ with a rcfcrcnce mark, a bromo 
tablet, 88 describcd i n  note 12u,1 sc t in  solid rock 4 mctern north of road, 39.!)90 rneteia 
(131.20 feet) from tho stalion i n  azimuth 181’ 11’. Tho s t a n d p i p  is 100 motcrs from 
the station i n  azimuth 311’ 22’. l‘he longitude station (1919) is 3.62 mctcrs (11.55 
feet) true south from tho triangulation station and itl markcd by  a temporary 
woodcn pier. 
Lone (hlaverick County, C. I,. Garner, 1018).-Tho station is bcat roaclied from 

Eaglc Pass by  taking tho San Antonio road for 8 milos to tho point whero tho road 
starts to drop from tlie top of thc ridge to the vallc by a fairly stecp grade, a lono troe 
can bc secn on tho hill to tho cast, turn cast and h w  tho ridgo 400 mcters from tho 
road to the  highcut )oint of tho hill, whcro thc elution ia  locatcd. Tho lono tree is 
about onc-fourth millo diabnt i n  wiinuth 69’ 00‘. Tho station is markcd b y  a bronzo 
tablet i n  concrcte, as dcacriled i n  n o t a  la and 7c,l with a rcferencw mark, a bronze 
tablct i n  concrclc, as d w r i b e d  i n  nota lla,I 16.100 meters (52.82 fcot) from tho station 
i n  azimuth 260’ OS/. 
Nine (hiavcrick County, C. L. Garner, 191B).--Locatcd 8.4 miles norlliwetrt of 

Ea .IC Pam poHt ofice, 5 rncters aouth of wire fence and tele hone line at side of r o d ,  
a u i  20 mctcrs wclrt of sign, “9  m i l a  to nowilts Caf6, gaglo ~ a w ,  ~ o x n t l . ~ ’  Ttie 
station is marked by  a bromo tablet i n  concrctc, as descrrtcd i n  notctl la  and 7c,I 
with a rcfcrcnce mark, u, bronzu tablet i n  concrete as described i n  noto l la , l  13.262 
motcrs (43.48 fcct) frorn tho alation i n  azimuth 319* 43’. 

P a l o m a  (Maverick County, C. I,. Garner, 1918).--.Locatd 1W iiiiles oatlt of tho 
Paloma railroad station, thrcc-fourt.hs milo northeast of 1’aloIna ranch, 20 motcra 
northwcst of the road loadiug froin tho Paloma ranch tu tho Eaglo P m - S a n  Antonio 
road, and 125 motcrs west of a board gato through tho wire fonco, on tho hi .he& hill 
in the vicinity. Thc station is  niarkcd by a bronzo tablet i n  concrcte, as hacribod 
i n  notes la  and 7c,l with a rcfcreric:e mark, a bronzo tablct i n  concrete, as described 
i n  note lla,l 16.147 mcbtcm (52.98 fcct) from the station i u  azimuth 343’ 13’. 
Burr (Maverick (’ounty, C. I,. Garner, 1918).--About 10 m i l a  by  road north of 

Eagle Paw, on to > of a very flat rid w covorcd with heavy mcsquito trcea. To reach 
tho station from haglo I’w, tako tbio 1)cl Rio road 8.5 milcs to a gate on tlio north 
side of the road with a sign “13rackcttvillc,” pmsing through tho gato follow tho 
road 5 milos, keeping to the left to tho sccmd board gatc, paming through this gat0 
turn to the left through the brush and follow tho ridgo 1% m i l c ~  northwcst to a wiru 
pte, wllich is 95 mctcrs cast of thc station. Tho stiltion is rnarkcd by a bronzo tablet 
in concrete, ns describcd in  notcs la  and 7c,’ with a rcferonco mark, a bronzo tablot 
in concrcte, as deacribed i n  noto lla,l 13.492 meters (44.26 fcot) from tho station in 
azimuth 126O 13’. 

’’ 
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Pen (Maverick County, C. L. Garnor, 1918).-About 6 miles northweat of the 
Paloma railroad station, 3% miles northwest of the old IJurr or Stone ranch, 425 metors 
east of the  stock ens on this ranch, betwocn the forks of a road 9 moters westand 
150 meters cast orthem. The station ia marked b a bronze tablet i n  concreto, ne 
described in notes la and 7r,l with a reference mar{, a bronzo tablet in concreto, 8s  
doscribed in note l l ~  13.765 moters 45.16 fcot) from tho station i n  azimuth 190' 60'. 

Wiff ranch on a prominent rocky knob, 300 meters west of the road leadin from 
tho &fTp ranch to the  Eagle Pass-Lehman road. Tho station is marked by  a fronze 
tablet in concreto, na drscribed in no ta  la and 7c,' with a rolercnce mark a bronze 
9 b l c t  in roncroto, ae dcacribedin noto lla,l10.280 motera (33.73 feet) from tho station 
in azimuth 277O 38'. 
White (Maverick County, C. I,. Garnor 1918).--0n the oppoaito side of the dry 

lake from station Lako. A whito windmill eaai1.y seen i n  this vicinity is 120 motors 
from tho station i n  azimuth 176' G5'. Tho station is marked by  a bronzo tablet in 
concrete, aa dcscribod iu notes l a  and 7c,l with a referonce mark a bronze tablot i n  
concrete, aa described in noto llu,I 10.401 motors (34.12 feet) horn the station in 
azimuth 84' 18/. 

Lake (Maverick County, C. L. Gamer, 1918).-On the weat. side of a dry lake and 
200 meters north of a windmill and tank. Tho s h t i o n k  beat renched by  leaving the  
Lehman ranch-Sjpofford road at a point about 2 milm southwest of La8 Moras Grock 
and following for 6 miles a road leading to the aouth pwt tho ruins of a houso and 
stock pens to a windmill and dirt tank and the dr lake. The station ia marked by 
a bronze tablet in concreto, as doscribed in notos la and 7r,l with a roferonce mark, 
a bronze tablet in concrete, as doscribed in note lla,I 11.435 motors (37.52 feet) from 
tho station i n  azimuth 277' 23/. 

Jnmerson (Kinmy Count C. L. Garner, 1918).--In a pasture 180 motors south- 
wcat from tho Jarncrson ran$ 230 motors wcat of the Lehruan ranch-Spofford road. 
The station is marked by a bronze tablet in coiicreto, aa doscribod in nom la  and 7c,l 
with a reference mark, a bronze tablct i n  concreto BLI dwcribod in noto lla,I 11.735 
metors (38.50 feet) distant i n  azimuth 48' 16'. b'he Jamorson ranch windmill ia  
d h m t  180 meters in azimuth 205' W. 

T o m e  (Kinney County, C .  L. Garnor, 1918).-About 10 miles north of the Lohman 
ranch, onc-half mile northenst of hlcDonald'8 ranch house, windnull, and tank, on 
the hi licat point and in a dace practically bare and covered with rock. The station 
is ma&ed by a bronze t a h c t  in concroto, aa dcacribed in no ta  la and 7c,' with a 
referonce mark, a bronzo tablet in concreto, as dwcribed in nota 12.123 motors 

The windmill at tho McDonald ranch ie 
Dixie (ICinncy County, C. L. Garner, 1918).-About 2 milca northenst of the Dol 

Rio-Ea& Pam road, 2% milea northeast of tho Uisiu schoolhouso and 300 mcters 
west of the  L)ixic-lkackctvillo wagon road on tho top of tho high& poiiit in the 
vicinity. From Dixie follow the  I)ixie-Urackctvillo road 2 milos to  the placo whero 
the road mcends a hill; turn off to the west aud follow the ridge to the top of thb. hill 
and the  station. Tho station is markod b y  a broniio tablet in concreto, a8 dwcribcd 
in notm I n  and 7c,1 with a roforonce mark, a bronze tablct in concrete, as doscribod in 
note 1la: 15.840 metere (61.97 foot) from tho atation in azimuth 104' 65'. 

Pefere (Kinncy County, C .  L. Garnor, 1918).-About 7 miles southwatof Kinney 
railway etation on tho Southorn Pacific Railroad, 16 milca southwest of Dracketvillo, 
1 milo eaat of tho Dixie-Bracketville road, throe-fourths nlilo aouth of the Peters ranch, 
and 70motemwoetofaroa$frorn thatranch. Theetationismarked by  abronzotsblet 
in concrete, aa doscribed in notes la and 7c,l with a relerence mark, a bronze tablet in 
concrete, asdemribod in note 31a,19.620metcrs(31.GUfoet) fromJhes.tation in azimuth, 
104" 29'. Tho windmill on the Potorsranc~hia0.76 milo dietantm avmuth  lb9' 17'. 

Row (Kinne County, G. L. Gamer, 1918).-About 13 n d o s  oast of Del Ria, 6 mila 
southwest of Jo%natone railwa station and 6 mila  northcaet of tho old h e  ranch. 
l+om Del Rio follow tho Dol %&-Eagle Pass WIbKOn road about 5 miles; turn to tho 
onat for 1 milo to a rod balanrcd gto; assing through tho gnto, talro thq right-hand 
road for 10 milee to an iron @Lo; hero &e tho road leuding north for 24 mles throu h 
a board gab; then turn off to tho north and follow a c m  n r i d p  ono-lialf mile to t f o  
station, which is O? the  hghest point i n  a bare rocky place. the station is marked 
by  a bronze tahlct i n  concretc, ua duecribed in  notes la  and 7c,' with a referonce mark, 
a bronze tablet in ronrrutc, as described i n  note lla,1 14.340 motera (47.05 feot) from 
tho ststion i n  szlmuth 219' M'. 

Wiffp Maverick dounty, C. L. 6 arner, 1918).-About 18 miles north b y  wcat 
from Eag I e Pa@, 3 milerr northcast of the Lehman ranch, and 1% milea muth of the 

39.77 feet) dietant in azimuth 53' 44'. 
istant about 1 milo in azimuth 26' 62'. 6 
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Bracket Rinney County, C. L. Garner, 1918).-About 4 niilctl iiortliemt of Bracket- 

tablet i n  concretc, aa d w r i b e d  i n  n o m  la  and 7c,l with a reference mark, a bronze 
tablet set in solid rock, as d w r i b e d  in  note 12a,l15.53 mctcrlr (50.95 feet) from tho sta- 
tion in azimuth 8' 39'. 

Dobkins (Val Verde County, C, L. Garner, 1918).-About 0 mile8 east of Del Rio, 
334 d e s  southwest of Johnstone railway station. ant1 1% m i h  northwest of Dobkins 
tank. From Del Rio follow the Eagle Pass road 5 miles aoutlieaut; then tako tho rqad 
turni to the left for about 1% miles to a wire fence and red balancctl gate; pawing 
t h r o u 8  tho to, tako the  loft-hand road leading north along tho cast side of the fcnco 
for one-foukfmilo to DobkinR dirt tank; going around the tank to the east, paw 
through the gate 100 metors nortli of tho tank, and follow the road throe-fourths milo 
nor1hwes.t to the shoulder of a hill; tmii wwt and follow lhc ridge to tho Ntation, which 
is on top of the hill. The station is marked bv a bronzc h b l c t  i n  concreto, as described 
i n  notos la and 7c,l with areferenco mark, a bronze tablet in concrcte, as described i n  
note lla,l 15.1158 meters (49.73 feet) distant i n  azimuth 202' 53'. 
Hamilton (Val Verde County, U. L. Garner, 1918).-About 2 I miles by road north- 

east of Del Rio and 1% milea west of the 1Iormlton ranch house. Best reached from 
the Jlamilton ranch by  tulurig the road 250 mctcrtl muih oi tho stock pons, which are 
onsfourth mile west of tho ranch house, and, followin i t  throuph a gate to the top of 
a rid onshalf mile, then turn to the north and folkw tho ridge to the top of tho 
hill a rout  onsfourth mile. Tho station is marked by  a bronze tablet in  concwte, aa 
described in notes la and 7c,l with a reference mark, a broneo tablet set i n  concreto, 
aa deacribed in note lla,' 18.390 meters (60.33 feet) distant i n  azimuth 208O 2e'. 
Johnstone (Val Verde County c'. L. Garner, 1918, l!fl9).-About 8% miles east 

of Del Rio, 12 meters south of tho Southern Pacific Railway tracks at Johnstone 
siding, 15 meters east of the station board, and 3 mctcm north of the wiro fence on tho 
north side of tho main road. The station is marked by a bronze tablct i n  concreto, 
aa described in nota  la  and 7c,l with R rcforence mark, a bronze tablet in  concreto, 
a6 doscribedin note lla,16.742 meters (22.12 feet) from tho station in nzimuth 268' 43'. 
Prociselevel benchmark EBlis 220.35 meters (722.93 feet) d i shnt  i n  azimuth 248' 08'. 
The longitude station (1919) is 0.578 mctors (21.58 fect) we& and 2.722 meters (8.93 
feet) south of the triangulation station and ia marked by n temporary wooden pier. 
Moore (Val Verdo County, C .  L. Garner, 1918 .-AbouL 13 miles by road north of 

the station from Del ltio, follow the Ab Rose ranc*h road 11 miles to a oint in  R small 
valley where there is a pte on either sido of the road and a windmi8 new a yellow 
earth embankment 1 mile northeast; turn west through the to and follow a dim 
road to the windmill; c r w  an abandoned railroad p d e ,  and tg station is 300 meters 
we& on top of a bare and prominelit hill. The station is marked by  a llronzo tablot in 
concrete, as described i n  notes la  and 7c,' with a refcreiice mark, a bronze tablct i n  
concrete, asdoscribedin note l l a  10.37 metors (34.02 feet) distant i n  azimuth 130' OW.  
Kelly (Val Verdo County, C. f,, Gamer, 1918).--l,o~~~ted 60 metertl west of tho Ucl 

Rio-Sonora road, 1 mile north of the point whcro tho Cornstock road turns to the wcat 
from the Dol Rio-Sonora road, and,? miles norlh of Del ltio and 4 mekrtl aouwl of the 
wire fenco dividing tho pastures. l h o  station is marked by a bronze tablet in  con- 
creto, as described i n  no ta  la nnd 7c,l with a refq.rence mark, a bronzo tablet i n  con- 
crete, as described in noto set under the wro fence, 10.275 metore (33.71 feet) 

ville on the 6 igheat point of Las Morns hlountain. The station is marked by a bronze 

Del Rio and three-fourlb mile west of tho Del 1 &-Ab ltoee ranch road. To reach 

from the station i n  azimuth 287' 49'. 

knob. 28 milea bv road nortp of Del Rio. 3.6 rmles north of Larkwood ranch. one-ha8 
Xmk (Val Verde Count C. L. Garner, 1?18).-0n to of a prominent flabto 

milo 'east of the"De1 Rio-Sonora road, and 400 .meters sodth of a road leading from 
the Del Rio-fionora road to the east. The station is marked b a bronze tublet in 
concrete, &B doscribed in notea la  and 7c,l with a reference mar% a bronzo tnblot i n  
concrete, as described i n  note 1laJ1 15.205 meters (49.88 fect) &om the station in 
azimuth 57' 18'. 

Beely (Val Verde County, E. H. Pagenhart, 1918).-About 12 miles southeaet of 
Cometock and 2% mil- south of Feely, a station on tho Bouthem Pacific Railway, 
on the higheat point of hilla westward of tho wagon road leading south from Yucly. 
The station is marked by  B bronzo tablet in concreto aa detlcribod i n  pote 2,' with 
a reforenco mark, B bronze tablet i n  bowldef, c t ~  dctlcribed i n  note 12c,' set flush with 
the ground 0.90 meters 32.48 feet) db tan t  iu azimuth 4O 00'. There is a cairn 5.20 
metera (17.1 feet) from t h station i n  azimuth 103" 27'. 

XcNutt (Val  Verde Cpunty, E. €I. l'ngenhart, 1918).-About 7 milw by road 
nofth of Comatock 1% miles weat of the Coinstock-Juno wa on road, on tho higheat 
pomt of ground a t o u t  om-half mile nortli of bfcNutt r a d %  houtlc, and 18 meters 
weet of a ran(-h road lcading north from headquarkrd. Tho @tation is marked by a 
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bronze tablet i n  concrete, as dcwribed iii iiotes la and 8 0 , ~  with a rcforenc.e mark. a 
bronze tablet in bowlder, as dcac,ribed in  noto act nearly flush with tho ground 
12.97 metew (42.56 feet) distant in asiinuth 310° 04‘. There is a 7-fOOt rairri 9 mctom 
from tho station in azimuth 43O. McNutt windmill is distant 0.7 milo in rtximuth 
22O 05’. 

Harrison Val Vcrdo County, E. H. l’agenhurt, 1018 .--About 52 miles b y  road 

Dry Devils Rivcr road l a d s  to the  w a t ,  6 milos wust of tho Harrison ranch 3 miles 
west of Anderson ranch, 1 milo aouthivcet of tho w a p n  mud leadin from the harrirron 
m c h  to tho lhxwl t ranch  at the  point whore theroud cr08908 the &do, nnd located 
on quito a proinincnt brush-covered ridgo, about tho higliwt in the vicinity. Tho 
station is inurked by a bronzo tablct in outcrop of rock a8 dwcribud in noto 2,‘ with 
a referonco mark, a bronxe tablet i n  bowlder as dcecribcd i n  noto 12c,q ll.:+i inetora 
(37.20 feot) dktnnt  in azimuth 291O 44’. Thore is a cairn 8.80~motera (38.87 feet) 

north of Dol h io, 0 m i h  west from tho point on tho Ilc 1‘ Rio-Soriorn road where tho 

distant in azimuth 331O 40’. 
Jim (Vu1 Verde County. E. 11. Pawnhart. 1918).-About 8 miles north of Com- 

stock, iii the  McNutt pas&!, and lod’mcters‘east of a now wiro fcince. Tho station 
h marked by  a bronzo tablet in outcrop of rock as described in noto 2,’ with a refor. 
ence mark, a bronze tablot i n  1)cdroc-k us dcschbcd in noto 12a,1 10.15 mctcw (33.50 
foot) from tho station in azimuth 306* 13’. There is  a 7-foot mirn about 7 metors 
from tho station in  aimiuth 11’ 23/. 
Blue (Val Vcrde Cbunty, E. H. Pagenhnrt 1918).-About 31 milos by road wcet 

of north from Comstovk, 3 miles west of the &mMock-Ozorio ridgo road, onc-fourth 
mile south of tho Roberta ranch, and locutcd on u prominent knob, ktiown aa HIUQ 
IU. The station is marked b y  a bronzo tablet i n  concreta, as doscribed i n  n o d  
la and 7a,’ with a rcferewo mark, u bronzo tablet in concrete, a8 doecribod in note 
lla,] 14.68 metera (48.10 foot) distant in nzimuth 114O 54/. Tlio Roberta windmill is 
distant one-third mile i n  azimuth MOO 28’. 

E. U. l’agenharl, 1918).-About 7 miles northcnat of 
Lan tr  and 1 milo south o r h p p e t t a  ranch on t h ~  hi&& hill in tho vicinity. 
bIarkecfby n broneo tablet i n  con(wle, &a dwcribed in notes I n  arid 7a: with a refer- 
ence mark, a bronxo tablet in concrete, &a dcsrribod in note 11a,l 0.91 mctom (32.61 
feet) dklant  i n  azimuth 24’ oo/. The w a t  gablo of ‘1’ippett.a iancli li0UsG i d  distant lx m i l a  in azimuth 188O 28/. 

B a b b  (Val Vcrde County, E. lI. Pngenhart, 1918).--hbout 10 inilea north of hug-  
try, 16 miles south of I’andalo poet oflico, 10 milea wuth of the Pandalo-Larigtry 
crossing of the Yecos River, on the h b b  ranch 1% iidw noitliwud of hendquurtom, 
and about 1% milcs northeast of “IIi Vhlarid C ”  windiiiill. l‘ho station ie murkcd Iiy 
a bronzo tablet i n  concrete, atl dcscrihcd in notea In and 74’  with a rcferemo mark, 
a bronzotabletin conaete, ns doecribcd in‘noto Ua,l 10.37 moton (34.02 fcot) diehnt  
in azimuth 33Go 17/. An 8-foot d m  is 8 motors from tho station i n  aeirnirtli 2 W 0  50’. 
Proctor (Val Verde County, E. U. Pngenharl, 1018).--0n a siiiootli levo1 rid70 

about 4 m i l a  soutli boin Punpvillc, 3 miles wmt of north from t ~ i o  ~ a i n i l t o n  ran&, 
and 10 metom east of tho Plu~i~~villc-llainilton-Lnn~t~y wagon toad. Tho station ie 
marked by a bronzo tublet iii concrctc‘, us dwwribcd iii notcs lu and 7 4 ’  with a refor- 
ence mark, a brouxo tablot i n  concrotc, LW described in notu l lb, l  1 l . G l  motore (37.76 
foot) distant i n  azimuth 13’ 611’. 

Xke (Val Vordo Count , E. ll. Pagenhrt ,  1918 .--On the higlicet poiut 01 a ridpp 

of “Highland C ”  windmill, and ono-fourth mile northeast of tho rniicli road lwdiug 
northwoet from tllis windmill. It  ie marked by  a bronzo tablet in coucrek, as 
deacribed in  notos la  and 78,’ with a reference mnrk, a bronzo tablct i n  concreto, 
9 d e e d b e d  in nota lla,I 9.35 meters (30.08 feet) distant i n  azimuth 233’ 33’. Thoro 
1s 8 scrub codar distant 4.4 motors in azimuth 16O0 4Y‘, and a small clump of codars 

Tippette (Val Vcrdo Count 

20 m i l a  by  road north Join 1,arytry on tlie ‘dui i 1 ~ k o ”  ~ a b b  mncii, 2 milm north 

dietant 11 rnetcrs i n  aziniutli 333O 313’. 
Bttssett (Val Vordo County, E. 11. Paeonhart. 1018).-About~10 miles north of 

Pumpvillo, 7 niiles by  road north from tligold IJ&ett headquarters ranch, one-hnlf 
milo south of ranch house and windinill bolon&g to W. I. Uabb, on the sccwnd rango 
of hills p m d  in going norlh from tho old Iiaewtt hoadquarters, on a promincnt knob 
uet west of the road, tho highcat point of this knob bcin dietunt about ono-lialf d e .  

!l‘heet&on is marked by a roneo tablct i n  concreto, as 8oscrilted i n  notes la  and 7a,‘ 
with a roforonco mark, a bronzo tablet i n  concrete, as dwcqribed in note lla,l 14.02 
metem (46 fqct) from tho elation in szimuth 2GUo ‘Lo/. A sniull cakn  u 10 meters 
fmm the sation i n  azimuth 10%’ 53’. 

Hoddy (Terrell County, E. 11. I’ngerihwt, lOlll).-About 38 miloe northeast from 
Drydon, 16 rnilctl by road northwmt from l’unipvillo, 8 miles north from the old 

’Beep.33. 
-_ 
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Bassett head uartera ranch, 2 miles ea& of north of Bassctt's 7-mile windmill, 200 
metera east o? a wagon road on the highest point in tho vicinity The remains of a 
stone fireplace built by  the  light keeper, 20 motors wost of tho stahon, shows from tho 
road, Tho station is marked by  a bronze tablet in concrete, as described i n  notes la  
and 7a,I with a reference mark, a bronze tablet i n  concrete, as described i n  note lla,' 
7.78 meters 25.52 feet) from the  station in azimuth 52' 42'. 

Dryden, 2 milea mutheast irom Taylor's ranch, on the  highest point of along flat rid 
extending east and west and 20 meters north of the  Uryden-Muca Spring road. T E  
station is marked b y  a bronzo tablet in concreto, &a described in nota  la and 7a,I with 
a reference mark, a bronze tablet i n  conrrote, BB described in noto lla,] 10.11 metera 
(33.17 feet) from the  station in azimuth 97' 33/. 

Hen (Terrell County E. H. Pagenhart 1018).-About G milea b y  road north from 
Dryden, 1 mile west of the  Dryden-Shedeld road, ono-half milo southweat of a dir t  
tank, and 100 meters east of an old stbne quarry. The etation is marked by  a bronze 
tablet in concrete, as is described in notea la and 7a,' with a referencw mark, a bronze 
tablot in concrete, as deacribed in note lla,18.50 meters (27.89 feet) from tho station 
in azimuth 238' 40'. A windmill near tho roadie 1% milea from the station in azimuth 
273' 67'. 

Eldridge (Tercel1 Count I E. II. Pagenhart, 1918).TAbout 4 milee muthwwt from 
Dryden on the highost knolrin the vicinity. Tho station is markod by  a bronze tablet 
in concreto, as is described in notes la  and 7a,1 with a reference mark, a bronze tablot 
i n  concreto aa deecribed i n  note lla,] 11.70 meters (38.39 feet) from tho station in 
azimuth 81b 41'. 

Dryden east bane (Terrell County E. H. Pagenhart, 1918; 1919).-0n tho first ridge 
about threefourthe d e  east of Dryden on tho prolongation of tho north rail tangent 
of tho main track of the huthorn  Pacific Railway. The station is marked by  a bronze 
tablet in concrete, aa described i n  notes la and 7 s , I  with a referenro mark, a bronze 
tablet in concrete, aa deecribed i n  note lla,] p5.97 motors (150.82 feet) distant in 
azimuth 58' 04'. The longitude station (1919) is 12.34 metors (40.48 feot) true north 
from the  triangulation station and is marked by a tern orary wooden pier. 

Dryden west base Terrell County, E. H. Pagonfart, 1018).-On tho Southorn 
Pacific Railway right o I way at the first curvo about 4 milea west of D den, at the  
point of intersection of tangents of north rail. Tho station is marked?ly a bronze 
tablet i n  concreto, as described in noto la.' The refcrenco mark L precis0 lcvel bench 
mark N27, which is a bronze disk set in a concreto post, 128.!)4 meters 423.03 foot) 

81' 22/ from the  atation. 
Road (Terrell County, E. H. Pagonhart 1918).--About 14 milea southeast from 

Sandereon, 6 milea muth of tho Southern Pacific Railway, 300 motcrs o u t  of the  
Sanderson-Twin nut to  road 2 milos south from a mnsonry tank. Tho station is marked 
b y  a bronze tablet in concrete, as described in  notw In and 7s,l with a reference mark, 
a bronze tablet in concrote, as doscribed in noto I la  11.85 mckrs  (38.88 foet) from 
tho station in azimuth 208' 20'. An &foot cairn stands 16 meters from tho station in 
izimuth 88' 57/. 

Peggy ( 4 errell County E. H. Pagenhart, 1918).--hbout 10 milea southeaet of 

from tho station, about 14 metors south of the track near mile polo 498 an  d i n  azimuth 

' bee p. 33. 
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Dry (Brewster County, E. n. Pagenhart, 1918).-About 6 miles west of Longfellow, 
1% miles south from tho old Purinton beef well in Dry Valle on the higheat point 
of the first hill on the south side of D Valley, whirhis the higkest hill in the vicihity 
and 6 meters from the north cap roc?. The station is marked by a bronze tablet in 
bedrock, as deacribed in  note 2,' with a reference mark, a bronze tablet in bowlder, 
asdwribedin note 12c 1 set on tho northern edge of the cliff, 31.59 meters (103.64 feet) 
distant i n  azimuth 1206 24'. 
Pyle (Pocoa Caunty, E. H. Pagenhart 1918).-About 15 miles northweat from 

Lon ellow, 5 milee northeast from the old Purinton ranch, 3 miles north from the 

mill and tank in  big Canyon, on top of the mees, and about three-fourths mile from a 
dim road which leads up and arroas the mma. The station is marked by a bronze 
tablet in bowlder, a~ described in notea 4 and Qc,' with a reference mark, a bronze 
tablet in bowlder, a8 dearribed in note 12c,' 19.54 metera (G4.11 feet) distant in azimuth lwo 47'. 

Brown (Brewstor County, E. H. Pagenhart, 1918).-About 4 miles northenat of 
Raymond, 2f/ milea southwest from 13rown's goat ranrh in Dry Valley, on the south- 
ernmost and iigheat of tho Housutop Moiintains, 10 feet from the sheer west face 
and about 8 motors north of a U. S. be01 ical Survey cairn. Tho station is marked 
by a bronze tablet in bowlder, aa deacrib2 in n o t a  4 and 88,' with a reference mark, 
a bronze tablet in bowlder, aa deecribed in note 12c,' 19.93 meters (65.39 feet) diatant 
i n  ssimuth 217' 69'. 
Nation Pecoa County, E. H. Pa enhart, 1918).-About 15 miles north from Mara- 

from the Pumpkin Center schoolhouse, on a prominent rounded knob at the south- 
west end of the range of hills. Tho station is marked by a bronze tablet in bowlder, as 
described in nota  4 and 8a,' with a reference mark, a bmnze tablet in bowlder, 88 de- 
wribed in note 12c,' set flueh with the ground on the eastern slope of the knob, l 
meterslower than thestation, and distant 11.71 meters (38.42 feet)in azimuth 288O 

Hadera  (Pecoa County, E. H. Pnpmhart. 1917).-About 20 miles south of Fort 
Stackton, 2 milee southcast of Eleinore Cattie Co. headquarters, one-half mile east 
of the Fort Stockton-Marathon road, on the southeaatorn one of tho two to B of the 
Sierra Madre Mountaim. The station is marked by a bronze tablet in be$rock, 0s 
deacribed in note 2,' with a reference mark, a bronze tablot in bedrock, as described 
in noto 12a,' set on the southweat end of the ridge and 1 meter lower than the station, 
distant 17.38 meters (57.02 feet in azimuth 4' 20'. 

I ancellor, neartlio highest point of a small Fort Stockton, 3 milee due eaat from (!I 
conical hill, known locally aa "Pikea Peak." The Chancellor-Elsinore ranch road 
paws 1 mile aouth of the station. The station is marked by a standard bronze 
tablet setin tho flat top of rock flush with the ground. The reference mark, a bronze 
tablet i n  bedrork, aa deecribed in note 12a,l is sot 2 inchea above the ound, 3 meters 
north of the highwt goint of the hill, and 6.24 mebrs (17.19 feet) rktant from the 
station in azimuth 28 33'. 
Ord (U. S. Q. S.) (Brewster County, E. H. Pa .nhart, 1917).-About 12 miles 

southeast of A1 ine, 2 miles oast of the AlpineTe%qya road, and on tho highest 
point of Mount Krd. The station mark is that of tho U. S. Geological Survey station 
which is a triangle and tho lutters U. S. chiseled in a fiat rock flush with tho ground 
about the center of tho ndgQ. Tho reference murk, a bronzo tablet i n  bowlder, a s d e  
ecribod in nota 12c 'and if in an outrro about 2 foet hi h, distant 12.G8 motera (41.W 
Soot) di&nnt from &e station in azimutg 338' 04'. A 8. S. Geological Survey cairn 
on the eastern end of the top is 16.4 metera (53.8 feet) from the station in azimuth 
3 3 7 O  07'. 

Beard (Pecoa County, E. E. Pagenhart 1917).-About 60 miles south of we& from 
Fort Stockton, 20 milcs.northwost from bovey, 8 town on the Kaneas City, Mexico 
& Orient Railroad 6 d ~ e  northweat from Stone's ranch, which is located about 2 
mila north of the !Fort Stockton-Lympia Creek-Port Davis road on the highest point 
of Beard Mountain, which forma a knob at ita northoastern end, and irqmediatoly north 
of a large rocky outcr0 whch marks the hi he& int of the mountrun. The etation 
bmarkedb abronze~ble t inbowlder ,~~ea~~ innote4 , 'w i thare fereucemark ,  
aa dewribdin  note 12,'set in the outcrop mentioned above, 1 meter above the station, 
and distant 2.70 meters (9.06 feet in azlmuth 120' 30'. 

Star (Juff Davis County, 'E. d. Pagenhart l a . -Abou t  . lS m i h  south of Bal- 
morhea, a town on the Poco8 Valley & Toyahvaie way, 18 mlee north of Fort Davis 
near the center, wt and weat of a flat-topped m a  known as '' Star Mountain" and 
about 15 meturs froin tho north cliff. Tho station is marked by a bronze tablet in bed- 

old !if axter ranrh now headquarters for Pyle ranch, 1 mile eoutheast from Bull trap 

thon and t 6 ree-fourth8 mile east o!the Marathon-Fort Stockton road, 1 mile north 

ahancellor (Pecoa County, I . H. Pa enhart, 1917).-About 20 milea southwost of 
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rock, as described in note 2,' with areference mark, a bronzo tablet in a bowlden, aa 
deacribed in note 12c,' set in arock about 2 feet aquare and 18 inchea high about mid- 
way of the ridge north and south 14 08 meters (40.13 feel) distant from the station in 
azimuth 158' 22'. Thou.  S. G e o b y a l  Surveytria~lationstntionisabout40meters 
south of the north edge of the clif and i R  a flat-topped rovk 18 i ncha  by 12 inclree 
allqost flush with the ground, and i e  28.32 meters (92.!)1 foet) dhtnnt from the station 
in azimuth 80' 49'. A lone trimmed cedar treeis 27 metera dietantin azimuth 82O 18'. 

Balds (Jeff Davia County, E. 11. Fagenhart, 1917).-About 25 milce northwest of 
Marfa, 15 miles enst from Valentine, 70 meters oast from tho west end of a narrow- 
topped rid e about 3 meters wide at the station, 3 meters east of a large hole. The sta- 
tbn  is mar&ced by  bronqe tablet in bedrock, as d.eacribed in  note 2,'with a reference 
mark, as described in note 12,' set on the south side of the cliff one-hnlf meter lower 
than the dation, at a distanco of 6.43 meters (17.81 feet) in azimuth 290' 37'. Refer- 
enco mark No. 2 iR tho U. s. C;eolo+ral Surve triangulation station, which ie marked 
by a trian le 6 inchea on a side with a small lnob.in the middle cut in tho rock with 
thelettore%. S.,ar~disdiRtsnt5.60m~ters(18.4 fcot)inaziimuth267"44/. A m a l l  holo 
on range tothe U. S. GeoIogkal Survcystationmarki~d~tant5.005metare(l6.716feet). 

Newman (Jeff Davis County, J. S. Dill, 1909; 1917).-About 11 miles direct S. 3' 15. 
from the section houae at2 San hlnrtinc, aRtation on the Texae & Patific Railway, about 
2 milea south of tho northwast end of Davis Mountains and about 2 miles muth by 
mt of J. W. McElroy's place. The station ie  marked by  a cap station mark screwed 
to the top of a 3-inch iron jiiPe 2% fert long set in the ground with the earth and rock 
well tnm ed about it. T e underground mark is described in note 8a.l The refer- 
enco mar! is a 20-penny nail driven DuRh in  th0 top of a hard rock at the edge of a 
bluff and is 26.125 metem (85.71 focat) from the station in  azimuth 223" 17'. Other 
distancca aud azimuth8 are a8 follows: nigh peak, about three-fourthe mile, 263' 35'; 
Newman, U. S. Geolog$~al Survey, about 300 meters (!I84 feet), 6S0 4W; Gomez Peak, 
about 1% miles, 188' 15'. A blazed yino tree i s  2.04 meters (8.7 feet) eaet of the 
station. 
Krouee (El Paso Chunty, J. S. l 3 1 1 ,  1909; 1917).-About 8% miles N. 15' W. from 

Boracho, a station on the 'I'OMEI & Pavific Railway, on the highest peak near the week 
ern end of a very promincnt ridgo whiceh L about 7 miles north of the railroad and 
parallel with it, about 1 mile wet of the Krouae zinc mine. The station is marked by 
a cap station rnnrk screwed to the top of a %inch iron pipe 2% feet long set in the ground 
yith the earth nnd rock well tamped about it. The underground mark is doscribed 
in note 8a.l The reference murk, a CCORR cut in the top of a rock flueh with the ground, 
ia G.49 moters (21.20 feet) from the station in azimuth 95' IS'. The cairn at the U. S. 
Geological Surve station Xrouso is 4.16 meters (13.05 feet distant in aaimuth 08' 42'. 

mou taim about 4 aula north b west from ('hiq)a, a town on tho Southern Pacific 
gnd 8 milea northwest of the ruicoad nt the nearat  oint. The station is identicai 
With one of the U. S. Geolo~al8urvcyreferencomnr~~ a bronze bench-mark tablet, 
which marks the station. l'he reference mark is identical with another of the Geo- 
logical Survey reference marks, a crow cut in tho top of a larKe flat rock, and is 5.61 
metcrs (18.08 feet) from the station in azimuth 3M0 61'. Tho u. S. Geological Survey 
station Chisga, marked by a cairn, is about 3 meters (9.84 feet) from the etation in 
azimuth 312 18'. 

Isabel (Webb County, 0. L. Garner, 1017).-About 1.7 m i l a  wcat by north of Snn 
Isabel railroad Etation, 200 meters north of the Laredo-Mincra wagon road at a point 
where the road is cut Bx'roaa the hills to tho northward of cultivated fields in which 
there are a number of tenant houwa painted red. The station is markod by a bronzo 
tablet in concreto, asdeacribed in notoe l a  a d  7c,l With areference mark, a bronzo tablet 
in concrete, as descTibed in note lla,l25 metere (82 feet) distant in nzimuth 180". 

Red {Uemmit County, C. L. Garner, 1918).-About 7 miles north of west from 
Dentonlo 600 motors north of an old windmill in the Salzanora paeture. Tho station 
is marked b y  a bronze tablet in  concrete, aa deacribed in notes l a  and 7c,1 with a refer- 
ence mark, a bronze tablet in concrete, as described in note 1la.I 

Word (Val Verde County, E, Li. Pagenhart 1018 -About 33 miles oaat of north 

Martide ranch. The station is probably marked with n standard bronze diak, as 
dascribed in noto 1a.l 

Banco Hidalgo County, c'. V. H o d y ,  1017).-0n tho wcat aido of tho military 
wagon roa& 2% miles direct or 5 milea y road west of south from Mamie tnnnylation 
station. The station is the concreto 1 anro monumeut NO. 17 of tho Wo Grande 

Chispa (Jeff &vis County, J. S. Hill, 1909; 1917).- A n tho highest peak of the 

EUPYLE?dENThRY POINTB. 

from Cornstock, 6 milce enat of north from the iowor i l  ord ranch, 4 milee south from 

Survoy. 

1 Be0 p. 33. 
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4 

5 
6 
7 
8 
9 

160 
1 
2 
3 
4 

5 
6 
7 
8 
9 

170 
1 
2 
3 
4 

5 
6 
7 
8 
9 

180 
1 
2 
3 
4 

5 
6 
7 
8 
9 

190 
1 
2 
3 
4 

5 
6 
7 
8 
9 

2211 
1 

3 
4 

2 

22.8ooo5 
'23.104R5 

m.77445 
24.07925 

24.38405 
24.Iw.9S% 
24.013306 
23.10445 
26.00325 

w.o080r, 
20.21285 
20.61705 
20.H2246 
Z7.12725 

n.43205 
27.73080 
2tl.MlOO 
28.34040 
28.05120 

l .g6ooo 
20.uIoYl~ 
29..5lm!iu 
2U.X704O 
30.17624 

~ 1 . 4 0 0 ~ s  

5 
6 

8 
9 

130 
1 
2 
3 
4 

5 
6 
7 
8 
9 

140 
1 
2 
3 
4 

5 
6 
7 
8 
9 

7 

63.34011 
G3.04481 
63,04871 

64.65931 
6 4 . ~ ~ ~ 1  

5 
6 
7 

9 
a 

64.80411 
G5. IOROl 
M.47371 
G5.77851 
68.08331 

60.38811 
GO.00201 
bO.Bu771 

67.00732 

67.81212 
6!3.21002 
68.G2172 
MI.82n.52 
6~.1313a 

GQ.43013 
69.74Ohl2 
oo.(Hm 
00.31AW2 
u 0 . m  

67.30231 

51 

230 
1 
2 
3 
I 

5 
6 
7 

9 

240 
1 
2 
3 
4 

5 
6 
7 
8 
9 

8 

Motors. 

BO. wia 

oi.1783a 

oa. ~ ( u i a  

01.204m 
01.6oQ72 
01. 87452 

02.78883 
QS.rn73 
03.38853 
83.70333 

04.00813 
64.31283 
04.01773 
64.82253 
05.22793 

06.633215 
85.89093 
08.14173 
BB. 44869 
08. 71133 

67.05019 
07.38083 
67.00574 

08.27634 

08.68014 
08.88494 

08.48454 
08.78834 

70.10414 
70.40881 
70.71374 
71.01869 
71.32334 

71.02814 
71.83294 

7 1 . M W  

73.112lti 
73.46095 
79.7017s 
74.08055 
74.37136 

7 4 . m  
18. W 7 b  
7G. 6mvl 
76.11(636 

07. O ~ O M  

09. in874 

72.23774 

79. urn 

74.e7011 



52 

76.20016 
76.60495 
76.80875 
77.11455 
77.41835 

.- a 
FeO 
- 
Z! 

, 

I 
I 

26( 
I 
2 
2 
4 

S 
6 
1 

9 

no 
1 
2 
3 
4 

5 
6 
7 
8 
9 

uu) 
1 
2 
3 
4 

5 
6 
7 
8 
9 

290 
1 
2 
3 
4 

5 
6 
7 
8 
0 

a 

I 30 

U. s. COAST A N D  GEODETIC SURVEY. 

01.44018 
91.74498 
82.04978 
92.35458 
82. a39 
92.96419 
83.28898 
83.67379 

84.18330 
m. 878% 

-the-Feet to meters cfiom 1 to 1000 unib)-Continued. 

35 

, 

1 

100.68021 
106.98501 
107.281)81 
107.69402 
107.m2 

108.mz 

40( 
1 
: 
: 
1 

! 
108. m 
163.81382 1 
108.42342 

109.72822 
110.a3302 
110.33782 
110.04202 
110.94742 

108.11802 [ I 
6 

41( 
1 
2 
2 
4 

121.82024 
122. ZZxM 
122.62885 
122.83405 
1!23.13846 

123.44425 
1%. 74805 
124.05385 
124.35885 
124.66346 

1IM.Cma25 
125.27305 
1%.577X5 
125.8Rm 
128.18745 

120.70705 
127.1018F, 
127.4m5 
127.71146 

128.01628 
128.32106 
128.02‘& 
128.9me 
120.zJM6 

120.64020 
128.84M)o 
130.140RB 
130.45400 
130.76946 I 
131.00426 
191.36000 
131.07380 
131.07860 
132.28346 

l32.ts827 

133.19787 
1 3 3 . m 7  
133.80147 

134.11227 
134.41707 
134.72187 
13b.o#M7 
135.33147 

laG.63027 
138.94107 

1 3 6 . ~ 7  
130.81647 

i m . 4 m  

132.80307 

130.24~~7 

44 

, 
; 
G 

! 
! 
I 
! 

)6( 

: 
4 

! 

i 
9 

47c 
1 
2 
3 
4 

5 
6 
7 
8 
9 

480 
1 
2 
3 
4 

s 
6 
7 
8 
9 

490 
1 
2 
3 
4 

5 
6 

8 
0 

7 

27.72416 
78. O ’ W O  
78.33370 
78.83856 
78.94330 

79.24816 
79. WZBB 

80.16250 
80.46138 

80.77216 
81.07696 
81.38170 
81.68850 
81.99136 

82.28616 
82.ooou7 
82.90577 
83.21057 
83.61537 

83.8#)17 
M.12407 
64.42877 
84.73417 
85.03937 

85.34417 
86.64807 
85.95377 
88.25857 
88.66337 

88.80817 
87.17297 

87.78258 
88.08738 

88.39218 

8 9 . 3 m  

7 9 . ~ 7 7 0  

81.47777 

mewon  
m.0017~ 

m.eii3a 

m.oiei8 
w ) . m 8  
90.62578 
BO.fc?&a 
9 1 . w  

-- - 

! 

I 
! 

311 

: 
6 

! 

! 
I 
5 

3% 
I 
2 
3 
4 

S 
6 
1 
8 
9 

330 
1 
2 
3 
4 

5 
6 

R 
9 

340 

3 

1 

7 

1 
2 

4 

5 
6 
7 
8 
9 

84.48819 
94. m 
95.00770 
05.402W 
95.70739 

88.01219 
96.31009 
96.62179 
96.m.59 
97.23139 

87.53020 
97.84100 
9R.14580 

,98.45ooo 
98.76540 

99.oo020 
99.3u500 
99.00980 
99.97400 
100.27940 

100.58420 
100.1u1m 
101.IW1u) 
101.49860 
101.80340 

102.10820 
102.41300 
102.71781 
103.02101 
l(33.32741 

103.83221 
103.93701 
lM.24lRl 
104.51Gol 
104.86141 

Meters. 

137.16027 
137.46507 
137.76988 
138.07408 
138.37948 

138.66428 
138. eaeoB 
139.28388 
139.508(18 
139. €0348 

140.20928 
140.51308 
140.81788 
141.12208 

141.73228 
142.03708 
142.34188 
142.04009 
142.85140 

143.25828 
143.56lOe 
143. 
144.17060 
144.17649 

1 4 4 . 7 m  
146.08508 
145.38089 
146.69469 
146.99948 

140.30420 
140.00008 
140.91389 
147.21808 
147. 6!2360 

147.82830 
148.13310 
148.43780 
148.74270 
149.04760 

149.35230 
149.05710 
149.96190 
160.26070 
160.67160 

160. 87030 
161.18110 
1 6 1 . 4 W  
161.70070 
162 w 

141.4n4a 

36 

: 
; 

! 

I 
5 

3% 

2 
4 

: 

€ 
9 

38c 
1 
2 
3 
4 

5 
6 
7 
8 
9 

390 
1 
2 
3 
4 

, 

111.25222 I 
111.65702 
111.80182 
112.lt1002 
112.47142 

5 
6 
7 
8 
g 

112.77623 
113.08103 
1 1 3 . 3 W  
113.08003 
113.99543 

114.30023 
114.00503 
114.QC983 
115.214C3 
116.61943 

115.82423 
1 1 0 . 1 m  
110.43383 
110.73W 
117.04343 

117.34823 
117.&‘~30! 
117.95784 
118.20rn 
118.W744 

118.R7ZI 
119.177M 
119.48184 
110. 78004 
120.08144 

120.39021 
120.70104 
121.05LI.I 
121.31064 
l!&61644 

420 
1 
2 
3 
4 

5 
6 
7 
8 
9 

430 
1 
2 
3 
4 

5 
6 
7 
8 
9 

440 
1 
2 
3 
4 

5 
6 
7 
8 
9 



- - 
Feel - 

501 
1 
i 
1 
4 

; 
I 
5 

51c 
1 : 
i 

i 
n 

1 
€ 
S 

52c 
1 
2 

4 

5 
6 
7 

9 

1 
2 
3 
4 

5 
6 
7 
8 
9 

WO 
1 
2 
3 
4 

5 
6 
7 

0 

a 

a 

sa 

a 

107.84034 
107.04514 
188.24W 
108.56474 
188.85851 

188.10434 
108.40014 
108.77304 
170.07874 
170.38364 

170.88814 
17O.WJRl4 
171.20701 
171.00274 
171.QO754 

172.21234 
172.51715 
I72.82106 
173.1'2375 
173.43165 

174.04115 
174.34505 
174.05075 
I 7 4 . W  

175.%5 
175.58515 
175.BBOB5 
176.17475 
176.47955 

178.784311 
177.08015 
177.30305 
177.08870 
178.003M) 

in.mo35 

PRECISE TBIANQULATION IN TBXAS. 

Lagthe-Feet io metere ( f rom 1 to 1000.uniis)-Continued. 

600 
1 

3 
4 

5 
6 
7 
8 
9 

610 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 
2 
3 
4 

5 
6 
7 . 8 
9 

650 
.1  

2 
3 
4 

a 

620 

- _  . 

Motors. 
~- 

152.40030 
162.7W11 
163.009D1 
1W.31471 
153.01851 

lG3.82431 
154.22811 
154.m01 
IrA8X371 
155.14351 

1G5.44831 
155.75311 
150.O!i7U1 
150.30271 
15d.007GI 

SM 

1 
i 
d 

! 

; 
I < 

SM 
1 
2 
2 
4 

182.88037 
183.1M17 
183.4WD7 
183.70471 
184.08867 

184.40437 
184.70017 
185.01307 
185.31877 
185.0!%7 

183.82837 
180.23317 
180.63707 
188.84277 
167.14767 

187.45237 
187.75718 
188.oolQ8 
188.30078 
188.6?168 

188.87638 
189.28118' 
1EQ.WR 
188.W78 
100.186MI 

650 
1 
2 
3 
4 

5 
6 
7 
8 
9 

660 
1 
2 
3 
4 

5 
6 
7 
8 
9 

670 
1 
2 
3 
4 

158.87211 
157.27711 
157..%102 
157.88072 
1Ga.18162 

3 
t 
1 
8 
9 

168.48032 
158.80112 

159.41072 
168.71559 

18o.m.2 
100.32t12 
1 8 o . B !  
180.03472 
161.23852 

i a i .mu 
101.R1812 
102.16302 
162.46872 
182.78353 

163.00833 
163.37313 
109.87703 
163.011273 
164.28753 

104.6Cm3 
l(u.80713 
105.20103 
165.m73 
105.81163 

106.11&?3 
lOn.4?113 
1ou.72503 
107. a3073 
10'1.33668 

imima 

-- Motors. I1 Feet. 

57C 
1 

3 
4 

5 
6 
1 
a 
9 

sa 
1 
2 
3 
4 

5 
6 
7 

' 8 
9 

590 
1 
2 
3 
4 

5 
6 
7 

! 

z 

100.50Q38 
100.80518 
101.10808 
191.41478 
181.71853 

, 5 
6 
7 
8 
9 

1Oa.02uB 

lOa.033W 
lQ'd.03878 
188.24350 

189.54838 
189.8531Q 

184.78769' 

1Q5.07238 
lQS.37719 
loll.0810g 
106.08079 

ioa.3mti 

im.1578o 
im.40na 

Mobrs. 

188.12011 
188. 42.m 
188.73MN 
199.0348( 
188. 33wK 
188.84440 
188. 048211 m. mci 
200.5588(3 
2 o o . w  
201.18840 mi. 473% 
B1.7780(1 mo9m mz w a  
m. aom 
202.80721 
203.30201 
203. ooo81 
ao3.81161 

ZM*21641 
204.62121 

205.13081 
!&IS. 49501 

205.74041 
ao8.01521 
208.35001 
108. &W1 
206. Q5Wl 

%X'. 28441 
m1.6092!2 

aOn. 48382 

208.78841 
208.0032a 
'2%. 38802 

210. 00182 

210.81242 
110.61722 
210. m 2  
211.22081 
111.63161 

211.R3811 
212.14122 
21% 44002 
212.7w(13 

20r. nmi 

m. 87402 
m. i 7 a a  

m. 7 m a  

qs. w 

680 

2 
3 
4 

5 
6 

9 

690 
1 
2 
3 

i 

7 
8 

- - 
Fent, 

nn; 
1 
2 
3 
4 

5 
6 
1 

9 

710 
1 
2 
3 
4 

5 
6 
1 
a 
9 

720 
1 
2 
3 
4 

5 
6 
7 

9 

730 
1 
2 
3 
4 

5 
6 
7 
8 
9 

740 
1 

s 
4 

5 
6 
7 
8 
9 

- 

a 

n 

a 

178.30838 
178.01318 
178.017QO m.mo 
17Q.6nw 

53 

5 
6 
7 
8 
9 

Meters. 

219.38013 
213.60523 
213.97003 
214.27483 
214. bTB83 

214.88443 
215. IS823 
215.40403 
2 1 5 . 7 W  
216.10363 

216.40843 
210. 71323 
217.01@03 
217.32'283 
2 1 7 . a  

217.83244 
218.23721 
218. M204 
218.84884 
218.15164 

218.45644 
210.70124 
220. o800( 
Mo. 37084 
220. om 
m.w4 
221. !&I524 
221. w 
2z1.w 
!AzZlQw14 

2 2 a . w  
!m.m25 m. 11405 
223.41Rtu 
223. tauu 
224. O z m  
224.33325 
224.03805 
B4. U4m 
Ms. 2471 
226. &!MK 
m. am 
a28.16205 m. 40885 
a28.77185 

aa7.07046 
2a7.38125 
121. o9008 
131.80386 
aaRzews 

i n a m ~  
180.13716 
1W.44lW6 
180.74076 

640 
1 
2 
3 



54 

m.8ow0 
228.80620 
228.21006 
229.61480 
279.8lW 

230.12446 
230.42928 
230.73408 
231.03888 
P1.343e.a 

231.64848 
231.w28 
232.25808 
82.68287 
232.88767 

a3.17247 
233.47727 
"33.78207 
234.w337 
234.39167 

p1.88647 
2ab.00127 
236.aO007 
236.61087 
236.91687 

m . m 7  
236.62521 
238.83007 
237.13487 
P7.43907 

237.74448 
238.04828 
238.23408 
238.85888 
m.BB388 
m.w8 
238.67328 
239.87808 
W.18288 
240.48788 

240.79u8 
241.08728 
241.4o!m 
241.70888 
242.01168 

e 

Fa 

15 

- 

76 

I 

I 
! 

mj 
1 
4 

4 

f 

I 
5 

7a 
1 
I 
3 
4 

S 
6 
7 
8 
9 

'190 
1 
2 
3 
4 

5 
6 
7 

Q 
a 
- 

80 

~ 

I 
! 

El( 
I : 

j 

; 

i 
i 

' 

5 

ax 
1 
2 
3 
4 

s 
6 
7 
a 
9 

830 
1 
2 
3 
4 

5 
6 
7 
8 
9 

810 
1 
2 
3 
4 

U. S. COAST AND GEODETIC SURVEY. 

Zengthu-Feet fo meters (firm I to 1000 unib)-Continued. 

243.84049 
244.14128 
2 4 4 . o g  
244.76489 
246.wIe.o 

246.30449 
246.88828 
246.97408 
240.376a9 
246.68388 

240.888(9 
247.19329 
247.49809 
2 4 7 . m  
248.10770 

248.41260 
248.71730 
249.oplo 

249,63170 

260.24180 
rn.64610 
250.86080 
81.16670 

249.32880 

2 4 8 . ~ ~ 0  

8u 
I 
i 
2 
4 
' 
i 
'i 
8 s 

8M1 
1 
2 
3 
4 

5 
6 
7 

9 

1 
2 
3 
4 

a 

mo 

258.08052 
269.38632 
258.88012 
268.88492 
260.28872 

280.80462 
280.90632 
a81.21412 
a 8 m m  
a8i.rn7a 

283.43332 
282.1m2 

282.73813 
263.04263 
283.3477a 

263.85253 
203.96733 
m.28213 
2 8 4 . m  
2w.87173 

9l? 
; 
: 

! 

1 

i s 

i 
91( 

i 
I 
4 

3 
f 
1 
8 
9 

2 7 4 . a ~  
27C62636 
274.83016 
276.23405 
2% 63976 

n5.8446!3 
276.14m 
378.46416 
270.76805 
277.W76 

2 7 7 . a ~  
277.07330 
277.97816 
rn8.28298 
278.68776 

278.88268 
zIQ.19736 
278.60216 

280.11176 

a80.41868 
180.72136 
281.02816 
281.33088 
261.68676 

ng.80880 

Meters. 1) Feel 

9s 

, 
I ' 
I 
! 

I 

i 
1 

! 
( 

! 

97( 

i 
4 

, 

' 
i 

286.17663 
285.48133 
285.78813 
m.06(183 

2 6 8 . 7 m  
287.00533 
287.31013 
~ 1 7 . 8 1 4 ~  
287.91814 

m a m n  

920 
1 
2 
3 

5 
6 
7 

9 

4 

a 

181.84068 

282.65017 

!283.1&%77 

a 8 a . w e  

2 8 2 . ~ 9 7  

II 

I 

1 

9 

t 
a 

2 6 1 . 4 m  
251.7WO 
262.07010 
252.374w) 
262.61871 

5 
6 
7 
8 
9 

262.6B461 
253.26931 
26a.69411 

254.20371 

aM.W(u1 
W.81331 
256.11811 
256.42291 
266.72771. 

268.0311 
m.337a1 
258.w11 
268.94691 
Z7.26171 

267.M8112 

m.ae8ei  

?doters. 

8Bo 
1 
2. a 
4 

5 
6 
7 
8 
9 

a90 
1 
2 s 
4 

5 

288.88058 
288.80538 
280.17018 
280.47488 
280.77978 

201.08458 
281.38838 
291.09418 
281.86888 
282.30378 

282.80868 
282.91339 
263.21819 
M. 6nBS 
283.82778 

!Bk. 1 3 N  
294.43730 
294.74218 
286.01889 
296.36178 

286. 86868 
285.8t1138 
288. 20819 
288.57088 
2BB. 8767Q 

287.16069 
297.48639 
287. iW)20 
m.oBs00 
296.38880 

m. 7MBO 
288.00840 
289.31420 
288.61800 
298. BPBO 

800.n880 
800.53340 
800. m 
801.143oO 
801.44180 

801.76280 
802.05740 
802.30220 
802. M1701 
802.97181 

803. n001 
803.68141 
803. w2l 
804.18101 
804. 49581 - 

268.w 
'M6.62934 
X-S.83414 
24!4.13894 
288.44374 

288.748M 
270.05334 
270.35814 
270.002Q4 

27l.n2M 
271.67734 
271.88214 
272.18094 
m.4917* 

n2.7Qm m. 10135 
213.40816 
273.71095 
n4.01676 

no.rn774 

934 
1 
2 
9 
4 

5 
6 
7 
B 

940 
1 
2 
3 
4 

5 

f a 
9 

9 

!267.'1.88132 
2bB.10812 

W.77672 
21~1.47082 I 6 

7 
9 
a 

283.40467 
183.70837 
284.07417 
28(.37887 m.wn 
384.88861 
286.28337 
m . m n i 7  
2 g 6 . m  
286.aMn 

IwB.6117 
288.81737 
187.12217 
2887.42087 
267.7a17a 

288.mi50 
288.34198 
2118.84618 
=.@ma8 
388.25678 

980 
1 
2 
9 

5 
6 

Q 

990 
1 
2 

4 

7 
a 

4 

s 
6 
7 
a 
9 
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- - 
Mo- 
tom. - 

0 
1 
2 
S 
4 

5 
8 
7 
8 
9 

10 
1 
2 
3 
4 

5 
6 
7 
I 
! 

2c 

: 
! 
4 

I 
! 

8( 
! 

a 

! 

Y 

I 
! 

! 
1 

3.28083 
8. E8107 
9.84250 

13.1p33 

:s %z a. 88583 
28.24887 
28.62760 

82.80893 
38.08017 
89.37000 
42. BM83 
46.83107 

19.21250 
62.48339 
66.77417 
59.05Joo 
02.33m 

BS. e1887 
ea. w m  
72.17833 
76.46917 
78.7(000 

81.02w3 
an.aoie7 
88.582bo 
91.88339 
05.14417 

08.42wO 
101.70583 
101.88887 
108.28760 
111.54898 

114.82917 
118.11000 
121.38083 
124.87187 
127.962m 

131.!2333 
134.61417 
137.7MWO 
141.07668 
144. a6667 

147.03724 
1600.Q1833 
1M.18817 
167.48000 
180.7B083 c 

5 
6 
I 
8 
9 

60 
1 
2 
3 
4 

5 
6 

8 
9 

70 
1 
2 
3 
4 

5 
6 
1 
8 
9 

Bo 
1 
2 
3 
4 

5 
6 
7 
8 
9 

71 

c 
2 
3 
4 

5 
6 
7 
8 
9 

110 
1 
2 
3 
4 

120 
1 
2 
3 
4 
5 
6 
I 
8 
9 

ldo 
1 
2 
3 
4 

140 
1 
2 
3 
4 

I 
Feet. 

I 

831.30417 

844.48724 
347.78833 
SL31.01817 
8M.m 
Bm.81083 

w. 88187 
804.172M) 
307.45333 
870.73417 
874.01Mo 

m.lQ6E3 
880.57887 
889.86760 
8 8 7 . 1 m  
800.41917 

899.7oooo 
898.8808( 

4m.54260 
406. m 
UO. 10417 
4 1 3 . 3 m  

u9. 94887 
423. !a2760 
rae.6QB99 
4'A!ll. 78817 
4 3 3 . m  
488.8wBa 
489.88107 

w . 9 1 m  
448.18359 
449.47417 
m . 7 m  
wJ.Cn603 

459.81887 

a. 87833 
Iso. 1m17 
4111. (Moo 

4 7 5 . m  
478.00107 
(8% 2mW 
486. a333 
W.tU417 

(00.2oie7 

4 i e . m  

w. 59724 

-_ - 
Yo- 
Om. 
- 
1% 

1 
2 
3 
1 

5 
6 
1 
8 
9 

160 
1 
2 
3 
4 

5 
6 
7 
f 
I 

1 
1 
i 
4 

in 

i 

; 

1 
I 
I 

18l 

: 
1 

I 
! 

19( 
1 
i 
: , 

! 
I 
! 

II - 
4921m 200 
41.(0583 1 
498.88087 2 
~1.90760 9 
w.24899 4 

608.62917 5 
611.81oOO 6 
616.ow#uI I 
118.37187 8 
521.66260 9 

624.83333 no 
628.21417 1 
631.4BMy) 2 

638.06887 4 
6 3 4 , n w  3 

Ml.537bO .S 
644.01833 6 
M7.89D17 I 
66l.lsooo I 
6 M . 4 W  ! 

~7.74187 22( 
6 0 1 . m  1 
564.30333 : 
17.68417 ! 
670.88600 1 

674.14683 ! 

580.70760 1 
683.88833 
687.28817 I 
6 w o . m  23 
m. 89083 
(yB7.11107 , 
800.38260 1 
B M . 0 M  

806.96417 ! 
810.23sOo 
013.61683 

W.rn760 ' 
829.s5ass 24 
628.03917 
6 a 9 . m  I 

883.20085 I 
030.48187 

an. 42687 

e i e . r n 7  I 

Feet. 

BM1.10667 
m. 44750 
m. 7 m  
BBB.ooB17 
888.28ow 

era.moBs 
875. aniai 
079.13280 
OB2.41m 
885.09417 

888.v7m 
091. a5583 
w.63@07 
808.81750 
m.oBSx1 

7011.37017 
708. BBOOO 
711.84083 
ll6. P107 
718.WZW 

721.78993 
726.08(1? 
7%. 34m 
731.02583 
734.80887 

741.40839 
744.74817 
748.030M) 
761.31083 

7M.5Q107 

704.43417 
707.71W 

no. 90583 
774. a7087 
777.M724 
780.83833 
784.11917 

787. rooa, m. 88083 
769.88107 
IQ7.24N m w  
@33.80(17 
fKn.oe600 
810. w 
813.6(687 

m. imm 

767. maw 
781. iw 

816. on#, 



56 

9 8 4 . m  
8 8 7 . m  
WO.81107 
m 4 . m  
Q97.3m 

1 COO.Wl7 
l ’ ~ 8 3 5 0 0  
1’007:215%3 

1;013.77750 

1’020.33017 

1’010.49087 

1 0 1 7 . a ~ ~  

1 ’ ~ . 0 2 o O o  
1 ’ o z B . m  
i :w. in io7  

1 033.40250 

1:04e.bw3 

1’030.74233 
1:040.02417 
1 o ( 3 . m  

1 o(Q.88887 
l’W.14750 
l:U58.421133 
1,059.70917 
1,002.Bwoo 

- - 
MD 
tcrs 
- 

25t 
I 
1 
2 
4 

5 
6 
7 

9 

260 
1 
2 
3 
4 

5 
6 
7 
8 
9 

270 
1 
2 
3 
4 

5 
6 
7 
8 
9 

280 
1 
2 
3 
4 

5 
6 
7 
8 
9 

290 
1 
2 
3 
4 

5 
6 
7 

a 

3% 
1 
i 
3 
4 

5 
6 
1 
8 
9 

360 

4 

s 

1 
2 
3 

6 
7 
8 
9 

370 
1 
2 
3 
4 

U. S. COAST AND GKODETIC SURVEY. 

Lmgthn-bfetcrs to feet (from 1 to 1000:units)-Continued. 

1 148.29107 
1’161 67250 
1’154’&333 
1;158.13417 
1,181.41600 

1104.695Ra 
1’ 107.97607 
1’171.257GLl 
1:174.53W 
1,177.81917 

1 181.1oooO 
l ’ l R 4 . 3 W  
1:187.68167 
1 1W.94250 

118750417 
1:200:7R500 
1,204.00583 
1,207.34687 
1,210.02750 

1,213.90833 
1,217.18917 
1,220 47000 
1223.76083 
1:227.@3167 

123031w) 
1’233.6U333 
1’230 87417 

1:243.43€&3 

I 246.71687 

1:2M) 55917 
l , ~ . g 4 o o o  

I283.12081 
l:260,40167 
1,208.Ox2‘D 
L,?72.8(&% 
1,216.24417 

I 279.52MW) 
1:s2.~0583 
1280.01~187 
i’m9.307~) 
I:m.Sas33 

1:194.22333 

1’240’16500 

I”QQLl7W 
1’25izl& 

1285.92917 
I:’Z69.21ooO 
,302.19003 
,305.771u7 
,3oL).uw.l 

Foot. 

‘g 
; 
: 
4 

: 

t 
5 

41( 
1 

3 
4 

5 

1 
e 
9 

4za 
1 
I 
3 
4 

5 
6 
7 
8 
9 

430 
1 
2 
3 
4 

5 
6 
7 
8 
9 

uo 
1 
a 
3 
4 

5 
6 
7 
8 
9 

820.2083: 

820.7700( 
830.050% 
633.3310; 

636.012N 
630. rJm 
843.1741; 
848.4550( 
8 4 9 . 7 m  

a53.016e.i 
858.297€4 
859.87833 
802.85917 
8(w.l4ooC 

888.42083 
872.70167 

879.28333 
882.64417 

886.82600 
8L(9.106LW 
8W.38087 
885.687w 
BQS. 94633 

902.22817 
M)5.G1OOO 
808.79083 
012.07187 
915.35250 

91R. 83333 
921.01417 m. loso0 
m. 47610 
831.76887 

035.03760 
938.31E3a 
941.690817 
944.88000 

961.44107 
Q54.72250 
058. o(3333 
961.28417 
964.68500 

071.12887 
M4.40750 
M7. w 
Bw). WU17 

823.4n91: 

875. onwl 

848. 18083 

007.84683 

1 312.33333 
1:316.01417 
1 , 3 1 8 . 8 ~  
1 322.175%3 
1:325.4MM7 

1328.73760 

1:336.29917 
1 3 3 R . W  

1’332.01833 

1:341.m83 

1;%4.9!4417 

1 346.14107 
1’348.422#3 
1 ’351 .733  

1 , 3 6 8 . m  

- - 
Ma- 
tors. 
_. 

300 
1 
2 
3 
4 

5 
6 
7 
8 
9 

310 
1 
2 
3 
4 

6 
6 
7 
8 
9 

320 
1 
2 
3 
4 

5 
6 
7 
8 
9 

330 
1 
2 
3 
4 

5 
6 
7 
8 
9 

340 
1 
2 
3 
4 

5 
6 
7 

0” 

45 

, 
I 

! 

I 
! 

46 

~ 

: 
4 

Poet. . 115 

1,301.54m 
1 304.R2087 
1:3@3.10750 
1,371.3W33 
1,374.00917 

1:381.23083 
1,3M.t1107 
1,387.7U250 

i an.em 

i,a9i.o7333 

! 

1 
1 
! 

1 
i 
: 

471 

4 

1,008.27093 
1,088.55107 
1 072.K1250 

1:079.39417 

1 WJ2.675W 

1:(%9:23607 
1 082.61750 
1:005.79833 

i ’ o 7 e . i i w  

l’W(LSsL13 

6 
6 
7 
9 

380 
1 
2 
3 
4 

8 

1394.35417 
1 : 3 0 7 . W  
1,4W.QlW 
14M.19M7 
1;407.47760 

1 410.7@33 
1’414.03917 
1:417.32000 
1 4 2 o m  
1:4&88167 

! 

i 
I 
5 

4Bc 
1 

* 2 
3 
4 

lgQgO7917 
1’102:30000 

1’108.02107 

1 115.48333 
1’118.70417 

1:lzJ.3!2&%3 
1,118.00887 

1 131.86756 
1’186 l(1833 

1’141:73000 

1’105.WOR3 

1:112.aozdo 

1’122.04600 

i’ia8’4~917 

l;l45,~lw 

5 
6 
7 
8 
9 

390 
1 
2 
3 
4 

5 
‘ 6  

8 
9 

7 

I 443.MB87 
l:448.M7SI 
I 1M).121133 
1:4&3.40917 
I, w. e m  

490 
1 

3 
4 

a 

Feet. 

1 470.3i600 
I’ 479.65583 

1’ 4x8.21750 
1 ’ 4 ~ 2 . ~ 3 ~ ~ 7  

1: 488.48833 

I 482 no17 
1’4BB’OQ000 
1’ 499: 3- 
1:502.02167 
1,505.80260 

lrnlP333 
1’ G12’ 40417 

1,519.02W 
1,622.30887 

1,625. E3760 
1,528.88839 
1 G32 14017 
l’b3!i:43000 
1:638.71083 

1541.99167 

1 648.55333 
1;551.83417 
1,566.llMo 

lKKR38583 
1: 601: 87087 
I, 584.95760 
I W8.231u3 
1: 571.61817 

1174.80000 
I:576.@?&?3 
1,5111.30107 
I, G84.04250 
1,587.92333 

I 591.20(17 
1’694.4llwo 

’ 001.04887 

!, Bo?. 80833 

1; 515: 74600 

1: 546. a7260 

I: 6 8 7 . 7 m  

~:oor.3n60 

.,010.%8817 
,014.17ooO 
, 0 1 7 . 4 m  
,020.73167 

,024.012M) 
, 027. 28333 
,630.57417 

;%;E4 



uw) 
1 
2 
3 
4 
5 
6 
1 
8 
9 

510 
1 
2 
3 
4 

5 
6 
B 
8 
9 

620 
1 
2 
3 
4 

5 
6 
0 
8 
9 

590 
1 
2 
3 
4 

5 
6 
7 
8 
9 

540 
1 
2 

4 

5 
6 
7 

a 

9” 

1 640.11887 
1’043.007GO 

l’aSo.!25917 

1W.81083 
1)BTKl.10107 
1’083.3Rw) 
l’W.88333 
l:Oe9.SaU7 

187322500 
1’070:60583 

1’083.00760 
1:888.34833 

1’892.8lW0 

1:W.47107 
1,702.76250 

1 7 0 8 . m  
1’708.31417 
1:712.68500 
1716.87688 
1:719.1~7 

172a.43760 
1:726.71833 
1728.0N17 

1’040.97833 

1:663.s4oOo 

~‘079.7~~17 

1 ~s8.e~i7 

1’080.1w)83 

1’732.28000 
1;na.E8083 

1 738.84107 
1’742.1zzM) 
1’745 40333 
1’748:88417 
1:76l.W 

PRECISIS TRIANOUUTION IN TEXAS. 

LengllM-Mefma lofeet (from I to 1000 unila)-Continrled. 

5% 
1 
2 
9 
4 
5 
6 
7 
8 
9 

560 
1 

3 
4 
2 

s 
6 
7 
8 
9 

570 
1 
2 
9 
4 

5 
6 
7 
8 
9 

580 
1 
2 
3 
4 

180446fm 
1’Ro7:73017 
1’811 02000 

1:817.b3107 
1’81d800P3 

II- 
600 
1 
2 
9 
4 

lR20.8A250 
l’R24.14333 
1’827.42417 
1’830.70500 

1 837.2W7 
1:840.64760 
1843.82833 
1’847.10817 
1~850.3oooO 

1 867.87W 
1:8to.95107 
l,W.23250 
I W.61333 
1:808.78417 

1:833.9E5Ki 

5 
6 
7 
8 
9 

610 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 870 01wO 

1’876.6%07 
1’878.91760 

1880.47017 
l’W9.7OMx) 
1’8U3.04083 
I:RM.SZlO? 

1902.f!8x33 
1’906.10417 
1’008.44W 
1’912.72!%3 

1 818.28760 
1’922.Mu3 
1’926.84017 
1:929.13ooO ’ 
1,932.41W 

1 W.88107 
l’Q38.8Trn 
1:812.24i333 
1946.b8417 
1:eae.alwo 

1w.08583 
l’Qb6.37007 
l’W.66760 
1’0n1835a3 
l;w6;UI7 

1’873:35583 

1:w.19833 

1,898.m 

i:oia.o0007 

Font. 

1 w m  
1 ’ 971: 7XOR3 
1’975 00107 
1’ 07R: 34250 

1984.90417 

1001 4 m  
1’094’74007 

2 001 30833 
2’004: MI17 
2’007 8700 

2:014.43107 

2 017 71w) 
2:024:%7417 

i:vai.am 

l:~.lS500 

1:098:OnW 

2’011: 1m 

2’om’Q9333 

ann655oo 
2:cno:lw3 

2 m4 11807 
2:l?37:8Q7GO 
2 040 07833 
2:043:Wl7 
2,047.m 

a ow.~mw 
2:@53.80107 
2,067.WZ50 
200030333 
2; W: 64417 

2 wB.Q26M) 
2: 070. EM3 
2 073.4m7 
2’010.70760 
2:oso.oaaa3 
a 0 ~ 3  92817 
2’ OWI’ 01ooO 

a: osa: 4m 

a 008.m 
1’103 01417 
2: 100.1Um 

2 iie.ww 
2’126’2800 
IjrZ0:m 

2:OW.’lilVXU 
2 (wL3 17lm 

2 1OQ 6 7 W  
2: 112: 86607 

2’118.41833 
2’1B 8BB17 

620 
1 
2 
3 
4 

5 
ti 
7 
8 
9 

630 
1 
3 
3 

5 
6 
7 
8 
,9 

640 
1 
2 
3 
4 
5 
6 

9 

4 

i 

- - 
Mo- 

tors. - 
6% 

1 
2 
3 
4 

s 
6 
7 
8 
9 

1 
2 
3 
4 

S 
ti 
7 
8 
9 

670 
1 
2 
9 
4 

5 
ti 
7 
8 
9 

6m 
1 
2 
3 
4 

5 

8 
9 

680 
1 
2 
3 
4 

5 

8 
9 

f 

f 

Fat. 

2 132 64107 

2,139.10333 

2: 146. BoM)(1 

2’ 152. Po67 

2‘ 158.78833 

2 1 6 5 . m  
2’ 108. 83083 21 171.91107 
2: 176.19250 
2,178.473aa 

8 181 76417 
2’ 186: Mwo 
2: 1811.31593 
2,101.aeeo7 
2, im. anw 
a lM.lLiS33 
a’mi.usi7 
2:p4.72000 
a m.mm 
2: 211.28167 

2 2l4.w250 
izl7.84333 

z a z Q . 4 ~ ~  
aim.trSc83 

2: 1351 am 
2 i4a.sa4n 

z i 4 8 . m ~  
2’ 155. m 7 m  

2; loa. oee17 

2:2!&12417 

2 230.88887 
2:234.24760 
2 237 52833 
2; 240: I30917 
4 2 4 4 . m  

a 1 7 . 3 m  
2:w. 03250 

2; 200: ami7 

amnm 
a‘m7:am 

2 273.017~ 
a: 278.8Qw 

II 2R3: 4m 
1‘280 74083 
t;Za3p;r:m 

1) 250.65107 
2 1 7  21333 

a: 270.83007 

380 17817 

280’02107 

- .- - 
Mb 
tars. 

7u 
1 
1 
2 
4 

I 
f 
1 

9 
a 

nE 
a 
9 
4 

3 
6 
1 
8 
9 

m 
1 
2 
3 
4 

S 
6 
7 
8 
9 

730 
1 
2 
9 
4 
5 
6 
7 
8 
9 

740 
1 
2 
3 
4 
5 
6 
7 
8 
9 

57 

- 
Feet. 

2288Ka333 
2’299:Wl7 
2’303 14Wl 
2’306: 4w)3 
2:306.7Mw’I 

z 3ia.~a7so 
2:sia.m 
2 319.64017 
2’322.83000 
2:8Za. 11083 

2 920.38187 

2’930’23417 
2:842:6lW 

2:~a. 072.50 amxixu 

a 346.705%1 a ’ w .  07887 a’ 352.95750 
2’345.83833 

a 362 mnw, a’w: 48083 
a ’ 3 ~ .  70107 
a;37a.32~~ 

a ’ w 1 . w  

a h a .  44087 

2’ a i  w 1 7  
a: (08. uia7 

2;358.81917 

2’372. Ww) 

2 378.Bw17 
2’3S5.10583 

2,391.72760 

299500833 

2’ 401.67W 
2’404.86083 

I411.4lW 
i 4 1 4 . W  
2’417.97417 
2)421.265M 
2;424.63683 

1) 431: 08760 
2) 4~7.lW17 
2:440.0” 

2 444.22083 
21447 60107 

a 4n 81087 
21 414. a7833 

i460:mW) 
$ 4 5 4  w383 
4*7:34a7 



58 

2460621)o 
2’463:”a 
2:467.16667 
2,470.48760 
2,4?a.74833 
247702917 
2’480:31000 
2’183.59083 
2’ 488.87167 
2:48O.l6250 

2 483.4aa33 
2’480.71417 
2’488.g8500 2:EQa.nm 
2,GoB.65667 

- - 
Me- 
ters. 

750 
1 
2 
3 
4 
5 
6 
7 
8 
9 

7M) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

770 
1 
2 
3 
4 
5 
6 
7 
8 
9 

980 
1 
2 
3 
4 
5 
6 
7 
8 
9 

790 
1 
2 
3 
4 
5 
6 
7 
8 
9 

- 

- 

800 
1 
2 
3 
4 
5 
6 
7 
8 
9 

810 

2 
3 
4 

i 

U. S. COAST AND GEODETIC SURVEY. 

Length$-Meters to feel urom 1 to 1000 unitd)--Continued. 

2m.R3760‘ 
2:613.11833 
2 616 WJ17 
2’619:eAooo 
2;622.eeoSa 

2 626.24167 
2 ’ 6 2 8 . W  
2’5a2.80333 

I I  - 

5 
.6 
1 
8 
9 

820 
1 
2 

3001.96250 
8’006.24333 
3:008.62417 
a oi1.80600 a:oi~.wuim 

5 
6 
7 
8 
9 

2’636.08417 
2 : a a e . m  

-- 

Feet. 

3 I 4 

2 624.88887 
2’ 627.91760 

2’634. w817 

2 841.07083 
2’644.35167 
2’647.63250 
2’660.01333 
2: 664.10417 

2 G7.47rn 

2’664’03667 
2’887:31760 
2: 670.60833 
2 6?3.8?017 
2’677 leo00 

2: 883.72167 
2,887.@&50 

2m28333 
2’ 693’ 66417 

2 700.12583 

2 706.88760 

2 713.24917 
2:716.W 
2,719.81083 

2 723.00167 

2: 732.93417 

2 739.49583 

2’ 746.06760 
2’ 740.83833 

2 766.80000 
2’7EQ. 180€3 
2’ 762.46167 

2’631.22833 

2: 87.78000 

2’880 71683 

2’ 880: 44083 

2;esa:ruwo 

2: 70% m 7  

2:700.etisaa 

2’728.37250 
2’ 728.85333 

2,138.2lm 

2’742.77887 

2: 762. e1917 

21 765.74250 
2: 788.02333 

2’ na: m 
2 ’ 7 7 8 . W  

2; 785.427m 

2 772 N417 

2’782.14887 

3 018.36667 a’mi e47m 
a’024‘9m 
a’m:mi7 

aQ3rl.nw 
3’wi:aam 

3:031.48000 

3 ’ W  06167 

3’044.61333 
3:047.69417 

850 
1 
2 
3 
4 
5 
6 
1 
8 
9 

860 
1 
2 
3 
4 
5 
6 
7 
8 
9 

870 
1 
2 
3 
4 
5 
6 
7 
8 
9 

8M) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

890 
1 
2 
3 
4 
5 
6 
7 
8 
9 

970 
i 
2 
3 

5 

7 

4 

6 

8 
9 

Feet. 

2643.646133 
2’&16.92867 

2’662.4A833 
2:65676917 

2658.05000 

2’585.61167 

2:672.172&3 
2 676.46417 
2’678 73500 

2;888.67760 

2 581.86s3a 

2:601.7a#U 
2,80(.88167 
2808m250 
2’611:64333 
2’614.82417 
2’618 lOM0 
2;621:3&583 

2’640.207m 

2’&i32.3ao83 

2’668.88w) 

2:682:015%3 
a m m e 7  

2’.m5.iaoi7 
2’698.12000 

2 m 7 m  
2’ 781: 98917 
2’ 795.27000 

2:60l:rUl67 
2 m.11w) 

2:R11.67417 
2 814.Ob6cQ 

2 821.61887 
2’ 824.79760 

2 831.35917 

2 8 3 7 . m  

2’788 66a!u 

2’808.39333 

2; 818. PMU 

2;UB.WW 

2: 834. Max) 

Z’MI 20167 
2’844’48260 
2’ R47: 78333 

2’857.BoJR3 
2: RBO. w 7  

2: 887.44833 

2’ 877.28083 

2:883.1250 

2’893 88500 

2:m.2&867 

2’m 81833 

2: ole. BO(#U 

2’m:mSo 
2’82B.M)a;u 

2:93a.oeaOo 
2 m a u  
2’942.80760 

2:851.04417 

2 864.32500 

2 864.16760 

2 670.72817 
2’871.01000 

2’880.67187 

2 881.18338 
2’88O. 41417 

2’888:97683 

2 903.63760 
2’910: 08817 
2’913.a8ooo 

2 919 04167 

2’928.78417 

2’839:6N7 

2’946 38833 
2:949:48817 

5 
6 

8 
9 

830 
1 
2 
3 
4 
5 
6 
7 

9 

7 

8 

I Y 
2 
3 
4 
5 
6 
7 
8 
9 

- - 
Me- 
tern. 

a 051.17rn 
3’06446683 
a’067:73667 

a:oac.mw 
a 087.67917 
a’074.140m 

a:w.7m 

3’061.01760 

3’070.88000 

B’On.42187 

900 
1 
2 
3 
4 
5 
6 
7 
8 
9 

910 
1 
2 
3 
4 
5 
6 
7 
8 
9 

920 
1 
2 
3 
4 
5 
6 
7 
8 
9 

930 
1 
2 
3 
4 
S 
6 
7 
8 
9 

9)o 
1 

3 
4 
5 
6 
1 
8 
9 

a 

- 

980 

4 
s 
7 

9 

1 
2 
3 

6 

8 

II- 

2 880. 16417 
2’972.43600 
2’976.71683 
2’978.98881 
a: mi. m m  

-- 

Feet. 

a 116.7~167 
3’1zo.m 

a: 128. elm 
3’123.35333 
8’126.M417 

813318583 
3’136:47887 
3: 130.76760 
3 143.03833 
a: 14t3.31917 
a 140 BOOOO 
a’ 162 8Rwa 

a: i62.7233a 
2: 166: 18167 
3 1h0.44250 

3 188.KI417 
3’ 169.28500 
3’172.SW3 
3’ 176.84887 
3: 170.12760 

3 182.40833 
a’iss.eeei7 
2: 188.97ooo a io2.w)m 
a:ieJ.aaia7 

3’202 08333 
3’m:assoo 

a n6,n~s.r 
3’218.49760 

a’ns.0~017 
3:228.94000 
a zii.6208a 
a’a8.18m 
8’241 4 m  

3 198.RlW) 

3’m’37417 

3:211.W 

3’221.77833 

3’234.80167 

3;!244:74417 

8 U8.025oO 
3’261.30583 ala4 w e 7  
a’a57:so7to a : m .  14833 
a au.4~017 
a’za7.71~~1 
a’m.ooo83 
a’n4 n107 
a: 277: ti5250 - 



PART 11. 

GENERAL STATEXENT. 

Tho romaining pa os of this publication are devoted to a description 

and to a discussion of errors and mothods of adjustniont. The con- 
dition oquations and othor data p o d  in making the adjustments are 
also included. 

Whilo thoso may bo of littlo interest to tho engineer who dosires 
only tho geographic positions of control points in some particular 
area, thoro aro a number of reasons why they should be published. 
Tho mothods employed in the field work aro of interest and value to 
local or anixations carrying on dotailod triangulation. Cost data for 
all pubic work should be published for tho information of those 
intorosted and as an ovidence that the work is boin performed 
economically. For the information of thoso usin the % ata the size 
of tho errors in the observations and tho distri fl ution of the dis- 
cropancies in the adjustment should be ovidont in tho published 
results. Finally the condition oquations and other adjustment duts 
should bo publishod in ordor that future work may bo started with 
cortuinty a t  any point without recourso to the original data, and 
publication of complote results is the best insurnnco against loss of 
original rocords by fire or otherwise. I n  any futuro reprints of the 
dutn4or this arc of triangulation only tho preceding portions of this 
publication need be rintod. 

first. 

of field methods, ta % ulations of cost data for tho various operations, 

Tho mothods omp P oyod in tho field will b’o described very briofly 

RECONNAISSANCE AND SIGNAL BUILDING. 

Detailod spocifications for roconnaissance for precise triangulation, 
such us govornod the solection of the stations on this arc, aro given 
in U. S. Coast and Goodotic Survoy Special Publication No. 19. 
In briof, tho principal roquiroments aro that such stations and figures 
should bo selected as to mako tho total cost of roconnaissance, build- 
ing, and obsorving a minimum that tho R, botwoon bases (soe p. 2) 
should bo about 100 and should not oxcood 150, that Laplace stations 
should bo provided a t  intorvals of from four to six figures, that con- 
nections to precise levo1 bench marks should bo provided a t  intorvals 
of 100 to 150 miles and that if tho line of a figure in tho diroction of 
progress is moro than 40 miles in length, then additional stations, 
which necd not bo occupiod, should be interpolatod. 

From Ilnrlingon to Samfordyce the triangulation travorses a very 
Aut country, as the Rio Grande Vallo in this vicinity is rather 
broad. Thoro is also a tall growth o 1 mesquito, and tall towors 
wero necessary in order to mako tho stations intervisible. From 
Snmfordyce to Del Rlo the country is of a gently rolling character, 
vory spcirsoly settled, and covered with a growth of mesquito aver- 
aging not moro than 15 feet in height. Although the torrnin is 
comparatively even and unbroken thore &re a series of bonches on 

69 
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tho north side of tho ICio Grandc, aver& ing lrom 5 to 10 miles in 

tion with small fi ures. Except for the military road, following the 

bad condition for traffic of any kind. Tho mountainous character 
of the country to tho west of Del Rio mado i t  comparatively easy to 
extend tria lution over that region. 

Early i n x y ,  1917, Signalman J. S. Bilhy complotod tho organi- 
zation of a si nal-buildin party at I-Iarlingen and started tho rccon- 

nection to tho nincty-eighth meridian arc of prcciso triangulation 
was mado a t  stations Donna and Rio, from which points tho schomo 
follows the Gulf Comt Railroad to-its termination at Samfordyce. 
From Samfordyco' tho triangulation closoly follows the Rio Gritnde 
to tho vicinity of Devils River arid thence nlon or near the Southorn 

Bcise triangulation a t  stations Chis a, Krouse, and Newmnn. 

preciso trim ulation can be executed a t  n much smallor cost when 

tion that trian ulation stations cstablishod near a railroad aro moro 
readily availttb P e for futuro uses. 

Tho lengths wcro invariably carried uhend by means of quadri- 
laterals or ccntral-point figures instcad of singlo triangles. The 
lengths .of lincs, especially for tho eastern two-thirds of tho arc, were 
governed almost entirely by tho topographic conditions encounterod 

2.) Except near tho and tho re uircd strength of figure. 

order that  tho cost of tho work should bo a minimum. 
Mr. Bilby was in char o of both tho reconnaissanco and signal 

building and so arranged Eis parties that both classes of work wore 
carried on simultaneously from tho samo baso. On tho eastern cnd 
of tho scheme thcro wcro 18 signals which elevated tho instrumont 
an avorago of about 45 fact  with superstructures 20 foct highor 
which were used by tho  light keepers to support tho lamps. 
all thc romaining signals to tho southoastwurd of Del llio wcro bui t 
to clovata tho instrument to an avorage height of about 15 feet to 
clear tho brush, m tho hills on which tho stations aro located are 
flat on top and difficult to cloar. At most of tho stations west of 
Dcl Itio i t  wm noccssury to build stands for the instrumont only, 
the observer standing on tho ground whilo making tho observations. 
For a full descri tion of tho tall signals and the methods of con- 

report for 1903 and Spccid Publication No. 64 of tho U. S. Coast and 
Geodetic Survo . 
tho transportation of the arty, matorials, and supplics oxce t in a 

however, wero hard to sccuro in this art of tho country and woro 
used vcry little on the building work. 'Phc observer on reconnnissance 
sometimes uscd a saddlo horso in order to bo ab10 to travol cross- 
country. 

Actual building waa bogun on July 2 ,  1917, and continued until 
Docember 1, 1917, whon tho party reached tho vicinity of Sandorson, 

width, which afforded a means of cxtcn 8 ing 1% schemo of trianguln- 

north sido of tho % io Grandc, tho roads in this section were in vcry 

naissance an iff signal bui P ding on tho eastern cnd of tho arc. Con- 

Pacific Railroad to tho connection with the # exas-California arc of 

k%lroads were utilized whenever possib P o, as i t  has boon found that 

tho schemo B ollows a railroad and thoro is the additional considcra- 

8' western en 3 of tho arc tho lines were ma o as long as possiblo in 

structing thom t K o reader should consult Appendix No. 4 of tho 

Four automo t ilo trucks, two l%-ton and two %-ton, wore used in 

few places whero deep sun 3 mado i t  nccossary to uso tcnms. f'cums, 
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Tex., and joined onto tho reconnnissance and signal buildin which 
hnd been dono by another party, as muntionod in tho folowing T; 

E. 11. agonhart, hydrographic and eodotic onginoer, wm in charge 
of tho reconnaissance to the westwar 8 of tho vicinity of Sandorson. 
This ond of tho arc is in mountainous country, and tho lincs RTO much 
longcr than on the eastern end. Tripods for tho support of tho 
instrument were tho only signals nooded, the obsorvor standing on 
the ground while making tho obsorvations. 

Connection to the Texas-California triangulation was made a t  sta- 
tions Chispn, Krouse, and Nowman. Alon the schomc, connection 
wus mado to vnrious stations of tho U. S. 8 cological Survey and tho 
International Houndar Commission (United States and Mexico). 

on simultnnoously by ono party, no division o tho costs have boon 
mtide. 
Lcrrgth of main ECIIOIIIC, i n  H ~ L L ~ I I ~ . U  rnilcu.. .............................. 550 
Nunibcr of poiitis wlw~rd in ~n:iin R C ~ ~ C I I I C . .  ............................ 130 
%till cost,. ........................................................... $114I.?. 38 
Cwt ])or milo of propcstl.. ............................................ $20.75 
Cwt pcr main sc~rctiuc stat iw srlcclcd. .  ................................ $S7. 80 

pnrf'grafh* 

Soiiio of tho rinoipa f cost factors for tho reconnaissaiicc and signal 
building aro tn K ulatcd below. Sinco tho two o erntions wcro carried F 

HORIZONTAL ANGLE OBSERVATIONS. 

INSTRUCTlONY UOVERNING TUE OUBERVATIOh'S. 

Tho instructions for tho observation of horizonbul angles 011 Irociuo 

Specid Publication No. 10 and will not be ropoidod hero. l n  brit[ 
suchinstrumonts mid mathods aro used as willinsure that the maximum 
closing error of a trim lo is not much groatcr than 3'' with an averago 

accuracy of angle measuros must bo such that t o monsurcd lcngth 
of a base will not, differ by mor0 than 1 part in 25 000 from the lcngth 
ns computed through tho triangulation from. tho procodbig bvo. 

The oncral instructions for prociso trimplation 8s ivon in 

ptlrticuIrvs : 
All observations for horizontal anglcs betwoen prociso stntions 

wcro to  be madu at; night, uiilovs to do so would materially dolay tho 
party. In ordcr to rmnimizo the effact of temperature on the histru- 
mont, tho circle wwa shifted a proximately 196' in azimuth betwaon 

thoso shown in the tublo in pngo 35 of Spacial Sublictttion No. 19. 
An offort was made to mako all observations for olcrations between 

the hours of 1 and 4 m tho aftornoon, tho period of groatest con- 
stancy in refraction, but the instructions pormittod some of tho 
obrwrvations of vertical anglos to bo made a t  night, rovided R portion 

also that those statlons which had boon observed upon dwmg tho 
day ivoro roobscrvcd a t  night, along with the remaining stations. 
In  that Inanncr a rough mcasuro was obtahicd of tho change in 
refraction bctwoen tho day and night obsorvations, and tho night 

triangultttion mo gimi in dotuil in U, S. Coast mid Goodotic H urvc 

of about 1". The B raqucncy of bases, stronrth of figuros, and 

Spccinl flublication No. 19 wore amondcd for ths arc ~n tho B ollowing 

each two positions, thus ma R uig the alternato sottinp lSOo from 

of the! observations had bocii made during daylig i t, and providing 

B 
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obqcrvntionv could be corrected accordingly. Thc crrors of t h o  
trigonomctric lcveling will be discussed ltitcr (p. 110), but i t  rnriy Iw 
said hero thrit night obscrvutioiis for clovatioiis tiro unsatisfrictory, 
oven with tho recautions indicated above. 

Azimuths o prociso or primary accurac. wcro to bo obscrved at 
intervals of from 40 to 80 milos. At tho npltico stntions uziinuth 
observations wero to bo mudo on two nights with an ticcuracy for 
tho station rcprcscntcd by a robthle crror of not more than *0”.3, 
whilo at  tho primary azhnutK sttitions ti probublo crror not 
thin 0”.5 was ermittcd, nnd tho observations could be, mac u on a 
singlo night. no cam were a night’s obscrvations for azimuth to 
de cnd upon less than 10 positions of tho circlo. 

!’ho obscrvations for tho ltio Grundo arc wcro made ~ 1 9  follows: 
C. V. Hodgson, hydrogrn hic and geodctic cn4nocr, occupied 19 

tcmber 28, 1917. E. 14. l’agcnliart, hydrographic and 
cngincrr, occupied 32 sttitions a t  tho wcstern ciid of tho arc otwcen 
Novembcr 23, 1017, tmd March 2, 1918. Tho writcr, startirig from 
Mr. I-iodgson’s work tit tho ciistrrii ciitl of tho arc and coniiccting 
with that doric b Mr. Pt~g~iihtirt  tLt the western cnd, occupied 79 
stations bctwcen B ctobcr 3, 1917, tilid March 2, 1918. 

E P 

krenhr 

stations a t  tho olwtcrn en i of tho arc bctweori august 28 drid Sep- 

Yodctlc 

INSTRUMENTS ANI) JlFCI’1101)S. 

Tho inslrumontal uquipment rind cnrnp outfit for tliwo parties wore 
practicnlly tho sumo as for till prctciso triurigulation of recont yoars, 
with tho o m  cxcoptiori that Wtmschdf diroction thcoclolitcs wore usod 
for tho horizontal tinglo mcasurcrncnts. Theso instrumoiits have 
8-jnch cxposcd circlos with two rnicl-omoters and, duo to their com- 
pactncss and to  tho fnct that they wcj$i less than tho  Coast and 
Goodotic Surva 12-inch direction t h o  olitcs, am vory suitablo for 
this class of wor -i: . They aro cquippotl with nn nccurtito vertical circle 
and ma bo uscd for obsorving vortical nnglos, as was dono along this 
arc. d i s  avoids tho ncccssity for trnnsporting an adtiitional instru- 
mont, the vertical circle, for this pur om. Tho main obpction to the 
Wanschaff thcodolito is tlio exposed f iorizontal circlo, which in a dusty 
country rcquires constmt attontion to keop cloan. 

OROANIZATION 01‘ PARTY. 

The parties wero organized at tho opposite ends of the arc; the 
party at tho western cnd by Mr. Pagonhart and the ono at tho enstorn 
cnd by Mr. Hodgson. Tho lattor party WM aftorwards transforred to 
tho writer in the vicinity of Hiogrando. With the exce tion of a few 
changcs causod by mon bcing called to tho Army by t l e draft those 
partics remained intact and wero in the fiold continuously until the 
cornplction of the work. Each part consisted of the chic€ of party, 
ono rocorder, two truck drivcw, nniseven light koopora. 

A minimum of six light koepers are ro uifod to  maintain an efficient 

spocial cnscs aa many as  ei ht. Whcro tho fi  ures of tho schomo are 
undrilttterals thoro are, o f course, only six tgh t  koopers in uso nll 

%o time, but on nearly all schemes of tm-mgulatlon there w11 be many 

party on this class of work, but it is st esirablo to havo sovcn or in 
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stations from which thoro nro moro than fivc lights to bo obsorvod, and 
tho cxtru ligliL lteopcrs aro tlictn usud to groat advsntago. If thore 
are insufficiorit light kcopcrs to hnva ono a t  each station, i t  bocomos 
nocessnry fo transfcr ono of tlio li lit koopors to tho station wliicli has 

party usually costs about $75 a dny, i t  will be scon that a snving o ? tho obsorving party is thus dclayod at loast one day. 

two days durin a month will more than pay €or an extra light kcopor. 

aro a t  tho stations in tho roiw, on which the obsorvntions hnvo boon 
complotcd, to tho now stations ahcad of those already mannod by 
light koepors. Any othcr mothod makos it nocessnry to movo all tho 
light kccpcrs a t  tho snmo tinlo, and unless a country hns especially 
favorablo transportation facilities this can not, bo dono oconomically 
and ofiiciontly. 

not been obsorvod nftor his ragu Y nr station has boon complatc?d, and 

It is tho usun 7 plan in moving light kcopors to tmisfer the ones who 

As an obscrrin 

As was nototl uiidor tho hading I ‘  Iloconnthmnco and Signnl 
Building,” tho fncilitios for transportation along tho  H I T  woro not 
sufficient to bo dcpuntlcd upon for tho roquiromonts of tlio work. It 
wns thuroforo nccossnry to provido €or tlio trnnsportntion of all units 
of tho party a t  nll timos nnd for tho transportnlionaf tho nocossary 
mnturids nnd supplics. Automo1)ilo trucks wore docidod upon ILS tho 
bost moans of trnnsportntion, nnd as tlio season h a p p o d  to bo a vory 
dry om oven for that country thoy provod very succwsful. Tonms 
woro not avnilablo in many localitios, and tho hauling in of forngo 
would doubtloss havo oflsot my initial advantage thoy might have 
shown. 

Two trucks woro usod by oach of tho  observing partios, and one 
additional truck wns usod by ouch party for moving light keopors. 
Tho width of tho schomo iLnd tlio avorti o longth of lhio on tho onsturn 

to move tho li lit kcc ors to  tlioir now stations quickly onougli €or 
thorn to show 8ioir l$ts on tlio same day. An obsorving arty on 

sonal and camp oc~uipmont, including 25 gallons. of gasoline and 5 
gallons of lubricating oil and tlio usual accossories. For localitios 
where bmos of suppl aro so f u r  npivt that more than 25 gallons of 

cubical contcnts must bo tttbcn into consideration, and rogar should 
also bo had for tho additional quantities of provisions ro uirod. The 

ono wook. 
It hm boon found that two %-ton trucks mo most suitable for m 

observing pnrty, us  t h y  yrovido am lo spnco and carr uig capacity 

of tho country. ?n iocditics wvhcro suppliw mtty be socurud racti- 
day it is ossiblo to  got alon with two %-ton truc t: s, but  

of tho work,d?layod bocausa of insufficioiit cwrying capacity. &dor 
theso coiiditiolls 0110 %-ton and ono %-ton truck will bo more 
economical. 

part of t h o  arc nindo this plan ospocinl K y suitablc, for it was possible 

this class of work ne0 s trucks to carry a total of 2500 poun a s of por- 

gasolino will bo noo 8 od, II sufiiciont nllowanco for this woi lit and 

weight of 2500 pounds is on tho basis of provisions for 9 our mon for 

for all noccssary c u1 merit and supp f ics, oven in tho is0 Y atrd soctions 

thoro over% will o timos w R cn thcso trucks wil B bo ovorlondcd or tho pro ress 

8 
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In the cnso of the truck for tho trnns ort.rLtion of the light ltccrcrs 
it  has been found that ono %-ton truci works to nclrmtngc. I’ha 
minimum rcquisito here is for a truck which will cnrry two light 
keepcm and thcir equipment without bring fully loaded. A light 
keeper’s outfit on tho avcrngo weighs from 600 t.0 700 pounds. It 
froqucntly bccomcs necessary for tho truck to moro ns many as three 
light keepers at; tho snmo t h o ,  and with tho %-ton truck of tho best 
mako this cnn bo dono by carrying only as much of tho equipment 
as is absolute1 nocessary for tho 11 h t  lrcepcrs to h a w  for tho first 

can bo taken a t  somo later time. 
Fortunntoly for tho progress of tho work along this nrc thcro wcro 

practically no rains during the season, and many of tho roads, which 
would otherwise hnvo been impnssnblo, wore in fn i r  condition. A few 
stretchcs of sand wcro cncountcrcd, wvliorc i t  was neccssnry to hire 
teams to move from station to station, but thcso wmo not of frequent 
occurrence. Froquehtly i t  wns necessary to pnck for distances of 
from 1 to 2 milcs to stations which could not be rcachcd by truck. 

The orsonnl equipment of the various mcrnbcrs of tho pnrtica was 
reduce1 to n minimum, nnd tho gcncral pro orty und instruments 

fcw days’ wor K a t  thcir stations. %ho remainder of tho equipment 

were such as would barely meet tho needs of t 1 o party. 

* TIME GPENT Oh’ OBSEI1VINO. 

As stated on pago 62, tho first observing party started work on 
August 28, 1917, and the final obsc~rvutioiis wcro mado on March 2, 
1918. The total time, as for one ptwty, spent in making tho obscrvn- 
tions was 9x months. This time includes five days s cnt in opening 
lines of sight or clcvuting Rignuls on obscured lines. 8uring this t h o  
130 stutioiis wero occupied, 6 stations wore rcoccupicd to obtain bettor 
triangle closures, nnd 4 Laplaco niid 6 primary azimuths wcro observed. 
Tho averngc progress wm 14 stntions per month. 

Tho western end of the schcmo is in u mountainous country, whero 
the progrcss was relatively slow duo to tho conditions encountered. 
On tho eastern end of the nrc, whcrc there wore no mountains and 
trucks could bo drivon close to the stations, the avcrngo was l G  sta- 
tions per month, with n maximum of 18 during tho calendar month of 
Jnnuary. From Octobor 10 to November 9,21  stations were occupied 
by the writor, and from Jnnuary 15 to February 14, 20 stations. 

Delays caused by unfavorable weather amounted to about fivo dnys 
of cvory month. Other causes of dela s were such as truck troubles, 

stations before darkness, and an insufficient 
without notice;$ght keepers after a move not 

ACCURACY, BECVRED. 

Tho averago closin error for tho 267 triangles in this work is 1”.02, 
and tho maximum 3 .43. 

The rosults of this work confirm tho stntcmont mado in somo of the 
earlier publicntions of this Bureau, that the re uircd avcrtLgo closure 
of 1”.00 or less in prociso triangulatlon cnn 9D o attained with tho 
proper cnro and instrumcnts even whon tho stations aro occupied on 
only one day. 
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PRECISE TRIANGULATION I N  TEXAS. 

STATEMENT OF COSTS. 

# 
65 

, The rincipal elemonts of the costs of the observing on this arc can 
be rea4ly seen from tho tabulation below. 
Total oxpcmes (exccpt for bases). ...................................... $15,712.25 
Linmr miles of progress through eclicnic.. .............................. 560 
Cost per milo of progrcm. ............................................. $28.57 
Number of squaro inilcs covcrcd.. ..................................... 9,400 
Cost cr s unre mile.. ................................................. $1. G7 

130 
Cost per station ocrupivd. ............................................ 0120.90 
Pointfl wlioeo gcogrnpliic position were detcrrilincd.. ..................... 4 02 
Cost per point determined.. .......................................... $39.10 

Num t 9  cr o stntione of niniii srlicnic.. ................................... 

BASE MEASUREXENTS. 

Besides the two fixed Ion tlis of previously adjusted trinn ulation 

five bnsos which control the lengths alon the arc. One of those 

and re uired an oxpansion fi lire to connect it with the mnin scheme. 

of the main scheme. This latjtcr motlmd of Relecting bases is very 
practical for triangulation having smit.11 fi uros, since i t  mtikes 

is apt  to be considerable loss in strength of figure. 

to which this nrc of triangu 9 ntion is connected a t  its ends t P; iero are 

bnses was measured dong the track of the s outhern Pacific Railroad 

Euch o 1 tho remaining four c: msos is itself a side of one of tho figures 

unnocesstiry the expunsion figuro of the USUIL PI bwe net whore there 

IIETILODS USED. 

The measurement wns made with SO-meter invnr t n  os, using the 

tlie following oxtracts from the instructions givon in 

Very littlo increase in  tho nvcmgo nccuracy of tho lengths of ths  trinnglc sides in  
tho trinngulation connected with a batlo will result from incrcneinR the acruracy of 
tho baso rncasurement beyond that represcntcd by  a rohnble error of 1 part i n  

a view of attaining a probable error but little, if any, pcntcr  thnn 1 part in 600 000. 
You will strivo t o  krcg as fnr within thrso lin?it8 aa 1s possiblo by the  uso of good 
judgment and Bkill, hu t  you will rcstrict tho tinlo and ?ior!ey cxpcnded upon csch 
opcmtion siibstnritiu-lly to  thnt roquircd to  keep burely mtliin tliorn. 

Four invnr tnpcs are t o  bo etundnrdizud nt tho ]ilurcau of Stndarde both bcforo 
and nfter t h e  niwsurcmcnt of t h e  bases. Enrh baso is to  bo niwurcd with throo of 
thcso invar tapes usod i n  daylight or at night. A baao alinll be rneneurod in sections 
u q)roxiinatcly 1 kilorneter in lcngtli, exccpt thnt ono alio+cbr scctiou 11uy bo usod. 
dw11 section of B base Ehdl bo measured with a t  least two diffcrvnt invnr tn ea. Dif- 

used on tho bme shnll thefoby bo thoroughly intercornpared. Two, and only two, 
nicmurenionte of each section sliall be nmdo,-unloee tho diecrepancy between these 
two rnmurements ~ X C Q O ~ R  20 millimetom 1/K (in which I< is tho Iengtli of tho aec- 
&n i n  liilonieters), in wllirh rnso additional nimiircmcnta must bo mnde until 
two aro obtniiicd wliichpgrco within this limit. Tho fourth invnr tap0 standardized 
is to bo rolnined for UHO m (me of ocriotra damage to any of the three tapes with which 
tho inmiurc.monb Would othorwieo bo made. 

S ~ c h  1)rcIuiutionfldlould bo ta kell to  eopure accuinto l~orizontd nnd vertical align- 
ment, of tho tapes and tho  deternunution of tho tension applied to  tho tnpcs ns is 
uoctwjnry to iiisiiru that tho errore arising from theso aoiirces on n bmo shn11 each be 
loss tllari 1 I J ~ I ~  i n  3 000 000. 

snmo methods which lirivo boon am loyed for sovora f yenrs in the 
U. S. Const and Goodotic Survey. & heso methods' are indicated in 

500 000 in tho lcnflh of tho bnsc. Tho followin limit8 o P nrcuracy aro sclcctcd with 

u1)licntion No. 19. 

fcrcnt paim of invar I.?))CR shnll bo used on dificrent sections. so that tho t P ire0 tnpea 
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BTANDARDIXATION OF TAPES. 

The five base lines dong 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 whon supported a t  the 
0, 2.5, and 50 meter points were determined by tho Bureau of Stand- 
ards in March, 1919, to bo as follows: 

T,,, = 50.008678 meters at  29'2 C. 
T,,,=50.010049 meters a t  29O.1 C. 
TS2, = 50.009419 meters at  2V.3  C. 

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

Tal,,= 50.009362 meters at 29O.2 C. 
T5,,=5O.O0976O metors a t  29O.1 C. 
TbZ1 = 50.010018 meters a t  29O.3 C. 

In  computing the lengths of the base lines dong the Rio Grande arc a 
direct mean of the above values was used. This is in accordnnco with 
the present practice in tho 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 duo to 
errors in  the standardizntions themsclvcs nnd to changes which ma 
occur in the ta es while they are actually being used in the f i e d  

were assigned the various tapes a t  the different base lines, the agree- 
ment between the values from the two standardizations being SUE- 
ciently close to 'ustify using tho same value for all the bases. Theso 

However, in ma L 'ng the following computations no progressive values 

values were as 1 ollows: 
* T,,, = 50.009020 meters at  20O.2 C. 

Tal,= 50.009904 meters at  29O.1 C. 
TK2, = 50.009718 meters at  29O.3 C. 

REDUCTION TO REA LEVEL. 

The formula used for reducing tho measured length of a bnso lino 
to ita length at  sea level is: 

. 
in which C is the reduction to sea level for a section of length S and 
mean elevation h, and T is the radius of curvature of tho section in 
question. In the following computations this correction was not 
applied to each section aoparately, but wm computed for the entire 
base line and applied as a single correctjon. This was also done in 
the case of the corrections for inclination of tho ta e. This was 

noted that another expedient was the h,andling in the computations 
of as long a section as conditions permitted. Continuous memums 
along the base line on any one day m t h  the same tape were summed 
up as ono section regardlcss of ita length. 

merely an expedient for convenience in computing. F t will also be 



!Iap;:-l? j F 1 516 1 
{-4pr. li j / 517 j 724 

80 
EltOr0-a.. I Apr. 18 ! B 517 j 80 

ED-Fonlp ce... 

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

............................... Apr. 17 
1 521 1 w -. . - .- - - - -. __ -- 

Adcrpted 
length. 

:tL::l 
........... -1 ............ 
4001.6154 I 

3G%. 1972 
.____ 

+ 5.4 j 29.16 - 5.3 i 2x09 

Sum.. ....................................................................................................................... iB?i.fil% 
Correction for inclination. .................................................................................................... 
Reduction to sea level.; ...................................................................................................... 

Adopted length of base line, meters.. .................................................................................. 7627. Si53 

-. 1376 
-.L937 

Mean elevation of base line above sea level- R3 meters. The probable error of the Samfordyec base line is k.E.1 nun.. wbic:? c::re>Tonds to nn error cf 1 part in 845 OOO. 

ZAI'ATI RASE LISE. 

I 
Feoro-@3... ................................. ./{Apr* l2 .\pr. 12 

.I20 ........................................ 

I B l 4 0 - . .  .................................. 

14o-O-Loma. .................................. 

516 1 40 
B 1 517 ~ 40 

. .~ 
I 

4r)la 19.6 
4 0 3 1  23.2 

-. - - -  

- .uoo6, - ..m 
- .0010 i .3962 

- .m + .19x1 - . ~rn  + . 1 9 9  

___  .. - 
-7.O;Gi 3993.&W] ............ I -3.11 9.61 
- 7.0254 3993.6767 I 39". 6799 ! + 3.2 IO. 24 

I -.id WW.FIOS ............ 1 + .nI .OD 
- .is1 1W3.6111 1'EXJS6lOS! - - 3  .oQ 

I ............ ' + . 4  I jo4.19oI - . 4  

Sam.. ....................................................................................................................... 74%. 1W 
Correction for inclination.. ................................................................................................... -1.5795 
Reduction 10 sea level.. .................... ,. ............................................................................... 

Adopted length of ba!+e line, meters.. .................................................................................. 7495.3672 

- .1.59S 

Xean elevation of base above sea level- 136 meters. The probdblo error of the Zapata h e  line is 4=32 mm., which correcponds t 0 al! error of 1 part in 2 342 OOO. 



CARRIZO SPRINGS BASE LINE. 

+ami 
+,le04 
+.1w 

MdCrS. 

- .0035 
- .m1 - .ooca 
+ .m - .om3 

- .OM4 - .0038 

-a a~i3 

+ o . w  
+ .56o j  
+..rru9 

corrections. I 

m Z A 1  ~ _..___...._ i- L 4  
3 o O o . m  3a)aPgi - 5.4 

+ 0.1 
im. EIR I 1  _ _ _ _ _ _ _  .____ - a6 
l rn26 l l  I .._... ~ ...__ 

MderS. 
+R 58(2 + . m 1  

+ . S I  + . S I 2  

+ .3Ms + .3%2 

+ + .a 

29.16 
28.16 

.36 
. .01 

Set-up. 
Setbark. 

+ .1*1 + .I944 + ,1914 

M & r B .  
+a 3990 

- .w73 - .0262 
- .0161 - .m 
-I- . 4 m  + .WE 

+ . w a  

+ . a m  + . p F i i  + . a i 4  

(V\*). 

mm. 
187.8 
181.69 

1225 
a25 

75. dB 
73.96 

77.44 
79.21 

80-100 .._.____ _ _ _ _  _ _ _ _ _ _  _ _ _  .___. _________.___ 

IOo-Pen ~. . . . . . . .__. ~. ~. - -. ~ ~ ~ ._. . . . . . . . ._ . 

Sum. .______ _._. ..... _... . ... .... ~ ..... ~ ..._. _ _ _ _ _ _  ___..._. ._ _.________._________ ._ __..__.____._..___ ~ ______. ___.__ _ _ _ _  __._ 10 127.i090 
carection for inclination. -. . . . . . . . . . . . . . . . . ~ ~ ~ _ _  . - ~. . . . - _ _  ~ ~ ~. . -. . _ _  ~. . . ~ -. . . -. . . . . . . . . . . . . . . . . . . ~. -. . . . ~. . . . . . ~. -. . . . . . . . ~ -1.W7 
Reduction to sea level ... _ _  .... .___.._. ._ _. __.._ _ _  ___._ ~ .._. .._._.__.__. _ _ _ _ _  ___. _ _ _ _  _.__ _ _  __. . _ _ _ _ _ _ _ _ _ _ _ _ _ _  ._____ _ _ _ _  _ _ _ _ _  - .4wB 
Adaptcdlongth of baseline. meters. .. . . . . . . _. ._ ._.. ~ -.... ._._. ...._ .___. ___.____.._______._ ___.__. .__ _ _ _ _ _ _  _.._._._. .___.. 10 Izfi214.5 

Mean elevation of base line above sea level-254 meters. The probable error of the Carrizo Springs bse line b f 13.7 mm., which corresponds to an error of one part in 739 OOO. 

PALOMA BASE LINE. 

Mar. 31 
Mar. 31 

{A,. 1 

B 
. F  
B 
F 
B 
F 
B 
B 
F 
B 
- 

517 
516 
517 

516 
517 

517 
521 
5?' 
517 
521 
- 

- 
26. E 
30.7 
30.3 

P 2  
2 j 3  

31.2 
26.8 
!xi3 

X!. 6 
a 3  
- 

-ROO07 + .ooo5 + .om4 
- -0015 - -0036 

+ .o007 - .a l l0  - -0012 

+ .m15 
- .0013 

+ .M12 3106 + .mi? I 1 :3557 

+ ,6041 -6.26i4 + -592s 1-6.277 

Sum _.._ ___.__._ ._ ._._ __._ _.... _.__ ~ _.___ ____-__. . -_.. . ~. _._. _..______ __. __. . .____.__. . __.. _... ......... .... _.._ _.._ __..__ .__ sD15.5516 
Correction for inchnation.. . .___. . _ _ _  ____._ - _._._ _._.__. _ _ _ _  .__ _.______ __.____ _ _ _  __. . _ _  _ _  _ _  .__ _ _  .._ __._ _ _  .____. ._ _ _  _____. _ _  _ _ _  - .113  
~ u c t i c m  to sesler el.... . ._.. _.____. .___ _ _ _  .-.. ._ .. .. .. .___. . . . _______.  ..__ ____. .__. _.__ ....._ _._., ..._ ._.. _..._.. ~ _ _ _  .._._ ~ -. 3402 
Adopted length of baselice, meters ....... . . ~ _____._ ____._ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  .__.________ __.___ ______.___ _ _  __..______ _ _ _ _ _  _ _ _ _  sDu.2981 

Mean elevation of base line above sea level- 210 metas. The probable e m  of the Paloma base line is *9.0 mm., whicb corresponds to an errw of one part in M 00. 



- .  
DBYDEN B16E LmE. 

P O  
19.7 

25.1 
2L4 
1 2 9  
a9 

24.3 
21.5 

27.8 
22.7 
2 L 3  

1x3 

~ 

Mar. 18 
Mar. 18 ......................... Dryden east bass-p 

. k - a m  
- .mu 
- .m18 
-.W29 
-.m 
+.C€ml 

-.m 
- .m 
- .m 
--.m 
- .OOZi 

- .m 

Mar. 18 
Mar. 18 
Mar. 19 
Mar. 19 

..................................... 20-40... 

23.4 
zL2 
16.3 
26.0. 

40-60...... .................................. 

-.w2 
--.Go24 
- .Mi4  - .MI12 

Mar. 20 
Mar. 20  

608) ........................................ 
Mar. 19 

S D q d e n  west base-. ................. ...... b;. z 

B 617 

F 521 
B 516 
F 521 
B 517 
F 521 
B 517 

z) lam 
20 lua 
20 lam 
P lam 
P lam 
20 lam 

17.8 - .Ol% 
a5 -.oo.x? 

I 

+.aSuI+ -m + . a i 4  + io332 
+.ai= + . o m  
+.a819 I + -0351 

+.m .m 
-+.m + -0043 +.m + . m 5  
+ . % T I  - . a 1 6  
+.m + .o060 + .?71 + . O W  

+ .W +!&I618 + . m 7  +%IN1 

1000.2659 ............ +3.8 14-44. 
1000.z542 ............ + I S 5  240.25 
1 m m  ............ -15.2 231.04 
13oo.!B49 ............ + C 8  23.04 
Ldm2713 ............ -1 .6 256 
lOOaml lMYL!XW - 7 . 4  X 7 6  

............ 
1m 2641 ............ 

Sum..  .................................... :. .................................................. .___. .......................... G676.7104' 
Corroetion for incltnation.. .................. .:..-- ................................. :. ......................................... -. 635s 
Reduction to sea level ........................................................................................................ -.W 

Adopted length of ba.e line, mete.. ........................................................................................ 6675 3888 
Mean elention of base line above sea level-6.56 matas. The probable BT(R of the Dryden base line is * 5.5 mm., which c o m s p ~ ~ d s  to an e m  of 1 part'm 1 214 OB. 
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Ramfordyco.. .............................. :. ........ 7827.5763 
Zapaln.. ............................................. 7195.3072 

Paloma.. ............................................ 8044.2881 
Carrizo Sprlngs ...................................... .I 10 120.2145 

Dryden .............................................. ! 6679.W8 

STATEMENT OF COSTS. 

453. a5 

9 763.68 
8 I 620.36 

In  the third column of tho following table is given tho 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 
measurement, as well aa 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 tho cost of standardizing tho tapes which is 
about $800 to bo divided among tho five bases. 

Doline-Rlo 1 .  
Bamfordya, ................................................... 
Zapata.. ..................................................... 
Carrizo Bprlngs.. ............................................. 
Palome ....................................................... 
D don ....................................................... 

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

cape-Krouso 1. ........................................................... 

___---- ....... - . 
I ' T h o  spont 

ln pro- 
Namo of bnso. 

! 
Ip46 OOO 1/211 ooo 

1/2 842 OOO 1/723 OM 
3/7.39 00 
IF394 OOO 

1/1 214 OOO + M  
-101 

I 

...................................................... 8 4  2888.03 I i Totnl.. 

..-- 

Cost per 
kllomoter. 

Dollara. 
00 
81 
45 
95 
93 

ACCORD OF DARES. 

In  the following tablo tho discrepancies develo ed betweon bases 

that the base named on the same line is longer as measured than as 
com uted through the intervening trinngulntion from tho base named 

least-squares a&stment each length equation was e h i n a t e d  imme- 
diately after all angle and sido conditions in that section of tho arc 
between the bases involved had been eliminated. The discrepancies 

The exact discrepancy 
for each length equation can on1 be determined after considerable 

below. 

are given in terms of tho seventh decimal lace of P ogarithms and are 
also expressed as ratios. A plus sign bo P or0 the discrepancy means 

on t E e precedin lino. In  tho solution of the normal equations of the 

. computation, and it would proba E ly not vary much from the value 

iven below are the amounts then remaining. 

Namo of base. 

I T U  is a Uno of prevlourly adjuytod trlnngulntlon t o  whloh tho Rlo Qmido arc Is wnnoctcd. 



PRECIBE TRIANOULdTION IN TEXAS. 71 
ASTRONOMIO WORg.  

LAPLAOE 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 rime vertical com onent of the deflection of the vortical. 

with the normal to the reference s heroid a t  the point of observation. 

tinuous system of trian ation with ver little error,%ut tho geo- 

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 
deairable that true or Laplace azimuths be introduced into the scheme 
and hold in tho adjustment of the triangulation. This was done in the 
triangulation covered by this report. The Laplaco azimuths are a t  
stations Laredo, Laplace, Johnstone, and Dryden east base. 

This dezction is the angle P ormed by the actual plumb-line direction 

It is possible to carry the goo B etic longitudes throu Bout a con- 

detic azimuth is affecte r1 by the accidenta 9 errors of the observations 

AZIMUTIIB. 

The observations for azimuth wbre m&de simultaneously with the 
observation of horizontal an les except a t  Laplace, stations, where 
the second night’s work usual consisted of observations for azimuth 

ters was used by each of the arties for horizontpl angle measure- 

nstronomic azimuth of a direction were the same as outlmed in 
ecial Publication No. 14. The determination of t i m e  for use in 

which was usual1 mounted on a stand built es ecially for that 

passing through the triangulation station. The objection to using 
the same stand for both instruments is that considerable time is 

cloudy weather this is a very serious objection. h e  comp rr l ia l ly  etion of 
lost in shifting from ono instrument to the other and in 

a station in ono night often depends on the rapidity with which tho 
observer can go from one operation to the other, and a few moments 
gained in this manner often moans a saving of several days during a 
season. 

There are 10 azimuth stations of recise or primary accuracy along 
this arc. Four of these are La race stations and the azimuths 
determined at these four entered fl ‘rectly into tfie 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 rime vertical. 

Tie degree of accuracy required for a Laplace azimuth is that the 
probable error for the observations a t  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 

only. An 8-inch Wanschaff b irection theodolite with two microme- 

ments, and the methods emp P oyed for the determination.of the 

‘2 t e computation of azimuth was made with a small vertical circle, 

instrumont and p 9 aced approximately on the nort ?l -and-south line 
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Monument.. ........ ..... : ...... 
Zapsta ........................... ................................ 

observations need not be made on more than one night, and the 
requirements are that the probable error shall not exceed f0”.5. 

Program of occupation of azimuth statione. 

1817. , 
0 

C. V. Hodgson. ............. Yept. 22, B... .... .i z r ’  :&b.P 
C. L. Owner ................. Oct.al ............. I . .  17 . 10.27 ..................... ........ 

I I l- 

Laredo do. 
Stsr.? .. :. ........................ ........... 
DentOniO. ......................... ..... .,. ..... 
Pyh :. 

Drvden east base... do.. .................... 

................ ........... ............ 
Nov. ZI23 I , E  , .*a22 
Dee. 8. .  ............ 10.44 
YeO. n... ........ .: 14 . .  $0; 75 ............ I 10 ,*!.,?4 , I  l l ,  

Den. 31 

Jan. 18.22:. ... 
1818. I 

.h$&% .......................... 1 C. L. Oarqq ............... 1 J=;22‘,zl ..... :_...i 
. E I ,,$!:# Blue ............................. E. H. Pagcnhnrt ............ Fob. li ............ 

Johnptane. ....................... I C. L. Oarner.. .............. Feb 18 14.. ...... .! 81. , ‘hO.27 
I I I ’  

The following table gives for each azimuth station its geographic 
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 4’) and finally 
A-G (P. V.) as the deflec&ion i,n the prime vertical. +he table is 
arran ed like those shown in the two publications of the U. S. Coast 

In each case the azimuth an triangulation stations are coincident. 
The mark used w p  a signal lamp accurately centered over the tri- 
angulation station a t  the distant end of tho line for which the azimuth 
is given,’ As the azimuth observations are ,made a t  the same tinie 
as the horizontal angle observations the cost is included with the 
cost of the triangulation. (See p 65 and 7g.) 

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

Invebtlgo?Ion In 1909 of the figure of the earth and Watasy. 

5 and 8 eodetic Survey on the fi ure of the earth.’ 

The astronomic azimuths have g. een corrected for the elevation of 
-_--_- 

1 “The figure of the earth and Isostasy from moasiuemeqts In the IhIteA Statea” and “Supplementgry 



I Ceodelic 
IaUtude. ststion. 

YoMmenL. ........................... 
zapata.... ....................... .__._: 
larado. ................................ 
Dentonio ............................... 
Laplam... ............................. 
Johnstone. ............................. 
B h  ................................... 

en & base ....................... 

I 
?$- .................................. 
Btsr .................................... I 

~ . . e, 

26 21 16.683 
a8 52 49.422 
n3037.041 
181832.500 
234246.428 
2BP38520 m m ! a l m  
mo239.665 
30 21 49.417 
30483am 

. 1 ,, 
984602864 
99 17 49.67G 
99 29 17.4s 
995612513 
100 29 33.719 
loo 46 11.628 
101 20 11.653 
102055j3&D 
102 40 23.661 
103 47 39.306 

. ,  ,, I I .. I 
160 68 lam 
195 59 49.12 
181 10 01.05 
175 26 45.65 
167 44 41.32 a n w a n  
82 n 47.213 

161 48 19.16 
137 49 51.56 
684053.m 

corpus.. ............. -..:. .......... ~ _ !  
orvil ................................. 1 Yolano.. .............................. 

~~~. 
Carlow.. ............................. .; 
Nine. ......................... -1.. .... 
Hamilton ............................. 
Babb. ................................ I 
Hen ................................... i 
Bddy.-.. ........................... ._, 
Maders ............................... 

17.17 
51.03 
03. s3 
45.61 
41.71 
43-79 
a73 * 21.37 
56 75 
a54 

+am " I 
+a 52 
-2 47 i 
-240, 

-20183 
-1.9728 
-1.9202 
- L W  
-1.8254 
-1.m 
-L7282 
-1. m 
4.7068 
-1.690 

dcraal value is W'.72, Lmt due to an MOT Z"37 PBS used in the adjusme.nt. 

h a .  
(P. V.) 

-0.40 
-3.77 
-5.34 
+O. 07 
-0.72 

+4.10 
-3. €3 
-7.15 
+413 

-a 93 
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Date of exchange of 
timQsiWls. 

- 
OhSCNCI’. ‘ Dlflcrenco - -. ... oflongl- Y. 

Western station, I m r d o .  Eastem station, Audl ln~--  1 tude. 
.___-- I 

............ ............. 
MaylZ ............... E. Gmlth .................... 0. R. Putnam .............. ............... ............... -- I hlay 9..  . . I  
hfay IO.. 
N a y  14 
May 17 

Wclghted mopnn,. ............................ .I_. ........................... .I 7 07.14R 
I I f0.0001 

The Laredo station was eAtablished in 1805. Transit No. 18 was 
mounted on a brick pier 62.627 meters (2”.035) north and 43.034 
metcrs (1”.568) west of Laredo north wiroloss tower triangulation 
station. (See descri tion on p. 40.) 

in 1895. (Sce Appendix 2 of tho report fur 1897, pp. 239 and 254.) 

Laredo tranmt (1805) to Austin tramit (1895) ........................ 0 07 07.148 

Adjusted diffcrenco ............................................... 0 07 07.140 
Inngitudo Austin transit (1896), 1897 adjustment I . . . . . . .  ........... G 30 57.024 

Reduction to Laredo north wirel& tower triangulation atation. ..... 
Longitude of Laredo north wirelese tower tr~angulation station.. ..... 99 

At Austin tramit 8 0. 19 was mounted over the station established 

h. m. 6. 

(brrection for loop closure.. ....................................... -0.006 

6 38 04.164 
09’ 31’ 02”.48 ........................... 

-1.57 
31 00.89 

{ Longitude Laredo transit (1895), edjwted 

1 Bee Appendix 2 of the report for 1 M .  
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DiJmenec of longitude between Laredo and Laplace. 

............... 
June 11. ............. ........... J. E. McClrnth.. ............ June 4 

June 12 

Moan ......... ............................................................ I 
At Laplace a now station was ostnblished. Bamberg transit No. 21 

was niountod on a temporary wooden pier 3.52 meters (0”.114) duo 
north of Laplace triangulation station. 

of 189Fj. (So0 p. 74.) 

I,aplaco tramit (1919) to Laredo tramit (1895-l9lD). ............... 0 03 54.037 

Longitude Laredo transit (1895), adjusted.. ........................ G 38 04.164 

Reduction to 1,aplaco trinngulntion atntion.. ....................... 
Longitudo Lnplaco triangulation stntion ........................... 100 29 32.90 

(Sco doscri tion on p. 44.) 

h. m. 8. 

At Laredo, Bamberg transit No. 20 was mounto B over tho station 

Correction for loop closure ........................................ -0.008 
Adjustoddifforonco .............................................. 0 03 64.029 

6 41 G8.193 
Longitudo Laplaco transit (1919), RdjuRted ....................... ’ 9’ 32”.90 

0.00 

Digetenecl of longitude between Laplace and Johnstone. 

~ , I I I 
1013. 8. ............... ................ I. E. McGrath .............. W. B. Falrflold ............. July 11 

July 10 

July 12 ............... 
July 13.. .............. I I i .026 -- 

Moan .......... I .............................. .............................. 1 1 M..wI 
fO. 012 

At Johnstone a new station was established. 
No. 20 was mounted on a tornporary wooden 

lation station. 

Bambarg transit 
ier 6.578 motem 

At Laplace, Bambor transit No. 21 wm mounted ovar the new 

JohpRtono tramit (1919) to 14aplaco transit (1919). ................. 0 01 06. 534 
-0.007 

(0”.24) west nnd 2.722 metors (Of’,09) south of Y ohnstono triangu- 

station of 1919. (See a 5 ove.) 

(See description on p. 46.) 

A. m. 8. 

Correction for loop clouuro ........................................ 
Adjusted difference .............................................. 0 01 06. 527 
Longitude Laplace transit (lol!]), adjustad.. ...................... G 41 58.183 

Reduction to Johnaton? triangulation station.. .................... 
Longitudo Johnstonb transit (1919), adjusted.. ..................... :;, y;;;: 

-0.24 
Longitude Johnstone triangulation etation .......................... 100 46 10.6G 
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D$?rence of longitude bclween Johnalonc and Dryden cas1 baac. 

1919. ............... ............... W. I3. Fsfrfleld.. ........... ............... 
sep1.2 

............... 
6ept. 4 
60pt.5 
Sept. 6 

I Dato of oxchange of i 
lLmo s'gnals* 

I baac, 
Westorn statlon, Drydm cnal 

J. E. McOmlh.. ......... 

DiRoronce 
I Observer. 

Eastern Ptatlon, Johndone. 

1010. 
Aug. 8 

Aug. 11.. ............. 
............... 

Aug. 10. .............. W. I). Palrfleld. ............ 
Man.. i 

i 
..................................... 

1. 

............. J. 15. McOralh. + ,001 

............................. 5 18.oR6 

I----- - - . ._ -. - - .- - - . . -. 

At Dr den east base a new station wns established. Bamberg 

(0".40) north of Dryden oust base triangulation station. (Sco 
descri tion on p. 48.) 

At s ohnstone, Bambcrg transit No. 20 was mounted on tho tem- 
porary pier of the 1919 station. 
Dryden east bwc transit (1910) to John&me tranait (1919). ......... 0 06 18.686 
Correction for loop closure ................................................. -0.008 
Adjusted difference .............................................. 0 06 18.677 
Longitude Johnatone transit (1919) adjusted ....................... 0 43 04.720 

Reduction to Drydcn eaet b m  triangulation station.. ........... 

transit d 0. 21 was mounted on ft temporary wooden pier 12.34 meters 

(So0 p. 75.) 
n. m. 8 .  

Longitude Dryden cast base transit (Inlo), udjusted.. .............. {lo;o ;;, E;;;; 
0.00 

Longitude Dryden east baae triangu!ation station.. ................. 102 05 60.06 

Uiferente .f longitude belwecn D r y d m  cast basc aid Stanton. 
- __ __ - - - - . - - .__ ____ 

I 

I I 

_- - -- 
/ Obwrvtr. 

___ - - ____--A DlflcroIico I 
[ o : y g -  1 ' a  

Dato of exchange 01 
t h o  slgnsla. 

"wt'rn Drydm eost ~;n*,torn stntlon, Stanton. boae. 

-- 
...................................................................... I *0.007 I Mean I 1 18.0% I 

I 
I , __ -. ............... - ____ 

At Dryden east base, Bamberg transit No. 21 was mounted over the 
new st,ation of 1919. 

At Stanton, Bamberg transit No. 20 was mounted on tho concreto 
(See U. S. Coaet and Geodetic Survey 

!&mcial I u blication No. 11,  p. 103.) This pier is 2.26 meters (0".07) 
duo south of Stanton triangulation station. 
Dryden cwt Iiase transit (1010) to Stanton transit (1911-1019). ...... 0 01 18. 028 
Correction for loop closure ........................................ +o. 007 
Adjueted difference .............................................. 0 01 18.036 
Longitude Dryden east base transit (1010), adjusted. ............... 6 48 23.307 
Longitude Stanton tranait (1911-1919), ndjusmd.. .................. 
Reduction to Stanton triangulation station.. ...................... .oo 
Longitude of Stanton triangulation station.. ....... , ............... 101 46 20.43 

(See above.) 

ier of tho 1911 station. 

h. m. E.  

:;/ ;:;:: 
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Diflerencc of longifude bctwccn Stanfon and Boraclro. 

- , 
Obsorvor. I Din eronoe 

I Wostorn statton, Borocho. 1 Eastern station, fitanton. 

Date of axchango of 
t h o  signals. 

......................................... ............................... 
i 

At Boracho transit No. 19 waa mounted on the concreto ior of 
(See U. S. Coast and Geodetic urvey 

ocial Publication No. 11, p. 103, 104.) This pier is 6.565 meters 

At Stanton a now station was established. Trmsit No. 2 was 
mounted on a concrote pior. (See U; S. Coast and Geodetic Survey 
Specia1,Publication No. 11, p. 103.) 
Boraclio traneit (1911) to Stanton tmmt (1911-1919).. ............. 0 10 28.427 
Correction for loop closure. ....................................... 
Adjusted difference .............................................. 0 10 28.419 

Longitude Doracho transit (Nll), adjusted.. 

Longitude Boracho triangulation s t n t h . .  ......................... 104 23 26.72 

tho now station of 1911. 

sop".Z13) due south of Borac g o triangulation station. 

h. m. 8. 

-0.008 

Longitude Stanton trnnsit (191~-1919)1 ndjustutl. ................... 0 47 05.362 
0 57 33.781 

23/ 2W'. 72 
Reduction to Roracho trinngtilation Atation.. ....................... 

Difference of lonp*ludc bchccnz Botacho and Et Paso. 

...................... 
0.00 

{ 104 

_-.I- _-_-.--.- --- 
I I 

1911. I Oct. 21 ............... ' 1  
m. a. a. 

) I  8 27.@6 1 -0.068 ............. E. R m i t l l  .................... c. v. nodgson .............. ............... ............... 
oct.22.. 
oct. 21 
Oct.2i 

~. Blmn U ZJ.77U 

At El Paso Coast and Geodetic Survey transit No. 2 was mountod 
an a concrote pior 0".56 north and OS,166 west of the station of 
1802-93-95, whlch IS now lost. (See Spocid Publication No. 11,  
p. 77.) This pior is 2.275 maters (0".074) due south of triangulation 
station West. (See p. 76 of Special Publication No. 11,) 

At Boracho transit No. 19 waa mounted over the new station of 
1911. (So0 above.) 

Correction for loop closlm.. ..... ., ................................. 
Adjuutcd difference ............................................... 0 08 23.006 
noracho trRnRit ( I n l l ) ,  adjusted.. .................................. 6 67 33.781 
El P m  transit (1892-93-9Q 1897 adjuetmont'. ..................... 7 06 67.380 

h. m. 8. - 
El Pwo transit (189203-95) to Boracho transit (1911). ................ 0 G8 23.813 

-0.00s 

t 8ee Appendix 2 olthe report for 1887. 

77240'-22-6 
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The' following table gives for each astronomic.longitude station on 
the Rio Grando arc of trian ulation, the geodetic latitude and longi- 

and eodetic longitude, A-d ,  the cosine of the geodetic latitude, 
cos +', and finally the deflection in the prime vertical, A- G. (P. V.). 
I n  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. 

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

tude, the astronomiclongitu % e tho difference between the astronomic 

(See p. 73.) 

Deflections in prime ?iertical. 

Laredonorth wlrelwu tower .......... 
Johnstono ............................ 
Drydeneastbmo ..................... 
L8plWO .............................. 

Btatlon. 

0 I , I  0 , ,# , ,, ,, 
!Z7 30 25.219 RB 31 OB.895 00.Ro -6.00 0 . m  -6.32 

29 22 38.629 100 40 II .0B 10.W -1.07 -8714 - .Ba 
30 02 39.805 102 05 65.3t10 W.W -4.42 .@I68 -3.83 

w 42 40.420 io0 28 u.710 3z.m) - .a2 .a770 - .72 

Astro- 
longitude. oeodetio 1 nomic lor&: 1 A-(3. 1 Cos+'. j &:.j. 

Statlon. 

I I I-I-I-I- 

Number 
Observer. Date of occupation. of pars 

observed. 

Lfuedo ....................... 
u p 1  am... 
Johnstono .................... ................... 
Dryden cast bas0 ............. 

LATITUDES. 

Tho astronomic latitude a t  Laredo, Tex., was detormiued in 1895 
by a arty under Assistant G .  R. Putnam. The instrument used was 

Coast aud Goodotic Survey.) 
The latitudes of the throe other Laplace stations on the Riogrande 

arc were determinod.during the occupation of the stations for lon i- 

scope transit used for the time observations. This instrument may 
be used for tho determination of latitude by the Horrebow-Talcott 
method in much the same mannor as the zenith telesco e except in 

U. S. Coast and Geodetic Surve Special Publication No. 14. 

following table: 

zenit B telescope No.  6. (See Special Publication No. 14 of the U. S. 

tude. The observations were made with the Bamberg broken te Y e- 

some minor details. The general methods followed are t R om given in 

The program of occupation o P tho latitude stations is given in the 

Program of occupation of latitude statiom. 

0. n. Putnam .............. (M5) ................. 10 

J .  15. McOrath .............. JUlyaO 31 ............ 12 

1919. ............ ............. W. B. Fairfldd. June 14.. 14 

14 W. B. Fatrfield.. ........... hug. Id.. ............. 

_-__ 
Probable 
error. 

*O.  08 

i .16 
f .10 
f .oQ 

In  computing the deflections of the vertical in the meridian (see 
table below) the latitude station Waf3 reduced to the triangulation 
station in each case. The descriptions of the triangulation stations 
may be found by consulting the mdex. 



PRECIBE TRIANGULA!CION I N  TEXAS. 79 

The followin table gives tho goodotic latitude and longitude of 

astronomic iatitude minus the geodetic, A-G. Tho astronomic 
latitude a t  Laredo has been corrocted for the variation of the pole, 
but this correction has not been applied a t  tho three other stations. 

each station t % e astronomic latitude reduced to sea level; and the 

_I- 

Btation. 

~ - 
Lmodonorthwlrolosstower .................... 
L~PIBW ........................................ 
Johnatono ...................................... 
Drydonoagtbaw ............................... 

,':, 1 1 A-3: 
longitude* latitude. latitude. 

--- . I I1 

27 a0 28.278 Bo 31 08.W 2806 + 2 7 7  
~ 4 a r 1 8 . m  i o o 2 ~ s . 7 1 9  (coo  -243 
29 22 33.628 100 Is 11.828 S9.m + .67 
9 0 0 2 3 8 . 8 6 5  10206&5.6380 11.26 +1.39 

ANALYSIS OF COSTS, FlELD AND OFFICE, 

For tho purposes of showing unit costs in condensod form an$of 
corn aring the relative costs of tho varjous oporations connected with 

of theso factors: 
the 1 otormination of geodetic control points, there follows a tabulation 

Rwonnolssanco and sl@nl building.. ........................ 
Tdanguletloii and a b u t h  obsorvallons.. ................. , . 
Basemoasuremonta .......................................... 
Letltudo end longlludo observations.. ....................... 

Dpllora. Dollars. Doliara. Dollora. 
11 413.38 2% 39 20.76 1.21 
I6 712.25 39. OB 28.67 1.07 

2888.03 7.21 6.27 6 31 
2W. 00 0.87 6.09 .30 

Total, flcld.. ........................................... 
Ofnoeoomputatlon.. ......................................... 
bmpflhlg and pllbllshlng (Wtimated) ........................ 

Tota1,ofnoo ............................................ 
Total, fleld and omca.. ................................. 

Different arcs of triangulation show great divorgonce in the cost par 
point and tho cost por square milo, both of which are largely dependent 
on the longth of lines in the scheme. The cost per mile of progress 
through the middle of the scheme, however, is relatively constant 
and furnishos R good basis for corn arison and also for the ostunation 
of costs. The ninoty-eighth meri&an arc (after 1901) cost $63, the 
Texas-California arc $32, the one hundrod and fourth meridian arc 
$39, and the Utah-Washington arc $30 per mile. ' The correspondin 
cost from the abovetable i s  approximatel $45. It should be note8 
that for this comparison tho costs of the o $ serving and signal build- 
ing only are usod, and the other items entering into the total cost of 
the field work aro not mcluded; 

In considoring the cost of the work along the Rio Qrande 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- 
ride and labor werefar above normal. The transportation of mate- 
r ia ls for tbs arc was also costly. 

82 825.68 

41M). 00 .44 

.05 

3.64 - =- 
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STATEMENT OF ADJUSTMENTS. 

The prccisc triangulation considercd in t l is  publication starts from 
the line Donna-Rio of tho ninety-ci hth nieridian arc of prccisc 

Tcxas-Cnlifornia arc of prccise triangulntion. Theso lincs to  which 
tho Rio Grando arc is connoctcd are fixcd in lcn th, azimuth, and posi- 

and 54.) 
No ststion ad’ustments mero nmdc, these having bccomc unnccos- 

sary since tho a d option of the prosent method of supplying missing 
observations in broken sarics. 

for tho entirc main scheme. 
made necessary tho use of 

In  addition to these there 
longitude equation, or a total 

of 284 normal equations used in the adjustment of this arc. This is 
the largest number of cquations in any one adjustmont so far solved 
by this Bureau. 

triangulation and cnds on tho triangle 6 hispa-Erousc-Ncwman of tho 

tion by previous adjustments. (Sce Specin k Publication Nos. 11 

six length and five 
were 198 angle, 73 

* 

ADJUSTMEXT OF LAPLACE AZIMUTHS. 

In  the adjustment of a prccise arc of trim ulation tho Laplace 

to hold thcse azimuths; but in tho pmt  i t  hus not hccn possible to 
provido for all of tho changes whjch mjglit occur in the adjustmont, 
and the final azimuths ofton differccl by small amounts from tho true 
azimuth. This difficulty has bccn eliminntcd in tho adjustmcnt of 
thc work covercd by thk  volumc by thc following method of adjust- 
ment deriscd by 0. S. Adams and C. A. Mourhess, mathematicians. 

At each of the Laplaco stations it was desired to hold fixed, in the 
least-squares adjustment, the rcsulting geodetic azimuth. The fol- 
lowing mcthod was found to bc mast satisfactory: 

The geodetic azimuth is givcn by tho Lnplacc oquation 

azimuths aro computed, and equations are inclu f ed in tho adjustment 

Ao = A* + (1, - X d  sin 4 

whero A.  is the geodetic azimuth, A* the astronomic azimuth, X b  
the geodetic longitude, XA the astronomic longitude, and + the 
la titiido. 

Two thin s must be noted: First, that the best value for Xa is not 

A@, tho geodetic azimuth, must be corrected by the amount which 
the azimuth will change, from chan os between the azimuths and 

squares adjustment. The change is re resented by + (X’o-Xo) 

of the latitude and longitu !$l e equations. Then 

known unti T after the adjustment is completed; and, second, that 

back azimuths, duo to tho chango in 5 ongitudo caused by the least- 

sin 4, where XIa is €he lon ‘tude compute B for UBO in the formation 

6 
A,=A’o+ (X’a-Xa) sin + = A * +  (X,-Ao) sin + 

A’@ = A, f (XA - X’o) sin cp 
OS 

The azimuth AIa 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 tho adjustment, will bocomo, 
duo to tho above changes, tho true geodotic azimuth as defined by 
the Laplace equations. 

ACCORD OF AZIMUTHS AND POSITIONB. 

In  tho least-squares ad'ustment of the triangulation tho azimuth 
e uations which reconcile d the computed and Laplace azimuths were 
p aced mar the last of the roup of normal equations for each sec- 
tion, so that after the con 'tions relating to triangle closures and 
ratios of lengths had been satisfied tho discrepancies in azimuth 
became known. Those discropancies aro tabulated below. A plus 
si n indicates that tlio azimuth computod through the triangulation 

Laredo ..................................................... +LO7 
Laplace ...................................................... $0.50 
Johnstone .................................................. -4 .64  
Dryden o u t  base.. ........................................... -2.07 
Fixed azimuth of Texae-Cnliiarnin arc. .  ...................... -3.67 

6i P 

is 7 arger than the Laplace azimuth by tho amount given. 
I/ 

The latitude and lon itude oqiiation's were as usual placod Inst in 

end of tho arc aftor all othcr conditions hiid bcen sutisfiod becanlo 
known, This amountod to 0".50 in latitudo and 0".25 in longilude, 
the fured latitude being largcr and tho fixod longitude smnller than 
the correeponding computed values. This discropancy in position 
when stated as a distanco is nbouf 16.8 moters, or 55 feot. 

This arc closes a loo of rocise triangulation which extends from 

to latitude 32' 30', thcnco wost and sout west  to a point about 150 
milos southoast of El Paso and finally along the presont arc to the 
starting point.. The total iength of the loop is about 1400 miles. . 

The discre ancy in position developed whon this loop wnscloaod 
is 1 part in a F, out 53 000 of the distmco run if only tlio ltio Grnride 
nrc IS considerod, or 1 part in 134 000 of tlio distancQ if the whole 
loo is considered. 

$he longtli discropancies developod betweon the difforent bases are 
tabulated on p8ge 70. 

the adjustmont. In  t k lis way the discropancy in position a t  the 

the mouth of the Rio B c f  rnn e north alon tlie ninety-oighth inoridian 7 

HORIZONTAL DIREUTIONS AND ELEVATIONS OF TELEBCOPE 
ABOVE THE STATION TYTARKB. 

All observed directions in the triangulation along the Rio Grande 
arc have been given aqua1 or unit weight. Those directions were 
reduced to center whore either the instrument or the object observed 
was not coincident with the contor of tho station mark. 

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

(a2 - 6') ' 
whore ea - a r - ,  a is tho earth's equcthrial rudius and b is the polar 
eemidiumetor, 7b is the hoight 01 ctatioii observed, p is tho radius of 
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ObJect observtd. 

curvature of the earth in a lane normal to the meridian, 4 is the 
latitude, and CY is the azimut R 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 tho telescope of the theodolite 
above the station mark a t  each of tho stations of the precise trian- 
gulation considered in this publication. The elevations enable the 
reader to judge of the amount of buildin done and they indicate to 

probabe the ,,Y* amount of building required by him. In  the table is 
included a column showing the number assgned to each direction in 
the fi re adjustment. 

Fol!$kng the table of horizontal directions and elevations of 
telescope a ove the station marks there is given a list of condition 
e uations used in the adjustment of the precise triangulation con- 
si 8 ered in this publication. 

Abetracl of horizontal diredona and elevatwno of leleacope above the atation nrarke. 

eer or surveyor who may use t E e station in the future the 

Obsewod 
reduced dlrectlon to soQ 

level. 

Btatlon occu led and elovation of In- 
strumearabove ststlon mark. 

Handy .................... 
BanJuan .................. 
Donna .................... 
Blo ....................... 
Handy .................... 
BanJuan .................. 

I- 0 I I I  

0 00 00.00 
29 80 40. 1 
36 61 48.87 

0 00 00.00 
81 12 13.30 
161 03 m.7e 

Rlo, 18.90 tntors ..................... 

Donna .................... 
Rlo ....................... 
Handy .................... 
Hlckley ................... 
Mchllen .................. 
Hlckley ................... 
Miomon .................. 
Ran Juan .................. 
Donna .................... 
RIO ....................... 

Donna, 16.62 motors. ................. I{ 
I 

............. I 
IIcAllen, 16.01 meters. ............... 1 
Ban Juan, 16.63 meters.. 'I 
IIandy, 15.43 motom:. .............. .I 

I 

I 
I 

IIickloy, 16.52 meters ................. 

Ifamla, 16.60 me-. ................. 

0 00 00.00 
12 34 62.67 
68 48 ma4 
138 61 12.a 
176 00 60.62 

0 00 00.00 
28 B 40.06 
85 00 24.80 
106 20 24.68 
ieo io 4i.u 

............... !I Miaslon, 16.61 metere.. 

Mamie .................... 
?&don ................... 
Mlsslon.. ................. 
McAllOn .................. 

.................... il Pblo, 14.08metera 

288 31 25.81 
317 ia m.18 

0 00 00.00 
62 48 67.71 

1 
2 
3 

4 

0 

12 
13 
14 
16 
18 

7 
8 
8 
10 
11 

27, 
23 
24 
26 
28 

18 
20 
21 
17 
18 

29 
30 

27 
28 

a 

ai 

a2 

a4 
33 

36 
30 

42 
43 
44 
46 
46 

74 .. 
,83 
I 13 
.03 

McAllon .................. ! 0 00 00.00 
Hlokloy .................. .; 32 60 33.86 
Made .................... I 77 41 60.30 
Pedro ...................... 126 28 M.28 
Pato ...................... ' io6 a6 40.m 

Mlsslon ................... ! 00 00 00.00 
bfemlo ..................... 37 27 26.12 
Pedro ..................... 1 a4 30 46.62 
Fordyco ................... i 146 68 17.06 
Eltom .................... I 164 08 10.67 

Final Bet- 
mds after 

flwro 
iJustmont. 

, 
00.36 
40.16 
48. Bo 

m 
14.00 
68.76 

00.44 
61.05 

12.00 
61.10 

00.12 

24.87 
23.86 
21.25 

60.78 
M. 90 
03.81 
43.80 
w. 43 
68.86 
17.18 
60.75 
25.88 
26.40 

00.11 
b7.28 
43.62 
04. Q7 
16.82 

33. R(i 
60.16 
60. Bb 
(0.43 

00.00 
26.78 
46.66 
17.42 
10. B 

16. m 

413. BB 

m 
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Ob]ect observod . 

83 

0bSen.cd 
dlrectlon 

reduced to 808 
level . 

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

Fordyco ................... 
Eltor0 .................... 
palo ...................... 
Mlsslon ................... 
Momle .................... 
Oamla .................... 
Pancho ................... 
Eltoro .................... 
P ~ I O  ...................... 
Pedro ..................... 
Pal0 ...................... r e o  ..................... 
Ford co ................... 
Panobo ................... 
Monument ................ 
Corpirb .................... 
Pancho ................... 
Eltoro .................... 
Fordyce ................... 
Eltoro ..................... 
Ford co ................... 
Monument ................ 

O a m i  .................... 

Oarcra .................... 
CO~PUJ .................... 

atation occu led and elevatlon of in- 
stnuneut)above stauon mark . 

0 00 00.00 
20 37 19.81 
70 32 i a o 4  

125 63 63.33 
163 49 4&56 

0 00 00.00 
33 42 61.34 
76 47 69.07 

140 w 63.62 
188 61 03.46 

0 00 00.00 
30 n 30.43 
77 47 14.68 

14Ll 39 01.61 
1M 18 20.42 

0 00 00.00 
51 16 33.M) 
89 69 49.28 

180 46 14.32 
192 06 27.73 

0 00 GQ 
20 23 40.78 
64 28 10.01 
92 MI 19.M 

ita 14 m.aa 

Pedro. 11.06 meton .................. 

Fordyce. 1 6 . 1  m e t e n  ............... 

Elloro. 16.62metora ................. 

Oarcis. 16.70meters. ................ 

Pancho. 1l.lomotera ................ 

Monumont. 1.2R moten .............. 

Corpus. 11.82 maters ................. 

Orando. 1.88 metnrs ................. 

Hebron. 2.32 meters ................. 

bggold, law meters .............. 

Oamene, 248meterS ................ 

Oorgoro, L88mW ................. 

Rlng old .................. 
Oranso ................... 
Hobron ................... 
corpus .................... 
Panoho ................... 
Oaroh .................... 
Pancho ................... 
Oamla .................... 
Monumont ................ 
Orando ................... 
Hebron ................... 

. . 
'umber 
Of 

rectlon . 
. 

37 
38 
39 
40 
41 

47 
48 
49 
w 
61 

62 
63 
64 
6.5 
66 

67 
68 
69 
Bo 
01 

62 
63 
84 
06 ea 
87 
68 
69 
70 
71 
72 

73 
74 
76 
70 

81 
78 
79 . 80 

87 
88 
89 

91 
02 

83 
84 
86 
80 

98 
99 

100 
101 
loa 

89 
94 
os 
BB 
41 

, 77 

m 

81 

0 00 00.00 
25 00 n.23 
31 47 60.65 
RO 32 d a d 2  

118 19 6S.(Hl 
170 G8 03.72 

0 00 00.00 
03 36 OX71 
92 64 16.91 

139 12 16.04 
180 42 69.48 

RlngRold .................. 
Hobron ................... 
Corpur .................... 
Monumont ................ 

I . I .. 

0 00 00.00 
63 OR 11.31 

iaa 41 08.92 
224 60 49.06 

Corpus .................... 
Monument ................ 
Urnnde ................... 
nlnggold .................. 
Oorgoro ................... 
Oeroena ................... 
Gorgoro ................... 
Oaroena ................... 
IIebron ................... 
Orande ................... 
Monument ................ 

0 00 00.00 
87 #I 80.6.5 
42 M 20.48 
Do 19 02.33 

101 62 16.28 
173 I 47.89 

o 00 8.(w 
41 19 43.08 
70 44 38.43 
140 13 46.80 
1BB 04 00.89 

Hobron ................... 
Rlnggold .................. 
Oorgoro ................... 
Roma ..................... 
chhgea ................... 
Roma ..................... 
chlngas ................... 
Onrwna ................... 
Hebron ................... 
Rtnsgal d. ................. 

0 00 M.00 
67 18 20.19 

102 14 06.08 
106 02 16.67 
zcw) 67 9.11 

0 00 68.88 
49 9 05.11 
89 M 10.82 
05 6.5 43.91 

133 37 61.89 

Flnnl so+ 
lnds after 

flpure 
Uustmont. 

00.51 
19.76 
18. Bo 
62.82 

00.08 
61.81 
Bo .00 
63 .OB ai. (y3 

00.27 

14.29 
01.71 

4850 

38.3e 

m.30 

00.62 
33.63 
40 .IO 
14.38 
27.31 

00.40 
48.40 
16.91 
19.80 
€.&@I 

rn 
27 . ea 
60.97 
48. be 
M.58 
03.28 

00.87 
03.36 
16.85 
16.28 
68.03 

00.09 
11.48 
09.87 
48.83 

00.80 
SO .07 
20.64 
M . MI 
10.38 
47.84 

8D.8a 
44.39 
88.48 
45.65 
OB .40 

00.04 
#) .16 
04. Qo 
16.64 
a0 .89 

m 
04 .ea 
a0: 68 
44.28 
61 . 63 



84 U . S . COAST AND GEODETIC SURVEY . 
Abrrlract of h i z o n t a l  directions and elevatwns of t e h w p e  d o r e  t h  station rnarka-con . 

I 

Btatlon occu led and elevation of in- 
stnunontabore station mark . 

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

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

...... 

Number 
Of 

dlrertlor 

0 0 0 0 0 . M  
43 59 48.3t 
51 11 44.7: 
100 22 0o.N 
167 40 37.8: 
317 10 23.81 

Roma ................... 
Margo ..................... 
BmOhoz .................. 

Romn. 2.47 metere .................. 

' \  Chlnges. 4.30 moters .................. 
i 

i 
Danchoz. 3.07 meters 

Morgo. 1.30 meters ................ 

05 00 1o.z 
125 16 U.5: 
179 40 15.Z 

Labrn. 2.M meters . . . . .  

Bnnchoa .................. 
chlngcs ................... 
Romn ..................... 
Labra ..................... 
nums .................. 

Burros. 3.88 motarn 

. 
0 00 6o.E 
9 12 03.26 
77 30 14.0! 
177 44 58. % 
238 03 11.01 

Floras, 3.74 metors. ................. 

Presn . 3.57 meters ................... 

Prom ..................... 
UUrroS .................... 
Labre ..................... 
ROlOta .................... 
Burros .................... 
Florw ..................... 
Rolota .................... 
Ale ........................ 
Evnnllo ................... 
E v d t o  ................... 
A10 ....................... 
Prean ..................... 
UUrrW .................... 
Floros ..................... 
Labrn ..................... 
Rafnel .................... 
tIumaCan ................. 

Roletn. 4.83 motors .......... 

Alo. 1.25 motors ..................... 

Eranlto. 1.37 moters ................ 

Zapate. 1.N met ers ................. 

0 00 00.01 
105 01) 62.08 
103 20 13.18 
286 52 62.M 

0 W 00.01 
10 37 28.51 
80 15 05.87 
88 37 64.w 
110 08 24.17 

0 00 00.01 
22 OB 67.4G 
74 46 42.97 
101 68 14.3 
102 02 00.71 
128 13 10.31 
287 41 40.00 
338 20 60.17 

105 
1oc 
107 
10s 
108 
103 
104 

11c 
111 
111 
113 
114 

111 
110 
117 

118 
118 
lu1 
121 
122 

12.7 
124 
12'1 
12(1 
127 

128 
128 
130 
13 I 
132 
133 

136 
130 
137 
134 

139 
139 
140 
141 
142 

14.5 
140 
147 
14s 
140 
1.W 
143 
144 

153 
151 
152 

164 
165 
150 
157 

172 
173 
109 
170 
171 

isn 

Margo ............... 
Unnchor ............ 
Chlngos ............. 
Qnrcenn ............. 
Oorgoro ............. 
Burros .............. I A h  ............... ......I 340 id 0i.N 

Chlnges ................... 0 00 . 00.M 
ROm8 ..................... G8 02 07.6; 
Margo ..................... 110 23 06.41 

Rolotn ............... .... 
Florev ..................... 01 22 02 Z 
Burros .................... 72 11 34 1: 
Mwgo ................... 1 120 58 60 01 
Xoma ..................... la 13 28.21 

Ramo ................... I 11 20 05.81 
Margo ......... 0 00 6 0 3  

Lobrn ................. 72 rk 32.46 
Fioros .................. 1 ia 47 30 9s 
nolota ....... ......... 
Prosa ............... 218 00 I 8 . w  

Evanfto ................... I 
I 

0 00 00.01 
Prom ..................... I 80 33 24.77 
RolOt8 .................... 210 30 61.07 

i Pma ..................... o 00 &Xi 
Ale ........................ rfi 56 00.57 

Kafaol ................... 1 138 00 45 . m 
llumeran ................. 203 30 37.06 

Rumaran ................ I 0 00 00.00 
Rof80l ................... ! 43 48 06.46 
Peors ........... 246 68 44.47 
urebno ......... :::::::::I 2.ix 14 37.10 
Holeno ................... I 201 50 66.16 

Rolets .................... 76 19 01.43 

I 

Flnnl see- 
urds oftor 

flwro 
djuslment . 

18.88 
20.19 
24.75 
15.44 

m 
07.88 
00.24 

0024 
0319 
1400 
6925  
11.48 

0055 
0138 
31.70 
60.02 
28.44 

00% 
05 28 
8280 
3045 
64.23 
18.63 

E 
13.21 
63.M 
01.30 
w.20 ou .49 
63 . (14 
00.14 
G7.34 
43.43 
14.38 
69.60 
19 .an 
30.78 
68.87 

a . m 

- 

0 0 . 1  
06.18 
44.16 

Ma' 
37.n 
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Humaran ................. 
~ a f s e l  .................... 
Zapate .................... 
Urebeno .................. 
Fenra ..................... 
Lama ..................... 

Abstract of horizontal ditectiorur and elevationa of telescope above the station murka-Con . 

. . I 1  

0 00 
45 3'2 19.88 
76 68 68.70 

160 41 04.6'2 
168 18 88.04 
220 40 91.12 

Btatlon m u  led and elevatlon of In . 
strumen!abovo statlon mark . 

aeorge ................... 
Dan .................. 
Unlon ................. 
YKn0ClO ................... 
Don ....................... 
Dolores ................... 
Fort ...................... 
Taylor .................... 
CaSbeor ................... 

Moleno . 4.17 maters ................. 

63 17 65.77 
128 13 68.88 
134 13 06.77 
104 14 24.77 

0 00 00.00 
65 20 88.90 

132 01 83.m 
109 44 08.82 
171 20 16.73 

Rnfnel. 2.30 moten  .... . . . . .  

R u m m n .  3.07 meters .............. 

Urebeno. 1.34 meters . . . . . . . . . . . .  

Feora. 3.07 moters . . . . . . . . . . . .  

Loma,4.1Mmotors ................. 

Ygnaclo. 4.30 meters ................ 

Unlon. 4.25 meton  .................. 

Den . 2.60 meters .................... 

Doloras. 3.50 motors ................. 

Qeorge. 0.70 met era .................. 

Fort 8.CQmet.grn .................... 

. . 
lumber 

of 
rectlon 

. 

174 
176 
170 
177 
178 
178 

168 
160 
101 
102 
163 

164 
106 
188 
107 
168 

180 
1x1 
182 
163 

1R4 
185 
168 
1 ii7 
1R8 
1 no 
100 
191 
192 
10Y 
104 

105 
1MI 
197 
lOM 
1W 

m 
201 

203 rn 
210 
211 
212 
213 
214 

206 
208 
207 
208 
#)8 

216 
216 
217 
218 
210 

225 
224 
225 

220 
221 m 

m2 

\ %  

ObSOrVed Plnsl sop 
ondq alter 

nplire 
adJuutment . 

Evenito ................... I 0 00 6 m  
Rolota ..................... 30 08 20.96 
Rnfool .................... : 73 40 46.20 
%a ata ................... I102 16 04.U 
Mo?ono: ................... 138 11 69.78 - 
Feora ..................... I 0 0 6 0 . B O  
Lorna ..................... 61 00 44.R8 
Moleno .................... 120 64 06.60 
Zapata .................... 1% 30 41.23 

"gnarl0 ................... I 

hiolono .................. ! IC3 411 61.10 

0 00 L ~ X  
Uirlo~i ...................... 33 26 21.48 
Loma ..................... P6 68 P.98  

Uroberio ................ I 160 16 12.4R 
Zapotn .................... 1165 20 01.87 

I 

........ 0 IO 00.00 
Peorn .................... ; 21 61 08.24 
Ygnaclo ................... 40 a2 08.1'2 
Dolorea .................. 142 22 29.15 
Dan ....................... 1111 4U 10.611 i 
Union ..................... o 00 KiN 

Georgo ............... 204 11 24.W 

Y~naclo .................. i 47 41 3 4 . 8  
Dolores ................... 
Fort 

Taylor .................... 
Casbim ................... 
owrgo .................... 
Den ....................... 
Doloras ................... 
Lawdo .................... 
Knob. .................... omu ...................... 

0 
13 
03 

120 
144 
270 
260 
306 

00 
14 
6H 
26 
08 
24 
23 
84 

. 
6E 
68.77 
06.01 
3R . 10 
31.10 

08. Qs 
80 . oa 
60.26 
64.80 

00.24 
21.00 
%* 38 
04.72 
69.38 

60.08 
44 . a7 
M.36 
42.00 

m 
21.80 
24 .OB 
61.82 
12 . 89 
01.80 

bl.?l 
12.71 
30.68 
05.87 
92.21 

18.26 
03.13 
21 .OR 
64.35 
02 . w 
00 .OB 
00.40 
Oa .06 
211.69 
10 . 38 

00.67 

OB .40 
84 . u) 
N.18 

6- 
66.56 
68.74 
OB .19 
34.11 

00.70 
89.88 
83.08 
08.17 
16.48 

00.61 
40.81 
2.5.84 
04.07 
88.88 

48.89 
a m  

94 . ia  

48.m 



86 U . S . CoASl' AND OEODfiTIC SURVEY . 
Abetracl of horizontal directions and elevations of teleecope above the etation marke--Con. 

Object observed . Etatlon occu led a n d  eleratlon of ln- 
strumen!ahove statlon mark . 

Obsorved 

reduced dlrectlon to sBB 
level . 

Taylor. 3.02 meters .................. 
casbeer ................... 
George .................... 
Fort ...................... 
Laredo .................... 
Knob ..................... 
Orvll ...................... 

Casbeer. 3.70 meters ................. 

0 . # #  

0 00 EKE 
57 33 19.24 

111 62 19.23 
159 69 08.15 
190 10 60.97 
211 66 07.16 

Laredo. 4.29 metera .................. 

George .................... 
~ o r t  ...................... 
Taylor .................... 

Knob. 4.53 meters ................... 

0 00 W.00 
60 ti a3.67 

114 44 34.20 

O r a .  4.79 meters ................... 

Orvll ...................... 
Taylor .................... 
Fort ...................... 
Knob ..................... 

~leldlngs. a.77 metma .............. 

0 00 00.00 
81 04 01.60 

129 22 03.71) 
a28 17 49.31 

DavIs,4.Rametors ................... 

Davls ..................... 
Orvll ...................... 
Taylor .................... 
Fort ...................... 
Lsrodo .................... 
Fleldlng% .................. 

Tordlllo. 1.40 meters ................. 

Coleman. 1.43 meters ................ 

0 00 00.01 
40 13 28.70 

107 18 45.19 
136 23 M.00 
114 20 41.80 
330 a5 23.19 

Tajono. 3.71 meters .................. 

Tordlllo ................... 
Colomm .................. 
Davls ..................... 
Orvll ...................... 
Knob ..................... 
Tordlllo ................... 
Colomm .................. 
Tliomm ................... 
Tnjone .................... 
Orril ...................... 
Knob ..................... 
Fleldlngs .................. 
Colemnn .................. 
~ a v i s  ..................... 
Fleldlngs .................. 
Thomas ................... 
TeJono .................... 
Dnvls ..................... 
Fleldlnga .................. 
Tordlllo ................... 
Davls ..................... 
Coloman .................. 
Tho- ................... 
Willie ..................... 
Drewster .................. 
WllllO ..................... 
llrawster .................. 

Thomas. 3.43 meters ................ 

0 00 6- 
8 16 18 80 
CQ a8 17.00 

177 02 62.97 
223 80 26.28 

0 00 G%% 
12 48 10.44 
46 69 20.02 

iog a4 42.m 
270 12 14.85 
297 a6 2 8 . ~ 0  
'dl8 24l 42.64 

o 00 6 7  
io4 30 42.ao 
149 12 08.40 

0 00 be.eo 
88 48 11.95 

106 31 62.70 
146 40 20.48 
108 12 64.81 

0 00 00.00 
Bo 24 64.52 

104 19 30.89 
113 41 46.30 
147 41 37.82 

0 00 00.00 
40 08 19.73 

Wllllo. 1.38 meters .................. 
cu ....................... 
Ureweter .................. 
Tajone .................... 
T h o r n  ................... 
Onfvan .................... 

Brswetor. 1.87 metera ............... 

0 0 0 m  
44 24 18.46 
64 a3 ~ 3 ~ 8 0  

127 66 53.74 
185 19 47.10 

. . 
lumber 
Of 

irectlon . 
. 

ni 
232 
233 
234 
2.35 
230 

228 
229 m 
238 
239 
240 
237 

242 
243 
244 
246 
240 
241 

247 
248 
249 
250 
251 
252 

253 
2-54 w 
2.50 
267 

201 
202 
2Jla 
284 
258 
259 
280 

206 
288 
257 

208 
259 
270 
?7l 
272 

273 
274 
276 
270 
277 

278 
27U 
280 
2x1 
282 

288 
289 
280 
291 
292 

2 s  
2Bd 
2 1  
288 
287 

Tajone .................... 
l'homas ................... 
wme ..................... c UJ. ...................... 
G van  .................... 

0 00 KC@ 
09 a i  24 . 11 
82 a7 10 .40  

iao 06 8.80 
208 08 87.80 

Tnylor . . 0 
Fort .................... 
La! 

.. ......... .... 
..... ~ 

redo .................... 
Fleldlngs .................. 1 
Knob ..................... 97 

Davls ... .. 

0 0 . m i  
a1 63.44 

7 68.28 
10 33.76 

................ 206 a2 62.39 

...... 

Tajone .................... i ia  14 65.62 
Davls ..................... 12.6 20 04.76 
Coleman .................. ine a7 04.10 

Flnnl sec- 

0pure 
ilustment . 
bIld8 SfkU 

.. 
00.40 
19.28 
1 9 . a  

67.69 
00.88 

00 . 91 
32.88 
33. w) 

E 6  
01 . e4 
04.04 
49.46 

00 . 68 
25 . 10 
45.49 

06.41 

.... . 65.46 
41.47 
22.81 

00.30 
63.17 
67.14 
33.w 
65 .ea 
62 . a0 
00 . 06 
10.811 
62.83 
25.00 

19.m 

00.28 
10.00 
27.10 
42.20 
14.M 
28.76 
42.48 

00.42 
42.82 
08.03 

M) .67 
12.34 
61.72 
20.99 
64.29 

M) .34 
M . M 

37.18 

00 . 08 
19.44 
66.74 
05.28 

00 . 66 

63 . G3 
63.18 
47 . a5 

ao .16 
40.m 

oa .e7 

18.413 

S i  
.e1 

4a . 81 
87.78 

10.68 
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Abstract of horizontal directions and elevations of telescope above the etation niarka-Con . 

87 

Etatlon occu led and elevatlon olln- 
stnunenfabow ytntloii mark . 

NTber 
~r,,,.tlon 

Object observed . 

298 
288 
300 
901 
302 

293 
294 
295 
298 
297 

303 
304 
305 
300 
307 

310 
911 
312 
313 
914 

308 

316 
310 
317 

320 
321 
322 
323 
324 
318 
310 

343 
344 
345 

347 

349 
360 
361 
352 
353 
964 

a41 
342 
343 

327 
328 
320 
326 
328 

366 
350 
247 

359 
300 
2431 
302 
983 
304 

308 

340 

an 

un 

Observcd 
direction 

redud to 808 
level . 

nrolvstar .................. 
Wllllo ..................... 
CUP ....................... 
Twln .............. ...... 
Cat ....................... 
Twin ..................... 
Cat ........ : .............. 
Galvan .................... 
nrowstnr .................. 
Wlllle ..................... 

I D .  .. 
0 00 00.00 
30 18 66.03 
70 xi 30.09 
91 01 42.99 

142 11 40.01 

0 00 58.08 
45 31 48.73 
120 68 21.65 
100 91 60.60 
222 29 24.W 

.................. Qalvan. 9.59 metors 

..................... Cup, 1.311 meters 

.................... Twin, 1.32 meters 

Cat. 1.39 mote Is ....................... 

...................... Big. 5.83 metera 

Tom, 6.89 me tern. .................... 

..................... Burr. 8.51 metora 

.................. Engllsh. 4.71 ma tars 

................ Dentonlo, 4.94 motors 

................. palow,  3.68 motor s... 

/ 
1 
'i 

{ 
, 

I 
I 
1 
{ 

nig ....................... 
Tom ...................... 
Cat ........................ 
Qolvan .................... 
Cup ....................... 
Twln ..................... 
uig ....................... 
Tom ...................... 

Dontonlo .................. 
CRrIow .................... 
Cut ....................... 
Twin ..................... 
nlK ....................... 
13arr ...................... 
Ellgllsh ................... 

o MI K 9 i  
5 35 20.02 

44 18 21.W 
11 a8 33.21 
167 02 05.40 

0 MI 00.00 
43 20 1 8 . ~ 0  
48 60 t&Q7 

0 
1 
a0 

152 
190 
310 
312 

Tom ...................... 
Cot ....................... 
Twln ..................... 

00m 
23 00.24 
00 17.34 
28 20.02 
42 30 27 
3.5 35.17 
.58 02.d 

0 00 5- 
37 62 59.W 

130 10 20.08 

Ilidlo ..................... 
Farland . : ................. 
OIn rcu ...................... 
1hi.Iish ................... 
Csr\orv .................... 
lorn ...................... I ,  

Cnrlow .................... o w G i 3  
Untr ...................... 08 22 07.L12 
Toll1 ...................... 55 27 32.02 

0 00 5 0 . J  
13 40 00.41 
30 02 22.28 
89 01 38 .hi 

1u) 66 30.36 
199 44 38.69 

Indio ..................... 160 53 G4.15 

Qlnss ...................... 201 20 45.85 
FnrlRiid ................... I 170 03 61.24 

I 

Dontonlo .................. 
llnrr ...................... 
Ennllsli ................... 
Cnr" ....................... 
Tom ...................... 

Cnt ....................... 0 00 00.00 

.................... 250 47 16.28 
l'olll ...................... 73 93 90.32 
Cnrlow i 

I 
0 MI 00.00 

54 32 80.98 
104 Ill G 2 . i O  
:ill 24 14.14 
35s 08 32.71 

Farlnnd ................... 
EIlgiiYil ................... 
Dorr ...................... 
OIIASS ...................... o 00 5L).Qx 

io5 a7 w.s 
134 53 42.20 

49 52 47.70 

RllgllYll ................... 
llnrr ...................... 
Iiidlo ..................... 
Fnrlmid ................... 
Mack ..................... 

Flrinl sw- 
mds after 

flaure 
uustment . 

0 00 K i m  
20 50 05.40 
82 52 40.04 

110 28 35.35 
130 3'2 30.03 

m 5  
67.60 
30 . 92 
42.89 
45.82 

00.29 
40.41 
21.71 
60.05 
24.95 

m 7  
21.04 
21.23 
93.01 
05.70 

00.04 
18.61 
M) . Ro 
00.98 
28.25 
13.58 
30.98 

rn 
6Q . 40 
20.23 
. 
6D . 97 
ay .64 

2070 
39.31 
35.M 
02.28 

17.05 

5-9 

30. io 

69.50 
22.05 

30.32 
38.21 

68.17 
33.39 
07.15 
64 .MI 
51.m . 
45.50 

bm 

15.93 

00.05 
51.00 
62. 73 
13.18 
32.84 

00.18 
47.87 
OR .a3 

39.40 

a . m 
00.19 
05. so 
40.10 
95 .OB 
90 . 25 
10.24 
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Nnck ..................... 
.lass ...................... 
Snphh ................... 
IkRrr ...................... 
ndlo ..................... 

1110 ....................... 
Invldson ................. 
Konnody .................. 
;lass ...................... 
Pnrlnnd ................... 

fennedy .................. 

Station occuplcd and elovation of ln- 
stnunelit abovo stntlon mark . 

0 00 6- 
34 36 13.90 
82 58 89.53 

121 07 11.84 
146 04 48.50 
178 30 07.46 

0 00 68.88 
33 64 27.29 
G5 18 12.00 
100 36 01.69 
195 32 17.25 

Farland. 4.20 meters ................ 

Mack. 1.46 metera ................... 

Ibnncdy. 3.68makrs ............... 

8110,3.50 metors ..................... 

3lass ...................... 
Vnrland ................... 
llnrk ..................... 
3110 ....................... 
Dnvldson ................. 
l.aplnco ................ : .. 
[’as8 ...................... 
Enpla ..................... 
IDovldson ................. 
ICannody ...... , ........... 

Dnvldson. 4.83 inotcr3 ............. 

Pass. 3.73 nictcrs., .................. 

En&. 3.50 metors ................... 

Lone. 4.91 meters ................... 

L n p h .  1.30 inoteru ................. 

Nine, 6.01 motors .................... 

Palm,  4.78 m o w s  ................ 

Burr. 0.41 meters ................... 

0 00 68.88 
40 43 67.60 
61 64 30.82 

120 22 30.68 
1% 12 21.20 

0 
8 

11 
77 

110 

. . 
umber 

Of 
rcction . 
. 

305 
3uo 
307 

30Q 
370 

‘ 371 
372 
373 
374 
376 

377 
378 
3iU 
3Ro 

361 
332 
983 
334 
3% 
3do 

357 
3Yfi 
359 
3uo 
39 1 
382 

402 
398 
300 
400 
401 

403 . 1M 
400 
407 
408 
409 

303 
394 
806 
390 
307 

411 
412 
413 
410 

410 
120 
421 
4 22 
423 
424 

414 
416 
41t 
411 
41f 

42: 4z 
427 
4% 

mx 

370 

4a5 

[(onncdy .................. 
\lack ..................... 
4110 ....................... 
Pnss ...................... 
Eagle ..................... 
Lono ...................... 
Lone ...................... 
I)avidsoii ................. 
Silo ....................... 
1, a1JhC‘C ................... 
En& ..................... 

I 
I *  # .. 

o 00 
25 18 33.53 
71 62 07.44 

140 02 12.17 
160 20 56.22 
173 SO 26.40 

0 00 00.02 
86 39 OB . 87 

103 24 11.42 

J28 60 02.72 
?!7 63 21.19 

Enylo ..................... 
Nlno ...................... 
Palomn ................... 
Eagle ...................... 
I’m ...................... wo ....................... 
Nliio ...................... 

91 21 05.16 
151 20 31.74 
210 20 60.70 

0 00 00.02 
19 24 M.98 
70 28 a1.m 

279 25 14.42 

. 

. . . . .. 

Klne ...................... 
I’nloinn ................... 
Lono ...................... 
Davldsoii ................. 
3110 ....................... 

I 
Pass 

I 
l,npkcc 

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

0 
42 
76 

134 
106 
w5 

0 
47 
87 

182 
11(8 
130 
2no 

Lone ...................... 
lhglc ..................... 
Nina ...................... 
Burr ...................... 
Poll ....................... 
WlUp ..................... 
Pen ....................... 
I’alOma ................... 
NlnO ...................... 

00 6 x 3  
37 03.94 
32 30.08 
47 M . 14 
OG 43.76 
34 03.80 
12 29.40 

0 00 0O.M 
20 68 41.M 
02 20 28.01 
84 64 21.li 

128 46 28.01 

0 00 ho.81 
48 63 82. 154 

122 47 22.8: 
241 30 M.6I 

w1np .................... 
Ilurr ..................... 
Palonla .................. 
Lorlo ..................... 
Eagle .................... 
Laplnco ................. 

00 6 m  
64 67.60 

10 67.97 
39 0o.w 
10 46.06 

a7 62.81 

. 
‘lnal see- 

$ 6  

00.05 
12.49 
10.47 
12.35 
48.70 
07.01 

M) . #) 
b7. SI 
40.00 
30.85 

00.28 
14.62 
42.79 
07.78 
10.76 
07.07 

69.73 
35.05 
07.07 
12. na 
54.28 
26.70 

00.65 
09.80 
11.93 
21.23 
01 . e4 

20.m 

- 

6m 
04.30 
29.76 
E“+.@ 
43.28 
04.77 
2F. 91 

00 . 06 
87.70 
03.85 
81.84 w . m 
60 . 82 
M . aQ 
a i  . w 
13 .Bo 

01.67 
60 . 07 
63.20 
6R79 
00. M) 
44.11 

- 

m 
41.a6 

m.88 
29.43 

28.3.a 

00.59 
82.16 
a44 
W 16 
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Abab.& of horizontal directions and eIcvillwna o j  teleacope above the station matb--0on . 

Burr ....................... 
wiap ..................... 
Lako ...................... 
w u t o  ..................... 
Towno ..................... 
Jamorsoii ................. 
L&e ...................... 
w h i t e  ..................... 
PO& ....................... 
Burr ...................... 
Nino ...................... 

6tstlon mupled and elevation of in 
strument abovostation mark . 

a2 15 01.32 

204 07 02.12 
211 00 a2.m 

0 00 6- 
23 63 13.80 
64 6R 68.72 
00 38 m . 70 

110 12 a3.72 
158 34 OK08 
183 00 40.01 

150 6~ 58.72 Pen. G.OO meters ..................... 

.... 
Tow110 .................... 
Jamorsoii ................. 
Whlto .................... 
Wlffp .................. 
Tow110 ................ 
Dlxlo .................. 
Potors ................. 
Dudo ................. 
Potora ..................... 
Jamersori ................. 
Whlto ..................... 
Wlrrp ..................... 
no= ...................... 
Bnrckott .................. 
Yotors ..................... 
Jamorson ................. 
Towno .................... 
Jamorson ................. 
Towno .................... 
Dlxle ..................... 
DobkIns .................. 
ness ...................... 
Drockott .................. 
Dobklns .................. 
Xamllton ................. 
Braokott .................. 
Potors ..................... 
Dlxfo ..................... 
Potors ..................... 
Dlxle ..................... 
Dobldns .................. 
Hermlton ................. 
RW ...................... 

Wulp. 4.05 metors ................... 

Lako, 7.80 metera ................... 

Whlto, 0.42 meters .................. 

Jomerbon, 6.42 molers ............... 

Towno, 6.48 meters .................. 

Dixie. 0.16 meters ................... 

a4 D 50.00 

144 28 87.38 
188 14 44.42 

0 03 00.02 
21 26 U.oa 
M) 17 '27.16 

127 OS 02.18 
171 12 26.63 

0 00 69. .b% 
40 40 2851 
73 01 37.93 

184 68 o3.w 
1M 16 21.20 

0 00 00.00 
40 21 .Xi .ti8 
a+ 6~ 

102 07 4 2 G B  
138 I8 M.96 

0 00 b8.,8 
32 43 61.69 
88 44 10.08 

102 Ox 67.07 
178 a i  a 7 7  
263 66 01.30 

0 00 60.88 
e2 62 63.65 

140 36 04.61 
214 a2 41.84 
240 46 05.70 

0 00 00.03 
6 88 27.11 

43 00 63.00 
81 08 43.10 

ao 3.9 a n  

Petars. 6.18 motor8 .................. 

..................... I Rw. 6.23 motors 

I 

Brackett. 1.a7metnrs ................. 

Johnstom. 4.VZmelarll .............. .{ 

. . 
lumber 

of 
lrectlorl 

...... 

429 
430 
431 
432 
433 

434 
436 

437 
438 
430 
440 

446 
447 
448 

441 
442 
443 
444 
446 

448 
46a 
461 
452 
453 

4M 
4% 
4M1 
4.57 
468 

4t8 
400 
401 

403 

490 

402 

404 

4a7 

488 

406 
4u0 

460 

4111 
470 
471 

470 

471 
4 72 
473 
474 

40.1 
486 

485 
480 
480 
481 
482 
483 
484 

418 

470 

While  ..................... 0 00 00.00 
Pon ..... ; ................. W 63 48.07 
winp ..................... 120 8.3 11.18 

Dobldns .................. 0 00 00.03 
Uermlton ................. 164 00 46.82 I 
1Collp ..................... 
Nooro ..................... 
Uamllton ................. 
J ohiist one ................. 
Braokett: ................. 
nose ...................... 
Poten ... .. ................ 

0 0 0  
38 31 
a8 44 w o o  

120 64 
166 61 
116 01 

6 m  
6% 01 
63.18 

w. 47 
bl . 65 
68. M 

34.41 

Flnnl serc 
uids altor 
nguro 

IjusLlne11t . 
.. 

00.02 
04.20 
6%12 
01.87 
33.18 

00.08 
14.83 
00.01 
57.27 
83-67 
OB .6'2 
46.21 

00.07 

10. ae 
00.00 
M) .43 
42.00 
37.24 
44. 70 

00.47 
24.01 
28.83 
02.78 
XI . Bo 

00 .so 
2 8 5  s. 
37.77 
04.07 

40.u 

a n  
G T C  
34.11 
21.73 
42% aa 
28.78 

68.a 
62.05 
1 6 . 8  w .48 
30 . a5 
01.91 

00.43 
63.82 
0172 
41.22 
06.28 

b m  
28.87 
69.40 
62.87 
42289 . 
m 
47.16 

00.70 
67.00 
68 . 02 
31.85 
a56 
62.14 
68 . SB 
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Abstract of horizontal directio71.8 and elevations of teleecope above the a t n t h  m r k 8 4 o n  . 

Dobklns .................. 
Ka:i ....................... 
Hnmllton ................. ................... 

Btatlon m u  led and elevatlon of In- 
strumenlabove statlon mark . 

0 00 00.00 
70 03 05.87 

182 32 50.00 
243 05 27.m 

Enmilton. 1.42 meten ................ 

MCNUtt ................... 
Mark ...................... 
Kelly ..................... 
&ark ...................... 
FeNutt ................... 
im ....................... 

dlue ...................... 
Babb ..................... 
TlDpOttS .................. 
Proctor ................... 
Bassett ................... 

Moore. 1.42 meters ................... 

0 00 m 
01 24 22.05 

121 16 84.40 

0 00 M).BB 
67 29 '23.01 
67 41 a9.87 
1W 01 02.37 

40 20 43.0' 
100 M) 81.11 
192 40 13.Z 

0 00 

Kelly. 6.26 metars .................... 

Blue ...................... 
McNiitt ................... 
TlDpCttS .................. 

Mark. 1.88 meters .................... 

0 00 00.0 
42 40 E5.a 
71 08 28.1, 

Fecly. 1.41 meters .................... 

Harrison. 1.47 mctcrs ................. 

Ike. 1 ..13 metere ..................... 

Bassett ................... 
Proctor ................... 
P v ..................... 
Hen ...................... EEfdgs .................. 

Bnbb. 1.40 meters ................... 

0 00 68.8 
66 06 16.8 

1% er 69.a 
150 44 49.7 
171 32 23.1 

Blue. 1.40 meters .................... 

Jim. 1.46 meters ..................... 

Hoddy. 1.35 meters ................. 

BBssett. la; m w s  ................. 

. . 
mber  

ecllon 
of 

. 
487 
4% 
489 
480 
481 
4 w  
483 

488 
497 
498 
488 

m 
EO1 
w2 
603 
&-I4 
505 

606 
607 
m 
609 
611 
512 

513 
61 4 
515 

628 
629 
b30 
I' 

65 
h5! 
FIE4 
55' 

6% 
631 
631 
bu 
M 
64: 

631 
E& 
6% 
631 
631 

6% 
62! 
6B 
62 

50: 
66 
Wl 
m w 
65  
m 
Ea 
E5 
68' 

bin 

1 Observed 
dlrectlon Objwt observed . to 

level . 
~ ~~~~ ~ ~ 

Brackett .................. 
Ross ...................... 
Johnstone ................. 
Dobklns .................. 
Moor& .................... 
ICell ..................... 
Mark: ..................... 

e 

0 
81 
76 
80 

110 
169 

i ia 

I I 1  

00m 
48 0266 
10 40.a  
4R 16.08 
40 42.24 
a3 64.n 
b9 08.48 

poq ..................... 
I lltt ................... 

Ynrk ...................... 
Hamilton ................. 
hfooro ..................... 
Dobloria .................. 
Hnmllton ................ 
Moore ..................... 
Kelly ..................... 
Mc utt ................... 
Jlm ....................... 
Harrison ................. 

Fee$ ..................... 

0 
29 
8.2 

128 
133 
#LI 

0 
a3 
50 
80 

130 
131 
!m 

00m 
2Q 68.411 
63 69.69 

zn 1 i . w  

68 47.08 
03 13.58 

M68.81 
OS w.01 
30 01.w 
4 63.M 
17 69.70 
69 h5.48 re 40.70 

final 8w- 
m d s  after 

f t w e  
iJustment . 

I1 

00.n 
oi . m ae .08 
18.21 
42.48 
64.M 
08 . !a 
00 .OR 
06.81 
60.16 
26.m 

00.43 
65 . 86 
69.57 
46.78 
la .60 
11.11 

m 
62.7a 

69.46 
01.61 

Bo .83 
66.40 
40 . e5 
00. aa 
22.88 
a4.34 

24 . 08 

02.17 

68.67 
43.70 
80.76 
13.26 

K6 .34 
28.01 
a8 . 80 
55.10 
21.34 

00.M 
13.44 
07.98 
40 . a8 
25.06 

m % i  
46 .OB 
16.12 
46.70 

00.13 
18 . a3 
69.69 
49.62 
2a. la 

47.27 
61.22 
47.24 
0.76 

68.8x 
u) . ia  

- 
68.8. aa 

a8.80 
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Statlon oocu led snd elevation of in- 
strtunenrebove ststlon mark . Nyfbr 

direction. 

Proctor. 1.31 meters .................. 
P€&J .................... p .: .................. 
Basso t .................. 
Iko ........................ 
Babb ..................... 
nppet ts  .................. 
Blue ...................... 
McNutt: .................. 
Proctor ................... 
IkO ........................ 
Babb ..................... 
Road ..................... 
Bandorson ................. 
Drydonwestbase ......... 
Hon ....................... 
Dryden'enst base .......... 
Hoddy .................... 
Peggy ..................... 
Hcddy .................... 
Pegg ..................... 
Edrldge .................. 
Dryden west base ......... 
Road ..................... 
Banderson ................. 

Dr Bonoest base .......... 

. 42 meters ................. 

0 I .. 
0 00 68.88 

67 46 42.21 
78 OS 34.04 

108 05' 4 7 . a  
115. 49 02.08 
17l 42 21.27 

0 00 00.06 
72 34 51.26 

244 04 31.34 
292 89 13.61 
!298 31 60.08 

0 W 00.01 
67 39 48.61 
95 41 B.66 

117 44 29.26 
154 39 18.84 
170 00 30.30 
217 03 47.71 

0 00 a 
63 01 41.85 
73 33 1 . 7 0  

108 E0 26.55 
110 28 46.95 
137 50 60.91 
199 08 08.30 

..................... I Hen. 1.39 meters 

........ I Dryden cast bue. 0.42 meters 

Eldrldpo .................. 
Hen ....................... 

dv .................... 
iott ................... . 

- ................... I( Peggy. 1.35 metom 

0 00 w.Bb 
36 46 68.14 

108 I 63.64 
121 25 117.34 
io0 31 28.30 

Dry 1.51 meter3 ...................... 

Eldrldpe .................. 
Brown .................... 
New ..................... : 
Dry ....................... 
Band-m ................. 
Hen ....................... 

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

1 

Road. 1.36 meters., 

....... 1 
{ 

Dryden west base. 2.50 mete% 

.................. Madera. 1.38 metern 

................... Nation. 1.36 metom 

0 00 00.01 
2M 88 16.83 
Si 42 08.14 
208 09 80.78 
266 06 28.81 
328 41 62.11 

648 
649 
hrfi 
M1 
562 
(153 

646 
647 
M 
644 
545 

m 
SI31 
b82 
M13 
Ea4 
w 
688 

674 
576 
670 
677 
678 
679 

Mn 
M)8 
580 

bBs 
E09 
670 
67 1 
672 

010 
611 
81 2 

693 
604 
696 
Mu3 
697 
698 
bBB 

806 
800 
801 
602 
808 
604 

690 
691 
692 

626 
626 
627 

67a 

oia 

% 
682 
628 
6!29 

Ron ....................... 
D deli east hsse .......... 
Egridge ................ 

I Observcd 

0 00 00.06 
64 3s 18.07 

146 23 82.87 

duectioii 

level . Object obaarved* reduced to sea 

Pyle ...................... 
Natlon .................... 
Chanoellor ................ 

o 00 RZG 
56 14 4&2e 

166 32 1 1 . a  

Eldrldgo .................. 0 00 00.05 
Dryden wwt base ......... 40 10 46.93 
Hen ....................... 100 42 44.08 

Pyle .............. : ....... 
Brown .................... 
Ord ....................... 
Chanrdlor ................ 

Hod 
B a t  
Proctor .................. 

o 00 6337 
79 22 W.3Q 

lb3 111 27.W 
241 41 07.M 

Brown .................... I 0 00 00.01 
Pyle ...................... 116 a m.48 
Banderson ................. 176 45 49.01 
Road ..................... 204 b7 43.62 

H m  ....................... 
Eldridgc .................. 
Road ..................... 
New ...................... 
Dry., ..................... 
Brown .................... 
Pylo ...................... 

0 
27 
66 

118 
150 
161 
188 

00 rw1 
00 1a.6~ 
43 39.40 

47 08.08 
01 81.87 
18 10.83 
16 04.25 

Flnalaw 
ouds after 

Apxe 
djustment . 

. 
00.08 
42.82 
34.27 
48.29 
01.17 
21.40 

03.08 
61 . 33 
32.04 
12.88 
69.91 

00 . 67 
49.49 
23.16 
2860 
18.11 
30.12 
48.21 

b8.7( 
41.85 
57.78 .... 
26.56 
46.79 

. 61.32 
08.w 

00.34 
47.01 
43.11 

00 . 18- 
67.38 
63.01 
67 . 80 
29.04 

00.27, 
28.27 
49.74 
42. Ro 

00.17 
98.67 
18.39 
08 . 20 
31.m 
10.04 
05.83 

6a-w 
16.76 
08.68 
31.03 
26 . E3 
62.25 

m 
16 .a  
85.18 

00.32 

11.26 
47 . e1 

by.1( 
00.14 
28.23 
07.2.9 
17.19 
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Dry ....................... 
Drown .................... 
Natlon .................... 
hlndera ................... 
Sanderaon ................. 

Panderson ................. 
Dry ....................... 
Road ..................... 
Ord ....................... 
Natlon ................ 1 ... 

Pyle ...................... 

Rtatlon m u  icd nnd elovation of In . 
strumon!nhove atntlon mark . 

0 t # I  

0 00 00.08 
26 34 OR03 
75 43 69.20 
115 05 81.99 
270 36 66.16 

0 00 00.11 
36 04 56.02 
38 02 23.03 
60 28 6B.60 
w) 56 45.10 
3011 ai 62.66 

Pyle. 1.40 meters .................... 

Chnncolior ................ 
Ord ....................... 
llnldy ..................... 
Nmvman .................. 

Brown 1.34 meters .................. 

0 00 60.84 
OD 38 46.~8 
141 19 n.a7 
180 06 12.41 

Star. 1.22 meters . .................. 

Benrd. 1.21 meters .................. 

naldy ..................... 
8tar ....................... 
Ueard ..................... 
cliaiicellnr ................ 
Natlon .................... 
nrowri .................... 
Madcra , .................. 
Natlon .................... 
(3rd ....................... 
star ....................... 
n a r d  ..................... 

Ord . 1 . 34 meters .................... 
0 00 18.0 
30 68 18.16 
54 43 03.46 
94 a5 37.02 
IW 26 68.62 
164 511 26.47 

0 00 
30 47 ‘27.34 
00 SI 32.67 
165 07 03.13 
167 06 21.38 

Chancellor. 1.40 meters .............. 

71m ....................... 
liamiron .................. 
Mark ...................... 
Kcllv ..................... MrNtitt. 6.11 meters ................. 

0 
e 
68 

100 

Now. 1.46 meters ................ 

Chispa . 1.38 meters ............... 

Krouse. 1.37 meters ................ 

Newman. 1.86 meters ............... 

Focli ..................... 
Tlppetts ................. 
Unbb ..................... 
Blue ..................... 

Daldy. 1 26 meters ................. 

-. 

120 
243 

280 ?Ol 

7 
iumbor 

of 
ircrllon 

13rown ................... 
Dry ....................... 
Sandersoit ................. 
Road ..................... 

Bz1 
022 
823 
024 
820 

617 

018 
014 
016 

04R 
640 
660 
061 

6.14 
646 
046 
647 

Ball 
030 
640 
641 
842 
043 

ole 

oin 

oa3 

me 
034 
636 

637 

610 
GZO 
621 
622 
h23 
616 
617 
618 

OOR 
008 
BOB 
007 

........ 
664 
885 

882 
883 

....... 

........ 
652 
853 
654 
666 

669 
660 
661 
866 
867 
668 

0 00 6- 
12 51 06.72 
127 20 10.10 
183 25 14.38 

Observed 

Krouse .................... 
Newman .................. 
Baldy ..................... 
Chlspa .................... 
Baldy ..................... Nowman .................. 

Krouse .................... 
Beard ..................... 

direotloii 
redud to M)B 

level . 
Object obserwd . 

0 00 00.12 
38 38 01.76 
78 26 62.77 

0 00 00.11 
271 62 12.41 
307 21 02.88 

0 00 68.81 
1tM 21 45.67 

Ord ....................... 
Chlnpa .................... 
Krouse .................... 
Newmen .................. 

68 08 02.61 
!Zi 28 60.16 
272 24 14.84 
a06 27 M.81 

...... 
star ....................... 16 14 04.~1 
Baldy ..................... 240 82 08.67 
Chlspa .................... 308 40 46.W 

Btar ....................... ~ 0 0 0 0 0 . 1 1  
BOWJ ..................... 4 ai 8 6 . 6 ~  

lndn after 
flgure 

Ijustment . 
.. 

00.28 
07.43 
00.07 
56.46 
a2.20 

00. ea 
M) . m 
78.72 
67 . 54 
46.22 
62.65 

00.69 
20.08 
06.88 
42.31 

00.w 

20.68 
12.22 

00 . 00 
18.01 

$7.06 
20. %O 

00 . (13 
27.60 
a2.70 
03.51 
20.61 

4n. RG 

04.m 
a7.40 

00.01 
OJ .83 
19.02 
14.27 

m 
01.96 
6290 

00 . 18 
11.84 
02 . a3 
Kim 
46.08 w . M) 
08.24 
44,Q 



NO. 
1. 
2. 
3. 
4.  
5, 

0. 
7. 
8. 
9. 
IO. 
11. 
12. 
13. 
14. 
16. 

10. 
17. 
18. 
19. 

21. 
22. 
23 I 
24. 
26. 

20. 
27. 
28 * 
20. 
30. 

81. 
32. 
33. 
34. 
38. 

'30. 
a7. 
a8. 
39. 
40. 

41. 
42. 
43. 
44. 
15. 

40. 
47. 
4s. 
40. 
50. 

61. 
62. 
b? . 
64. 
69. 
GO. 
67. 
68. 
69. 
00. 

01. 
02. 
03. 
04. 
ob. 
w. 
MI. 
09. 
70. 

m. 

07. 

PREEUIBE TBIANGULATION IN TEXAS. 

OONDITION EQUATIONS. 

9s 

o-+o.z~- 0-+0.04-/ 28 a d + /  + ZQ) 35/11 a4 39/+1 + 36 401-1 - 42 42,/+/ + 43 4 1 .  . 
o-+o.M- 38)+ 39 - 44 + 40)- 62 + w . 
0 - i i . 7 4 -  45)+ 40 - 40 + &a)- 62 + 54 . 
0-+0.15- 37)+ 38 - 44 + 45 - GO + 61 . 

0--02?0- 47)+ 40)- 64 + 65 - 00 + 01 . 
O- 0-+0.70- +o.Io-/ 48)+ ixi+/ GO/-/ 49 - 64 so/+/ + W oo/-/  - 02j+ ozi+I  Ba 041, . 

0-+ i . eg -  05 + 00)- 70 + 71 - 73 + 76 . 
0-+1.8U- 68 + 6 0 -  6 4 +  00- 7 3 +  7 4 .  
0-+0.85-- 67 + 68 - 70)+ 72)- 74 + 76 . 
0-i.l.70- SO]+ 70) 76 + 77 - 87 + .% . 
0-+0.31-  O-+l.36-/ OR 70{+1 + 70 771:[ 76 7 4 i j  + 70 7 4 - 1  - 79 8]+1 + 8 0 .  891. 

b-0.48- O7)+ 09 - 84 + 88 - 88 + 80 . 
0-+0.25+ 78)- 81 - 84 + 85 - 80 + 80. 
0-+0.11-/ O - + O . l l -  a\+/ 83 + 84 ~(1-1 - w/+/ Do + O I / - ~  92 - MI+{ 98 + 071. 8 9 .  

0-+1.33- 8 2 +  83- 0 5 +  0 7 -  O Q +  100. 
0--3.31- 94)+ 96 - 100 + 102)- 110 +I111 . 
0--2.20- 05 - 100 + 101 - 109 + 108 . 
0- - l .M-  0- - o . ~ o - ~ ' ~ ~ + ~ I o ~ ~ - ~ I I z ~ + ~ ~ I ~ ~ - ~ I I o ~ + ~ ~ ~ ~ .  101 + 102 - 107 + loIl - 110 + 112 . 
O-+l.oB- 105 + 106 - 110 + 117 - 118 + lm . 
0-+0.43- 113 + 114 - 116 + 117 - 118 + 110. 

03 + 

O-+I .KZ-  160 + io1 io(1 + 107 -(in + 173 . 
0--0.70- I b  +f1CO111171]+ 173j- 175 +I170 . 
0--0.81- 0- + 1 . 2 ~ - ~ ~ 0 ~ + ~ 1 7 1 ~ - ~ 1 ~ " i ' i " " j j ' " ' j '  170 + 171 - 17U,+ 177 - 1Rz + 183 I@/. . 
0-+1.10- 177 + 178 - 180 + 182 - 187 +[1& , 

0--o,a- % 
0- -0.21--1205)+ 
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No. 

7a. 

71. 
72. 

74. 
75. 

76. 
77. 
78. 
TO. 
80. 
81. 
82. 
83. 
84. 
86. 

80. 
87. 
R8. 
I39 . 
00. 

01. 
92. 
n3. 
94. 
01. 

07. 
08. 
W. 

100. 

101. 
102. 
103. 
104. 
105. 

108. 
107. 
10% 
100. 
110. 

111. 
112. 
118. 
114. 
I l t .  

116. 
117. 
118. 
110. 
120. 

121. 
122. 
12a. 
124. 
125. 

Bo. 

U. S. COAST AND GEODETIC SURVEY. 

Cond;itim equations-Continued. 

0- -0.08-(30: 

0--0.87- 304)+(305)-(310)+(312)-(S22)+(3W . 
0- +O W-l312)+ (313)-(YiO)+ 322 341)+ ,3421. 
0- - 0 : S 1 - ( 3 1 3 ) + ( 3 1 4 ) - ( 3 ~ ) + ~ ~ ~ 2 7 ~ ~ ~ 3 ~ 0 ) +  341 . 
0- +O.O3-(318)+(321)-(326)+(328)-(347)+(348): 
0- -0.61-(ai2)+(a14)-(321)+(322)-(325)+[32o) 



No. 
141. 
142. 
143. 
144. 
146. 

146. 

3: 
140. 
1KJ. 

161. 
162. 
163. 
164. 
16.5. 

166. 
167. 
lbg. 
160. 
180. 

161. 
182. 
163. 
184. 
1%. 

108. 
107. 
108. 
160. 
170. 

171. 
172. 
173. 
174. 
176. 

178. 
177. 
178. 
170. 
180. 

181 I 

183. 
184. 
185. 

la. 
1R7. 
188. 
180. 
1 Bo. 
101, 
102. 

104. 
105, 

106. 
107. 
198. 
199. m, 
202. m. 
m. mb. 
m. 
208. 
208. 

210. 

inz. 

loa. 

mi. 

207. 

PRECISE TRIANGULATION IN TEXAS. 

Condition equntions-Continued . 
95 

0-+1.68- a@)+ 469)- 470 +(472 - 477 + 478 . 
0- !b-Z.55- -1 . ~ ~ - ~ 4 0 7 ~ + ~ ~ 9 ~ - ~ 0 ) + ~ ~ ~ ~ ~ ~ ~ ~ ) ~ ~ ~ ~ ~ ~ :  407 + 4BR +!47S]- 478{-[ 

O-+l.B- 472 + 474 - 470)+ 477 487)+ 4 8 8 .  

0- 0--2.18- + 1 . 8 4 - ~ 4 8 5 ~ + ~ 4 ~ 1 - ( 4 0 6 ~ + i . 7 ~ ~ ~ ~ i + ~ ~ I  480 + 481 -(488 +(SO0 494 + 485. 

0--0.20+ 480)- 480  - 4W)+ 401)+ 406 - 409. 
0-+1.01+(4lyI ] -~  01-0.06-(401 + 403 - - ~ ) + ~ % 2 ) - ( 6 0 3  408)+ 409)-(503 + + 505 .  507 . 

0- -i.32-~475)+(470)-~(4~0)+(4~~)-~4~)+(190). 

0--O.W-(511)+(512 - a=)+ 5%)- 628)+(530). 
0- 0-+0.10- - 1 . 7 6 - 1 ~ 2 4 ~ + ~ i - j . . j + I . . i - ~ ~ ~ + ~ ~ ~ ~  610)+ 512 - 620 + 621 - 8'28 +(a20 . 
0-+0.88- G l R  + 620 - 620 + 631 - 632 + 634 
0--0.#)-(610 + 518)- 634 +(& -(540)+(M7 

0-+1 1G- 640 + 642 550)+(552 - 568 + W . 
0--1:44- Sao]+[aSl -1658 + a 7  - 669 +{680]. 
0-+2.07- 0- +0.11-/6481+{W/- 640 + 650 - 500 6@3/+{66l/-/67l/+1G72/~ + r82 - 663 + 684 

0--2.23- 548 + 54O)-&M +(565)- 570 + 572 

0- h + 0 . 3 0 -  - O . ~ - ~ ~ ~ + j " ' i ' " O i + ( 6 7 0 ~ - ~ ~ ~ ~ + ~ 6 7 4 1  6115 + 686)- M18)+(670 - 065 +(W. 

0-CO.04- 5A8 + 660 -(574 +(b?O - 683 + 6&l . 
0-f1.23- 676 + 677 -YE8 +{680]-{60O]+f"l . 
0--1.61- 682 + 684)- M7)+ 683 501 + 602. 

0-+2.17- 676 + 670 681)+'683J-(603 +(a04 . 
0- +O.W- (6781 + 167011 Is031 + [595] - (OW1 + (GO4 1. 
0-+0.01-(686 + GW -(@I1 +(W +ooO +(GOT. 

0..+175- W)+ h1)- 653 + a54 %E)+ 860 , 
0- - l : O a - I 8 6 1 , + ~ e ; 5 , - ~ 8 + ~ ~ ~ ~ ~ ~ 4 ) + ~ ~ ~ .  



96 U. S. COAST AND GEODETIC SURVEY. 

Condition eqwrtione-Continuod. 
No. 
211. 0 - w  6.43-2.28 103 + ~ ~ ~ s O ~ l ~ ) ~ 9 ~ 5 l ( l 0 5 ) - 1 . 8 4 ( 1 2 5 ) + 4 . 6 1 ( 1 2 8 ) - 2 . 7 7 ( 1 ~ ) - 0 . 7 1 ( 1 2 8 ) + 1 0 ~ ( 1 ~ )  
212. 0- + ~ . 4 9 - 1 ( 1 ~ ) + 1 2 ( l ~ ) - l l ( l ~ ) + l ~ ( 1 3 1 ) - 1 ~ ( 1 ~ ) - 1 ~  148)+1820(149)-4(150). 
213. 0 -+~ .00- -1 .15  123 +IZ.lU(lZa)-1I.~l(lW)-0.~(laO)+l.35(131~-1.02(133)-11.22(138)+11.&1(139) 

214. 0- +18.E2-16 25 !40)+21~2(141)-55.07(1.12)-5.18(145)+6~79(140)--1.61(147)-0.80(1b()+15.10(166) 

-0.osllaO~. 

-0.42{140{-4.08( I47)+8.37(140)-4.28(lw). 

--14:28{150) 

-0.61~106). 
215. 0- - 4.12-1.10 143)~5~(144)-4.~145)-2.45(101)+3.83(102)--1.48(1~)-3.01(104)+3.62(1~) 

m. 0- - 6.95+11.72 ~ ~ - ~ i . o 0 ( z z ~ ~ + o . ~ ~ ~ ~ + 1 . 8 g ( 2 3 3 ~ - ~ ~ ~ ~ ~ ~ + ~ . o ~ ~ ~ 5 ~ + ~ . ~ o ~ ~ ~ - i ~ . a ~ ~ ~ ~  
+10.58!248) 

224. 0-- 1.88f8.34 220 ~Il.80(22l)+3.02(~)-0~(243)-13.37(245)-F13.07(240)+5.&1(248)-~.40(249) 

225. 
+ 1.74W)/. 

-2.OZ(w)). 
0- - 4.08-3.82 234 +8~80~235)~5~28(238)~4~28(237)+3~41(ZU))+0~88(230)+0.20(247)+1.76(~9) 

ni. o - + a . 4 e - ~ . n ( ~ i ~ ) + ~ . o ( a 1 3 ) - 3 . 0 ( 3 ! ~ ~ ~ ~ . ~ ( 3 - 2 0 ) + ~ 7 . 0 ( 3 ~ i ) - i . ~ ( a ~ ) - 1 . ~ ( 3 ~ 5 ) + ~ . f i ( 3 ~ ) - ~ . 7 ( 3 ~ ) .  
ai. 0- + ~ 3 5 - 4 2 5  :JW ~ I O . S ~ ~ ~ I ~ ~ - U . ~ ~ ~ ~ ~ I ~ + ~ . ~ I ~ ~ ~ ~ + I . ~ ~ ~ ~ ~ ~ - ~ . ~ O ~ ~ ~ ~ - ~ . I ~ ~ ~ ~ ~ + ~ . ~ ~ ~ ~ ~ ~ ~  

+O.R0/4111): 
235. 0- - 3.75+8.01(~~~~~.0G(344)+0~~(340)+1.14(351)-7.20(352)+0.08(353)+1.45(~)-3.45(~9) 

+2.00(J70). 

236. 

237. 

238. 

!BO. 

240. 

241. 

242. 

243. 

244. 

245. 

246. 

247. 

248. 

240. 

260. 

0- - 4.m+o.ns(34n)-s.o5(3u)+2.00(.749)+ 1.4?(aeo)-4.2a(ai)+2.~~(3az)-o.i3(~7)-3.46(~0) 
+3.:31(370). 

- l.rn(302). 

--W.Z3(37H). 

-n.ou(w). 

0- - 7 . l 3 - 0 . l ~ ( 3 ~ ~ ~ + 1 1 ~ 1 7 ( 3 : * ? ) - ~ . 1 1 ( 3 5 4 ) - ~ 9 G ( 3 ~ ) + 1 . 7 7 ( 3 X ) ( 3 0 1 )  

0- + 15 .40 -~U.M~Ro~~~~~O~n(D03) -O .LQ(aW)+2~~(37~)+0~15(374) -2~~(375) -1~98(37~)+25 .21 (3~)  

0- -10.86- 1.4~(~71)+5.37(372)-3~Dl(373)-1~81(3PA)i-3.60(385)-1.75(380)-3.70(387)+4,45(~) 

0- + 1 7 . 5 0 - ~ 0 . 7 4 ( 3 ~ + 4 1  . o ~ ~ ~ 8 a ~ - o . ~ ~ a s a ~ - o . ~ ~ 3 ~ ~ + n . ~ ~ 3 w ) ~ - - 2 0 , g 1 ~ 3 ~ i ~ - - 0 . 2 g ~ ~ o ~ ~ i . ~ . ~ ~ 3 8 o ~  
- 1.78(401). 

0- -l8.57-~.~(30~~+32~10(391)-4.87(382)+0~05(303)+20.70(3~)-~.75(305)+0.28(388)-3.77(401) 

0- -50.24-14 17 Vl)+M.9l(382)-40.74(3!?3)-2.30(407)+4.00(403)- 1.79(4oo)-6.07(411)+7.33(412) 
+3.48(4023. 

-l.io(iii) 
0- +~.~-2(J.70(3Mj+21.M(305)--1.Z2(36tl)+O.81 400)+2.67(401)-3.48(402)-085(410)+6.32(411) 

0- - 6.72-0.08 4(u~+2 .51 (~ ) -2 .42 (405) -4~~(414)+6 .40 (415) -1 ,10 (418) -1 .~ (~1 )+4 ,~ (~ )  

0- +2784-5.07 416)+7.20 417 -2.19 418) 2.28 410)+6.64(4%J)-3.25(~1)-1,11(428)+1,16(430) 

-5.07(412)--331(422)+0.21(.i~)-5.M)($). 

-3.31 423). 

- 0 . ~ ~ 3 l ) - 2 . 3 1 ~ * ~ + 6 . 9 1 ~ ~ 0 ) ~ ~ . ~ ~ 4 ~ ) .  

0- + 3.78-l~~(llal)+l9.~(432)-I7.42(433)-20~19(438)+21~8(437)-1.10(438)+0.73(~1)+2.12(442) 

+0.32(480 . 
0- + 2.80-~.08(l~~{+~.24(4~)-5.28(4~1)-l5.W(470)+10.41(471)-R.88(472)-0.61(477)+3.68(478) 



PRECISE TRIANGULATION IN TEXAS. .97 
Condition equations-Continued. 

No. 

-0.74 508) 

-3.24/623]. 
254. 0- + 5.58-3.40[503 ~3.72(501)-0.20(502~-~.48(~)+5.~(600)-2.85(610)-0.,52(K21)+3.70(522) 

265. 0- -27.78+71.0 510 -71.0~511)+0.6~612~+0~7(518)-2.3(618~+1.6(521)+1.3(5;15)--9.2(~)+1.8(~1) 
+I.a(aZ)-Bs.E(a33)+84.2(~). 

2-56. 0 ~ + 4 3 . 1 7 - l ( 5 l ~ ) + 2 0 ( 6 1 8 ) - 1 8 ~ 5 ~ ~ - 6 ~ ~ 5 2 9 ) + ~ 2 ~ 5 ~ ) - 2 ~ ~ ~ ) - 2 ( 6 ~ 2 ) + 0 0 ( ~ ~ ) - ~ ( ~ 4 ) .  
267. 0- + 0 . 1 0 - 0 . ~ ( 5 1 8 ) + ~ 0 . 6 8 ( 6 1 7 ) - 3 ~ 8 3 ( 6 1 E ) + 0 . 7 ~ ( ~ 4 ) + 1 , ~ ( ~ ) - 2 . 0 7 ( ~ 6 ) - 3 . 1 8 ( ~ ) + 1 . 1 5 ( ~ 6 )  

+2.04 547 . 
258. 0-+~.~7+2.M~a3Q~+0.76(6PO~-2.78~M1~-I.8B(W~+2?.31(644~-~20.46~345)--1L.6Q(661)+12.28(852) 

-2.69(672). 

261. 0- + 6.o3-4.73(M)5)+10.2R(~W))-6~S5(M)1)-3~M(MW)+2.82(SBD)+O.72(~70)+0.04(~73)+2.10(674) 

202. (h - 4 . ~ - 2 . 0 4 ( 6 ~ 5 ) + 8 . 4 5 ( 5 7 0 ) - 7 . 4 1 ( 6 7 7 ) - 3 . 8 3 ( M )  
-2.83(576). 

-21 .oe(ooo). 
-3.68(613)-6~1(618)+6.86(618)~ 

266. 0--73.70-~1~.13(~00)+20~.72(801)-47.M(802)-116.30(807)+86.77(~)+~.~(808)$.3.60(a10) 

271. 
272. 

273. 

274. 

276. 

276. 

277. 

278. 

0-- 
0- + 
0-- 
0" - 

278. 0- 4. 0.1 
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NO. 
280. 

281. 

U. S. COAST AND GEODETIC SURVEY. 

Condition quationtr-Continu.ed. 

+ 9 

m. 

287. 

'-19 

0- 8.76 



PRECISE TRIANQULATION IN TEXAS. 

1 .......... I f0.35'1 I 
3 .........I - . *  0 '306 I 
4.. ....... -0.010 . 

99 

10 .......... +O. 477 . 31 .......... -0.083 40 .......... -ami  
18 .......... f0.281 93 .......... 40.001 4X .......... ' +0.407 
10. ......... -0.040 34 .......... -0.210 41J .......... fO.325 

Condition equationu-Continued. 

-0.017 +o. 121 

-0.734 

-0.288 
+0.440 
-0.918 
+o.a32 
-0,asl 

Nlr4, 

N 0. 
2&(. 

21 ..........I 
22 

21 .......... 
20 .......... 
27 .......... 
24 .......... 
2Q .......... 
80 .......... 

.......... I z:.. ........ ......... 

-110 

fO.166 
+l.bu9 

-0.418 

-0.080 
-0.001 
-o.sK! 
+ O . M b  
+0.907 

--0.057 

COXPWTED OORRECTIONB TO OB BERVED DIRECTIONS. 

GI .......... 
62 .......... 

66 

w .......... 
IT ........... 
hD .......... I 
Bo .......... I 

M .......... 
Irl .......... j .......... i 
68 .......... 1 

The corroctions to observed directions resulting from the figm 
ad'ustments indicated by the preceding condition equations are as 

Table of comeclions to obwrvrd directions. 
fol .I ows: 

Numbnr of Corrtnllon 
dlroctlon. to direcllon. 

6 ........ 1 
7 .......... t 
0.. ......... 
IO.. ....... .: 
12.. ........ 
14. ........ 
16.. ........ 

8 ..........I 
.......... j 

la.. ....... 

.......... .......... 
-0. &'- 
-0.01 
+o. 0: 

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

-0.480 
+o. n2 -n. ow 
2% 
-0.110 +u 1521 
+(L as1 
- 0 . m  
+O. ow 
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Number of 
direction . 
____ 

U . S . COAST AND GEODETIC SURVEY . 

Correction Number of Correctlon Numbor of Corrwtion Numbcr ai Correction 
l o  dlrectlon . / /  dwection . 1 to  direction . /I dlrectlon . /1o dlrectlon . I/ dlrwtlon . Itodlrwtlon . 
...- -- I--.. -- 

-0.425 
+0.408 
-0.328 
+0.300 
-0.020 

-0.364 
-0.338 
+0.832 
+0.424 
+0.172 

-0.434 
-0.m 
+O.W 
-0.358 
-0.090 

+o.m 
-0.Ui2 
+0.177 
-0.046 
-0.218 

120 ......... 
127 ......... 
128 ......... 
120 ......... 
130 ......... 
131 ......... 
132 ......... 
133 ......... 
134 ......... 
135 ......... 
134 ......... 
137 ......... 
138 ......... 
130 ......... 

. 140 ......... 
141 ......... 
142 ......... 
143 ......... 
144 ......... 
145 ......... 

81) ......... 
87 ......... 
Bs ......... 
89 ......... 
90 ......... 

+0.473 
-0.200 

+o.w 
-0.737 

+o.oje 
-0.080 
+0.974 
-0.113 
+0.903 

+ o . z 2  
-0.407 
-n.m - n . m  
-0.152 

-0. 210 
+0.761 
+0.363 

+0.679 

-0.154 
-0.145 
-0.Ox6 
-0.196 
+0.7M 

+o.w 
-0.m7 
-0.4M) 
-a303 +o . 181 

-0.080 

-n.o~z 

250 ......... 
257 ......... 
259 ......... 
200 ......... 
201 ......... 
282 ......... 
283 ......... 
284 ......... 
205 ......... 
280 ......... 
207 ......... ' 
~ U A  ......... i 
260 ......... no ......... 
271 .......... 
212 ......... .......... 
274 
276 

no 
277 ......... 
278 ......... 
279 ......... 
280 ......... 
281 ......... w2 ......... I 
283 ......... 
2R5 ......... 

m ......... 

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

284 ......... 

+o.m +o.m 
+O.W 
-0.004 
+0.487 

191 ... : ..... 
102 ......... 
193 ......... 
194 ......... 
195 ......... 

-0.470 
-0.049 
-0.157 
+0.644 
-0.937 

+0.361 
+a032 
+1.289 
-0.221 
+0.023 

-0.719 

-0.213 

+0.125 

- n . m  
+ n . 7 ~  

188 ......... 
197 ......... 
198 ......... 
199 ......... 
200 

201 
XI2 .......... 
203 ......... : 
204 ......... i 
205 ......... ' 
200 ......... 
2OR ......... 
210 ......... 

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

207 ......... 
208 ......... 

70 ......... 
77 ......... 
78 ......... 
79 .......... 
80 ......... 
81 ......... rn ......... a ......... 
R1 ......... 
85 ......... 

+O.oSS 
-0.166 
+0.349 
+O.a(4 
+0.185 

140 ......... ......... 
147 ......... ......... 
148 ......... ......... 
149 ......... ......... 
150 ......... ......... 

Ion ......... 1m ......... 
108 ......... 
109 ......... 
110 ......... 

+0.323 
-0.017 
-0.308 
+0.730 +o.m 

210 ......... 
217 ......... 
218 ......... 
210 ......... 
220 ......... 

110 ......... 
117 ......... 
118 ......... 
119 ......... 
120 ......... 

-0.403 
+0.696 
-0.478 

-0.330 
+ a i m  

121 ......... 
122 ......... 
123 ......... 
1u ......... 
13a ......... 

161 ......... 
152 ......... 
163 .......... 
155 ......... IM ......... 

91 ........ : 
92 ......... 
93 ......... 
94 ......... 
05 ......... 
88 ......... 
97 ......... 
OR ......... 
99 ......... 
loo ......... 

-0.634 
-0.785 
+0.491 
+0.174 
+0.212 

+0.645 
-0.306 
+0.807 
-0.008 
-0. 301 

480.403 
+0.013 
+0.010 
-0.729 
+0.613 

-0.296 
+0.146 
-0.547 
+0.149 

-0.381 
+0.662 
-0.003 
+0.3W 
+0.460 

-0.336 

+n.zsz 

+0.319 
-0.20~1 

+o.m -1.142 

+O.M7 
-0.080 
+O.M4 
+O.a41 
-0.123 

2 ~ 0  ......... 
287 ......... 
2R9 ......... 
288 ......... 
280 ......... 
201 ......... 
282 ......... 
283 ......... 
284 ......... 
295 .... : .... 
280 ......... 
2M ......... 
288 ......... 
288 ......... 
300 ......... 
301 ......... 
302 ......... 
303 ......... 
304 ......... 
aMi ......... 
307 ......... 
a08 ......... 
aoQ ......... 
310 ......... 
311 ......... 

a06 ......... 

ai2 ......... 
a13 ......... 
a16 ......... 314 ......... 
310 ......... 
317 ......... 
31s ......... 
319 ......... 
aa ......... 

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

+o.m 
-0.046 
-0.480 
-0.291 
+0.787 

+0.370 
-0.362 
+0.@43 
-0.036 
-0.761 

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

166 ......... - 0 . m  ni ......... 
117 ......... -0.238 222 ......... 
I68 ......... -0.712 22'' ......... 
159 ......... -0.085 224 ......... 
160 ......... +0.119 '2% ......... 
101 ......... -0.674 220 ......... 
I02 ......... +0.13L1 227 ......... 
103 ......... +0.401 22R ......... 
1RQ ......... +0.247 229 ......... 
165 ......... +0.053 zu) ......... 

+ O . M  
-0.106 
-0.371 
-0.3F 
+O.oM) 

231 ......... 
232 ......... 
231 ......... 
234 ......... 
236 ......... 

. n . 691 
+o .308 
-0. rn 
1-0.102 
-0.058 

+o .507 
-0.437 
+ I  .147 
-n .015 
+O .433 

-0.060 
-0.304 
+o . Mw 

-0.91K) 

+O .516 
-0.615 
+o . .74 1 
+o .624 
-0. 736 

+Os 281 
-0.421 
+O.ooO 
-0.291 
+O .224 

-0.492 
-0.l3h 
-0.511 +o .174 

+Os 611 
-0.040 +o . E a  
+o .019 
-0.287 

-0.684 
+o .248 
+o . 239 . 
-0.321 +o .165 

-0.096 
+o .011 
-0.646 
+O . 1576 
+O . Po 
-0.066 
-0.188 
-0.008 
+O .421 
-0.433 

-0.188 
+O .217 
-1 . 11a9 +o .250 
+O .040 

-0.w +o .826 
+O .178 
-0.083 
-0 . M2 
- 0 . m  +o .105 
+Os 710 

+a .397 

+n .490 

-a 804 
-a 0x1 

101 ......... 
102 ......... 
104 .......... 
105 ......... 
103 ......... 

-0.031 160 ......... ' 
+0.71cL 107 ......... 
-n.u5 108 ......... +o.w 169 ......... 
-0.148 170 ......... 
-0.437 
-0.038 I 
+O 144 ' 
-0.647 

111 ......... +0.172 
112 ......... -0.012 
113 ......... +0.225 
114 ......... +0.104 
U6 ......... -0.140 

+0:379 ! 

171 ......... 
172 ......... 
173 ......... 
174 ......... 
176 ......... 
170 ......... 
177 ......... 
178 ......... 
178 ......... 
180 ......... 

-0.722 
eo.863 
+0.110 
-0.424 
+0.414 

+0.070 
+0.499 
-0.642 
-0.021 
-0.014 

230 .......... 
237 ......... 
238 ......... 
239 ......... 
2-40 ......... 
241 ......... 
242 ......... 
243 ......... 
244 ......... 
246 ......... 

+0.308 
-0.102 

-0. 104 
-0.061 

+o.za  
181 ......... -0.616 246 ......... 
182 ......... -0.330 247 ......... 
is3 ......... +n.m 24.9 ......... 
184 ......... -1.186 249 ......... 
186 ......... +0.418 ZW ......... 
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Table oJ correctiona to  observed directiona-Continued . 

3 

3 h  ......... 
aa2 ......... 
323 ......... 
3% ......... 
326 ......... 
3%: ........ 
3m ......... 
328 ......... 
320 ......... 
340 1 ....... 
341 ......... 
342 ......... 
Ma ......... 
344 ......... 
346 ......... 
348 ......... 
347 ......... 
518 ......... 
349 ......... 
361 ......... 
862 ......... 
3h3 ......... 
366 ......... 
3w ......... 
367 ......... 
368 ......... 
sb9 ......... 
380 ......... 
361 ......... sez ......... a? ......... 
304 ......... 
a5 ......... 
888 ......... 
887 ......... 
308 ......... 
388 ......... 
870 ......... 
371 ......... 
372 ......... 
373 ......... 
374 ......... 

am ......... 

aM ......... 

101 

-0.m 
-0.201 
+0.877 

-0.804 

+0.132 
+0.048 
+0.762 +o.w 

-0.187 

-0.402 
-0.008 
+0.382 

+0.340 
-0.020 
+O.U90 
-0.722 
+0.70Y 

-0.071 
eO.431 
i-0.005 
-0.U2 +o.m 
+0.112 
-0.217 

+0.m 
+0.451 

+0.088 

+a044 

+n.i43 

- 0 . 1 ~ 7  

+a057 
- a m  
-0.BM) +o.!mo 
+0.074 

-0.809 
+a615 
+0.612 
+0.111 
-U4W 

-am 

I N u b a r  of Corroctlon Numbor of Correctlon Numbor of I Correction 
dlrwllon . 110 dlrectlon . 11 dlrectlon . I to dlrcctiou . / /  dlrcctlon . 

398 ......... 
397 ......... 
398 ......... 
400 ......... 
4001 ......... 
402 ......... 
403 ......... 
404 ......... 
400 ......... 

. 408 ......... 
400 ......... 
410 ......... 
411 ......... 
412 ......... 
418 ......... 
414 ......... 

I415 ......... 
. 410 ......... 

417 ......... 
418 ......... 
418 ......... 
420 ......... 
4a1 ......... 
422 ......... 

aw ......... 

405 ......... 
401 ......... 

423 ....... ! 424 .......I : 
I 420 ......... 

427 ......... ! 4211 ......... 
1 428 ......... 

430 ......... 
431 ......... 
433 ......... 
434 ......... 
4345 ......... 

42.5 ......... I 

I 432 ......... 

430 ......... ......... ......... 

+O.W 
+0.128 
-0.010 
+o.514 
+UM4 

-1.w 
+O.SD 
+O . 7.90 
+0.3M 
-0.329 

+0.747 
-0.474 
+O.M14 
-0.408 
-0.732 

- 0 . 1 ~  
+0.408 
+O #2d 
-6401 
-0.153 

40. 792 
-0.478 
+o. ZkO 
+l.W'0 
-1.130 

401 ......... 
(02 ......... 
489 ......... 
484 ......... 
485 ......... 
460 ......... 
407 ......... 
109 ......... 
408 ......... 
470 ......... 
471 ......... 
472 ......... 
473 ......... 
474 ......... 
475 ......... 

j 470 ......... , 477 ......... 
I 

478 ......... I 470 ......... 
480 ......... ! 481 ......... 
482 ......... I 4 9  ......... 

I 4% ......... , 4% ......... 
I 

I Numbem 330 to 889 omitted . 

+a047 
+0.182 
-1.lea 
-0.268 

-am .o. m 
+I.W 

+a161 

- a m  
- a m  

- a i %  .a io8 

to . s7a  
+am 

-0.143 
+urn 

+0.451 

-0.028 
-0. 407 
-0. 184 

+0.238 
-1.12'2 
+0.495 

+0.793 

- M3 

-0.810 
-1.lW 
$0.117 

+0.242 +ana 
+0.783 
-0.233 
+ a m  
+o.w 
-0.004 +aiel 
-0.140 
+a459 

- a m  

+lm 

I 828 ......... 
127 ......... 
m ......... 
629 ......... 
631 ......... 
a2 ......... ai ......... 

KXI ......... 

~4 ......... 
m5 ......... 

MR ......... 
6s~: ........ 
541 ......... 
t.42 ......... 

6% ......... 
537 ......... 
640 ......... 

613 ......... 
614 ......... 
GI6 ......... 
548 ......... 
G47 ......... 
G l H  ......... 
150 ......... 
6661 ......... 
tilu ........ 
a9 ......... 
b54 ......... 
555 ......... 
Mo ......... 
€68 ......... , 
668 ......... 
w1 ......... 
564 ......... 

1149 ......... 

a 7  ......... 
MK) ......... 
m ......... tm ......... 
.w ......... ; 

+0.421 1 480 ......... +0.81R 4'57 ......... ....... ....... ......... 
......... 

-0.481 402 ......... 
+0.21u 493 ......... 
+0. ora 494 ......... 
-0.069 405 ......... 
+o.m 4wJ ......... 
-0.247 487 ......... 
+0.256 408 ......... 
+0.103 490 ......... 
+am 601 ......... 
+O.G13 E42 ......... 
-0.147 GO3 ......... 
-1.394 604 ......... 
-0.4M €05 ......... 
+0.081 508 ......... 
-0.186 I 607 ......... 
-0.140 rn ......... 
+a348 510 ......... 
+o.oQ5 bl l  ......... 
+O.M17 612 ......... 
-0.039 513 ......... 
+O.rlhl K14 ......... 
-1.055 616 ......... 
-0 271 1 610 ......... 
+O:W 517 ......... 
+o ......... 

+1.038, Mx) ......... 

-0.112 i 5og ......... 

........ 
-0.184 i 521 ......... 
+ O . W  ' 622 ......... 
- a m  621 ......... 
-am2 (1'11 ......... 
+a415 5% ......... 

377 ......... 
378 ......... 
a79 ......... 
s o  ......... 
381 ......... 
382 ......... 
2s ......... 
984 ......... 
38s ......... 
888 ......... 
887 ......... 
388 ......... 
389 ...... , .. 
390 ......... 
391 ......... 
a92 ......... 
383 ......... 
SM ......... 
88(1 ......... 

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

-1. 053 
-0. 103 
+0.707 

+0.021 

-1-1.091 

t0 .161  

-0.828 
+a809 

-0.254 

-as70  

+aooo 

-0.090 678 ......... 
+O.IGl h77 ......... 
+0.998 578 ......... 
-0.271 679 ......... 
-0.007 1 680 ......... I ......... . 448 ......... 

460 ......... 
451 ......... 

. 452 ......... 
4h3 ......... 
4 8  ......... 
460 ......... 
467 ......... 

! 449 ......... 

I 4~ ......... 

w ......... 

+a789 

-0.014 
-0.31s 

+a478 
+0.201 

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

mi ......... 
w ......... w ......... 
682 ......... 
m ......... 

-0.192 

.o .M2 
+o .4% 
+O .263 

-0.186 
-0 . h77 

-0.836 

+O .024 

+o .074 
-0.OQ4 
+0. &W 
+o .a20 
-0.285 +o .7w 
-0.647 
-0.108 

+o .033 
+o .108 

-0.388 

+O .411 
-0.881 
+o .128 
-0 . 299 
+o .858 
-0.300 

+O .a35 
+a Z7b 

+O .157 +a 410 
+o .160 
-0.100 +.o. 250 
-0, 110 
-0.029 
+a oea 
-0.781 
-0.471 

+o . 281 +o .746 

+o .9M 
-0 . 0(0 

+o . DM 
-0.166 
+O .418 
+o .883 
+o .563 

-a 989 
-0.740 

+a tu5 

+a MI 

+a 957 

-a a86 

+n . otm 
+a 1107 

2;E 

-a 251 

+a wm 

-a 7% 
-a 160 

+n . m +a am 
-a oa 

+o . 4ff1 

-a 261 
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-0.264 + o . m  
+0.134 
+0.150 
+O. 187 

. Table of corrections to observed direcliona-Continued. 

651 .........I 
862 ......... 
653 ......... 
054 ......... l i  055 ......... 

-0.064 
+ O . W  
+0.201 
-0.m3 
-0.190 

601.. ....... 
682.. ....... 
5%3.. ....... 
694.. ....... 
HI.. ....... 
596.. ....... 
587.. ....... 
6%. ....... 
588.. ....... 
800.. ....... 
801.. ....... 
802.. ....... 
803.. ....... 
804.. ....... 
00s.. ....... 
BOB.. ....... 
Bo?. ........ 
m.. ....... 
809.. ....... 
610.. ....... 

011 ......... 
612 ......... 
613 ......... 
614 ......... 
615 ......... 

-0.208 
+0.715 
-0.710 
+0.110 
-0.005 

+0.824 
+0..587 
+0.084 
-1.010 
-0.094 

+0.2M 
-0.010 
+O.Rll 
+0.298 
+0.4211 

- 0 . 6 2  
+0.225 
-0.273 
+0.524 
-0.727 

631 ......... 
072 ......... 
633 ......... 
634 ......... 
635 ......... 
630 ......... 
037 ......... 
638 ......... 
630 ......... 
040 ......... 
011 ......... 
642 ......... 
043 ......... 
0)4 ......... 
646 ......... 
016 ......... 
a47 ......... 
6IH ......... 
010 ......... 
090 ......... 

+o 375 

+o. 19s 
+0.340 
+0.740 

+0.518 
+0.580 
-0.205 

-0:m 
1 056 ......... I 657 ......... 

659 ......... 
054 ......... 
OOO ......... 
(101 ......... 
OB2 ......... 
o w  ......... 

+0.124 
-0.M4 
-0.7RLI 
+ I . =  

+0.440 
+O.m 
+O.W 
+0.141 
-1.071 

-0.1(10 
-0.123 
+O.W +O.m 
+0.208 

+ n . m  

-0.703 
-0.101 
+O. 623 
-1.001 
+O. 672 

016 ......... 
017 ......... 
61R ......... 
610 ......... om: ........ 
021 ......... 
62'2 ......... 
623 ......... 
624 ......... 
625 ......... 
0% ......... 
627 ......... 
628 ......... 
629 ......... 
630 ......... 

-0.131 
+ I .  310 
-0.031 
-0.625 
-0. ow 
-n. 404 
+o. a9; 
+O. 301 
-0. a30 
-0.324 

+o. on 
-0.208 

-0.131 
+o. 134 

+o. mu 

-~ 

Btation. 

The largest correction to any direction is for direction No. 419 at 
station Nine which amounts to + 1",866. 

. ____ - - - -. .__ 
COITBD. Corroc- 
tlon to Error tlon to Error 
angle of Corrected 8 hor- anglo of 
from closuro spherleal fcal Btation. from closurf 
fl ro oftrl- angle. OXCL?SS. fl uro of Lrl- 

adjust- angle. 
ment. a& mont. englo. l 

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 tho correc- 
tions to the separate angles, the are shown in the followin tablo for 

tho errors of. 
every triangle in the precise sc 9[ eme. There are shown t P ie correc- 

indication of t E e size of the 

tions to the angles resulting from the fi 
closure of the triangles, the corrected 
cal excess for each triangle. 
closure of a triangle indicates that 
180' plus the s herical excess. 

The 

area. 
Table of trianglew. 

Corrected 
sphorleal 
angle. 

9 h w  
f,l 

OXCBBS. 
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Table 01 triangle+-Continued . 

Correc- 
tion to 
. nngle 
from 
fl uro 
04ust- 
ment . 

103 

Error 
of 

alosuro 
oftrl- 
angle . 

Monumont 
Pancho ........ 
Oamla ......... 
Orande ........ 
COWUS ...... 
bIonument 
Bobron ...... 
Corpus ........ 
Monument 
Hobron 

Grand8 ........ 
Hobron ...... 
Monument 
Orando ........ 
Rlnggold .... 
Hebron ........ 
Orando ...... 

........ 
corpus ...... 

Btatloa . 

. * I  .. 
,, #, . , ,, I ,  

.... 
70 

17 

.... 48 
+ . 32 .. . 14 

.... 
44 42 50 20.04 

-.I% -1.36 478042.76 -18 

+ . 
n { 1  888267.38 

.... . 03 
38 

+ . 16 
48 .. 25 47 22 41.30 

68 28 07.98 

+ . 08 1 { (u 08 11.38 } *14 

Mamlo ....... 
McAllen ..... 
Hickley ..... 

Corrected 
Rpharlcal 

angle . 

.. 
, # 8 ,  0 , I ,  

+ . 37 + -68 +1.10 6L 47 38.W 0.32 
43 43 40.20 

+ . 04 1 { 71 28 34.07 } 

8 her- P. I 
oxcas . 

Pedro ....... 
Fordyce ...... 
Palo ......... 
Podro ......... 
Eltoro ........ 
Palo .......... 
Pedro ....... 
Eltoro ......... 
Palo ........... 
FWdyco ....... 
Eltoro ......... 
Podro ......... 
Fordyco ....... 
Pnncho ........ 
Eltoro ....... 
Fwdyre ....... 
0amla ....... 
Pancho ........ 
Eltoro ......... 
Qarcla ......... 
PancJio ...... 
Fordyce ..... 
Oercia ......... 
Eltoro ....... 
Fordyce ..... 
corpus ...... 
Pancho ........ 
Onrcle ......... 
C ~ r p ~ a  ........ Monument. 

Pancho 

Monument 
Carpus ...... 
Oarcla ......... 

........ 

+ . 08 

+ . 3 4  .. 16 012731.87 . 48 
00 } 

[ 48 00 cg . M 1 
18 70 32 18.46 

.OS .. . 27 + . 08 

. 21 
70 

57 -1.55 20 37 10.24 . 20 

73 + . 17 .. . 20 
14 

+ . 24 70 62 26.28 
11 . 18 64 28 10.61 

24 

41 19 97.w 

76 t 1.112 a3 03-03 1 

32 1- { 4438lK69 1 ' 88  

21 1 {888816.67 

t 
48 1 { 61 1683.01 } *' 

+ . + . 
+ . + . 
-1.02 63 35 02.08 

31 20 12.03 

60 .1 . R8 77 40 41.85 . 21 

.. . 18 
37 47 05.87 

48 18 38.00 

98 21, 14.67 + . 27 . -8.5 29 10 1247 
.... 83 

Oaroena ....... 
IIeomn ...... 
Rlnggold 
Oorgoro ....... 
3arcena ....... 
Rebmn ........ 
3orgoro ..... 
3amna ....... 
Rlnggold .... 
30rgOrO ....... 
Nobmn ...... 
Rlnggold .... 

07 67 18 20.12 

...... a2 28 !24 M.13 
+ . 28 }- . 11 { 83 1045.64 1 .OB ...... t 

73 }.i .s , { E E !2 1 . 20 

+ . 20 } { 7 0 4 4 S R M /  

38 . RO . Q3 

-1.12 

+ . 62 

+ . 49 .. 11 71 33 14.38 . 28 

41 18 44 61 

74 97 42 07.24 

:hlIlgW ....... 
hIU8 ....... 
AllIIgW ...... 
tome ....... 
largo ......... 
lanoher ..... 
lNngB3 ........ 
Isrgo ........ 
l&IlchoC ....... 
loma ......... 

lorgoro ..... 
!01\chCX .... 

18 } + . 41 

+ .1 7 .  +103 1143865.25 a 0 4  

{ 24 08 01.31 1 
1m1 22 a 6 2  

+ :le +.a 492805.31 . 14 

.I+ . 46 6802oSQ3 

+ . 40 } [ 1  ~ 1 7 6 6 . 7 8  

07' 1 M246O.6? 1 
1u q W S Q 4 8 . 0 7 )  

85 0 i amw 
- . 0 1  --.a i l e r )o&sQ . 03 

$80 n 30 1% 78 
47 -l.M 182063.33 
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Btatlon. 

'11. S. UOAST AND GEODETIC SURVE)Y. 

P0nOe- orrec- I 
tlon to Error 
angle of Corrected B hor- anglo of Corrmtcd 8 her- 
from closure sphorleal foal Btatlon. from olosuro sphorlcel g a l  

oftrl- angle. oxco99. fl Iro oftrl- anglo. ox-. 

ment. ment. 

tlon to Error 

ust- angle. a&t- anglo. . . I 
---_I 
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Table of tri~ngles-Continued. 

- 
Station. 

correc- 
tion to Error 
angle of Cmeoted 8 hw. 

A re oftrl- anglo. OXW. 

mont. 
a&",,- anglo. 

i correo- 
tlon to Error 
anglo of Corrected S her- 
from closure spherical fcnl Station. from olmuro spherical pmi 
fl ro oftri- angle. exco99. 
a ~ s t -  angle. 1 
mont. 
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Dentonlo .... /+ . 10 I} (( 170 46 24.13 
Carlow ...... - . 08 
Tom ......... - . 68 - . W 1 60 27.21 

I 2 3  oR.07 ' 

U . S . COAST AND GEODETIC SURVEY . 
Table of trianglee-Continued . 

Denlonio .... I+ . 33 I} )[ 73 33 39.05 1 
cat  .......... - .on - . 58 4n 20 03.1~1 
Tom ......... - -24 80 00 17.11 

lcorreol 

Barr C8dOW ..,...... ...... I+ 4- . 06) 02 - I( 7 8 4 9 0 8 . ~ 0  

Tom ......... - 1.31 
. . 03 66 2( IH.85 

44 47 32.70 

Corrected 
spherical 

angle . 

tlon to 

?% 
fi re 
a 8 s t  I mint./ . I 

Error 
cl&e 
of trl- 
angle . 

mcnt . 1 
I-'- 

Indlo ........ - . 20 
O h 8  ........ - . 40 t + O  . 16 
D m  ......... + . 76 

Indlo ........ + . 13 
Ewlish ...... +I . 10 }+1.97 
Barr ......... + . 74 

. .  0 0 

85 00 64.33 

39 02 23.08 

28 28 83.67 

64 01 39.67 

{ 55 GO 43.24 } 0 . d  

{ 61 31 47.33 } . 47 

...... 
WlUe ....... 
CUP ......... 
Oalvan 

........ 
Oalvan ...... Twin 

......... CUP 

I t  .. 1 . . . .  . 40 04 39.42 - -65 -1.05 44 24 17.91 . 95 31 03.23 

a8 23 32.69 

- 34 

- 16 

- . 29 + . 05 14 a8 08.01 
+ 41 

t 1  
. 
. t 1  128 68 2l.M) - 07 

. . 

rz 
ccc5s 

. 

0.5f 

. x 

1.01 

1.11 

. 30 

.XI 

. 05 

. 00 

. w) 

. 55 

. 24 

* 01 

. 32 

. 51 

. 31 

. 18 

Farland ..... 
Olass ........ 
English ...... 
Farland ..... 
O h 8  ........ 
narr ......... 
Farland ..... 

English ..... .)- 1.38 11 
Tom ......... -1.32 -2.41 26 22 20.40 . 38 
Barr ......... + . 29 

I[ 42 54 33.02 I} 
110 43 0o.m 

- . 40 - .OB 

- . 40 62 OR 08.28 
- . 7 6  + . 1 2  923029 .20  . 68 
- 
+1.n } { 25 21 23.15 t 

93 33 20.67 

English Glass ........ I+ . "I} 
Barr ......... - . 02 49 59 10.61 

/IZU&305.671} ...... + . 32 + . 66 103 M a8.26 . 43 

In lo ....... 
Farland ..... 
BW ......... 
Indlo ........ 
Mack ........ 
Olarts ........ 
Farland ..... 
Kemody .... 
O l w  ........ 
Farland ..... 
Kennedy .... 
0188s ........ 
Nack ........ 
I C ~ L U I ~ ~ Y  .... 
Farlrwd ..... 
Mack ........ 
3110 .......... 
K O M C ~ Y  .... 
Hack ........ 
Dw'dwn .... 
Kennedy .... 
Mack ........ 
Da-f'dson .... 
K~nncdy .... 
3110 .......... 
Davldw rl .... 

Bta.ion. 

- . 62 31 26 18.34 

- . 29 134 63 42.02 

- . 28 Rs 67 16.44 - . . 05 + . 82 M 40.42 

+ . 66 +1.43 84 54 35.111 . 29 
+l.32 

- . + . . 28 + . 
+ . 4i 5 10 42.07 - . 88 1- . 19 { 34 35 12.44 } . W + . 28 140 14 04.83 

- . 76 - . . 43 + . 
+1 . - . . 20 
-1.24 

- . 12 71 62 07.34 - . W I+ . 31 {5849W.OZ } . 33 + . 83 49 18 02.97 

-I .@ 46 33 32.02 

- . 61 }-I. 32 { 13 40 59.Q1 1 . !27 

- . 46 I 46 43 67 . ia 1 
. . 48 21 21.98 

...... ...... ......... 
Enpllsh 
Carlow 
Tom 

En lhh 
Carkv: 
Barr 

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

Corrected 
spherical 

angle . 

55 27 34 . W 
18 25 08 . .30 
98 22 07.98 

-e 1.43 - 80 + 01 

+ 05 - 72 -1.01 49 44 01.04 - 37 

. . . 

. . . t 1  31 13 61.10 

S her- 

exoea4 . Peal 

Part8 ......... 
Eagle ........ 
Lone ........ 

- . M OB 39 09.31 

+i.w 86 16 26.14 
-1.37 + . 9 4  8 1 2 i c a . m  .I 

Davideon .... +1.a 1 { 23 23 81.41 } 



PRECISE TRIAXGULATION IN TEXAS . 

.............. ..... __- ___ ... 

, Corree 
tlon to Error 

A re oftrl- 
a&,, snglo . 
mont . 

Btation . from clmuro apherlcal ~CRI 8tstlon . from o l m ~ m  
angle of Corrocted B hcr- anglo of 

corroc- 
tlon to Error 

fl uro oftrl-  anglo . OXCOLIS . ,JJ us. nnglo . 
mant 

' I  
~- .- 

I ,  0 , I ,  , , , ,, 
Lnk9 ........ -1.20 

Wlffp ....... - . 4 4  } EaglO ........ i+1.80 
LOUO ........ ;-2.32 +n.69 . 6 4820.00 0.02 poi1 ........... 26 -1.88 

143 01 35.02 

{31OQ68.91 } PnSS ......... +1 . 01 1 

107 

.- 

Correoted 9 her- 

snglo . o x m  . spherical g a l  

. t ,, I ,  

65 38 24.42 
tis 07 02.16 ais 

{ 0 1 1 3 3 3 . 8 }  

Eagle ........ 1-1.22 
Davldson .... 1. . 66 
8110 .......... + . RB 

Eagle ........ + . 22 
Daoldson .... .I . ne 
Peas ......... +1.07 

mgio ........ + 1.44 
8110 .......... :--1.20 

Laplnco ...... + . 61 

PUIS ......... -1.12 

Pass ......... 1+1.59 

Eiialo ........ 1-1.40 

36 17 411.39 Towne ...... -1.32 .. Kl 78 84 47.22 . 00 Whlte ....... + . 0'2 .. . 20 

77 40 08.68 Jamemti .... -1.60 21 25 23.64 

} { 0 0 0 7 2 4 . 9 9 1  Wlnp ....... + . 4 1  

} { 42 28 21.40 \ 1 Jnmerson ...... 

+ . 21 4 24 41.07 . 07 Whlte ....... + . 61 .l, 52 121 60 W.33 . 21 } { 07 40 08.22 '} Wlllp ......... 53 t I 3 8 4 3 4 2 3 4  1 

}.2, 07 { 4Q 38 h . 1 4  

+I  . 83 2 67 28.27 I . 05 Wllltn ....... . 25 

Jamarson .... + . 78 84 62 02.87 

I} . 02 WllIp ....... + . 94 I+ $05 { 23 63 14.66 } 21 
110 MI 40.41 Towne ........ 77 121 14 42250 

134 34 10.29 TowIlo ...... 
19 24 65.47 I . 

Laplaco ...... + 
Eagle ....... .. . 23 
8110 ......... 
Lepleco ... 
pass ........ .. . 10 
8110 

Nlne 
Lono 25 
Eagle 

Nine !-1.00 
Eagle ........ 1- . 20 . , 00 79 47 30.20 . 18 

Pelome ...... 
Lone ........ . 24 

Paloma ...... +1.16 02 20 2D . 83 
Nlne ......... (+ -40 68 38 06.60 

Palomn ...... 41 21 48.08 
Englo ........ !Zl:!t}+l.l3 { 473705.10}  . 45 
Nlno ........ 4. . 01 01 01 07.27 

124 43 12.31 
Peloms 
Burr + 70 

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

32 38 01.78 

18 37 43.01 

Lap1 nca ....., + . 63 { 80 34 40.23 

Eagle ... .....I. 
Lone ........ I f . 0 3  )+1.58 { 6 9 0 0 1 . 0 5  1 - 4 4  

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

DIxIo ........ -1.29 
Jnniorsoii .... + . 87 }-.M { 7 0 4 7 8 ~ 0 0 }  . 28 
To\vlle ........ M 

Poten ........ 
Tuwno ........ 
Petors ......... 
Dlxle .......... 
Petom ....... -1.02 

Jamorson 21 

Towno ........ 01 -2 87 40 40 2 8  49 . 32 
ROSS ......... + , 21 
Poters ....... . 37 
Dlxlo ........ + .OD 

Brackett ..... + -11 
Potars ....... + . 8 1  +1.16 1551046.49 . 90 
Dlxlo ........ + , 23 1 
Brackott ..... 
Potors ....... 
Ross ........... 
Brnckett ..... + . 77 

80 10 u1 97 

73 01 a7 41 

Jninorsoii .... 

.... . 
OB 00 23.77 

Dlxlo ........ -1.81 } { 7 3 l Q O & m }  

0 1 1  27.19 { 18 37 47.6'2 } 

........ ........ Nlne Ross .......... , 02 32 42 60.60 



108 U. S. COAST AXD GEODETIC: SURVEY. 

Table oJ tria?zglcs-Continucd. 



109 PRECISE TRIANQULATION IN TEXAS. 

T(ihlc 11f (rian.glerr-Continued. 
-- -- 

Corm- 
l lon to Errcr 
~ g 1 0  of Cormtad S lior 
from closuro spherleal fml 
Il uro ollrl- nnglo. excass 

adjiist- angle. 

I-- # I  

!COrr@C- I 

I mont. - - i 

,, 
Drydoii c , ~ :  Drown.. ............ ..... bnae.. ....... ..... ........ ......... 

Pylo ......... 
Snndorsnn ... ....... Dry.. ....... 

Hen..  ....... 
Drydcri enst 

Drydori \vest 

JIon.. ....... 

bnso.. ..... -1. 06 60 ?8 85.50 

bow..  - .81 ..... 
Eldrldgo ..... ....... 

.... 
....... 

..... Modrrn ...... 
........ ...... 

11011 ......... 
Clinncnllor.. 
Modern ...... 

Rond 

..... 
finndrrscn ... Nallon.. .... 

..... Ord.. ....... 
Chencellor ... 

Sontlorson.. 56 m 18.22 Nntliin ...... 
I f O l l  ......... 
ltond.. ...... ...... ... ....... ..... ........ ... ....... -1.27 38 62 93 20 ......... 

-1.14 81 54 32.06 

Now.. + .06 &! 58 65.20 

Road. ....... - .37 00 23 18 J l  Ditldy ....... Sandarson ... i. .31 }- .01 [ 03 37 47:a } 1.37 

Board ....... 
Ord ......... 

....... fitor. ........ 
Chtwcollor 

I h d .  

Dry. ............... Ord ......... 
Snndcrsoil.. . - .15 ....... 
New.. - .;3s 

... 
... 

....... ......... 
............. ...... ....... ......... Nowmnn .... -1.91 

Bonrd ....... 

Stor 
Newman.. 

....... Baldy. ...... 
Snndcrsmi.. 
Brown 

Dry + .61 

Brown. Baldy 
Cnndcrsoii ... 
Now.. ....... 

........ Kroiiso. ..... 
Nowmnn .... 

Drown 
Rantlrrsoii.. 
Rosd 
Brown. 
Dry.. 
Now.. ..... - 

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

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

Baldy. ........ 
....... 

Brown ....... -1.71 ....... ....... ..... I 
Dv.. 
Rned. 

7724Ua-22---8 



110 U. S. COAST AND GEODETIC SURVEY. 

ACCURACY O F  ORSERVATIONB. 

The maximum correction to any one an& is t2".44 to the angle 
at Peters between Dixie and Ross. A tablo is given bolow showmg 
statistics in re ard to tho accuracy of the precise triangulation of the 
arc considerei in this publication. The mean error of an angle 

a - &$, in which ZA2 is tho sum of the squares of tho closing errors 

of the triangles and n is the number of triangles. 

- 

BTATIRTICB BIIOWINO ACCURACY OF TRIASGULATION. 

Total number of trianglce.. ............................................... 271 
Number of triaxiglca with plus closures.. ................................... 120 
Number of triangles with minu8 closurw.. ............... : ................. 146 
Number of concluded trianglw.. 6 
Average closure of all triangles without regard to eign.. ..................... 1'). 02 
Maximum closure of a triangle.. ........................................... 3". 43 
Mean error of an angle.. .................................................. &O". 72 
Probable error of an obwrvcd direction.. ................................. f0". 50 

The averago closing error of the 266 closed triangles of this arc is 
1".02; the instructions under which the work wns dono call for an 
average closure of 1".00. The instructions say that tho closing error 
of a triunglo shall seldom exceed 3".00; in this work there are four 
triangles where this limit of 3".00 is exceeded, the maximum being 
3".43. 

A comparison of the average closing errors of triangles-in various 
arcs is given below: 

Nincty-ciqhth meridian i n  United State3 and Pfcxico.. ........................ 0. Gq 

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

Arorago 
clnslnp mor. 

// 

Texas-California arc.. ....................................................... .90 
Nincty-ei 11th meridian arc.. ................................................ .02 

Rio Granclo arc.. .......................................................... 1.02 
'hanwontinentd triangulalion. ............................................. 1.06 
Utah-Waahington arc.. ...................................................... 1.12 
Eastern oblique arc. ....................................................... 1.19 
Califorriia-\5'a~hinglon arc. ................................................. I .  22 

. On3 h u n c h  and fourth rncritlian RTC. ....................................... .99 

COXPUTATION, ADJUSTXENT, AND ACCURACY OF THE 
ELEVATIONS. 

The zenith distances directly obscrvod a t  each station were first 
computed. Tlieso zenith tlistanccs wcro corrected for height of the 
object observed and of the instrument so ns to refer them all to the 
ground at encli station or to the surface mark at tho station. 

The differenco of elevation of each pair of stations in tho main 
schemo was then computed from the observations over tho line joining 
them by tho formula 

h,-74 =s tan X (t,- {,> [A B C] 

in which h, and h, are elevations of tho stations, l, nnd tI am the 
measured zenith distances as corrocted for height of instrument and of 
object observed, s is the horizontal dlstance between the stations, and 
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A,  B, and C hro correction factors whose vdues aro nearly unity and 
are as follows: 

A - 1 +;-correction for elevation of the station whose 
clovation is known. 

( r - t )  B= I+- tan - 1 s - L  =correction for approximate difference of ele- 
2P 

vation. 

C= 1 +?=correction for distance. 
12P 

The logarithms of theso corrections are given in tabular form on 
pages 64 and 65 of U. S. Coast and Geodetic Survey Special Publica- 
tion No. 26, and also on pages 218 and 219 of Special Publication 
No. 28. 

Tho elevations of tho stations of the main scheme for the entire arc 
from the ninety-eighth meridian to the Texas-California triangulation 
were adjusted m two scts of oquations. The first adjustmont involved 
all stations of tho main scheme from the ninety-eighth meridian tri- 
angulation to the Zapata base. The socond adjustment fixed the 
elevations of the main schome stations from the Zapata base to the 
Texas-California triangulation. 

In  the first adjustment the elovations of stations Rio, Donna, San 
Juan, Mamie, Pedro, Ringgold, Labra, Zapata, Urebeno, Feora, and 
Lorna were hcld fixed with elovations as given in the table on page 31. 
Rio and Donna are stations of tho ninety-oi hth meridian triangula- 

elevations. Tho nine remaining stations aro bonch marks on a line 
of recise levels formin a part of the levo1 net of tho United Statos. 

this a$ustment is f1.09 meters. In  other wor s, the rociprocal 
observations over a lino 31.7 kilometers (19.7 miles) long, this being 
the length of line corresponding to unit weight, daterminod the 
difference of clovation of two points with such a dopee of accuracy 
that it is an even chnnco whother tho error is groator or loss than 
1.09 motcrs. The probublo orrors for the lines wore a s s u m 4  to be 
pro ortional to thclr longths. 

l%o clovation of station Pancho wua assumed to be tho least 
accuratoly deterrnincd of a n j  alonp this part of tho arc, and its 
probable error was compute as a lmiting valuo and found bo be 
kO.27 meter. 

In  the socond adjustment the elevations of stations Loma, Foora, 
Laredo; Tnjone, Laplnce, Johnstone, Dryden east base, Dryden west 
base, Nowman, Krouso, and Chispa were hold fixed with the eleva- 
tions as given in tho tablo on pa o 31. Of these stations Newman, 
Krouse, m d  Chispa a m  a part o tho TexasCalifornia trian 
which has bcnn previously adjusted, whilo the rest aro benc marks 
of a lino of precise levels which forms a part of the level not of the 
United States. 

tion 1 previously adjusted, and therefore no c 5 tinge was mado in their 

%e robablo error o P an observation of unit wei h t  derived from i 

Pation B 

1 &o U. 8. Coest and aoodotlc 8u11.n). Bpoclnl I’ulillcatlon No. ti. 
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The robable error of an observation of unit wei h t  derived from 
this a$ustment is h1 .38  meters. I n  other wor CF s the reciprocal 
observations over alino 31.7 ldlometers (19.7 miles) iong, this bein 
tho length of line corresponding to  unit wei ht ,  determined tho ,diE 
ference of elevation of two points with sue% a degree of accuracy 
that it is an even chance whether the error is greater or less than 
1.38 meters. Tho probable errors for thc lirics were assumed to be 
pro ortional to  their lengths. 

l i i o  elevation of station Blue wm assumcd to be the one least 
accurately determined, nnd its probable error was computed as a 
limiting value and found to be f 0.90 mctcr I ron  the rertical angles 
alone, or when combined with tho prohublo error of tho elevations of 
stations fixed by previous vertical adjustmcnt i t  is not greater than 
f 1.00 meter. 

The stations 
are in three classes: First, those fixcd b dircct connection with 

prohablo error of lt0.15 meter; second, the stations in the main 
scheme fked  by reciprocal measures of vertical angles and subjoct 
t o  probable errors varying from f0 .15  meter t o  f 0 . 9  meter; and, 
third, the intorsection stations, the elevations of which are fixed by 
measurement of vertical an les which are not rcciprocal, the stations 

great QS rt-2 mctcrs. 

The datum for all the clevations is mean sea level. 

precise level elevations, the elcvations o 9 which aro subject to a 

not hcing occupied, and RU % ject to probablc error8 which may be as 

The table of elevations is given in Part  I. (See p. 31.) 
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Curlow .............. 
Curlow rolwcnco 
murk'. ............. 

Curbrw.. ............ 
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mark. ............. 
Ca 1. ................. 
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Barr.. ............... 
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Blue.. ............... 
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50 
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Blnndplpo ........ 

Browstor.. ......... 
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.... .... .... .... 
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C l i u r c f  s t o o p l c  
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Index to positions, deemiptions, cZe~!ations, und sketch-Continued. 
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Dplores.. ............ 
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FIG. 3. -INDEX MAP SHOWING AREAS IN  THE UNITED STATES COVERED BY PUBLISHED TRIANGULATION WHICH HAS BEEN RIGIDLY COMPUTED ON THE NORTH 
AMERICAN DATUM. 
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FIG. 5.-TRIANGULATIONa NINETY-EIGHTH MERIDIAN ARC TO VICINITY OF ZAPATA. 
77xa0--22. (~:aco 11. I I H . )  NO. 3. 
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FIG. 6.-TRIANGULATION, ZAPATA TO LAREDO, 

51240'-22. (Few p. 118.) NO, 4, 
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FIG. 'I.-TRIANGULATION, VICINITY OF LAREDO TO VICINITY OF EAGLE PASS. 
i7248'-22. (Face p. 118.) No. 6. 
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FIG. 8.--TRIANGULATION, EAGLE PASS TO DEL RIO. 
77248'-22. (Faoe p. 118.) KO. 0. 



Special Publlcatlon No. 78. 

. Madera 

- +  n 
I 

+ + + 1- 
\ 

a 

Statutu Miles 

1 0  wo 
H i  lomstsrs 

2!&! 

I I 
FIG. 9.-TRIANGULATION, DEL RIO TO 90 MILES WEST OF SANDERSON. 

77246*--PZ. (Face 1). 11R.) NO. 7. 
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FIG. 10.-TRIANGULATION. 30 MILES WEST OF SANDERSON TO TEXAS-CALIFORNIA ARC. 

712(6'-!22. (Pace p. 118.) No. 8. 


