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TRIANGULATION IN ARIZONA 
(192'7 DATUM) 

PART I 

First- and Second-Order Triangulation in South Central 
Part of State 

GENERAL STATEMENT 

Publications of the United States Coast and Geodetic Survey con- 
tainin the results of triangulation have until recently included the 
contro P data of an entire State in one volume. If there are a thousand 
or more stations in a State, as is fre uently the case, such a volume 

field. On this account, a new policy has recently been 
lish the control data of a State in several volumes, 
volume data for less than 500 points. 
the engineer need obtain data for only that part of the State in which 
he is articularly interested. 

Fol owing this olicy the trian ulation of Arizona will be published 
in several arts, t is publication eing part I of the series. I n  divid- 
ing the &ate into parts, the division was made along parallels 
and meridians. This publication contains corn lete data for all the 

state as shown on the index sketch on a e 178 of this volume. On 

lation included in the publication. 
The eographic positions and plane coordinates are based on the 

North imerican datum of 1927. On, page 4 are given instructions 
on how to find data for a given station or stations in a particular 
re 'on, 

$his volume is the twenty-second of a series of publications, each 
of which contains the geographic positions of the stations on the new 
datum and the descriptions and other data for the available first- 
order (and, in some cases, the second-order trian ulation and traverse 
of a State, or occasionally of two States. 2 , Y  he fol owing volumes lidve 
already been published : 

BpBpeolaZ 
Pub. No. 

Triangulntion in Colorndo ________-___________I____________________-_--_ 180 
Rrst-Order Trinngulntion in Southeast Alaskn ____________________________  184 
p h t -  and Becond-Order Trinngulntion in Oregon __-________-____-___----- 175 
Fht-Order Triangulation In Kansas ___~--~~-------____-- - ----_--_--_____ 179 
mrst-Order Triangulation and Traverse in Louisinnn ___- - --------_-_-____- 183 

becomes bulky and very inconveiiient P or an engineer to handle m the 

With this 

R 1 P 

control triangulation of the counties in the sout f 1 central part of the 

this sketch is also shown the location o f f  t B various arcs of triangu- 
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Bpectal 
Pub. No. 

Triangulation in Missouri- _____________________________ - __--_-- --------_ 180 
First-Order Triangulation and Traverse in Arkansas _______________-_____ 187 
Triangulation in Texas---------_-------------------------------------- 189 
First-Order Triangulation in Oklahoma _______________----______ -- _ _ _ _ _ _ _ _  190 
First- and Second-Order Triangulation and Traverse in North Carolina------ 192 
First- and Second-Order Triangulation in Tennessee ______ A __________-_-__ 198 
First- and Second-Order Triangulation in California ____________________-- 202 
First- and Second-Order Triangulation and Traverse in Minnesota--------- 203 
Triangulation in Utah----,--,----__-_,,--,-------_----,--------- 209 
Triangulation in Wyoming ________________________________________---- 212 
First- and Second-Order Triangulation in Michigan ______________________ 214 
B’irstr and Second-Order Triangulation and maverse in North Carolina, 

Volume I I ~ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ -  218 
Triangulation in New Mexico ____________________-------------_---- 219 
Triangulation in South Carolina, Part 1, B’irst- and Second-Order Triangu- 

lation in Northwestern Part of State _________________________ -_---- 220 
Trlangulation in South Carolina, Part 2, First- and Second-Order Triangu- 

lation and Traverse in Southeastern Part of State _I___________-__--- 221 
Triangulation in South Carolina, Part 3, First- and Second-Order Triangu- 

lation and Traverse in Northeastern Part of State ____-________-_____-_ 222 
A more detailed explanation than here given of the triangulation 

of this Bureau, and a discussion of the hses of triangulation, will be 
found in a Pam hlet now in ress entitled “Use of horizontal control 
data,” Special 8 ublication &. 227. 

READJUSTMENT OF THE TRIANGULATION NET 

The trian ulation of the United States has been built up by con- 
tinually ad&g new arcs to those already measured, and for many 
years m adjusting this triangulation the plan had to be followed of 
fitting the new arcs of triangulation to the old ones which had been 
previously ad’usted. This method was the only one that could be 
followed unt’ l! a comprehensive net had been built up and it led to 
no serious dSculty until the point was reached where the new arcs 
formed closed loops with the old arcs. It then develo ed that the 

to the previous triangulation because the entire error of closure of 
the loop had to be absorbed by it. 

In 1926 the triangulation net west of the ninet -eighth meridian 

future triangulation in that area and it was found desirable to adjust 
this ortion of the United States net in one piece. In reparation 

the Coast and Geodetic Survey: by means of which a large network 
of triangulation could be ad’usted within a reasonable time and at  a 
comparatively small cost. $his method was applied first to the tri- 
angulation west of the ninety-eighth meridian, mvolving 12,500 miles 
of arcs in 16 closed loops. Later it was applied to the eastern half 
of the net involving 13,000 miles of arcs forming 26 loops. The 
adjusted net of the country is now of such extent and strength that 
it is thought that all new arcs hereafter can be fitted to it  without 
having to disturb the old work and without causing excessive cor- 
rections to the new work. 

last arc to close the loop received excessive corrections w Yl en adjusted 

had become so extended that it could serve as a 7 ramework for all 

for t K is adjustment a method was devised, in 1924, a t  t R e office of 

1 For a deecriptlon of the method used, nee Bpeclnl Publication No. 168. 
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NORTH AMERICAN DATUM OF 1927 

The original adjustment of the older triangulation included in this 
publication was computed u on the Clarke s heroid of 1866, on what 

ment of the triangulation in the western part of the United States 
the same spheroid was used as surface of referenw, but only one sta- 
tion was held in position. The station, Meades Ranch, in Kansas 
was assigned the same position that it had in the original United 
States standard datum, later called the North American datum. 
This position of Meades Ranch is as follows: 

Latitude =30°13'26''.686 
Longitude=98 32 30 .506 

was called at  that time the 8 orth American ?i atum. I n  the readjust- 

new datum to dis- 
A station is said 

it is rigidly 
adjusted to the scheme of the readjusted triangulation. 

ARCS AND AREAS INCLUDED IN THIS PUBLICATION 

T h e  triangulation included in this publication consists of the arcs 
and areas of triangulation, or parts of arcs and areas, that lie be- 
tween the 111th and 113th meridians and between the 34th parallel 
and the Mexican boundary. The following list shows the various 
arcs and areas of triangulation,. the chiefs of parties by whom they 
Were established, and the years in which the work was done. 
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COMPUTATIONS 

The Texas-Calif ornia arc and the Maricopa-Yavapai County line 
arc were included in the original net readjustment of the western 
of the United States. The other first-order arcs were then fitte to 
these arcs. The four second-order areas were adjusted by using the 
firsborder triangulation stations as control points. 

In  this volume are included several stations established by other 
agencies, namely: United States Geolo ical Survey (U. S. G. S.) ; 
Arizona Geodetic Survey (Ariz. Geod. %.I ; International Boundary 
Commission (I. B. C.) ; United States Bureau of Reclamation 
(U. S. B. of R.) ; United States General Land Office G. L. 0.) ; and 

pied or observed by the United States Coast and Geodetic Survey. 

CLASSIFICATION OF TRIANGULATION 

Yt 

the United States Army (U. S. A.).z These stations L ave been occu- 

the actual error in lengt K of any line. qhis  is indicated by the dis- 

In  i? rst-order triangulation such discrepancies must not exceed 1 part 

lation shou P d be carried to the point where the side and angle equa- 

excess of the triangle. I n  first-or d er triangulation the average 

and t i e  maximum triang ! e closure must not exceed 8 seconds; in 

Pa 3 seconds, and the maximum 5 secon f s; and in third-order trian 

Coast and Geodetic Survey, it has been found possi B le to hold the 

Triangulation is divided into different classes according to accuracy. 
The ultimate criterion a plied in classi ing the different grades IS 

crepancy between the measured length df a base line and its length 
com uted through the triangulation from the last preceding base. 

in 25,000, in second-order triangulation 1 part in 10,000, and in third- 
order trian ulation 1 part in 5,000. The adjustment of the triangu- 

tions have been satisfied before making the comparison between the 
computed and measured lengths. 

To secure the accuracy indicated above, certain standards are 
adopted for the field work, the most important of which relates to 
the closing errors of the triangles or the discrepancy between the 
sum of the measured angles in a trian le and 180" plus the spherical 

closin error of the trian les must not appreciably exceed 1 second 

second-order triangulation the avera e closing error must not exceed 

tion the average closin the 
maximum 10 seconds. %n recent second-order trian ulation by the 

average closing error to approximately 1% seconds without increas- 
ing the unit costs. The engineer should a.hays use ad'usted data 
with which to connect his work and should evaluate these d ata accord- 
ing to the class of triangulation by which they were determined. 

EXPLANATION OF TABLES OF GEOGRAPHIC POSITIONS 

I n  the tables of geographic positions the latitude and longitude of 
each point are given on the North American datum of 1927, and 
there are also given the length and azimuth of each line observed 
over, whether in one or both directions. No lengths and azimuths 
are repeated, and for a given line the length and azimuth will be 

- 
error must not exceed 6 seconds, an 

1 For nddltional station6 by these organleatlons, application should be made directly to 
the organimtlons concerned. 
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found opposite the position of one or the other of the two stations 
involved. 

To aid in the use of the tables, a column of the lo arithms of the 
lengths in meters is given. It must be remembere f that it is the 
logarithm which is derived first from the computation, the lengths 
given in the table being then derived from the corresponding loga- 
rithms. A Bnal column gives these lengths reduced to feet, the 
reduction being made from the len hs in meters. 

The rule usual1 followed in pu f* lications of this Office has been 

of seconds for all points the positions of which are fixed by fully 
adjusted triangulatron. Points, the ositions of which are given to 
hundredths of seconds only, are mar f: ed by footnotes as being with- 
out check (not occupied-observed from two stations only). 
Points whose positions are derived from measured distances and 
azimuths are listed to thousandths of a second and are marked as 
being without check. 

Points, the ositions of which are marked as being without check, 
should be use i; by the surveyor with extreme caution. Many such 
positions are of sufficiently high order of nccurac to serve as con- 
trol for ordinary mapping, but the en ineer shou 3 d by his own ob- 
servations determine if the osition use % is free from blunder. When 

adjustment will not be of conse uence in ordinary cases. When 
positive accuracy of a definite or i er is desired, the engineer should 
use on1 adjusted data, evaluating them according to the class of 
trianguyation by which they were determined. 

I n  the columns giving azimuths, distances, and logarithms of dis- 
tances the accuracy is indicated to a certain extent by the number 
of decimal places given, it bein understood that in each case some 
of the final figures are doubtfuf I n  some cases there is very little 
doubt of the correctness of the second figure from the ri ht, while 
in a few cases some doubt mav exist as to the correctness o $ even the 

to give the latitu z es and longitudes of the stations to thousandths 

he does this, the accidenta P errors which remain because of lack of 

~~ 

third figure from the right. “ 
I f  the station is described but not marked. the letter “d.” is given 

in the first column of the table; if the station is marked bur not 
described the letter “m.” is given; and if described and marked, the 
letters “d. m.” are given. Other letters used in this column are 
&( n. d.,” not described; “r.,” recovered; “l.,” lost; “p. re,” probably re- 
covered ; and “p. l.,” probably lost. 

The tables may be convenient1 consulted by using as finders the 
sketches and the index at the en B of this publication. I n  the second 
column of the index will be found for each point a reference to the 
page on which its eo rnphic position is given, in the third column 
the page on which t e escription and/or lane coordinates are given, 
and in the fourth column the figure num er of the sketch on which 
the station appears. (For explanation of plano coordinates see p. 65.) 

g 18 

EXPLANATION OF LENGTHS 

The lengths as given in the tables are all reduced to sea level. I f  
the actual length of a line on the ground reduced only to the liori- 
zontal is desired-that is, its length in its actual elevation on the 
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surfam of the earth-it may be obtained by adding to the sea-level 
length as given in meters the following correction : 

Shj,, 
Cor*=6,370,000' 

in which S is the length of the line in meters and h m  is the mean 
elevation of the two ends of the line in meters. The correction for 
the length in feet can also be found by the same formula if 8 is taken 
in feet, but hm must still be kept in meters, since the denominator is 
the approximate length of the radius of the earth in meters. 

AZIMUTH AND BACK AZIMUTH 

The azimuth of a line of triangulation is its true direction reckoned 
clockwise from true south. The cardinal points of the compass on 
this system are as follows: South is 0" (or 360"), west 90°, north 
180°, and east 2'70". 

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

the diver ence varying with the latituie and t i e  difference of longi- 

page 9, the azimuth from Growler to Sauceda is 263"08'51''.'75, while 
the back azimuth, or azimuth from Sauceda to Growler is 83"25'18".48. 

The azimuths of the triangulation lines offer a very convenient 
and accurate means of testing the deflection of the magnetic needle 
on a surve or's transit, and even the azimuth over such short dis- 

be used for 'this purpose with fair accuracy, rovided the distance is 

mark has been set for each station at a distance of not less than one- 
fourth mile. The azimuth of the line from the station to this mark 
has been determined and may be used as the starting azimuth for 
traverse lines and other local surve s. In  no case is an azimuth mark 

station mark. 

back azimuth of a line bi" o not differ b exact1 180" the amount of 

tude of t f e two ends of the line. To illustrate from the tables on 

tances as t 1 ose between a station mark and its reference mark may 

greater than 100 feet. On all recent triangu P ation a special azimuth 

listed where the distance is less t K an one hundred meters from the 



GEOGRAPEIC POSITIONS 
TWAS-CALIPORNIA ARC 

Baldy(U.8. 0.8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Cahllna. _ _ _  - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Baldy (U. 8. Q. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Catalina-.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Baldy (U. 8. 0.8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Table _ _ _ _ _ _ _ _ _ _ _  ~ . . . . . . . . . . . . . . . . . . . . .  

Etation 

4.9189888 82,88286 

6,1143240 la 113.98 
6.2254135 l&ocO. 31 

6.0862387 121,686.48 
6.28475C8 187,129.14 
4.9P77444 9 9 , a l . W  

Latitude and 
lon%tade 

-palpohr(s 

B d d y  (n. 8. 0. E.), 1910,l. 1936 (d. m.) _ _ _ _ _ _ _ _  
Carallna, 1910, r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Table, 1910, r. 1936 (d. m.) . . . . . . . . . . . . . . . . . . . . . .  

8npmtition (U. 8. G. 8.1, 1910, r. 1938 (d. rn.)-- 

Whitetank, 1910, r. 1 M  (d. xu.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
A b r J a p ,  1914 1.1938 (d. IIL) _____________ 
Fhqmhdla. 1910, r. l92i (d. m.) ______-_____ 
Mohawk, 1010, r. I924 (d. IIL) ___________ 
MaLatral, 1910, r. l a  (d. IIL) ______-___________ 

0 , ,, 
31 41 45.737 

110 60 am 
82 26 33.722 

110 47 16.962 

32 46 11782 
112 07 !B.m 
33 24 39.w 

111 24 00.286 

a3 34 01.662 
112 a3 n.601 

32 46 08.130 
112 22 44.807 

33 48422pd 
113 10 46.130 

82 a6 22.m 
113 38 49.403 

a4 a3 46.280 
111 n 39.oa 

AZ.ilUllth 

o *  n 

3 P 2a.n 

?&( 69 16.64 
313 63 44.60 

331 46 16.18 
344 36 01.90 
43 02 36.96 

218 49 33.90 
33.5 46 17.10 
m3407 

189 I 26.91 
231 06 1L49 
288 39 39.38 

290 08 2246 
823 IJS 25.48 

191 86 u n  
222 62 4L39 
281 01 46.67 

61 63 09.19 

Back admntb 

0 # ## 

183 m a n  

106 42 29.00 
134 34 36.a 
162 OB 1288 
164 62 6268 
22? 63.16 

166 00 29.87 

349 P a4.n 
61 a8 16.36 
89 47 65.04 

110 34 a7.04 
142 47 16.00 

11 46 a7.82 
43 28 22.03 
81 42 49.87 

W 16 3L76 

OB n a a 3  

Dlstanm I 
1- TO station 

Whitetank I 6.0624476 1111,464.23 

Feet 

272.252 9 

428,882 3 
651,312 2 

399, a. i 
646,747.9 
3% 383.8 

357,492 6 
324.427.0 

301,487.6 
383,905.8 

266,848.7 
486,767.9 

464,143.3 
487.74% 1 
394.8889 

378,SlS.g 



Station 

Supplnnentary points 

Marimpa estmnomical station ecantric, 1910 (d.) 

Mm'copa east pier, 1910, r. 1921 (d. m.) 1 ____._____ 
Marimps west pier, 1910 (d. m.) 1 

Maricopanorthwest base (U. 8.0.8.). lSlO(d. m.) 

Comobabi Peak. 1910 (n. d.)--- 

Desert Peak, I910 (n. d.) 

ofla Peak. I910 (n. d.) 

Mare, 1910 (n. d.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Four Peaks, I910 (n. d.) ______-___________________ 

Flat Top (center), 1910 (n. d.) . . . . . . . . . . . . . . . . . . . .  
Needles. I910 (n. d.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Latitude and 
longitude 

0 , ,, 
33 03 33.887 

112 a3 00.229 

33 03 33.483 
112 02 59.671 

33 03 33.462 
112 02 59.741 

33 03 00.130 
112 M 14.116 

31 46 15.6oL 
111 35 42556 

32 43 07.38) 
111 23 58.763 

33 10 02.733 
112 53 04.268 

33 I6 24.120 
112 16 48.oB1 

33 40 m.D.928 
111 19 36.812 

32 38 07.211 
112 44 29.210 

33 24 1 2 m  
113 I8 1x645 

TEXASCALIFOBNIA ARC-Continued 

ACimnth 

0 , ,# 

11 37 49.5 
42 11 31.2 

138 U7 18 

141 M 68 

13 58 23.6 
131 05 08.5 

155 31 65.6 
276 29 26.9 

93 25 24.3 
179 58 14.4 

214 22 13.0 
314 07 04.6 

345 49 41.3 
141 40 40.3 

36 05 04.3 
84 02 25.6 

189 22 38.6 
249 01 05.7 

176 03 04.7 
255 U7 01.8 

Back admuth 

0 , ,, 
191 35 23.7 
M 00 47.7 

318 07 I8 

321 M 58 

193 L% 32.8 
311 04. 44.4 

335 14 a 1  
98 53 0 2 8  

273 01 529 
359 58 13.5 

34 33 00.3 
134 P 34.4 

I65 M 46.1 
321 31 29.8 

215 38 51.0 
263 21 320 

9 28 40.0 
(98 12 w.3 

355 01 40.3 
76 31 43.7 

To station 

Table. _ _ _ _ _ _  _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _  _________. 
Marimpa.. _ _  _ _ _  _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  -.. _ _ _  
Marimpa astronomical station eccen- 

Maricopa astronomical station ecoen- 

Table. -. -. - - _ _  - - - - - - _ _  . - .-- - _ _  _ _ _ _  _ _ _  . 
Maricopa astronomical station e w n -  

tr ic. 

h i C .  

M C .  

agarithm 
(meters) 

4.539867 
4.661952 

1.335919 

1.312885 

4.530340 
3.200625 

5.078480 
4.853369 

4.832901 
4.885201 

4. m w  
4.819386 

4.774360 
4.618801 

6.103582 
5.060307 

5. (r;Io157 
4.580715 

4.857664 
4.855438 

Distance 

MOkS 

w, 883.1 
45,914.7 

21.673 

m. m 

33,911.0 
1,687.2 

19,808.4 
71, H5.9 

6S, OBI. 4 
76,771.7 

53.764.0 
65,975.8 

69,478.6 
41,572 0 

28,935.2 
14,896.6 

04,760.7 
36,367.6 

45, (81 6 
71.688.6 

Feat 

113 724 
160: 638 

71. I1 

67.40 

111.258 
6.207 

393. M15 
234,074 

3% 
176.391 
216.456 

195,138 
136,391 

416,453 
376,957 

343,670 

149.158 

119, a16 

235,182 



UNITED STATES-MEXICO BOUNDARY ARC 

31 57 53.425 
111 35 54.985 

32 25 03.600 
111 30 17.684 

32 32 44.665 
111 53 19.288 

~~ 

Pl+uipalpoinlr 

Kitts. 1920, r. 1938 (d. m.) 2% 02 57.22 
292 32 27.42 
211 24 15 

267 26 60.85 
322 W 48.49 
io 00 ian m 40 41 

291 23 25.56 
336 55 40.07 

Sierra Prieta, 1920 (d. m.) 

huth Momtain, 1920, r. 1936 (d. m.) 31 59 68.557 
112 os 46.658 

32 27 40.775 
112 35 22.977 

32 01 36.116 
112 41 23.312 

Saucsda, 1920, r. 1938 (d. m.) 

201 46 04.42 
232 21 18.35 
274 06 (8.12 
2 1 8 2 2 0 3  

281 43 28.65 
320 39 13.67 
307 12 06 

191 02 5227 
232 27 17.29 
273 12 16.57 
314 27 18 

Sierra del A b ,  1920, r. 1936 (d. m.)- 

32 01 32108 
113 OS 41.112 

Qrowler, 1920 (d. m.) 

Quitoveguita, 19Zl (d. m.) 185 32 37.36 
227 07 24.61 
269 42 53.16 

whitetank _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Harqaahalla ______.___________________ 

Forepaugh _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Harquahalla-- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4 . 8 M 5  
4.5177556 

4.3808938 
4 3211706 

32 24 37.069 263 08 51.75 
113 06 02659 I 317 33 55.77 

RMMPoinli 0 , I ,  

Forepangh, 1924 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  33 59 4 5 . m  
113 04 00.205 

InitMMonnmsnt, 1924.r. 1936(d.m.) _ _ _ _ _ _ _ _ _ _ _  34 00 01.019 
113 19 68.104 

0 , ,t 

315 06 10.88 
51 45 16.76 

271 03 29.37 
3 20 16.72 

0 t I ,  

55 28 5236 
112 56 13.68 

87 49 64.83 
142 21 4481 
169 57 18.67 

111 35 47.63 
157 04 57.42 

21 54 19.54 
52 41 49.01 
94 24 1238 

82 06 04.77 
140 53 25.09 

11 06 04.52 
52 52 57.82 
93 29 33.88 

83 25 18.a 
137 47 04.49 

5 34 01.84 
47 25 10.67 
89 57 21.70 

Saucada .._____________________________ 4.6911633 
Sierra Prieta. _._______._______________ 4 9773048 
South Mountain __.___________________ 4.7113231 

I Azimuth mark. 

Smceda. ______._______________________ 4 6847676 
Sierra del AJo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.7589124 

MARICOPA-YAVAPbl COUNTY-LINE ARC 

0 , ,, 
135 23 09.92 
231 35 55.65 

91 12 25.33 
183 19 60.26 

%$996.43 
77, 106.65 

67 479.43 o i  279.07 
60: 980.72 

38,770.49 
69,974 68 

65 241.60 

51,904 38 
76 190.77 

50Q4.n 
66,540.49 

49 109 25 
94' eOa: 30 
51: 442.62 

48,391.33 
67.632 39 

42 880.85 
71' 210.10 4 977.99 

66.870.65 
32,942.43 

24,603.32 
20,949.35 

&, 105.8 
25% 973.7 

221,388.8 
335219.7 
167,259.2 

127,199.5 
-229,576.3 

214,046. 8 
249, w. 2 
170,288.6 

218,308 3 
216,845.8 

161,119.3 
311,378.6 
iss, 774.7 

168,763.9 188,754.2 

140.619.3 
233,628.5 
141, OOJ. 6 

no. 7l9. 5 
lOe, MS. 6 

w 7 1 9 . 4  
ennts 

1 No check on this position. 



MARICOPA-YAVAPAI COUNTY-LINE ARC-Continned 

Btaffon LstItnde and 
longitude Azimnth Back h n t h  

Distance 

To station 
Meten Feat 

McDowell, 1924, r. 1935 (d. m.) 

Bilby, 1924 (d. m.) 

Buford, 1924 (d. m.) 

0 t It 

33 63 3Ll.TB1 
113 15 41.147 

33 56 65.861 
112 31 12668 

33 39 a6.636 
111 49 P.sm 

M 01 lam 
112 00 66.499 

33 M 18.705 
111 46 68.885 

33 69 63.250 
111 42 61.840 

33 57 49.Qm 
112 OB 57.107 

34 02 62.078 
112 OB 37.978 

33 56 33.010 
112 12 58.m 

34 00 02282 
113 17 37.000 

I M 00 00.604 
113 08 28.344 

34 00 01.286 
113 14 42.980 

33 m 49.839 
113 08 27.241 

33 M 69.281 
113 00 17.351 

33 68 6 7 . a  
112 56 34.600 

33 65 27.ns 
112 56 07.417 

34 00 20.m 
112 60 07.065 

33 65 a340 
112 49 60.644 

33 69 68.161 
112 45 40.776 

33 5.5 522321 
112 43 XQ7l 

33 68 16.760 
112 41 33.073 

33 Ijs 34.662 
112 38 62041 

33 57 06.386 
112 32 a909 

33 56 27.144 
112 a0 26.630 

0 , ,, 
41 25 63.16 

151 12 18.28 
237 17 lass 

4 41 45.01 
78 58 25.80 w 03 05.28 

81 35 39.85 
116 36 07.41 

327 41 58 
216 49 l a 6 1  

26( 47 P.88 
336 02 08.52 
45 01 54.76 
80 18 25.20 

7 31 19.13 

240 63 0B.m 
119 17 28.70 

!E2  67 06.11 
34 11 01.w 

z(s 17 00.28 
321 OB 43.31 

282 07 42.30 
a36 04 58.88 

203 42 18.95 
244 35 13.41 
255 39 07.00 
310 37 03.40 

346 08 0B.n 
89 P 62.09 

2/3 56 4261 
42 56 44.n 
90 05 4224 

210 05 43.15 
7 04 63.26 

90 24 27.03 

77 42 35.39 
I34 52 33.20 
180 OS 17.44 
216 58 20.28 

88 42 49.68 
128 31 OB.P 
147 00 64.88 

31 M 24.68 
88 07 P . 5 6  

Ba 14 56.37 
123 12 aaw 
176 12 17.98 

85 65 23.61 
46 43 a0.m 

91 44 18.02 
L28 42 20.86 in P 43.u 
I 39 46.53 
96 61 08.54 

83 55 61.43 
128 01 0 2 8  
165 W 10.41 

25 24 22.11 
101 37 63.w 

M 54 0280 
103 48 37.73 
107 02 41.71 

82 07 44.06 
106 54 11.61 
Z76 07 61.24 

LOB 46 (6.m 
L#l 43 61.74 

0 I ,, 
221 P 03.28 
331 OB 54.44 
57 P 49.95 

184 40 30.08 
258 30 (819 
276 44 16.83 

261 11 16.38 
2B8 11 61.63 
37 01 .%8 

85 06 01.53 
156 OS 33.68 
224 43 49.01 
280 01 28.44 

187 28 59.03 rn 09 4281 
61 03 55.66 

73 05 36.w 
214 08 43.42 

55 m 22.46 
141 16 28.38 

102 12 34.73 
I56 06 28.95 

P 44 40.80 

75 42 28.58 
130 60 10.10 

166 OB 1440 
268 22 3285 

(14 u 57.28 

93 69 11.33 
262 62 41.71 
269 68 15.08 

Bo 0B 13.77 
187 04 m.77 
210 22 49.72 

257 as 33.36 
314 49 03.32 

0 08 17.94 
37 00 49.41 

268 38 16.25 
306 28 36.08 
326 58 60.40 

211 62 20.25 
288 03 14.39 

282 12 36.90 
a03 08 00.95 
x5 12 0280 

225 39 69.37 
285 61 (6.79 

271 '40 47.70 
309 as 35.26 
357 23 39.19 

Zl6 37 28.00 

263 52 18.61 
308 67 20.27 
336 M 66.77 

206 P 17.37 

ZH 61 28.23 
283 44 49.24 

282 01 62.25 
286 60 64.32 
96 MI 60.57 

286 45 21.60 
306 18 3203 

276 43 a7.63 

281 3s 35.60 

287 01 11.70 

I I 

3. s364669 
4.214@377 
4 2496386 

3.8852283 
4.0838371 
3.6499142 

4.0573182 
4.1337655 
3.9811349 
4.0567184 

40999553 
4.1935383 
4.0214179 

4.0344731 
4.0585108 

3.81IW19 
4.1614253 
3.8214419 

4.1115383 
3.8887325 

3.9880866 
4 1286365 
3.8898186 

4.0311825 
3.8368837 

3.8937233 
4.11885'12 
3 . 9 1 w  

3. MlU21 
3.8122527 

3.8381901 
4.033482) 
3.6357911 

4.2131512 
3.6785452 
3.4383m 

3.6110814 
3.1692691 

6&825.08 
72,037.82 
aq 833.91 

51,410.58 
43,871.72 
71 16216 
47; 337.55 

34,074.68 

a/18473 
11,340.23 

11 286.89 

13,711.02 
10.187.64 

43: m. 95 

1% 4 P .  66 
3,636.76 

6,816.47 

17,768.00 

9, a 6 1  
12, l a .  76 

16,398 e3 

4,485.95 

11, uo. 86 
13,607.10 
9,574.92 

11.395. 11 

12,587.96 
15,614 87 
10,605.63 

10, ItzB. 13 
11.442.23 

6 478.51 
l i  601.91 
8,345.30 

12,828.21 
9,9m. 88 

9,684.n 

4 328. 66 

10,744.66 
6,888.84 

9,856.51 
13,147.92 

6,838.12 
6,4Bo. 12 

13 478.34 

a m 1  

4693.u 
io, 801. m 
$323.06 

le, 338 21 
9,474.28 
2,743.85 

4,081.05 
l, 476.62 

38890.8 
45,020.4 
70,144.1 

139,372 6 
255,621.3 
166,594.6 

228,131.7 
236,344.1 
183,181.7 

168,669.5 
143,936.8 
233,471.2 
165.XR3.6 

93,001. 6 
80,651.2 

111,793.3 

so, 330.3 
37.206.4 

37,030.4 
141.810.6 

44,883.6 

41,866.8 
67,333.3 
31,378.2 

157,477.3 

40,768.6 
11,931.6 

33,423.9 

63,801.2 
64rn.8 

31.711.3 
39,776.0 
14,652 0 

37,437.1 

37,386.5 

41,289.0 
61,228.8 
WM5.9 
3 4  37,640.0 518.7 

2::; 

21,258.2 
47,578.3 n, 378.6 

42, US. 3 
32,712 7 

31,773.9 
44, m. 2 
3 0 . ~ 7  

35,251.4 
22, 535.6 

32,337.6 
43,136.1 n. 216.3 

!B, 7828 
21,293.0 

28.521.6 
35,438.6 
la, 183.2 

63, 586.4 
ai ,  083. 6 
9,002 1 

13,388.1 
4,=6 



I 

33 53 38.275 
112 08 34.960 

33 53 02.358 
112 16 52.797 

33 53 28.82 
112 18 18.06 

33 52 59.14 
112 16 43.01 

33 52 58.70 
112 16 40.54 

33 55 25.363 
111 58 41.931 

34 00 53.551 
111 63 42.006 

34 00 39.440 
111 49 29.201 

111 39 28.470 
34 02 33.W 

33 58 28.301 
111 37 31.576 

34 03 05.101 
111 34 31.602 

Station 

75 08 28.36 
128 33 53.89 
197 57 41.53 

2!D 52 55.01 
295 24 56.84 

235 04 10 
288 58 39 
2924842 

lll 29 44 

101 00 35 

162 30 29.11 
273 31 45.07 

317 24 09.65 
37 18 41.36 
93 57 05.39 

340 27 13.39 

93 51 14.76 

39 09 01.43 

65 10 14.79 
102 25 45.15 
158 40 20.53 

28 26 54.53 
82 37 58.69 

283 17 36.50 

55 45 03.78 

n 16 05.92 

Latitude and 
longitude 

Black. __________. _ _ _ _ _  ____.___________ 
Malpai .... .___.___.___._._____________ 
Table _._._____________________________ 

Malpai ... 
Black. ____._._________________________ 

Black, 1924 (d. m.) 

4.0015068 
3.9365043 
3.910BO8 

3.9474323 
3.6350295 

g New, 1924 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

0 Barry, 1924 (d.m)--: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

0 W 
0 0 

Cholla. 1924 (d. m.) 
I 
rn 

Traverse point A, 1924 (n. d.) 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Barry Monument, 1924 (m.) 1 _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  
Mesa, 1924 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Oook. 1924 (d. m) ____________________--------. ~. 

i 
Barry _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Traverse point A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Bllby--.. _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Buford.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

AcImuth 

2.431701 

1.811682 

4.0569521 
4.2569497 

0 , ,, 
2 06 25.8‘ 

308 42 25.81 

12 44 ~ i a  

132 02 21.0: 
270 15 21.1, 

89 29 4E.s 
105 22 32.63 

348 47 39.60 
90 10 35.72 

284 45 00.37 
10 10 05.94 

143 27 53.43 
216 39 49.30 

109 19 15.16 

349 49 45.47 
2 s  32 20.58 

34 00 00.733 
111 35 21.783 

34 00 06.591 
111 29 11.061 

167 27 04.35 
213 22 29.70 
ZM 14 58.33 

110 08 62.23 
287 58 36.16 
336 19 40.04 
13 59 59.40 

49 29 01.56 
126 60 16.65 
192 45 55.65 
239 43 50.83 

88 56 30.67 
123 48 01.42 
199 18 21.59 

33 52 14.591 45 w 33.m 
112 14 52333 108 46 3234 

200 14 15.84 I 

Back azimuth 

0 t ,, 
182 06 18.93 
312 02 04.87 
Bo 17 33.89 
128 45 52.13 

192 43 21.52 
269 29 12.58 
285 21 40.77 

188 48 1222 no 09 57.66 

84 47 49.40 
180 09 33.48 

323 22 43.49 
36 44 49.25 

2Ml 15 03.91 
78 38 20.30 
169 50 4458 

347 25 46.36 
33 25 22.53 
106 18 49.87 

290 MI 20.62 
108 00 15.80 
156 22 18.62 
193 58 46.04 

293 22 05.18 
329 46 05.80 
19 02 01.49 
35 22 14..80 
44 13 40.69 
1 3  37 47.77 

225 46 37.90 
288 41 36.70 
20 15 19.61 

255 04 65.98 
308 31 27.10 
17 58 36.15 

42 55 06.00 
115 26 03.99 

55 07 08 
105 59 26 
112 50 37 

291 29 39 

281 00 34 

342 29 1447 
93 38 16.83 

137 27 54.32 
217 15 53.78 
273 53 0287 

160 28 36.81 
235 39 54.96 
213 48 53.34 

219 04 48.03 
257 10 28.64 

245 04 57.48 
282 19 03.93 
338 39 16.27 

208 25 13.85 
282 35 13.60 
83 21 27.56 

228 27 49.00 
306 47 59.75 
12 46 23.73 
59 48 09.62 

268 53 03.36 
303 45 02.05 
19 19 13.11 

Buford __________._____________________ 4.1836391 
Mesa _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 1041303 
BUby _ _ _ _ _ _ _ _ _ _ _  ~ . . . . . . . . . . . . . . . . . . . . .  40472132 

Ridge.. ._._____.__. _ _ _  --. ________._ - - 3.8784293 
Club __..__.._..___.___._----..-.----.. 3.9953392 
Mazatzal.. ______. . __._____._..__..__.. 3.8537043 

Dbtance 

Meters 

$893.16 
1,638.43 
2.468.28 

7.715.32 
1,884.42 

7,789.10 
8,453.29 

23,154.85 
!U, 693.41 

12,249- 14 
16,888.40 
15,465.05 

16,535.07 
14,486.32 
11,158.48 

14,611.65 

8.521.44 
9,517. 65 
9.584.83 

12,504.95 

12; 375.19 

15,209.60 
14,386.44 

10, m4.76 
8,639.81 
8,146.68 

8,859.87 
3,427.91 

10,024. Q 
2.317.2 
5,736.4 

8486.38 

no. 210 

64.801 

11 401 24 4 069: 65 

15 282.97 

11,148.42 

17,175.68 
6,501.33 

18,447.97 15,855.76 

16,085.67 
18,855.97 
8, 102.93 

9,698.47 
7,626.35 
10,653. 53 

4? 382.76 
7,842.04 
5,824.62 
13,740.81 

9,515.45 

li 709.55 
11,466.39 

9,893.25 
7,140.10 

Feet 

28.399.5 
3,276.3 
19,996.5 
39.864.9 

29,144.2 
6,375.4 
8.097.9 

25,312 7 
6, 182.5 

26,554.7 
27.733.8 

78,718.4 74 967.2 

40,184.1 
65,408.0 
50,738.3 

W248.8 
47,527.2 
36,609.1 

24,369.8 
15,821.2 
59,855.9 
45,927.3 

47,938.4 
41,026.7 
27,957.4 
31,225.8 
31,479.0 
40, m. 9 

32922.4 
28,345.8 
28,727.9 

29,068.1 
11,246.4 

212.60 E 
37,405.6 9 
59,283.5 2 
50,075.3 
41,697.9 
36,576.1 

37,619.3 

21,329.8 N 
0 

60, 524 7 
52,020.1 -7 
5% 714.4 

31,819. 1 
25,020.8 
34,952.5 

14,379. 1 

19,109.6 
45,081.3 

25,728.4 

31,218.6 
32,458.1 
23,425.5 cI 

INo check on this position. Because of ita close relationship to the main scheme, thb station was Included with the “principal points.’’ cu 



MARICOPA-YAVAPN COUNTY-LINE ABC-ConthUed 

Mdpai _.__ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
B e y .  _ _  _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _  __. _ _ _ _ _ _ _  _ _  A MS _________._____________ ~ ___._ 

8tation 

4.2386867 

3.7134470 
3.9365190 

F'rindpol pointdont inued 

Deadman. 1924 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Summit. 1924 (d. m.) 

Supphmenlarg POhJI 
Barlow bonndarymonnment No. 1,1924 (d. m.) 1. 

Thompson boundary monument No. 2, 1924 

Thompson boundary monument No. 3, 1W 

T. 8 N., R. 9 W.. sac. 25, southwest corner, 1924 

T. 7 N., R. 9 W., ax. 25, southwast eomer, 1W 

Thompson boundary monument No. 4, 1W 

Thompson boundary monummt No. 10, 1W 

(d. mJ.1 

(d. mJ.1 

(d. mJ.1 

(d. m.) .I 

(d. mJ.1 

(d. mJ.1 

Thompson bonodafy monument No. 11, 182 

Bullard Peak, 1924 (n. d.) 1 . . . . . . . . . . . . . . . . . . . . .  
Agofls, water tank. 1924 (n. d.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

(d. mJ.1 

Eagle Eye Peak, munmit, 1924 (n. d.) _ _ _ _ _ _ _ _ _ _ _  

Seven Mile Peak. 1924 (n.d.)------------------- 

Vulfore Plcecbo, 1924 (n. d.) 

Wickenbntg,cburch b o w ,  1924 (n. d.) 1 

Faith (0. 8. 0 .8 . ) .  1924 (m.) .... 

Spnare Rock (0. 8. 0. S.), 1924 (m.) 1 

Morristown magnetic station, 1924 (n. d.) 1- _ _ _ _ _  
Momistown railroad station, sonthesat comer 

Nada, schoolhouse, 1924 (n. d.) 1 

Syenite (U. 8. 0. E.), 1924 (m.) _ _ _ _  ~ __________.__ 

1924 (n. d.j.1 

Estrella Mountains, highest summit, 1924 (n. d.) 

1 No check on this positipn. 

Latitude and 
longitude 

0 # ,, 
34 00 00.148 

111 41 21.650 

34 00 10.527 
111 45 34 .M 

34 02 46.042 
112 Os 47.651 

112 M 03.547 
34 02 iam 

34 01 54.621 
112 00 45.799 

34 00 01.02 
113 19 58.79 

34 00 01.29 
113 14 42.41 

34 00 00.43 
113 Os 25.30 

34 00 03.44 
113 Os 25.49 

33 54 49.77 
113 08 27.25 

33 59 69.72 
113 04 05.98 

33 59 58.14 
1n 45 4o.n 

33 59 58.14 
112 44 29.44 

34 03 55.25 
113 n 1863 

33 56 w 5 7 e  
113 10 24.494 

33 53 26.671 
1x3 10 04.344 

33 62 46.282 
112 47 39.830 

33 68 09.87 
112 43 41.M 

34 01 39.247 
112 42 10.631 

33 57 45.14 
112 30 50.98 

33 51 1294 

23 51 08.85 
112 37 18.93 

33 45 63.00 
112 31 28.94 

33 50 57.521 
112 23 18.015 

112 37 20.67 

33 16 24.200 
112 16 48.137 

Azimuth 

0 , ,e 

212 01 54.43 
269 51 37.09 
295 35 46.70 

12 31 48.13 
98 25 0243 
284 13 55.56 

342 43 37.97 
88 12 06.11 

52 13 30.52 
WI 63 223 

291 02 45.58 

51 39 46.78 
97 25 49.81 
la 31 43.52 

2 7 2 5 6  

K I P  

168 36 

14 00 43 

182 25 

270 17 02 
341 37 3s 

9845 

275 4a 45 

305 21 15 
3 4 4 0 8 0 2  

317 30 34.4 
54 53 23.3 

205 44 5 2 2  

128 34 29.4 
149 33 03.0 

272 50 43.3 
288 43 41.2 
78 38 4.5.1 

133 09 15.3 

327 35 14.5 
105 12 24.4 
192 55 53.6 

60 51 28 
112 13 39 

347 41 59.4 
10 39 38.4 
60 00 0&8 

5 15 34 
93 23 45 

!a43602 

221 09 41 
232 31 I 

154 47 14 
272 39 03 

148 25 16.9 
I74 51 07.3 
345 40 59.1 

141 40 40.1 
212 51 51.6 
220 43 5 2 7  

m 53 09.8 

mi 47 m 

Back azimuth 

0 I ,, 
32 02 58.82 

115 37 55.26 

192 31 00.21 
278 22.50.93 
104 18 25.30 

m 64 59.27 

182 44 38.70 
278 11 37.93 

232 Os 31.72 
276 50 15.56 
111 04 30.82 

231 36 19.14 

192 31 38.09 
m m 51.97 

9 2 5 6  

269 m 

348 36 

194 00 46 

2 2 5  

m 21 14 
161 37 41 

m45 

w 4 u i  

l252456 
164 Os 47 

137 31 39.8 
!U4 50 'B.6 
25 45 58.2 

m 50 02.0 
300 28 57.4 
329 30 27.4 

92 54 31.2 
108 45 11.2 
258 35 41.8 
313 08 1 2 2  

147 43 07.8 
284 54 22.0 

12 57 00.1 

240 48 03 
292 10 04 

167 42 20.4 

239 58 11.2 

185 14 07 
272 56 17 

41 50 45 
54 37 28 

41 13 05 
52 33 23 

334 45 23 
9 2 4 4 2 2  

328 23 23.7 
354 50 53.6 
165 41 44.5 

321 31 29.7 
33 08 21.0 
41 11 07.7 

im 38 54.7 

I DiStanW 

To station 
Logarithm 

(meters) 

5, €85.43 
9,232.71 
6,546.02 

10,157.21 
6,088.72 

12.778.51 

9,558.45 
1,304.15 

17 364.68 
8: 840.10 
5,169.48 

12.163.51 
13,765.25 
1, 147.23 

2 3 0  

14.72 

6.45 

90.17 

2.00 

11,583.9 
470.1 

1.69 

53.a 

12, 449.4 
7,602 8 

4.459.2 
9.946 3 
6,979.7 

8,655.3 
19,510.7 
14,110.1 

10,580.0 
4,379.4 
8,605.5 

11,522.1 

41.013.5 
51,562.5 
13,652.9 

10,842 6 
10,678.0 

4,525.1 
10,876.4 
6, 227.1 

* 041.9 
75,779.4 

14,176.6 
4,840.2 

14,289.4 
4,917.8 

11,951.9 
14,747.0 

7,023.6 

41,568.8 
84,657.8 

9,961.1 

6480.7 

115,805.2 

Feet 

la, 259. 2 
30,291.0 
21,478.4 

33,324.1 m, 008.9 
41,924.2 

31,359.7 
4,278.7 

56,970.6 
28,346.7 
16. W. 2 

39,873.6 
45,181.5 
3,763.9 

7.5 

48.3 

17.9 

295.85 

6.6 

?$E 
5. 23 

176.69 

2E 
14,630 
32,632 
!a= 
28,397 
64,011 
46, 293 

34,711 
14,368 
28.233 
37,802 

134,558 ' 

169,168 
44,793 

35,573 
35,033 

14,816 

3% 
144,494 
2% 620 

46,511 
15,880 

45,881 
le, 134 

39,212 
48,382 

32,681 
23,043 
27. u57 

136,380 
m , 7 4 8  
3eo. 



MARICOPA-YAVAPM COUNTY-LINE ARC-Continued w m 

Saddle, 1834 (d. m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Station 

33 14 45.387 
113 07 12588 

Latitude and 
1 on gi tn d e 

138 16 41.29 Rock ________.________________________ 
180 42 54  80 Painted .________._____ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
208 25 51.68 Monte .___.___._______________________ I 

P ~ d P e a k ( U . S . 0 . 6 . ) , 1 9 2 4 ( n . d . ) l _ _ _ _  _ _ _ _  33 44 49.28 1 112 10 48.13 

4.2839194 
4.4329616 
4. 1295505 

Rock Pinnacle (U. S. 0. 6.), 1924 (n. d.) 1 _ _ _ _ _ _ _ _  33 43 38.04 
111 51 60.00 I 

19,227.35 
27099.52 
13: 475.67 

Weaver’s Needle, 1924 (n. d.) 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  33 25 58.42 1 111 22 11.80 

83,081.7 
88,809.0 
44,211.4 

Davenport Peak. 1924 (n. d.) 1 . . . . . . . . . . . . . . . . . . . .  34 00 16.36 
111 36 3206 I 

Rme, la34 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Powers Butte, 1834 (d. m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
, ., 

Wintarsburg, 1834 (d. m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

“0” (0. L. O.), 1834 (d. m). . . . . . . . . . . . . . . . . . . . . .  

Bnckeye, 1934, r. 1936 (d. m) . . . . . . . . . . . . . . . . . . . . .  

White, 1934 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Brown, 1934, r. 1936 (d. m) ________________--____ 

Bradley, 1934, r. 1936 (d. m.) 

Litchfleld, 1935, r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Initial Monnment, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Glendale, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Salt, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1No &e& on tbls p&tion. 

Saddle Mountain, 1924 (n. d.) 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  33 57 25.44 
111 31 17.05 I 

33 20 12386 
112 59 21.924 

33 18 24383 
112 44 a3.124 

33 24 58.901 
112 52 28.985 

33 27 00.321 
112 46 60.818 

33 18 39.127 
112 33 M.676 

33 28 22082 
112 34 55.782 

33 28 45.027 
112 27 a770 

33 22 23.428 
112 24 44.302 

33 31 12922 
112 21 40.666 

33 22 37.716 
112 18 18.808 

33 32 09.776 
112 11 06,127 

33 19 54941 
112 07 28.711 

0 I ,, 
32 53 03.548 

113 08 EL659 

33 00 55.210 
113 01 Z 8 6 1  

33 08 13.745 
113 11 04282 

33 06 59.820 
112 58 58.291 

Powers Butte _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
(0. L. 0.) .______-_______________ UO., 

Azimuth mark. 

Buckeye. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Powers Butte _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
“0” (0. L. 0.) ____.___________-._____ 

4.2015610 
4.8843703 

4.2092016 
4.3858862 
427a3523 

Admnth 

0 , ,, 
144 07 46 
155 30 40 

154 04 36 
199 51 35 

134 08 46 
144 23 42 

2846628 
57 59 25 

78 47 39 
2063200 

Buckeye ________._________ ~ _ _ _ _ _ _ _ _ _ _ _  
White ____________._____._--------.--- 
Brown _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  ~ _ _ _ _ _  
Bradley ..---. . . _________._____________ 
Brown _._______.._____________________ 
Azimuth mark. 

Back azimuth 

4.1780988 
4.2850723 
4.0897674 

4.2301STQ a. 8779910 

To station 
Logarithm 

(meters) 

0 I ‘ I  ,, 

313 48 31 Mesa ___._____.___ ~ _________________._ 4.894306 
Buford _ _ _ _  _ _  .___ ~ . . . . . . . . . . . . . . . . . . . . .  4.817303 I 524 09 57 1 

258 38 53 Buford _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.392535 
25 34 02 I Maratzal______.___._._________ _______I 4 . 1 1 W  

YUMA TO STEWART DAM ARC 

0 t ,, 
347 17 27 

37 02 34.62 
111 14 a 
312 00 25.94 
351 47 04.77 

18 58 57.11 
96 57 17.66 

165 47 19 

318 12 10.77 
340 39 45.84 
28 27 58.53 

37 53 5223 
96 28 11.12 

156 01 39 

321 M 63.08 
358 33 4490 
60 28 1490 

66 34 06.65 
98 02 24.59 
21 59 08 

a12 51 50.46 
2 18 10.70 

60 28 3a.19 
2112 03 11 

344 4 58.57 
57 68 14 18 
66 50 40.38 

3 5 9 2 3 5 5  

81 43 21.80 
124 10 49.67 

354 23 60.78 
37 34 28.43 
82 17 1240 

32 17 53.38 
86 42 59.58 

843738 

203 18 17 

125 01 01.20 
162 58 17.57 

16 14 LU.73 
61 23 00.46 

70 n 45.20 

329 51 02 

87 29 40.05 
129 55 31.03 
161 54 28.07 

32 27 24.32 
83 58 30.18 
95 47 2821 

247 36 33.22 
196 20 45 

108 35 40.83 
133 30 09.87 
165 57 38.29 

/ 

8 tl 

Admnth mark. 

216 b!? 45.28 Tartron .______________________________ 4.2699711 I Azimuth mark. 

132 05 41.0s Painted ._.____________________________ 4.3047025 
17l 48 29.62 Tartron .________._____________________ 4.- I 

141 58 21.45 
178 33 57.84 
230 21 58.55 

236 29 13.97 m 53 59.88 

132 66 28.64 
182 17 5246 
230 22 46.02 

164 45 31.83 
!a7 01 20.79 
246 47 34.06 

281 37 47.40 
304 a3 4256 

174 24 2442 
217 29 27.21 
262 10 38.15 

212 14 07.16 
288 38 39.20 

230 22 4262 
304 55 24.38 
342 57 00.74 

196 12 22.46 
241 20 0207 

267 26 08.42 
309 50 4227 
341 52 37.30 

212 23 25.34 
283 50 39.75 
275 35 06.85 
67 48 33.m 

286 29 41.86 
313 Z 19.51 
345 55 38.40 

Distanca 

Meters 1 Feet 

18 888.9 
15:0i9.3 9 

78 398.2 

1,868.7 
19.019.4 

24,690. 8 
12,972. 1 

65: 660.3 
2.7,211 
216,420 

e, 124 
62,399 

81,006 
42,569 

16,028.82 49,310.3 
22,156.49 72,691.8 

14 Q40. 98 
24, 424.19 
15,8M. 63 

16 725.84 
23: 886.70 

17 853.97 
21: 396.15 
13,850.97 

le, 475.33 
23,124. 73 
8,50282 

15, WXI. 00 
24, IO. 94 

le, 188 31 
23,220.21 
18, 635.98 

19,889. 60 
12 ‘XV. 61 

16, 1oL 23 
19, m. 46 
12,296.10 

9,505.85 

9,953.83 
17,646.92 
16,699.58 

20, 878.95 
16,464.50 
34,774.78 

16,989.00 

36,287.58 

17.610.05 
30,378.68 
23, 337.58 

52,298.7 
80,131.7 
51,852 4 

64,874.7 
‘18729.2 

s& 575.9 
70,197.2 
G44-2.7 

64,052 8 
75,888.4 
31,177.2 

52, 184.9 
79,497.7 

53,111.1 
76, 181.6 
61. 141.5 

05,2.54,1 
40,051.1 

49.554.5 
83,249.4 
40,341.5 

as, 738.1 
31, 187. 1 

q656 .9  
57,896.6 
*7sa5  

68.500.4 
54,017.3 

114,080.3 
118, 053.5 

57,775.6 

76,536.6 
99,667.3 



YUMA TO STEWART DAM ARC-Continued 

Mesa. _ _ _  -. - - - - - - - _ _ _  _ _ _ _  ~ _ _  _ _  . _ _  - - _ _ _  
“D” (0. L. 0.) ___._______________._ _ _  
Azimuth mark. 

Statlon 

3.8740688 
4.1750730 

Oomt H o w  1936, r. 1936 (d. m.) _______________. 

Initial Monument ____. _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  
Bradley _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Camela Back, 1936, r. 1936 (d. m.) -___-_-_-.--... 

4.087718 
3. @39628 

Usmy CO. 8. 0. 8.1, ISUS, r. 1938 (d- m.) _ _ _ _ _ _ _ _ _  
Saw&, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Fort CB. M. 1812 U. 8. 0. 8.),1935 (d. m.) 

Etewsrt M o ~ t a i n ,  1938 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Adams, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

suPP~mmlowpolntr 

Saddle, water tank, 1934 (n. d.)* 

Mid, 1634 (d. m.) 

Crossing, 1934 (d. m.) 

“B” (0. L. O.), 1934 (d. m.) 

~ Y S L U p a  Airport, air beacon, 1934 (n. d.) I - - .  

drchee, 1- (d. m.) 

Cotton, 1936 (d. m.) 

Latitude and 
longitude 

0 , ,, 
a3 21 22401 

112 01 24.794 

33 28 51.622 
I12 04 30.221 

33 30 52885 
111 57 39.239 

33 25  16.501 
111 49 47.667 

33 32 31.052 
111 53 28.661 

33 28 28834 
111 45 04.118 

33 34 28.057 
111 46 44.884 

33 30 01.313 
111 38 23.795 

33 32 11.914 
111 45 40.w 

33 39 65.145 
111 42 19.46B 

33 34 65.678 
111 33 28.883 

33 38 39.260 
111 35 26.013 

33 OB 28.70 
113 04 45.61 

32 54 32471 
112 I 17.166 

32 65 04.406 
112 64 17.504 

a3 20 64.006 
112 49 rn.448 

33 13 42.759 
112 46 19.238 

33 21 43.98 
112 45 05.40 

a3 !Z2 12113 
112 37 25.0% 

33 P 32.908 
112 28 22854 

a3 26 07.696 
112 24 36.302 

33 28 07.858 
112 17 26.383 

Azimuth 

0 , ,I 

73 57 57.80 
115 22 20.74 
143 04 14.46 
208 50 33.63 

334 41 53.73 
19 34 30.66 

133 49 6893 
83 I 43 

18 21 31.38 
55 01 19.96 
96 33 15.25 

218 19 5212 
210 04 36 

68 14 16.64 
130 28 04.50 
283 67 I 

337 05 03.92 
30 58 34.06 
65 07 07.56 
0 12 25 

61 02 43.37 
119 MI 59.28 
225 02 49 

346 49 51.24 
15 31 17.03 
70 42 39.08 

74 37 05.00 
122 35 15.20 

158 28 a55 
288 37 53.35 
352 18 18.85 

341 a6 21.01 
I9 56 12.62 
34 16 17.46 

40 13 44.25 
123 €4 0836 

335 65 34.83 
16 02 4239 

102 2434.63 
322 19 32 

76 47 17 
158 4l 45 

80 15 54.3 
157 20 13.9 

134 08 10.8 
161 43 U 4  
8 3 0 0 5 6  

19 10 19.3 
85 01 54.6 
93 53 10 

67 01 13.1 
165 22 03.4 
280 15 49 

117 40 44 
za 02 47 

65 46 24.5 
188 40 428 
310 53 39.4 
267 46 45 

I 03 40.5 
136 41 28.1 
Zn 56 34.3 
100 37 32 

303 34 43.9 
1 42 51.7 

2 1 0 0 4 0 3  

306 30 03.8 
11 69 51.4 
as ia 22 

Back azimuth 

0 I ,I 

253 64 3887 
285 04 40.60 
322 58 54.08 
28 57 11.61 

154 43 35.81 
199 32 53.53 
313 46 20.47 

188 19 21. 10 
234 57 33.24 
216 25 49.61 
38 24 X.15 

248 07 53.00 
310 21 44.44 

157 07 04.75 
210 54 l a 5 3  
245 09 48013 

231 00 07.08 
ZRl 62 21.81 

166 50 46.78 
I95 29 3L03 
7.50 38 56.85 

254 33 24.12 
302 30 3847 

338 28 1284 
109 41 64.Z 
172 18 3870 

181 38 31.3; 
1sB 54 21.w: 
214 12 50.61 

220 11 00.08 
803 51 13.34 

196 01 04.08 
282 20 45.w 

1% 56 10.88 

258 43 w 
3384025 

280 10 22.3 
337 18 30.7 

314 04 17.1 
341 40 51.4 

188 08 37.3 
284 66 43.8 

286 57 323 
335 18 (0.2 

297 36 40 
52 08 23 

235 41 4.57 
18 42 05.0 
w 66 36.0 

238 00 38.1 
316 37 49.7 
92 I 34.6 

I23 38 1 1 3  
181 42 47.3 

128 36 33.7 
191 69 Z l  

To station 

Distance 

(meters) 

I Azimuth mark. 

U m  @. 8 . 0 .  8 . ) - - - -  .._________._._ 4 0746191 
Fort (B.M.1812 U.8. 0.8.)  _________I  421W 

4. m486 
4.106476 

I Azimuth mark. 

Meters 

9 738.80 4 885.42 
24,864.47 
3&50280 

11,217.62 
13, m. 38 
14,160.80 

18,615.50 
12 954.77 m, 956.02 
20.577.91 

19,407.34 
16,969.49 

14 533.07 
2 4  017.28 
7,“. 47 

0,420.38 
14.964.87 

11,397.31 
17,666.48 
10,888.79 

lo, 720.33 

4,541.95 
11,958.68 

15,331.71 

6.935.15 

19,278.27 
15,179.86 
12,161.81 

11.874.60 
16, 544 38 

7,544.00 
16,602 IO, 808.79 97 

10 0821 
10:472 4 

16,1245 
12,778.4 

15,627.8 
23,212 7 

14,645.3 
14, ma 8 

10,448.2 
z l m . 7  

129420 
19,962 5 

rq458.2 

7,197.0 

IO, 113.0 
14,790.8 
5.657.0 

11,687.4 

12,0325 

6,912 4 

19,293.2 
6,618.6 

Feet 

31,951.4 
180,069.9 
81,904.3 

126,321.3 

36,802 8 
44,896.0 
46,459.2 

60, 746.3 
42,502 4 
68,753.2 
67,612 7 

m,m2 2 
62458.9 

47,680.6 
78,796.6 
23,571.0 

34906.7 
49,087.2 

37,392 7 
67,960.8 
36,0524 

36,171.6 

14,931.4 

22753.1 

60, m. 8 

39, m. 5 

63,248.8 
49,802.9 
39,888.1 

38,958.6 
54, 279. 4 

24,750.6 
64,471.6 
35,783.4 

33,078 
34.358 
52, ma 
41,924 

w, 84.1 
76,167 

48,049 
48,169 

3,279 
75,199 

4 2  461 
66,494 

40,873 
39,477 
23,612 

33,178 

18,560 

38,344 
22678 

(8,626 



YUMA TO STEWART DAM ARC-Continued 

Olendalo.--. . . ____. .- - _ _ _ _  .- .-. ~ _ _  _ _  ._ 
River--.-. . ~ .  ___.___.____ ..__.__ __._._ 

Rircr.. ________._____ .-.-. . ______._._ 
Glendale.--. .___. __. ~ ____. -. . .- .-. _ _  
River.. ~ ._.______ -. .- .___. .-. .___.. 
Qlcndale ... .___ __. . .. .- 

River ______________. ~ _._..._.__.__..._ 
Oiendale ________________._. . . . .. ...-.- 

Camels Back ._.____._ _ _ _ _ _  . . . . . . . . .-. . 
River ___._._._._.___._.....-...-.-.... 

River ____.____._______._...-.....__.. ’- 

Camels Back ._._____. . ._____._. . . . .-. . 
B. M. M.22. 

Station 

Suppplcmenfary points-Continued 

Power piant westof Phoenix, chimney, 1934 (n.d.)l 

Phoenix, Westward Eo Hotel, flagpole, 1934 

Phoenix, Bast radio tower, 1934 (n. d . ) l____-__ .__ .  . 

Phoenix, west radio tower, 1934 (n. d . ) l . . _ _ _ _ _ _ _ . .  

Phoenix, 1935 (d. m.) _______. ~ _.______ ~ _._____._.. 

Whitem, 1935 (d. m.) _ _ _ _ _  _.-_ _---.______~-_.--. . . 

(n. d.)’ 

4.023786 10,685.3 
4.191058 15,525.9 

4.075702 11,904.2 
4. 131217 13,715.7 

4.052194 11.277.0 
4.152106 14,196.0 

4.058331 11,437.6 
4.147190 14,034.3 

4.178379 15.079.2 
3.953036 S,975.0 

4.152334 14,201.5 
4.113029 12,972.7 

Tempe Butte, alnray beacon, 1935 (n. d.) _______. 

Verde _____-____.______.-...-...-.----. 
Sawik ... ___.__________ _._. . .~.. .... . - 
Val Vista.. . - -. . . _ _ _ _  ..____. ~. -. ____. 
Azimuth mark. 

Sawik __._._______.______ ~ ___._.._..___ 
Stewart Mountain. ___..__._. ~.- .  . .--. 
Uscry (U. S. 0. S.) ..._-______.__.____. 
No. 9 (U. S. B. of R.). 

Usery (U. S. 0. S.) ........... ~ ._...__. 
Stewart Mountain. .-. . .____ ~. ..... - 
Azimuth mark. 

Latitude and 
longitude 

3.929508 8,501.7 
3. 776452 5,976.6 
3.807757 6,423.3 

3.845677 7,009.3 
4.160792 14,480.8 
3.604646 4,950.5 

4.095948 12,4723 
3.496612 3,137.7 

0 , ,, 
33 26 35.56 

112 09 15.52 

33 27 18.13 
112 04 24.fi9 

33 26 56.65 
112 04 22.69 

33 27 00.93 
112 04 26.50 

33 25 19.409 
112 04 46.721 

33 24 53.918 
111 53 16.592 

33 25 41.532 
111 56 06.364 

33 30 10.894 
111 48 41.082 

33 30 51.226 
I11 41 26.108 

33 33 54.935 
111 31 49.029 

Azimuth 

0 , ,, 
164 30 35 
3 0 8 2 2 5 4  

337 00 05 
130 57 31 

335 55 45 
132 50 22 

335 44 62 
132 43 03 

m 01 24.9 
324 25 46.6 

62 43 27.8 
148 29 55.0 
86 49 31 

288 28 43.7 
45 53 41.5 

2w 40 36.5 
231 23 19.1 
299 17 31.2 
84 50 12 

110 47 29.6 

288 04 58. d 
165 44 03 

274 40.6 

238 37 31.5 

54 47 05.2 
126 3 i  18.0 
108 30 51 

Back azimuth 

0 t ,, 
344 28 34 
128 27 13 

157 01 44 
310 53 49 

155 57 23 
312 46 40 

155 46 32 
312 39 23 

47 05 20.6 
144 27 37.7 

242 38 59.2 
328 27 31.1 

94 32 09.2 
108 30 17.2 
225 50 46.3 

20 41 40.8 
51 24 59.0 

119 19 30.9 

290 45 09.4 
58 41 €4.4 

108 06 39.4 

234 43 27.2 
306 36 24.0 

To station 

Distanco I 
I I 

Feet 

35,057 
50,938 

39.056 
44, WQ 
36,998 
46,575 

37,525 
46.044 

49,472 
!B, 445 

46,593 
42,561 

32.198 
15, 114 
37,617 

27.893 
19.608 
21,074 

22996 
47,509 
16,242 

40.920 
10.294 



A 3 0  TO TUCSON TO PHOENIX TO WINKELMAN ARC 

S a n d s  ... ____..______________________ 
Sierra del N o . .  . ..__.___._______..__.. 
Azimuth mark. 

principal poinls 

Ajo, 1920, r. 1936 (d. m.) _____..__.____.__________ 
4.4508470 
4.5553005 

Nine Mile Peak, lQz0, r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _  

Orande, 1935, r. 1936 (d. m.) _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Bedondo. 1920, r. 1936 (d. m.)--- ______________-__ 

Llano, 1835. r. 1936 (d. m.) . . . . . . . . . . . . . . . . . . . . . .  ~ 

Blanco, 1835, r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _  ~ 

Comeva, 1935, r. 1936 (d. m.) ________________--_. 

Black Butte, 1935 (d. m.) ___________________----. 

Kopeka, 1835, r. 1936 (d. m.) ____________________. 

Plain, 1U35, r. 1936 (d. m.) 

1 No check on this position. 

Sierra del Ajo __.___..________.__...-.. 
Ajo ._...__.________.___......__..._._._ 
Sanceda ..... ....._____._._._.___._____ 
Azimuth mark. 

0 , ,, 
32 19 24.841 

112 50 31.685 

4.3904191 
4.5105347 
4.4678147 

32 12 05.265 
112 31 47.103 

Nine Mile Peak _._._____._______.__-.. 
Sauceda ... . . ..._____.___________--.-.- 
Azimuth mark. 

Nine Mile Peak ___._._._..____.___..__ 
Sauceda Orande _._.___._._____..._._.___.----_ 

Azimuth mark. 

32 17 18.678 
112 24 30.072 

4.1752336 
4.4032006 

4.0282611 

4.284.1174 4.0317908 
32 17 50.952 

112 31 19.497 

Llano.. . . . -.. .. __.___._._______._____ 
Nine Mile peak ___.___________________ 
Orandc ...... ._._______________________ 
Azimuth mark. 

32 06 56.359 
112 26 22.m 

4.2548353 
4.4160679 
4.2996051 

32 0'2 46.281 
112 15 25.616 

Llano. _ _ _ _  _ _ _ _  _ _ _ _  __. -. -.- _ _ _  _ _  _ _ _ _  ~ 

Blanco -.-.-... .._____________________ 
South Mountain.. _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

South Mountain ______._._.___._______ 
Comcva ._..___________._.__-.---.-.-.- 
Llano ... ._____._._._.____. .___________ 
Blanco. __. . -.~. -. _ _ _  __._ .___ ._________ 

32 00 02.407 
112 27. 07.700 

4.1580597 
4.3190546 
4.3228226 

3.9703522 
4.1986187 
4.3420931 
4. WM20 

32 03 32.716 
112 12 58.559 

31 55 10.907 
112 17 15.338 

31 52 55.068 
112 06 14.681 

0 , I ,  

237 10 59.88 
336 22 53.68 
192 27 37 

37 58 46.27 
114 47 09.33 
168 55 49.70 
257 10 45 

49 52 38.75 
138 21 19.47 
81 09 39 

3 53 04.81 
160 42 43.16 
Zi5 16 15.10 
138 11 05 

138 11 09.88 
188 41 25.70 
341 54 38 

73 07 36.88 
99 31 31.94 

134 23 21.22 
186 26 00 

152 23 58.82 
210 21 18.55 
210 15 50.87 
298 20 07 

314 54 39.58 
65 50 03.67 

106 38 15.91 
161 29 11.57 

139 29 15.24 
203 32 39.88 
236 24 47.00 
235 19 42 

103 35 56.21 
163 00 24.29 
105 31 60 

0 I ,, 
57 19 06.69 

156 27 45.69 

217 53 39.95 
29.i 37 09.03 
348 53 54.26 

229 48 45.56 
318 15 29.85 

183 52 50.08 
340 40 32.77 
95 19 53.85 

318 08 16.85 
8 42 25.37 

253 01 47.69 
279 22 49.19 
314 18 30.90 

332 21 43.64 
30 24 52.11 
90 22 55.42 

134 56 53.23 
245 45 12.42 
286 31 09.10 
341 27 53.40 

319 26 40.48 
23 34 55.91 
56 29 16.31 

283 30 07.09 
342 59 03.95 

Nine Mile Peak _ _ _ _ _  __. _ _ _ _ _  ~ .___ 4.1062241 
Orande.. .. . . . . . -. _ _ _  __._ .- __._________ 4.2876148 
Azimuth mark. I 

Comeva ....- ______._______.___________ 4.0723721 
Black Butte .._._.__.__._._._._._______ 4.2269122 
6outh Mountain.. _.._______.___._..._ 4.2049677 

I Azimuth mark. 

Kopeka. ______. _____.___________._____ 4.2518045 
South Mountain __._______________._.- 4.1348145 
Azimuth mark. I 

28,238.85 
35,917.03 

24,570.79 
32,399.23 
29,363.97 

14,970.41 
25,662.01 

10,672.38 
19,250.74 
10,759.62 

12 770.98 
19: 391.65 

17,981.89 
26 065.61 
19: 934.49 

14,389.96 
20.847.53 
21.029.19 

9,340. 12 
15,785.60 
21, W . 3 1  
12, 135.06 

11.813.34 
16,862. 12 
16,031.26 

17,856.84 
13,640. M) 

-- 

92,647.0 
117,837.8 

80,612.7 
106,296.5 
96.338.3 

49, 115.4 
84,192.8 

35,014. 3 
63.158.5 
35,300.5 

41,899.5 
63,620.8 

58,995.6 
85,516.9 
65,401.7 

47.211. 1 
68,397.3 
68,993.3 

30,643.4 
51.832.6 
72,123.6 
39,813. 1 

38,757.6 
55.321.8 
52,595.9 

58.585.3 
44.750.6 



Station Back azimuth 

Indian Oasis, 1920, r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

To station 
(meters) 

Boundary monument No. 150 eccentric, 1935, r. 

Rocky Point, 1920, r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _  __. 
1936 (d. m.). 

Boundary monument No. 150eccantric. 
h n a  .__.___..._.___._______________.. 
Alvarez. -. . ~ -. . -. _ _ _  .-.- _ _  .-- _ _  .- -. 
Azimuth.mark. 

Union, 1935 (d. m.)- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4 0242969 
4.3402248 
3.5948632 

Comely, 1935, r. 1936 (d. m.) ._____________________ 

BoundarymonumentNo. 150eccanhic. 
Alvarez. __._____ .--. . ..-. _______. . _ _  
Azimuth mark (cairn). 

Boundary monument No. 144 (I. B. C.) (U. S.. 
Mer.), 1935, r. 1936 (d. m.). 

Choulic, 1935. r. 1936 (d. m.) 

4.2981401 
4. 3183183 

Presumido, 1935 (d. m.) . . . . . . . . . . . . . . . . . . . . .  ~ -. 

Union _______._. ~ .____ ___________.___._ 
Boundary monument No. 150eccenhlc. 
Alvarez .__________.___._._._-----..-.. 
Azimuth mark. 

I 

4.1895604 
4.407834: 
4.229965: 

Latitude and 
longitude 

Union __.__.__________________________. 
Comely. _ _ _ _ _ _ _ _ _ _ _ _  ~ _____________... . 
Azimuth mark. 

BoundarymonnmentNo.l44(I.B.C.). 
Union .._________.___.___..._.___._____ 
Comely _________._______.___------.-.. 
Azimuth mark. 

0 , I t  

31 44 43.819 
112 13 25.892 

31 45 08.301 
111 59 49.201 

31 52 40.323 
111 I 09.380 

4.0789961 
4.304243f 

4.250888: 
4.3745W 
4.235704: 

31 39 00.651 
112 04 30.339 

31 43 00.668 
111 59 43.207 

BoundarymonumentNo.144fl.B. C.1- 
Presumido ___________. .. . _.__ ___. . .. . . 
Choulic ____________________-...___._._ 

Pozora _.______________.___.-----.-...- 
Presumido.. __________. _____..___. .-.. 
Choulic. ___.._______________.--.--.. . . 
Azimuth mark. 

Pozora.. ___. -. _._____ __._._ _ _ _ _ _ _  .-.- 
Azimuth mark. 

Pozora ..._________.____.______________ 
Puertecito (0. 8. A.) .________________. 
Altar ....__________.___________________ 

AI& _.._______________._-------------. 

31 36 42.043 
111 52 36.437 

4.1924827 
3. 7045941 
4.24989(30 

4.2404727 
4.1755770 
4.1394791 

4.1633846 
3.6759038 

4.2155267 
4.2039741 
4.3165097 

31 43 34.395 
111 49 13.514 

Pozora, 1935, r. 1936 (d. m.) __.____________________ 

Altar, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  

Puertecito (U. S. A.), 1935 (d. m.) .___ ~ __________. 

Cumero, 1935, r. 1936 (d. m.) __.__________________ 

Las Oijas, 1935, r. 1936 (d. m.) __________________.. 

Fragoita (U. 5. A.), 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jalisco, 1935, r. 1936 (d. m.) ______.__ ~ ____________. 

Montana (U. 8. A.), 1935. r. 1936 (d. m.) _ _ _ _ _ _ _ _ _  

Tumac, 1935. r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Tnbac (U. 6. A.), 1836 (d.m.) . . . . . . . . . . . . . . . . . . . .  
Slope, 1935 (d. m.) _._________________ ~ _ _ _ _ _ _ _ _ _ _ _ _  
Cayetano (U. S. 0. S.), 1935, r. 1936 (d. m.) ____._ 

31 33 06.223 
ill 45 40.013 

31 31 27. 717 
111 36 00.824 

31 39 28.716 
111 30 14.868 

31 37 00.125 
111 29 27.829 

31 28 50.380 
111 26 06.086 

31 37 35.051 
111 21 57.174 

31 30 24.261 
111 19 55.425 

31 34 48.230 
111 16 06.725 

31 26 37.fW 
111 13 37.524 

31 33 01.553 
111 06 56.419 

31 39 00.833 
111 07 23.044 

31 37 45.635 
110 57 39.191 

31 32 01.171 
110 57 42.105 

31 40 46.438 
111 38 50.303 

Cumero ._____.._________.__---------.. 
Puertecito (U. 8. A,) _________________. 
Altar ....________________-------------. 
Azimuth mark. 

31 33 59.868 
111 37 13.718 

4.2415936 
4.0764960 
4.1326921 

Cumero. _ _ _ _ _ _  __. _ _ _ _  _ _  - _ _ _ _ _ _ _ _  _____. 
Fraguita (U. 8. A.). _________________. 
Lss Oijas _-_____. _ _  _. ..---_____---- - - -  
Jalisco. _______..__.. ._______________.. 

Azimuth 

4.3048087 
4.0853040 
43829753 
41933044 

0 , t, 

162 40 07.72 
216 49 21.59 

88 03 02.21 
144 50 09.48 

22 34 04.50 
91 40 46.36 

124 13 11.72 
231 44 36 

126 53 15.18 
213 09 23.02 

45 40 23.93 

177 42 06.92 
4 19 28 

98 24 20.59 

Tumac ._.__.__..__..._____.-...---.-.. 
Tubsc (U. 5. A.) ..________..._.___.___ 

Azimuth mark. 
Slope. -. - - - _---___-_------  - 

107 59 06.79 
146 49 12 I9 
2 2 8 2 2 0 4  

20 13 37.36 
70 49 10.07 
99 51 11.06 
2u) 52 60 

4.1684866 
4.3019180 
4 0256905 

113 45 31.93 
183 48 05.94 
112 40 22 

37 19 57.75 
66 49 22.09 

107 32 27.92 
221 45 54 

82 58 59.42 
168 30 58.15 

101 16 22% 
157 41 46.52 
165 n 28.73 
31 38 42.99 
47 29 51.46 

100 02 09.79 
284 32 00 

45 22 40.64 
164 50 54.01 
352 03 16 

1M 12 04.21 
1Go 34 57.09 
161 33 51.27 

z 07 43.65 
84 51 28.iO 

104 58 57.31 
332 21 38 

166 24 18.89 

36 35 36.64 
119 06 23.78 
84 01 01 

101 43 13.51 
124 58 38.71 
146 57 44.89 
165 23 57.60 
191 22 33 

41 53 04.49 
102 47 46.37 
257 41 01 

356 22 06.87 
60 37 50.94 

59 15 51.95 
98 36 12.33 

97 17 18.83 
130 12 11.35 
180 24 53.04 
71 41 24 

n 33 37.20 

0 , I ,  

342 38 06.70 
36 53 08.90 

267 55 5247 
324 46 46.24 

202 32 08.62 
271 35 26.67 
304 06 31. 17 

306 48 33.78 
33 11 50.7e 

225 37 53.1: 
278 17 07.91 
357 42 03.Z 

287 52 524;  
328 45 24.w 

200 11 50.8: 
250 41 08.Y 
279 45 36.M 

293 41 53.S 
343 46 13.9, 

217 16 22.9: 
246 42 08.71 
287 27 00.4 

262 54 34.4: 
348 30 07.5 

281 11 2o.m 
337 41 08.38 
345 25 59.92 

211 35 41.76 
227 26 11.91 
279 57 39.18 

225 19 14.89 
344 50 28.34 

2s7 06 53.44 
340 33 11.53 
341 31 41.03 

202 05 33.39 
264 47 32.41 
284 54 36.21 

7.53 30 23.56 
346 23 15.16 

216 33 36.89 
299 03 20.13 

281 36 42.80 
304 55 21.39 
326 53 23.56 
345 22 39.62 

221 49 3492 
282 42 58.30 

176 22 20.92 
2-40 33 16.42 

239 11 00.05 
278 31 06.05 

m 12 28.85 
310 07 07.01 

0 24 5456 

Distanm 

Meters 

Alwrez ____________________---------. ~ 4.1782574 
Plain ... . . _ _  -. . . . .___ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.2018244 
South Mountah . . . . . . . . . . . . . . . . . . . . . .  I 4.3808617 

I Azimuth mark. 

h n a  _._._____________._______________ 4.2461142 
Alvarez- .____. ~ ._____ ______._________ 4.1312595 

BoundarymonumentNo. l44(1. B. C.)- 4.128870' 
Choulic ..____ ~ ._______._._____.___--.. I 4.106466 

Fraguita (U. 8. A.) ________________... 4.0053321 
Lss Oijas _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.0241091 
Azimuth mark. 

Tumac ..___________.__.___. ___.___.___ 4.2329767 
Tubsc (U. 8. A.) ..____._....____._.___ 4.1919625 

2 n , m 8 0  
18, 909.18 

21.508.49 
17,591.79 

15,075.00 
15 915.65 
24: 035.97 

17.624.38 
13,528.81 

10,575.40 
21.888.94 
3.934.26 

19.776.07 
20, 812.22 

15,473.21 
25,576. 09 
16.981.09 

11,994.88 
20, 148. 54 

17.819. n 
23,691.72 17. Mo. 96 

13,454.58 
12,778. 09 

15,576. 96 
5,065.17 

17,778.54 

17.396.93 
14.982. 25 
13.787.30 

14,567.49 
4,741.37 

16,425.81 
15, W. 63 
20.725.72 

17,441.89 
11,926.03 
13,573.51 

10,200.82 
13.650.66 

10,123 53 
10,570.83 

20,179.42 
12, 170.38 
24,153.23 
15,606.46 

15, 884.30 
14,879.80 

11,087.68 
15,844.59 

17,099.24 
15,558.31 

14,739.63 
20, 040.94 
10,609.39 

~ 

Feet 

66,387.0 
6 2  037.9 

70, 565.8 
57.715.7 

49,458.6 
52.216.6 
78,858.0 

57.822.7 
44.385.8 

34,698.1 
71, 814.0 
12 907.7 

64,882.0 
&3,281.4 

50.765.0 
83,910.9 
55,712.1 

39,353.2 
66,104.0 

58. 461.9 
7i, 728.6 
56,453.2 

44,142.2 
41.922.8 

51,105. 4 
16. 618.0 
58.328.4 

57,076. 4 
49,154.3 
45,233.8 

47.793.5 
15,655.6 

53,890.3 
52.475.7 
67.997.6 

5i. 223.9 
39.127.3 
44,532.4 

33.467.2 
44. 785.5 

33.213.6 
34,681.1 

66,205.3 
39,928.0 
79,242.7 
51,202.2 

52.048.1 
48,818.1 

36,376.8 
51. 983.5 

56, 099. 8 
51,044.2 

48,358.3 
65,751.0 
34,807.6 

h3 w 



AJO TO TUCSON T O  PHOENIX T O  WINEELMAN ARC-Continued 

Montana (U. S. A.) _._____________._.. 
Tumac.. . . . - _ _ _ _  ___. . .._._____ _ _  .-. .-- 
Cayetano (U. S. 0. S.) _.__._________.. 
Azimuth mark (cairn). 

Station 

3.9079152 
4.1643455 
4.3324276 

Principal point-Continued 

Atacosa, 1935, r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Atacosa ._.______.___._______________._ 
Cayetano (U. 6. 0. S.)--- ___________._ 
Azimuth mark. 

Atacosa.. ~. _ _  _ _ _ _ _ _ _ _  _ _ _ _ _  .___. - ____. . 
Adobe.. ._._._..____.___. .____________ 
Tubac (U. S. A,) ..-. ._.___. ~ __.___.___ 
Cayctano (U. S. 0. 9.) .... _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Adobe, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Benedict (U. S. 0. S.), 1910. r. 1935 (d. m.) _ _ _ _ _ _  

4.2293061 
3.9964907 

4.3320549 
3.8458392 
4.5317196 
4.1957499 

Boundary monument No. 128 ecoentric (Sonora, 
Mex.), 1935 (d. m.). 

Baldy 2, 1935 (d. m.)- _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Yom.. --. -.- _ _ _ _ _ _ _ _ _  ~ .-.- --. _ _ _  .-- .- 
Sopori ._.._.._.___._____.__.______.._.. 
Esperanzn __..._..__.____.___.._____.__ 
Azimuth mark. 

Reserve.- .________ ________. _____. . __. . 
Esperanza .____..______.______..------- 
Azimuth mark. 

Rita .._______.___.__.._____._____.___.. 
Esperanza __..._._.._____.____-.---..__ 
Azimuth mark. 

Ritn, 1935 (d .m.) ..___.___._______._____________ 

Helmet Prak 2, 1935 (d. m.) _____...____________ 

Twin Buttes (U. 6 . 0 .  S.), 1935 (d. m.) 

4.087959 
4.3B49i; 
4.17835% 

4 0389367 
4.268241X 

4.22316(1 
4.1931318 

Flato. 1935 (d.m.) 

Esperanza .._._...__...______.___.___.. 
Helmet Peak 2 ___. . _______..__.___.._. 
Rita. .- ____.._....__ ..._..._.___.___._ 
Reserve .____ ..-.... ____._______.__.__. 

Beach, 1935, r. 1936 (d. m.) ...__.________________ 

Vail, 1935, I. 1936 (d. m) __._____________________ 

3.999107P 
3.8443497 
4. OM70Z 
4.1974562 

Black nib 2, 1935 (d. m.) ___..______.___________ 

Lava Knoll. 1935 (d. m.) 

Samanicgo (U. S. 0. S.), 1820, r. 1836 (d. m.) _ _ _ _  

Reach.. _ _ _ _ _ _  2-- _ _  . . - - - .- -. . . - -. --. -. . 
Rita.. . -. ...__.._.__..._..___..----..- 
Flato .._.____.__._______._...____..---. 
Azimuth mark. 

Roskruge, 1920, r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4.177Mo3 
4.3231557 
4.1888797 

Latitude and 
longitude 

Helmet Peak 2 ______._.___._.___..____ 
Black Hills 2 __.___._____._______--..-- 
Flab  _.____________._._....._._._____._ 

Kitts ____________._____...-...___._____ 
Black Hills 2 _._._..___....__._._____._ 
Helmet Peak 2 ._____.__._...____...-.. 
Esmranza ..........___._._____._._.___ 

0 , ,r 

31 25 16.927 
111 08 46.127 

3.939786.1 
3.8675440 
3.9909331 

4.5819166 
4.3722112 
4.1084030 
4.1749106 

31 26 40.076 
110 58 11.461 

Black Hills 2 .... __. . . . -.-. . . . ._._..__ 
Samaniego (U. 8. 0. 9.) ._.._._._.___.. 
Kitts ....._____._._.__.__..___...._..._ 
Silver Bell __.__._._____.______-.-----.- 

31 23 46.389 
110 65 19.815 

4.5018855 
4.5243138 
4.4883521 
4.4739060 

31 20 00.478 
111 04 41.578 

31 41 45.154 
110 50 51.256 

31 42 M.190 
110 57 26.229 

31 43 48.604 
111 06 52.424 

31 49 3.3.932 
111 04 37.871 

Azimuth 

31 49 09.07 
110 55 05.26 

31 55 03.6% 
110 54 47.6X 

31 58 00.3% 
111 04 49.57s 

31 54 42.021 
111 02 40.337 

32 02 48.884 
110 54 61.541 

31 54 43.204 
110 44 39.987 

32 02 51.W 
110 45 32.709 

32 05 11.590 
111 03 30.494 

32 01 50.346 
111 00 58.419 

31 54 41.051 
111 11 58.746 

32 10 15.254 
111 22 48.378 

0 , tr 

107 58 28.26 
191 25 54.13 
2.34 33 56.29 
179 25 53 

81 21 33.06 
184 28 40.29 
309 11 16 

97 31 00.45 
139 43 48.57 
145 56 02.62 
166 09 44.49 
124 06 57 

16 28 i6 .w 
219 55 09.10 
244 50 59.12 

12 03 14.72 
22 38 21.W 
31 04 45.82 
55 33 38.13 
79 06 30.31 

2 05 08.03 
65 50 42.43 
16 58 06 

236 51 01.11 
307 27 39.92 

5 11 57.85 
83 37 54 

317 33 36.05 
18 25 29.69 

301 39 06 

17 38 41.91 
62 06 51. 21 
92 57 07.89 

2 25 27.18 
56 48 54.67 

120 53 42 

320 05 59 

288 55 36.37 
358 52 08.97 
162 23 11 

18 02 33.95 
150 56 44.13 
266 51 40.78 
310 34 15.88 
138 32 28 

359 35 35.37 
60 31 28.04 

114 11 16 

92 19 45.74 
133 01 11.34 

357 43 29.51 
46 64 23.40 
m 47 39.33 

287 11 43 

287 51 28.39 
8 53 07.91 

211 39 57 

40 35 43.97 
147 14 49.07 
259 21 50.05 

99 01 54.27 
214 26 57.13 
241 24 00.78 
309 11 26.39 
208 28 32 

287 02 33.36 
329 18 43.37 
42 08 20.81 

156 46 53.13 
358 41 43 

Back azimuth 

0 , ,, 
287 55 56.29 
11 26 51.43 
54 39 43.02 

261 16 02.08 
4 28 55.62 

277 24 00.25 
319 42 19.09 
325 49 44.48 
346 08 30.22 

326 26 08.70 
39 58 32.29 
64 55 51.51 

192 00 54.23 
202 34 31.51 
211 01 10.47 
235 30 01.01 
258 57 49.w 

182 05 01.23 
245 45 28.98 

96 56 01.81 
I27 32 30.46 
185 11 41.76 

137 37 23.31 
199 24 18.83 

' 197 37 27.n 
242 00 38.M 
272 52 05.W: 

182 25 17.89 
236 43 43.03 

109 00 54.82 
I78 52 15.16 

188 01 31.90 
330 55 35.76 
86 55 50.66 
130 38 16.13 

179 35 37.43 
240 26 11.07 

272 14 24.48 
312 55 47.44 

177 43 41.54 
226 49 13.56 
269 42 26.87 

107 56 03.90 
188 52 25.97 

220 33 41.48 
327 13 28.35 
79 25 04.67 

278 49 14.49 
34 31 26.45 
61 27 47.81 

128 15 19.16 

107 12 49.15 
149 24 28.02 
2L2 01 23.18 
336 42 53.06 

To station IGrS 

Atacosa. .___ ______._______. ~ - _.___--.- 
Adobe. -. _.____. _ _  __. -.- .- ____.__.._ 
Benedict (U. 9. 0. 9.) ____. ~ ._____---- 

Benedict (U. 5. 0.9.)  _._._._____._._._ 
Adobe. - - __. -. -. . . -. . - - ._ . . - - .-- _---. 
Cnyetano (W. 8 . 0 .  S.)-. - -. -. . _ _  .___._ 
Slope ...-. . . _ _  -. . ___. - - .-. . .-. -. - - - - - -  - 
Tuhac (U.S. A.)- ____.___._.._____--.- 

Slope .... .-. . . . ._________ .-- _._. __- - - - -  
Tubac (U.S. A,) ___.___.__________._.- 
Azimuth mark. 

Yoas ____. _ _ _  .- .______------. ._---- - - -  - 
Slop..-. . -. - - -. 
Tubac (U. S. A,) ______.___._._.___..._ 
Azimuth mark. 

_ _  __. . . . . - - - - -. . - - . - 

Yoas .___._._ __...__.____.-__. ___.----- 
Sopori ..... . -. . . . . . - ...-.. .- .. . -. . . - 
Azimuth mark, railroad water tank. 

4.0679505 
4.2055549 
4.2147296 

4.4799425 
4.3220970 
4.1150917 
4.4253443 

3.97249% 
4.2363783 

4.1765253 
4.2640570 
3.9495149 

4.2263849 
4.0404944 

4.531 i i n i  

I Azimuth mark. 

Flato ._______________..__.-----.-----.- 4.1554585 
Helmet Peak 2 ..._________._______.--. 4.12sM20 
Azimuth mark. 

I Azimuth mark 

Azimuth mark. I 

Distance 
-- 

Meters 

8,089.38 
14,599.75 
21.499.46 

16,955.32 
9.919.52 

&3, 971.14 
30,195.52 

28,609.96 

13,034.42 20. 994.09 

9,386.29 
17,233.68 

15,015.02 
18,367.79 a 902. EG 

16,841.66 
11,207.13 

12,245.01 
21,061.91 
15.078.56 

10,937.97 
18,545.82 

16,717.22 
15, Mx). 26 

9,979.48 
6.987.95 

12.436.62 
15,756.37 

14,322 71 
18,038.10 

15,978.28 

15,038.35 
21. 015.33 
15,448.26 

14304.03 
13,444. 42 

21,944. m 

9,327.95 
7,371.30 
9,793.39 

38,187.10 
23,561.95 
12,835.21 
14.859.28 

31.758.91 
33,443.66 
30,785.91 
29, ns. 72 

Feot 
-- 

26, s39. e 
47,899.3 
70,536.1 

55,627.6 
32,544.3 

70,475.6 
23.005.1 
11,610.2 
51.491.3 

38,364.9 
52,667.1 
53,791. 5 

111,453.6 
99, OGG. 5 
f33.878.1 
42.763.8 
87.302.8 

30,794.9 
56,560.9 

49.261.8 
60, m1.7 
29,207.8 

55,254.7 
36,768.7 

40, 173.8 
69,100. 6 
49,470. 2 

35,!3!35.7 
60,845.7 

54,846.4 
51, 181.9 

32.741.0 
22, 9%. 3 
40, m2. 5 
51,694.0 

46.990.4 
59,180.0 

52,422.1 
71.99i. 5 

49,338.3 
69,048.2 
50,683.2 

46,929.1 
44,108.9 

30.603.4 
24,184.0 
32,133.5 

125,285.5 
77,302.8 
42.110.2 
49,078.9 

104.195.7 
109,723.1 
101.003.4 
97.699.0 



Station 

Black Hills 2 .___________________----.- 
Roskruge.. . -. _ _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
Silver Bell.. - -. ~ . . . . . . . . . . . . . . . . . . . . . .  
Azimuth mark. 

AJO TO TUCSON TO PHOENIX TO WINKELMAN ARC-Continued 

4.3482093 
4.394W31 
4 5723523 

Distance 

Flato ____________________------------.- 
Black Hills 2 __._______________._--.--- 
Warner (Ariz. Qeod. 8.) _.___________._ 
Azimuth mark. 

Latitude and 
longitude 

3.7669723 
4.1364858 
4.1543379 

Azimuth 

Initial Monument __________________.___ 
Salt ___._._ ~ _._._____________._________ 
St. Johns .... ..____________________--.- 
Azimuth mark. 

St. Johns ...- _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Salt .....__...-________----_--------- -- 
Azimuth mark. 

Back azimuth 

4.0833693 
4.0305567 
3.8131112 

4.2932928 
4.3565588 

ILoaarithm To station 

Pima Butte ___._____._..._______._____ 
Telegraph Pass (U. 8. 0. S.)---- ____._ 

Pima Butte .._._____________._._.-.-.. 
Telc ph Pass (U. 9. 0. 9.) _ _ _ _ _ _ _ _ _ _  
O O O ~ ~ & I  ._.._________________________ 
Azimuth mark. 

I (meters) 

4.2396046 
4.2753021 

4.1089325 
3.9265124 
4.1001131 

Meters Feet 

Principal pointa-Continued 

Wasson, 1920, r. 1935 (d. m.) _________________-__. 

Warner (Ariz. Oeod. S.) 1835 (d. m.) -... _____.__ 

Oram, 1935, r. 1936 (d. m.) ________________.__-___ 

Pima Butte, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Telegraph Pass (U. 9. 0. 8.),1935 (d. m.).. ..-._ 

Goodyear, 1935 (d. m.) ____._______________.___.-. 

Jackson, 1835, r. 1836 (d. m.) ___________________._ 

Bcaton Butte, 1836 (d. m.) . . . . . . . . . . . . . . . . . . . . .  

Otla Butte, 1535, r. 1836 (d. m.) _ _ _ _  ~ 

Santan, 1935, r. 1938 (d. m.) . . . . . . . . . . . . . . . . . . . . .  

Signs1 Peak (U. 8. 0. 8), 1935, r. 1938 (d. m.) __._ 

Sweet, 1935 (d. m.) ~. - -. ___________________. 

Mineral Butte, 1935, r. 1938 (d. m.) 

Randolph, 1936, r. 1836 (d. m.) 

Posten, 1835, r. 1836 (d. m.) . . . . . . . . . . . . . . . . . . . . . .  

Cas8 Orande, 1835, r. 1836 (d. m.) _______________. 

Peak, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Eloy. 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Newman, 1835 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

0 , ,, 
32 16 23.431 

111 08 47.193 

32 12 36.689 
110 59 29.863 

32 05 68.731 
110 54 51.250 

33 14 35.495 
112 11 44160 

33 17 38.912 
112 13 48.524 

33 08 49.895 
112 01 06.686 

33 20 00.852 
112 03 45.248 

33 15 56.113 
111 53 48.094 

33 15 43.085 
112 01 61378 

33 04 17.560 
111 53 42625 

33 09 20.520 
111 51 40.636 

33 10 24,861 
111 42 30.751 

32 57 40.780 
111 39 31.067 

33 01 41.365 
1l.l 46 42955 

33 07 06.955 
111 35 05.719 

32 53 21.808 
111 30 50.570 

33 03 18.486 
111 24 29.679 

32 49 11.381 
111 42 45.001 

32 47 15.371 
111 30 40.837 

32 40 07.717 
111 32 46.622 

32 43 06.753 
111 23 69.572 

0 , ,, 
338 07 46.55 
62 49 13.14 

115 29 23.32 
57 49 61 

24 43 07.19 
115 37 13.21 
172 54 06 

o 04 20.03 
83 57 03.93 

149 14 34.59 
335 13 30 

145 28 45.34 
214 04 l . 18  
7.52 01 03 

142 43 45.15 
246 58 45.08 
330 19 25.80 
272 07 50 

122 51 44.43 
154 22 43.11 
3 0 4 5 6 5 6  

348 45 21.66 
51 04 05.66 
88 11 4421 

40 53 49.68 
116 03 33.38 

354 27 18.00 
160 08 52.62 
268 a8 11.42 
343 47 21 

126 06 47.17 
179 37 23.23 

18 43 45.84 
86 21 47.23 

164 51 16.13 
242 50 47 

202 32 02 

57 02 29.14 
82 07 19.42 

120 14 33.42 
130 27 32 

119 00 30.20 
168 48 46.65 

113 52 P.44 
202 M 14.67 
303 25 55.88 

21 33 44.24 
61 02 22.93 

117 63 41.13 
152 52 4.5 

120 34 01.05 
165 24 47.64 
174 28 28 

28 19 03.74 
66 OS 48.49 

113 OB 19.38 
nl 37 25 

197 47 36.88 

194 51 40 

100 47 40.70 
144 n 26.64 
178 42 59.43 

5 0 2 4 5 0  

247 23 10.m 

47 34 42 

137 06 58.87 
193 57 09.88 
8 0 5 8 0 6  

68 OQ 14.31 
111 03 51.88 
126 16 41.90 

0 t ,, 
158 10 35.m 
242 41 44.62 
295 17 52.86 

204 40 59. 15 
295 32 16.88 

180 04 19.87 
263 52 28.06 
329 12 06.31 

325 25 08.17 
34 06 49.47 

322 41 16.19 
67 02 14.78 

150 20 34.13 

302 45 55.42 
334 19 l4sO 

168 46 48.57 
230 59 42.81 
268 09 4251 

220 49 49.48 
295 58 05.54 

174 27 44.11 
340 07 51.75 
88 12 38.14 

306 02 44.M 
3 9  37 m.a 

198 42 39.m 
266 16 37.68 
344 50 06.32 

236 56 22.01 
262 02 18.61 
3M) 08 2234 

298 52 46.21 
348 47 08.61 

293 48 34.57 
22 05 32.40 

123 28 51.07 

201 31 19.57 
2-40 56 02.44 
297 49 37.80 

300 29 18.14 
345 22 28.66 

208 15 36.45 
245 57 37.46 
293 03 32.16 

17 49 22.29 
67 29 38.48 

280 41 08.38 
324 22 28.83 
358 42 54.15 

317 01 33.21 
13 58 17.88 

248 04 29.63 
290 53 42.74 
306 13 04.81 

Initial Monument--. ______________._._ 4.2561730 
Salt _.___._____________________________ 4.0749580 
Azimuth mark. I 

I Pima Butte ___._______________________ 
Ooodyear. .... . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Sacaton Butte .-..-. _ _ _ _ _ _  ~ _ _ _ _ _ _  _ _ _ _  -. 
Pima Bu tk  ..._.....________________._ 

Azimuth mark. 
Oomiyear. -. . . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  :- - 

Sacatan Butte _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  ~ __. . 
Gila Butte ____________________------.- 
Ooodyear.. . . .____ _ _  - ~ ._.________.__. . 
Azimuth mark. 

Sacaton Butte .__._______________..... 
Santan . . . . . . . . . _ _  _ _  _ _  ____________._ . . 
Azimuth mark. 

Samcton Butte 
Santan.. . . . . . . . . . . . . -. . . . . . .- - -. . 
S b a l  Peak (U. S. 0. 9.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Signal Peak (U. 8. 0. 8.) ___________.. 
sweet ._____________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Santan .___. - ..--. . _ _ _  ~ ---______------. 
Azimuth mark. 

Si al Peak (U. 8 .0 .8 . )  _ _ _ _ _ _ _ _ _ _ _ _ _  
MEeral Butte _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

4.1536974 
4.332853Q 

3.9936319 
4.1673161 
4.1012688 

4.3174421 
4.1579259 
4.3073384 

4.40238(13 
4.3801293 

4.0757008 
4.2406120 
4.1284156 

4.3155572 
4.1154814 

4. n3o349 

4.1958878 
4.4183792 

4.3195350 
4.4083462 
4.2538782 

4.2170075 
4. a035415 

4.2827713 
4.3745988 
4.0528483 

4.3593173 
4.132/308 

4.1701297 
4.4965346 
4.1123518 

22,295.08 
24,774.57 
37,355.31 

15,090.53 
16,176.06 

5,847.53 
13,692.60 
14,267.17 

18,037.36 
11.887.87 

19.616.84 
22. 727.86 

21,073.86 
15,938.19 
5,730.36 

17,36219 
17, 191.04 

14,246.15 
21,520. 58 

9 854.44 
14: 699.96 
12,026.12 

20,770.30 
14,385.53 
20.28263 

25,258.91 
23,995.47 

11,904.22 
17,402.51 
13.440.50 

18.751.45 
20, !%I. 32 
13, 046.12 

15,699.57 
26,265.11 

20,870.60 
25,608.26 
17,834. 08 

16,481.91 
20,116. i a  

19,176.69 
23,689.12 
11,294.01 

22,872.69 
13,574.72 

14,795.50 
31.371. 4s 
12.952.45 

73,146.5 
81.281. 2 

122,556.5 

49,508.5 
53,071.0 

19,184.8 
44,923.1 
46,808.2 

59,177.6 
38,989.0 

37,962 4 
35,199.9 
21,335.1 

64,458.0 
74,566.3 

69, 139.8 
52.290.5 
18,800.4 

56,862.5 
56,400.9 

41.958.2 
27.701.1 
41.314.0 

46, 739.2 
70,605.4 

3 2  330.8 
48,228.1 
41,424.2 

68,143.9 
47,196.5 
66,576.7 

82,863.7 
78,725.1 

39,055.8 
57,094.7 
44,086.0 

67,848.7 
42,802.11 

61.507.7 
86.171.4 

61, m. 4 

68,473.0 
84.009.9 
58.838.7 

54,074.4 
65.997.7 

62 916.2 

37,053.8 

75.041.6 
44,536.4 

48,541.6 
102,924.5 
42,494. 8 

n. 720.1 



AJO TO TUCSON TO PHOENIX TO WINEELMAN ARC-Continued 

To station 

Eloy ._._....__.___.___________..--._.. 
Newman _ _ _ _ _ _ _  ~ _________. ~ ______.____ 

Eloy _._._____..______._.________... 
Newman.. . . _ _  _ _ _ _ _  -. - _ _ _  ______. .___ _ _  
Sasco ____...___._______._______.___...- 

sasa, _._.._____..______._....._._..._.. 
Picacho. __..._._______________.___.-.- 
Newman ..____________....__.-.-.__. . . 

station 
__ 
Logarithm 

(meters) 

4.2953970 
4.3378745 

4.0613652 
3.9948525 
4. 0867456 

4.2695357 
4.2533620 
4.3001785 

Principal points-Continued 

Gasco, 1935 (d. m.) ..._..____...____._______._____ 

Pimcho, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ___. 

Red Rock, 1935 (d. m.) ...___.________._____ ____. 

0. L. 0. Station E, 1935 (d. m.) _.____.._______.. 

Tortollita, 1835, r. 1938 (d. m.) _.______________.._ 

0 ,  ,I  

I44 48 35.36 
186 12 30.10 

io9 58 44.93 
197 06 24.21 
357 24 M.07 

Rillito, 1935, r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ..-. 

0 ,  0 

324 44 40.14 
6 13 18.84 

289 55 00.80 
17 07 24.50 

I77 24 15.49 

Pusch (U. 6. 0. S.), 1935, r. 1836 (d. m.) ________. 

127 M 30.87 
201 27 43.41 

3 01 21.r3 
73 47 56.78 

136 00 3 2 6 9  
50 21 26 

Sahuaro, 1835, r. 1936 (d. m.) . . . . . . . . . . . . . . . . . . . .  

307 03 52.71 
21 29 52.28 

183 00 55.04 
7.53 42 09.76 
315 56 53.94 

Stack (0. L. O.), 1935, r. 1936 (d. m.) _._____._.. 

N Hole, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Gl c 
0 0 

2 a Picture, 1835 (d. m.) ______._._.__________________ 

North Butte, 1935, r. 1836 (d. m.) ____.___________ 
w T 

wasson. ..._..._._.___..__...___.__... 
0. L. 0. Station E.. .________________. 
Red Rock ......_._____..._._..____._._ 
Azimuth mark. 

Lorna, 1935, r. 1936. (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _____.._ 

4.3923327 
4.2450190 
4.1837762 

Donelley, 1035. r. l93G (d. m.) ____.__ _ _  _ _ _ _ _ _ - _ _ _ _  

Ripsey Hill. 1935 (d. m.)- ._________._________..- 

139 47 09.20 
161 IN 30.81 
188 50 51.05 
228 45 52.98 
313 00 33.17 
230 27 12 

Qranite Mountain. 1935, r. 1936 (d. m.) _______... 

319 42 37.83 
341 03 37.45 

8 52 06.34 
48 50 46.28 

133 04 58.98 

Manhattan, 1935, r. 1838 (d. m.) ___._____________ 

Dudley, 1935 (d. m.) .____._____ ~ ________________. 

0. L. 0. Station E.. . .--...- .___.___ .. 
Red Rock ... . . . . . . . - _ _  .. _ _ _ _  _ _  __._.. .. 
Tortollita. _ _  __. . . . .. ..._______...____. 
WRsson ._........_._____._._____._...- 
Azimuth mark. 

Supplementary point8 

Flits, 1935, r. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

3.9039932 
4.3759257 
4.2783496 
4.2501652 

Latitude and 
longitudo 

81 50 13.93 
186 41 52.63 

222 27 50 
o 12 27.37 

0 , ,I 

32 31 24.154 
111 25 29.980 

32 38 00.154 
111 25 51.195 

261 45 46.62 
6 42 18.27 

180 12 26.33 

32 35 39.935 
111 14 44.099 

15 37 09.69 
M) 50 37.72 
98 59 47.11 

126 54 58.25 
34 50 10 

32 27 03.827 
111 18 4 3 . m  

32 29 43.522 
111 07 57.466 

195 35 27.41 
240 43 57.36 
278 53 07.10 
306 48 43.34 

32 22 57.650 
111 17 04.264 

17 06 59.36 
59 54 09.79 

140 10 27.19 
38 54 42 

32 23 58.664 
111 08 45.251 

197 M 53.77 
239 40 35.35 
320 07 34.52 

32 22 18.960 
110 56 18.413 

Stack (G. L. 0.) __._____.__.______._.. 
Pictun, 
Posten. .__......__._____._______..._-. 
Azimuth mark. 

32 16 50.454 
110 50 55.511 

4.3'335709 
4.1506168 
4.3153963 

32 55 19.881 
111 20 42M15 

Stack (0. L. 0.) __._____ ._._____.__ ~. 
Picture .. . . . . . . _ _  _______________... . . . 
North Butte.. -. __.___.__ ______.___ ~. . 
Azimuth mark. 

32 55 51.991 
111 26 18.783 

4.2431571 
4.1649388 
4.2804922 

33 00 26.538 
111 17 27.766 

33 06 22.352 
111 11 43.122 

Lorna.. .. . . . .___ ~ _________________._. . 
North Butte. -. . ________._______.__ ~ .. 
Azimuth mark. 

32 56 13.079 
111 09 31.792 

4.1866622 
4.2406781 

33 01 38.426 
111 02 03.028 

Loma ...._..._.___.______-----.-----.. 
Donelley ......._________________...__. 
North Butte.. -. ~ _____. _ _ _ _  -.- _ _ _ _  .-. . 
Azimuth mark. 

33 00 24.945 
110 58 15.858 

4.2830980 
3.8004247 
4.3740309 

33 09 44.171 
111 01 34.524 

R i m y  Hill ___.____________.___-...... 
Donelley.. . . . .___. . ______._ _ _ _ _ _ _ _ _  .. 
North Butte _...__._________________.- 
Azimuth mark. 

R i m y  Hill.-. .._.._______________._._ 
Onroite Mountain ___________________. 

33 08 03.400 
110 52 11.401 

32 58 17.492 
110 52 37.025 

4.2548294 
4.1755775 
4.2283250 

4.2303271 
4 .173 iW 

32 23 10.152 
112 52 19.047 

Rlpsey Hill. __.___________________._.. 
Granite Mountain.. . - ~  ._____.___ .-.- 
Manhattan.. . . . _ _  .- ..___.___._.... ~ . .  
Azimuth mark, Hayden, largest brick 

stack. 

Azimuth 

3.9S3i853 
4.4037310 
4.2567603 

Back azimuth 

Saucoda.- . -. . - .~. _ _ _ _ _ _ _ _ _ _ _ _  .___._._ 
Ajo.. . . . . -. .. .. . . . . . . . . . . . . . . . . . . . .  _ _ _  
Azimuth mark. 

4.444437 
3.874273 

64 59 14.84 244 53 27.25 
103 59 47.67 283 53 48.13 
133 35 52.21 i 313 30 5 2 4 8  

77 05 28.33 
158 13 18.86 
179 58 19 

56 48 39.45 
191 37 41.46 
276 26 m.57 
192 54 07 

28 11 23.72 
115 50 58.13 

34 29 46.83 
39 13 49.58 
(4  09 21.41 

1% 31 03 

84 40 46.27. 
122 19 00.94 
169 43 02.15 
110 05 46 

49 20 01.10 
120 12 42.31 
195 00 36 

G6 12 14.21 
111 01 11.63 
117 47 35.83 
12 30 14 

343 20 03.01 
2 49 48.11 
68 32 08.4 i  

33 49 28.50 
102 03 05.61 

114 04 39.53 
146 39 04.80 
182 06 26.75 
248 03 40 

148 12 50 

252 29 30.1 
337 58 09.5 
220 44 00 

256 59 58.0.5 
338 11 15.22 

236 46 11.79 
11 38 40.87 
96 29 06.31 

208 m 37.71 
P 5  47 08.15 

214 24 52.M 
219 10 41.59 
254 02 23.01 

264 34 41.57 
302 14 41.90 
349 41 50.58 

229 15 50.80 
uw) 07 25.80 

2% 00 06.38 
290 59 07.87 
297 40 15.49 

163 21 51.46 
182 49 32.55 
2-48 26 35.81 

213 46 10.63 
281 57 57.92 

284 01 35.04 
3% 34 11.53 

2 00 40.72 

72 38 34.9 
157 59 07.0 

Center. ._.._....._._____._________._._ I 4.1198199 
Tortollita _______.___. ._________.___. . !  4.0292121 
Wasson. -. __._._ .-. ___._._____.___..__ 1 4.1468236 

i Azimuth mark. 

Warner Ihriz. Qeod. S.) ._.____._______ 4.2700197 

I Azimuth mark. 

Oraze. .. ...... ..._._....__...___._.-.. 4.3222733 
Warner (Arir. Oeod. 8.) .______._____._ I  4. 1922680 
Pusch (U. S. 0. S.) ___..._........__.. 4. 119927.6 
Azimuth mark. 

Posten .........__.._____________._. ~ . .  
Randolph.. .. . . .. _ _  -. . ____. . . . .-- _ _  __. 

Azimuth mark. 

Randolph ..____._...______._._._____.. 3.9264132 
Posten ..__....._____._.__..____.______ 4.1474685 
Stack (Q. I,. 0.) __..____________...___ 3.9439980 

I Azimuth mark. 

Distance 

19,742. 27 
21. no. 80 

11,517.68 
9,882. 18 

12,210. 84 

18,600.97 
17,920.99 
19,974.62 

13,295.32 
17, W. 51 

24.679. 29 
17.580.00 
15,267. 79 

20,442.40 
8.016. 66 

18,982.33 
17, 789.56 

13,177.10 
10,695.77 
14,022 44 

18,621.72 

19,761. 08 
2'2,826.16 

21,002.61 
15,569.26 
13,180.22 

n, 7~4.34 

22,439.10 

16,212. @ 
15,878.64 

8,441.38 
14,093. 28 
8.lBO. 18 

10,716.34 
12 162.94 

24, i49. i 5  
14,145.45 
20,672. 06 

17, YM. 80 
14,619.71 
19, Oi6. 21 

15,369.59 
17,405. I6 

19,191.04 
6,315.75 
23.660.88 

17,981.64 
14,982.27 
16,956.09 

16,995.23 
14,929.60 

9,633.53 
25,335.59 
18,061.77 

27,825.1 
7,4%. 4 

Feet 

64.771.1 
71,426 4 

37, 787.6 
32,421.8 
40,061.7 

61.026.7 
58. i95.8 
65.533.4 

43,619.7 
56,051.4 

80,968.6 
57. 6i7. 0 
50, 091. I 

67.068.1 
26,301.3 
7i. 9G6.8 
6% 277.9 
58,364.6 

43,231.9 
35, 091.0 
46,005.3 

61,094.8 
73,618.9 
64,832.8 
74,888.8 

88,906.1 
51.080.1 
43,242. 1 

53,189.1 
52,095. 2 

27, 694.8 
46,073.7 
28,839.1 

35.158.5 
39, W. 6 

81,199.8 
46, 408. 9 
67,823.6 

57,430.4 
47,964.8 
62,505.9 

50,425.1 
57,103.4 

62,902.6 
20,720.9 
77,627.4 

58,994.8 
49, 151.3 
55,630.1 

55,759.5 
48.952.0 

31, G08.0 
83, 121.8 
59,257.7 

91, 290 
24,562 



AJO TO TUCSON TO PHOENIX TO WINKELMAN ARC-ContinUed 

Comeva .._....________________._______ 
Black Butte .___. ._.___._______________ 
Kopeka ... . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

station 

3.869365 
3.975516 
3.960043 

SuppLmentarv pointa-Continued 

Trscy, 1936 (d. m.) ___._._______________________ 

Kopeka .__.......__________---.---.-.- 
South Mnuntain.. __.___________.____. 

Kopeka ... .. _ _  .. . .-. ._________________ 
L e m a  .__..._.___..____.___.-.--------- 
Azimuth mark. 

Pisinemo, 1936 (d. m.) 

3.8634337 
3.970160 

4.325396 
4.151163 

Hark, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Boundary monument No. 150,eccontric. 
Comely __.______.. .-... ~ . .  .-. . .-.. .... 
Union ....-. _..._________.___._._._____ 

Comely ___________.__.._.__---.---.-.. 
Union ....___._______._________________ 

Union ...__.___._______._.-----.---.... 
Comely .____________._______.--.______ 
Choulic. .-. .....--.. ____. . ._._.___._. . 
Azimuth mark. 

Camino, 1935 (d. m.) __._______________._------. 

Boundary monument No. 156 (I. B. C.) (U. S. 
Mer.). 1935, r. 1936 (d. m.). 

4.099390 
4.248511 
3.858913 

3.929594 
4.151510 

3.989336 
4.012108 
4.146700 

Cowlic, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _  

Boundary monument No. 153 (I. B. C.) (U. S. 
Mex.), 1935 (m.). 

Boundary monument No. 147 (I. B. C.) (U. S. 
Mex.), 1935 (d. m.). 

Vamori, 1935 (d. m.) ___.._______________-----.-- 

6an Miguel. 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  

Boundary monument No. 134, emntric, 1935 
(d. m.). 

Boundary monument No. 136 (I. B. C.) (U. 8.- 
Mex.), 1935 (m.). 

h'o~ales No. 7 (I. B. C.), 1893. r. 1936 (d. m.) 

Boundary monument No. 128 (I. B. C.) (U. 9.- 
Mcx.). 1935 (m.). 

Boundary monument No. 130, eccentric, 1935 
(d. m.). 

Con, 1935 (d. m.) 

Kinsley. lB35 (d. m.)-- 

Cut, 1935 (d. m.) 

Baho uivari Peak, lookout h o w ,  canter, 1935 
(n. a.). 

Boundary monument No. 1UA (I. B.  C.) (U. 6.- 
Mer.). 1935 (d. xu.). 

Boundary monument No. 139 (I. B. C.) (U. 5.- 
Mer.). 1935 (xu.).* 

Latitude and 
longitude 

0 ' ,t 

32 11 08.384 
112 22 14.708 

32 02 14.618 
112 19 00.669 

32 00 06.904 
112 17 25.740 

31 56 02.851 
112 12 30.089 

31 44 36.626 
112 22 23.820 

31 48 25.006 
111 59 14.615 

31 41 31.734 
112 12 28.736 

31 36 41.380 
111 57 01.925 

31 43 11.731 
111 54 35.638 

31 38 16.812 
111 47 12.833 

31 31 41.1% 
111 32 27.555 

31 34 47.708 
111 19 00.154 

31 24 57.854 
111 19 59.385 

31 26 34.568 
111 25 07.707 

31 21 37.318 
111 05 09.089 

31 21 05.135 
111 08 01.m 

31 21 46.776 
111 10 10.834 

31 36 45.327 
111 03 06.711 

31 43 51.973 
111 03 30.302 

31 40 12.385 
111 03 44.840 

31 46 15.675 
111 35 42894 

31 32 13.401 
111 42 53.111 

31 28 54.88 
111 32 27.66 

Azimuth 

0 , t, 

282 56 01.7 
40 05 58.6 
96 58 22.7 
100 32 36 

50 15 44.6 
202 03 43.9 
255 49 17.2 
248 13 42 

88 bo 54.5 
2'27 51 36.6 
358 16 58.3 
328 19 34 

77 58 05.9 
218 56 22.8 

202 32 02.6 
269 03 52.0 zs n 32 
m 27 35.5 
8 32 41.0 

256 35 45 

251 29 51.9 
262 12 22.8 
290 13 54.6 

109 58 57.4 
224 05 38.0 
2% 24 10.4 

265 16 15.6 

60 57 59.4 
162 00 23.1 
2.33 46 16.5 
3 3 8 3 0 2 3  

347 11 n.6 

193 38 43.3 
205 44 38.0 
297 33 53.1 
2 13 00 

10 11 26.6 
137 51 18.2 
269 47 09.9 
168 59 19 

180 35 43.9 
252 59 04.0 

159 46 35.7 
2x3 20 30.4 
290 04 11.9 

2.55 39 26.1 
345 51 52.1 

171 16 50.9 
257 37 32.8 
290 40 10.3 

148 40 24.1 
188 04 05.7 m 28 48.5 

41 19 33.4 
121 43 3i.6 
257 49 57.4 
349 32 24 

233 38 56.1 
281 12 06.9 

183 14 20.9 
243 59 14.2 
285 06 28.6 

325 24 24.2 
25 57 33.3 
76 57 11.1 

a 2  01 5Q.2 
249 51 26.5 
277 20 27.2 

180 01 49 
197 35 43 

23 43 n 

Back azimuth 

-____ 
0 t ,, 
102 59 39.5 
220 03 47.0 
276 51 17.8 

224 14 05.4 
22 05 38.2 
75 52 29.4 

288 54 25.1 
47 53 58.4 
178 17 03.8 

257 55 35.1 
38 58 21.2 

22 34 45.4 
89 08 35.1 

119 32 52.0 
188 32 228 

71 36 31.3 
82 19 05.1 
110 18 05.8 

289 55 02.3 
44 09 44.0 
104 26 29.5 

85 19 05.0 
167 12 30.1 

240 55 09.7 
341 59 19.8 
70 50 40.3 

13 39 52.8 
25 46 12.1 
117 37 12.5 

im io 57.7 
317 49 45.4 
89 48 40.7 

0 35 45.9 
73 02 23.1 

339 46 05.3 
49 23 13.4 
110 06 52.7 

75 44 3x4 
185 52 06.9 

351 16 27.5 
77 39 01.8 
110 41 5L1 

328 38 36.4 
19 04 49.9 
110 30 56.0 

221 17 33.1 
301 41 23.2 
77 52 49.1 

53 43 22.0 
101 15 18.3 

3 14 28.6 
64 02 33.1 
115 08 40.4 

145 27 16.: 
205 55 5 4 . ,  
258 50 04.4 

22 04 06.5 
69 54 24.1 
97 24 02.8 

0 01 49 
17 37 17 

To station 

Distanco 

Logarithm 
(meters) 

I-- - 

Blanco. _..______._______.__-----.----- 4.041319 
Llano.. . _ _ _  ___._____.__________-----.. 4.002821 
Nine Milo Peak..- .___._ ~ _ _ _ _ _ _ _ _ _  _ _  _ _  4.179043 
Azimuth mark. I 
Comeva .._..__._______________________ 3.805104 
Blmco __..______._. ~ __.___.___._______ 4.176141 
Black Butte ......______________---...- 3.991104 

I Azimuth mark. 

Alvarez.. . .- ..._.___.--- .___.._..-.--- 4.323866 
Rocky Point ...-.- .. . __._.____.. .-.... 4.308426 
Boundary monument No.150,eccentric. 4.128191 

Altar _.__. - -. __. . .-. - __. - .-. - ______._. 
Puertccito (U. 5. A.) ..__.____________ 
Cumero. .. . -. . . -. . ________. ~. _ _ _ _ _  __. . 
Azimuth mark. 

Fraguita (U. S. A.) 
Las oijas 
J a l h  . - _ _  ._. - - - _ _ _  -. - - _ _ _  .___ _ _ _ _ _  . -. 
Azimuth mark. 

Fraguita (U. 9. A.) 
Montana (U. S. A.) 

Cumero. _ _  . . .__ -. . . . - - -. . . _ _  _ _ _  -. . . . . . 
Fraguitn (U. S. A,).  ..____..___._..... 
Boundary monument No. 134,cmntric 

Bcnedict (U. S. 0. S.).. 
Boundary monument No. 128, eccentric 

Atacosa. .- - -. . . -. . . . . -. . . . - -. - - -. - _ _  . . 
Nogales No. 7 (I. R. C.) __...___ ~ ____._ 
Boundarymonument No. 128,eccentric 

Montana (U. 6. A.) ___._...____.______ 
Atacosa.. . .-. . . . .-. . . . . - __. . . .-. -. . .. 
Boundary monument No. 129 (I. B. C.) 

Turnac ... -. - __. . . __. - ____. _ _ _ _ _ _ _  .-. . 
Tubac (U. S. A.) __._______________._.. 
Slope ..-. . . - - _ _  - -. 
Azimuth mark. 

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

4.170785 
4. 037671 
4.055316 

3.916120 
3.842150 
3.660194 

4.002313 
4.023045 

3.649114 
4.035938 
3.938040 

4. m1 
3.487921 

3.894615 
3.665567 
3.751091 

4.021086 
3.835578 
3.563585 

3.962614 
3.899842 
3.945947 

4. 217n2 
3. mQ89 

3.8308% 
4.045028 
4.027013 

4.182462 
4.052192 
4.340566 

4.231674 
3.979244 
4. wo102 

3.709469 
4.195334 

Metars 

10.998. 1 
10,065.2 
15, 102.3 

6,384.2 
15,001.7 
9,797.2 

7,402.3 
9,451.8 
9,121.0 

7,081.9 
9,336.0 

21. 154.2 
14,163.3 

18, 174.8 
6,126.4 

21,079.8 

13,433.6 
20,343.5 

12,571.6 
17,721.9 
7,226.2 

8,508.3 
14.174.6 

9, 757.4 
10,284.9 
14,018.4 

14,817.8 
1o.Qo6.1 
11,358.4 

8,243.7 
6,952.6 
4,572.9 

IO. 053.4 
10,545.0 

4,457.7 
10,862.7 
8,670.4 

16,093.5 
3,075.5 

7,845.4 
4,629.9 
5,637.6 

10.497.5 
6,848.2 
3,660.9 

9,175.2 
7,940.4 
8,828.7 

16,492.0 
9, nz 1 

6,773.7 
11.092.5 
10,641.7 

IS. 221. 7 
11,277.0 
21. m. 1 
17, 048.0 
9,53.. . 3 
10.967.4 

5,122.3 
15,679.6 

Feet 

36.083 
33,022 
49,548 

20,945 
49.218 
32.143 

24,286 
31,010 
29,924 

25,137 

69,403 

30, a n  

46,467 

59,628 
20, 100 

69,159 
68.744 
44,073 

41,245 
58,143 
23,708 

46,505 

32,012 
33,743 
45, 882 

n, 918 

48,615 
35,781 
37,265 

n, 016 
22.810 
15.003 

32.984 
34,596 

14,625 
35,639 
28,446 

52,800 
10, OQO 

25,739 

18,496 

34,441 
22,468 
12 011 
30,102 
26,051 
28,869 

54,108 
32,061 

22,223 

15, im 

36.393 
34,914 

49.940 
36, QQ8 
71.870 

55,932 
31,m 
35,982 

16,805 
51.442 

!No check on this position. 



Station 

brivaca ... . -.-. . ._._____ __._ ._.__._.._ 
In!isco.. . .. ___._____. .._._ .-. _.__ ~ .___ 

BoundarymonumentNo. 128,ecceatrlc. 
X o ~ a l s  NO. 7 (I. B. C.1 ....-.- ._....__ 

Supplemcittary pinta-Continued 

Ariraca, r a t e r  tank, apex, 1935 (n. d.) 1.. . _._._.. 
2.856416 
3.703199 

2.595194 
3.520% Boundary monument No. 127 (I. B. C . )  (U. S.- 

Mer.), 1935 (mJ.1 

Boundary monument No. 128,eccentric 
.4tWOSa.. . . ~ ... ...- __.___. .. _ _  -.-.-. . 
Benedict (0. 8. 0.8 . )  __._.__ ~ _ _  .___. . 

Boundary monument S o .  126 (I. B. C,)  (U. S.- 
hfex.). 1935 (m.). 

h’ogales, courthouse, dome, 1935 (n. d.) _.__ _ _  4.127871 
4.342119 
3.832109 

Tumacacori Xational Monument, 1935 (n. d.) 1.- 

Boundary monument No. 128 (I. B. C.) (U. S.- 
Mex.). 1910, r. 1935 (d. m.). 

Boundary monument No. 150, eccon- 

Boundary monument No. 130, eccen- 

Atac osa... ._________________________ .. 

Baldy 2-.- . . . . . . . . . . . . . . . . . . . .  ______._ 

Twin Buttes (U. 8. Q. 9.) _ _ _ _  ~ _____.. 
Rib. .  ~. -. -. -. . . -. -. _ _ _ _  __._ _ _ _ _ _  . . 
Azimuth mark. 

trir. 

tric. 

Reserve.. . .. --. ____. ___._._________ _ _  

Boundary monument No. 150 (r. B. C.) (u. s.- 
Mex.), 1920, r. 1935 (d. m.).’ 

1.779163 

0.652130 

0.588’272 

1.35953G 

3.9n18E 
4.020814 
3.893871 

Boundary monument No. 130 (I. B. C.) (U. S.- 

U. 9. A m y  mark, 1935 (d. m.) 1 ____. . - ~  __._-. --_  

B d d y  lookout house, center, 1835 (d.) 1 _.-------_ 

Mox.). 1935 (d. mJ.1 

R o s k r u q  ..._________________-----..-.- 
Wnwn.. .. _____. ~ .._________________. 
Snyder’s Hill. .________________________ 
Black Rills 2 __.____.____________----. 
Azimuth mark. 

Continental, 1835 (d. m.)----- _ _ _ _  .______________ 

4.1.55630 
4.35391 
4. 15W40 
4.261472 

K-49 (U. S. 0. S.), 1935 (d. m.) 1 __.________.---_ 

Rita.. . __.___._._ ~ ____-_______________ 
Twin Buttvs (U. 9. 0. S.) _-__________ 
Azimuth mmk. 

Snyder‘s Hill, 18213, r. 1935 (d. m.) __._.. ~ _ _ _ _ - -  _ _  

3.81fM9 
4.014578 Sahuarita, 1835 (d, m.)* ____________________- - - - -  

Xavier. 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _  ~ ____________--. . Binck Hills 1. .. . _ _  __. _.___ _ _  ________-. 
Warner (AWz. Oeod. E.)-- ~ ._____.___ 
Graze _ _ _ _ _ _ _  -_________..___________.. 
Flato.. -. ~. .- .- _______.__.______ ~ ._ 
Azimuth mark, white water tank. 

Qrara 
Warner (Ariz. Geod. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sahuaro.. . -. ~ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ~ - 
Azimuth mark: 

aprx. 

WUmot, 1835 (d. m.) ... ____________________----. 

3.974238 
4.122329 
3.630844 
3.826773 

3.749662 
4.217212 
4. H932 

Magnetic, 1835 (d. m.).. _.__ _ _ _ _ _  ____________---. 

P w h . .  _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . .  
Warner (Ariz. Qeod. 8.)--‘________._._ 
Wasan- ____. _________.__________----. 
Azimuth mark. 

University, 1935 (d. m.)-- _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  --. 

4.072795 
4.137927 
4.026655 

Station “A” (Gniv. of Ariz.), 1935 (n. d.) I 

Warner (Ariz. Oeod. 8.) _____________._ 
“awn.  _ _ _ _ _  _________-__________. ~ -. 
Pusch. _.___ ~ ____________________---. ~ 

Azimuth mark. 

University _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ . -  

Tucson University of Arizona, western mdic 
msst,’1935 (n. dJ.1 

3.662619 
4.280830 
4.183082 

2.128050 

Tucson, University of Mwna, ohservalorl 
dome, 1% (n. d.L 1 

1 KO cheek on this position. 

Station “A” (Univ. of Mz.) ______.. .~ 
University _____________.______________ 
Univcrsity.. _____.____. ~ ._______.__ _. . 
Station “A” (Univ. of Ark.) -_______. ~ 

A10 TO TUCSON TO PHOENIX TO WINKELMAN ARC-Continued 

2.466710 
2.406067 

2.341555 
2 147188 

Latitude and 
longitude 

0 , I ,  

31 34 29.32 
111 19 16.92 

31 19 56.07 
111 04 27.60 

31 19 56.078 
111 04 18.931 

31 2o 10.6% 
110 58 13.945 

31 34 07.00 
111 03 00.96 

31 20 W.591 
111 04 41.568 

31 39 02.534 
112 04 30.w 

31 21 46.918 
111 10 10.797 

31 25 16.83 
111 os 46.227 

31 41 45.7% 
110 50 50.781 

31 51 03.941 
110 59 30.88’ 

31 51 34.89 
111 03 00.24 

32 09 28.946 
111 06 48.415 

32 06 12.056 
111 15 03.189 

31 57 54.376 
110 57 17.309 

32 05 38.258 
110 57 32478 

32 06 53.625 
110 51 26.838 

32 14 45.886 
110 50 13.581 

32 19 24.862 
111 03 01.444 

32 13 53.751 
110 56 59.457 

32 13 58.113 
110 56 59.242 

32 13 57.83 
110 57 10.42 

32 13 59.19 
110 56 54.04 

Azimuth 

0 ‘ t r  

17 59 10 
113 21 47 

10 10 57 
60 14 17 

02 41 48.1 
56 33 s.2 
!43 29 28.6 

88 41 36.2 
115 26 21.2 
92 08 56.5 

142 39 43 
B1 31 58 

b19 55 35.5 

$44 37 08 

12 37 

22305 

3 4 4  

35 32 29 

143 28 43.8 
225 11 38.7 
a0 So 04.4 
258 30 54 

3 4 3 4 3 8  
185 10 59 

83 I9 00.0 
11% I8 59.0 
326 48 49.3 
3.59 OF, 43 

121 36 01.9 
207 34 57.0 
244 54 05.1 
275 48 12.2 
21 07 OQ 

323 10 32.2 
55 05 54.0 

184 37 00 

86 01 34.2 
160 35 05.8 
261 30 13.8 
321 00 39.1 
122 41 31 

72 32 09.4 
129 54 10.4 
182 33 09.9 
311 01 29 

74 44 55.1 
145 38 13.3 
164 01 45.6 
268 40 49 

243 00 03.7 
336 12 48.2 
58 19 05.4 
315 I1 00 

58 55 56.3 
104 01 36.7 
la3 56 39.7 
182 34 a!3 

2 23 56.0 

268 18 13 
293 38 32 

40 16 47 
76 15 44 

lack azimuth 

I I 

To station 

0 , ,I 

37 59 18 
8 3 2 3 2 8  

i9.l 10 49 
L40 13 55 

8 2  41 30.3 
‘36 32 58.6 
63 34 09.2 

168 37 12.2 
2Q5 19 49.6 
12 08 24.7 

I22 37 25 
51 34 46 

39 58 58.7 
I83  44 

164 37 08 

192 37 

43 05 

215 32 29 

323 27 03.8 
45 14 08.4 
116 52 24.6 

214 33 47 
5 11 OQ 

?i3 10 28.9 
M6 17 55.6 
46 48 34.5 

01 31 54.5 
27 38 17.3 
64 58 28.3 
85 54 20.3 

143 11 51.4 
B5 03 03.1 

M 58 24.0 
I46 34 03.3 
81 31 39.5 
i41 02 04.6 

252 30 20.7 
309 49 53.2 
2 33 26.6 

254 39 58.5 
325 35 58.3 
344 01 23.2 

63 03 39.3 
156 14 41.1 
2% 16 00.6 

238 54 36.1 
283 55 19.0 
3 57 01.6 

182 23 55.9 

88 18 19 
113 36 38 
220 16 44 
256 15 41 

Boundary monumentNo. 128,occentric. 2.789814 
Nogalw No. 7 (I. B. C.) ____..__.._ .___ 3. W1290 
Renedict (U. S. 0. S.) _ _ _  ~ . .  .. 4.201763 

Tubac (U. S. A.) .____. _ _ _ _  _ _ _ _ _ _ _ _ _ - _ _  
Slope ___._ -. ~ --. _.___ _ _  .-. .-.- _.___ .- 

4.056343 
4.034644 

Adobe.. _ _ _  _ _ _ _  . -. . - ~  ~. _ _  -. -. ~. - .-- .,_ - 4.205479 
Boundarymonument No. 12S,eecentnc] 0.541579 

Esprranzs ..__..__. __._ .-.-. _____.____ - 
Twin Buttes (U. 9. 0. 9.) __..______.. 

3.8555% 
3.70248: 

I Azimuth mark. 

Distance 

Meters 

718.5 
5,048.9 

393.7 
3,313.5 

G16.4 
3.3%. 5 
.5,913.4 

3.423.7 
11,999.8 
6.795.1 

11.385.3 

16.050.1 

10,830.4 

3.480 

Bo. 14 

4.495 

3.87: 

22.9 

10,490.9 8,359.0 

7.832.0 

4.524.3 
5.787.4 

5, 193. I 
3.140.4 
9,473.9 

4,3m 7 
il. 251.6 
4,316. G 
8.258.8 

6.559.2 
.o, 348.5 

9,424. 1 
!3. m. 4 
4.274.1 
6,710.8 

5.619.0 
16,489.7 
18,404.8 

15, 100.0 
16, 904.6 
3,987.8 

11,824.8 
13, 738.1 
IO, 633.0 

4 .598 .5  
19,091.1 
15,598.5 

134.29: 

292.9 
313.4 

219.6 
140.3 

Foet 

2.357 
16.565 

1.282 
10,871 

2. on 
11.1.50 
52,209 

44,041 
72.178 
22,294 

37.353 
35,533 

52.658 
11.42 

187.3 

14.75 

12 71 

75 

27, 42% 
34.419 
25.695 

14,843 
18,987 

82.654 
43,111 
31.052 

46.948 
6Q. i23 
I C ,  970 
59, no6 

21,520 
33,952 

30.919 

14.03 
22,017 

43.472 

18.435 
54.100 
60,383 

49.541 
5s. 461 
13,083 

38,795 
45,072 
34, E85 

15,087 
62,635 
51,176 

440.59 

961 
1,028 

720 
4€4 



AJO TO TUCSON TO PHOENlX TO WINKELMAN ARC-Continued 

Black Hills 2 .___________________--.-. - 
Wason- __-_. _ _ _  _ _  _ _ _  - -. . _ _ _ _ _ _ _ _ _ _ -  .- 
University _ _ _ _  ~ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Dktanca 

4.154806 
3.908389 
4.172511 

~~ ~ 

Station 

Wilmot ______.__ ~ ___.____________.____ 
Warner (Ariz. Oeod. 9.) ______________. 
Sahuaro __._._..____.______.---.---.--- 
Azimuth mark, black water tank. 

Supplcmtniary pointa-Continued 

Qolden Oate Monntain. 1836 (n. d.) .____.____--. 

4.021528 
3.781694 
4.143880 

Cat Mountain (U. S. 0. S.), 1835 (n. d.) __--------. 

E 4 (.4riZ. Oeod. S.) ._____...___.___.___ 
Black Hills Z... .-. . .. ________.___._.._ 
Warner (Ariz. Oeod. S.) .__.____.___ _._ 

E 4 (Ark. Oeod. S.), 1035 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _  _--. 

3.740962 
4.233758 
3.374360 

Tucson, Consolidated National Bank bldg.. nodl 
radio mast, 1933 (n. d.). 

Tucson. Consolidated National Bank bldg., sonP 
radio mast, 1935 (n. d.). 

Santa Cruz, Catholic Church, north spire, 193! 
(n. d.). 

E 4 (Ariz.'Oeod. S.) ._____._..____._.._ 
Black Hills 2... . ~ .  . _..________________ 
Warner (briz. Oeod. S.) __.________._._ 

Santa Crur, Catholic Church, south spire, 193: 

San Xavier Mission, 1820, r. 1935 (n. d.) ________-  ~ 

(n. d.).* 

C. W. A. ( A r k  Oeod. S.), 1935 (d. m.) 

3.738354 
4.233215 
3.373225 

0. W. A. No. 2 (Mr. Oeod. S.), 1935 (d. m.) 

Black Hills2 ___.___ _ _  ..___ ~ _ _ _ _ _ _ _ _ _  .-. 
Warner (Ariz. Oeod. S.) __.__ ~ ____.__. . 
Wasson ____._________. ___._____ ~ __.__. 

Black Hills 2.. -. _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _  _ _ _  .. . waaon.-. . .. .___._____________.______ 

Tncson, Veterans 
1935 (n. d.1. 

4.228156 
3.350277 
4.246014 

4.227802 
4. 246201 

Hospital 

Black Hills 2 .__.___ .___.___.________._ 
Wasson. __. . . . . ~ .  ___.___________.____ 
Warner ( A r k  Oeod. S.) _..___.________ 

Latitude and 
longitude 

3.726512 
4.354513 
4.06?345 

0 # ,, 
32 12 32434 

111 06 19.475 

E 4 (Ariz. Oeod. S.) ..._______.____.___ 
Sahuaro .... ___. .___._______________ ~. .  
Wilmot. __...._._.____________.___.___ 
Azimuth mark. 

32 11 02.580 
111 03 36.351 

3.962566 
4.212379 
3.322298 

32 10 49.694 
110 56 16.201 

Navlska, 1835 (d. m.) _____________--_____--------. 

Airway beacon on Picacho Peak, 1935 (n. d.) ___._ _ _  

32 13 18.026 
110 58 13.626 

32 30 09.633 
111 15 46.205 

32 38 %.!E4 
111 23 59.573 

32 13 17.007 
110 58 13.151 

sasw .___._.. .-.. __._ __._______.___.. _ _  
Red Rock ..__________________--.. .-. .- 
Tortollita. ____.___.___.._.....____..__ 

32 13 09.932 
110 58 13.778 

4.187783 
4.012952 
4. 

32 13 09.38 
110 58 13.70 

32 06 25.030 
111 00 26.547 

Newman _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Red Rock ____._______.________________ 
Azimuth mark, railroad water tank. 

32 08 01.715 
110 51 27.086 

4.140072 
3. !&5024 

32 08 40.862 
110 57 07.156 

Airway beacon west of Airport No. 38.1935 (n.d.) 

Over, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Dip, 1935 (d. m.) ____________________-----------.. 

Junction, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

No. 51. water tank, 32 11 03.78( 
110 57 41.662 I 

32 34 00.007 
111 23 39.293 

32 46 19.633 
111 30 54184 

32 50 08.480 
111 30 53.5% 

33 00 08.531 
111 31 18.725 

sasco 
Picacho _._____ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Red Rock ____.___.____________________ 
0. L. 0. Station E _._________ ~ _____. .. 

Casa Orande _ _ _ _ _ _ _  _ _ _  _ _ _  _ _ _ _ _  _____.._ 
Peak ____________________.--.-----.---. 
Newman.-.. __________. . -. .- -. . ___. . _ _  

3.748389 
3.911582 
4.155161 
4.174967 

4.284134 
3.243478 
4.080656 

Casa Orande .___________________-.---- 
Simal Peak (U. 8. 0. 8.). ___.________ 
Azimuth mark. 

Simal Peak (IT. 6. 0. S.)- _ _  _ _ _ _  ~ _ _ _ _ _  
Mineral Butte _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Postcn ._____. ____________________--..- 
Azimuth mark. 

Sweet ____________________------------. 
santan. __. .__________________ ~ _____. . . 
Mineral Butto.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Airway beacon at  Airport No. 348.1935 (n. d.)* _ _ _ _  33 04 11.42 I 111 43 40.47 
1 No check on this position. 

4.269220 
4.287010 

4.132574 
4.151414 
4.083552 

3.741320 
4.095321 
4.188523 

Azimuth 

0 , ,, 
341 55 29.6 
151 29 10.4 
2u) 15 54.4 

245 48 07.9 
359 11 09.7 
60 11 42.5 

313 47 16.2 
123 01 34.9 
217 03 06.0 
2 0 0 0 0 2 2  

326 02 44.0 
29 01 05.4 
57 28 37.8 

325 58 11.5 
29 06 20.2 
58 16 53.4 

28 24 57.8 
62 48 23.6 

108 49 03.3 

2 9 2 7 0 0  
109 52 02 

64 53 15.6 
144 36 20.0 
187 23 18.7 

124 21 10.0 
182 59 15.6 
359 49 18.6 
354 47 20 

57 21 05.5 
152 46 34.7 
260 42 53 

Airways, 1935 (d. IIL) _______________________L____. 

280 57 0 2 7  
334 33 50.6 
348 23 18.9 
40 08 04.5 

208 01 57.1 
286 37 22.8 
351 57 27.5 
3 0 4 2 5 2 3  

98 36 38.3 
189 02 40.2 
273 43 32.1 

2R7 14 51.9 
337 59 19.5 
10 47 05.8 

105 16 29.3 

159 24 50.8 
274 57 44.1 
320 51 10 

31 02 17.8 
155 04 24.0 
257 31 27.7 
328 56 40.1 

106 01 01.5 
191 26 07.8 
298 47 57.9 

84 37 21.5 
136 03 04.9 
183 59 24 

70 26 20.9 
155 27 51.6 
241 06 11.1 
267 24 13 

45 33 31.2 
191 59 25.7 
240 23 52.9 

2 5 8 2 8  

45 41 56 
188 66 24 

33 03 46.675 
111 44 11.307 

Back azimuth 

0 t ,, 
161 56 59.5 
331 27 61.6 
80 20 53.0 

65 50 19.2 
179 11 12.8 
240 10 00.3 

133 49 50.1 
302 59 51.7 
37 05 57.0 

146 03 46.6 
208 58 16.7 
237 27 57.2 

145 59 13.8 
209 03 31.2 
238 16 12.5 

209 22 09.2 
242 47 43.0 
289 43 25.3 

209 24 12 
289 46 24 

244 51 37.8 
324 31 53.3 

7 23 48.9 

304 18 36.1 
2 54 32.4 

179 49 18.7 

237 17 41.7 
332 45 18.7 

100 57 48.3 
154 35 21.1 
168 23 37.3 
220 05 59.0 

28 03 14.7 
lC6 44 54.8 
171 58 18.2 

278 31 24.5 
9 03 13.6 

93 47 44.0 

107 19 51.3 
158 02 09.4 
180 46 17.1 
285 11 44.9 

339 23 16.2 
95 01 02.9 

211 01 18.3 
335 03 13.0 
77 36 15.9 

148 59 19.0 

285 54 36.5 
11 26 15.0 

118 51 42.1 

26-4 30 55.8 
315 58 23.8 

250 21 52.9 
335 25 47.7 
61 08 54.0 

225 32 08.5 
12 00 aO.6 
LX 28 50.7 

225 40 16 
8 56 02 

To station I 
Logarithm 

(meters) I 

Warner (Ariz. Oeod. S.) .__.________ _ _ _  3.840849 
Black Hills 2 _______________.__________ 4.033912 
Snyder's H!l l__________________________ 3.763424 

Black Hills 2.. . ____. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _  
Warner (Ariz. Oeod. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

4.076970 
3.912198 

E 4 (Ariz. Oood. S.) ._.___________ ~ _ _ _ _  
Oram .______ .--... .___.._.__. . .___ _ _ _ _  
C. W. A. No. 2 (Ariz. Oeod. 8.) _ _ _ _ _ _ _  
Black Hills 2 .___________________--. .-- 

3.358028 
4.017159 
3.652595 
4. 151878 I 

Tortollita .___________________-------.. 3.934627 
Pusch __________._.__________________._ 4.362008 
Wasson ._.._..______._____________.___ 4.248791 
Azimuth mark. I 

Meters 

14,282 6 
8, Ogg. 2 

14.816.8 

7,077.0 
10,812 1 
5,788.9 

1 0 , m .  2 
6,049.1 

13,927.7 

5,507.6 
17,130.0 
2,367.9 

5,4i4.6 
17,108.6 
2.361. 7 

16,910.5 
2,240. 1 

17,620.3 

16,896.7 
17,627.9 

22 621.1 

9,174.2 
16,307.2 
2. 100. 4 

5,327.4 

11,543.7 

11,939. 1 
8, 169.5 

2,280.5 
10,403.0 
4,493.6 

14,186.6 ' 

8,028.4 
23.014.8 
17,733.4 

15,409.3 
10,302.7 
12, x3.1 

15, 167. 6 
22.006.4 
12,609.2 
14,235.9 

13,806.1 
9,661.0 

5.602 6 
8.158.0 

14,294.2 
14.961.2 

19,216.9 
1.751.8 

12,321.3 

18,587.5 
19,365.1 

13. W.8 
14,171.4 
12,121.4 

5,512. 1 
12540.7 
15,435 6 

6. 617.2 
11,645.3 

Feet 

48, 

23,218 
35,473 
19,029 

34,476 
19,846 
45,694 

18,070 
66,201 
7.769 

17,961 
56.130 
7.748 

F, 481 
I ,  349 

57,809 

55,435 
57.834 

17,478 
74,216 
37.873 

30,099 
53,501 
6,891 

39,170 
!=,ea 

7,482 
34,131 
14. i43 
46, fd4 

26.340 
75,508 
58,180 

50, .m 
33,801 
40. '233 

49,762 
72,199 
41,369 
46,706 

31,69G 

18,381 x, 765 
46,897 
49, O S  

63,113 
5,747 

40,424 

Go, 982 
63,534 

44,520 
46, 494 
39,768 

18,084 
41,144 
50,642 

21.710 

45,296 

w206 



AJO TO TUCSON TO PHOENIX TO WIN'KELMAN ARC-Continued 

Pima Butte ____._._____._______--.-.-. 
T c l e m  h Pass (U. 6. 0. 9.) ________.. 
Azimut!,mark. 

Jackson __....___._______________.-.-.- 
Pima Butte ._.___________._____.------ 

Salt ____.__ ~ ________.__________________ 
St. Johns __....___.______________-.---. 
Azimuth mark. 

Mineral Butte ..__________________.-... 
posten 
Azimuth mark. 

Posten .__._._.____________-----------. 
North Butto ._________________________ 
Azimuth mark. 

Station 

4.281258 19,109.9 62,696 
4.084258 12,141.1 39,833 

4.026254 10,623.2 34,853 
4.251308 17,836.4 58,518 

3.859864 7,242.1 23,780 
4.002047 10,047.2 32,963 

4.320089 20,897.2 
3.638132 4.348.4 2% 
3.824555 6.677.1 21,806 
4.209830 16.211.8 53,188 

Supplementary pointr-Continued 

Sacaton, water tank, 1935 (n. d.) .-.____________. 

Boswell, 1935 (d. rn.)-- 

Chandler, water tank, 1935 (n. d.) 

Goodyear, water tank, 1935 (n. d . ) l_____________ .  

Rap, 1935 (d. m.) _.___._________________________ 

Catherine. 193.5 (d. m.) 

Mission, 1935 (d. m.) 

Dadams, 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Florence, 1935 (d. m.) ._..___________________--.. 

Florence, State Prison, aluminum water tank, 
1935 (n. d.). 

Boundary monument No. 121 (I. B. C.) (U. S.- 
Mex.), 1910 (d. m.). 

Florence, black water tank, 1935 (n. d.) .________ 

31 19 57.563 
110 56 17.976 

&nth Butte (U. 6. 0. S.), 1935 (m.)1____________ 

Wolley, 1835 (d. m.) .._____.__._....____-------. 

BoundarymonumentNo. 128(I.B.C.). 
Nogales No. 7 (I. B. C.) .....__._____._ 
Benedict (U. S. 0. S.) ._--____________ 

Nogales No. 7 (I. D. C.) _______._____._ 
Benedict (U. S. 0. S..lj _ _ _ _ _ _ _ _ _  _ _  ...- 
Boundarymonument 0.121 (LB.C.)- 

Kelvin, 1935. r. 1936 (d. m.) 

4.124300 
4.1.%194 
3.858116 

4.144920 
3.874796 
2.709991 

Beaoon tower. ccnter, 1935 (d . ) l__________________  

Ahport beacon, center of tower, 1935 (d.)l________ 

0. L. 0. section corner, 193.5 (d. m.)1-- ___.______ 

Helmet Peak (U. S. 0. S.),1935 (d. m.) l_________ 

Santan Peak (U. 5. 0. S.), 1935 (d. m.)1- ______._ 

U. 8. 0. 8. moss in rock, 1935 (d. m . ) l___________  

Latitudo and 
longitude 

0 , ,, 
33 04 50.427 
111 44 22.950 

33 12 53.297 
111 50 26.613 

33 18 01.218 
111 50 14.011 

33 14 29.59 
111 51 45.01 

33 18 18.584 
111 56 11.941 

33 16 02.686 
112 08 44.160 

33 20 01.079 
112 12 06.645 

33 01 02.079 
111 23 46.584 

33 01 47.529 
111 20 36.103 

33 01 32173 
111 22 17.850 

33 01 36.045 
111 23 15.B2 

33 04 56.11 
111 11 38.31 

33 02 29.639 
111 02 15.890 

33 05 41.306 
110 55 08.489 

32 43 06.965 
111 23 59.433 

32 36 07.351 
111 20 53.334 

32 06 12037 
111 15 02880 

31 58 00.316 
111 04 49.598 

33 10 24.843 
111 42 30.710 

33 10 24.832 
111 42 30.660 

I Rindpal poinls 

Nogales, Mexican C u d o m h o ~ f l a g s t a f l  (L B. C.) 31 19 52.024 
(Mer.), 1893 (n. d.). 110 66 36.270 

1 No check on this position. 

Azimuth 

0 , ,, 
253 43 42.4 
31 57 36.9 
86 03 09.6 

290 19 05.2 
16 18 42.8 
88 13 36 

12 02 20.4 
44 54 27.9 
55 11 20.4 

9 11 28 
129 55 40 

23 33 43.8 
105 04 30.1 
312 43 16 

273 13 38.2 
318 20 25.7 

271 28 30.5 
356 40 42.9 
265 43 06 

I22  35 29.8 
165 06 03.7 
254 14 14 

114 49 49.2 
238 28 39.6 
302 52 16 

68 04 43.8 
133 45 51.3 
259 50 08.0 

37 20 11.2 
148 44 24.3 
265 06 36.0 

I77 18 33 
292 09 12 

116 01 15.8 
184 34 41.0 
348 03 125 
348 41 40 

343 56 58.3 
23 31 28.2 

126 48 48.8 
281 17 13 

a903 

316 OS 

9408 

140 34 

I16 51 

L10 35 

Back azimuth 

0 , ,, 
73 48 46.7 

265 58 01.2 

110 23 25.7 
196 18 02.3 

211 5 ~ ,  20.5 

192 00 26.2 
221 48 30.1 
235 09 22.9 

189 10 24 
309 54 32 

203 31 02.3 
285 00 21.1 

93 17 23.0 
138 24 36.3 

91 31 04.3 
176 40 55.2 

302 29 19.3 
345 05 40.2 

204 47 41.8 
58 33 30.4 

248 03 55.4 
313 44 39.4 
'I9 51 03.4 

217 19 54.4 
328 43 44.0 
85 a3 03.0 

357 18 30 
112 14 26 

295 56 06.3 
4 35 03.7 

168 03 19.5 

163 58 20.9 
208 29 46.0 
306 45 17.9 

2 0 8 0 3  

136 08 

274 08 

80 34 

288 51 

28035 

NOGALES AREA 

90 26 15.6 
102 21 43.0 
192 17 59.4 

103 28 05.6 
195 38 00.3 
250 34 026 

no 21 53.7 
282 17 06.2 
12 18 29.7 

283 23 38.3 
15 38 40.1 
70 34 12.1 

To station 

1-1 I 
Minora1 Butte-. . . . . . . . . . . . . . . . . . . . . . .  4.177508 15,049.0 49,373 
Sweet __...___________________--------. 13.836581 16,864.1 I 22,520 
Sacaton Butte .._______________________ 4.162918 14,551.8 47.742 

Santan .._._.___._.________-----------. 4.118828 13,147.0 43,133 
OilaButte .....____________________--. 13.834402 16,829.7 1 22.407 
Azimuth mark. 

Sacaton Butte 4.414026 25,943.3 85.116 
Pima Butte __._______________ ~ _ _ _ _ _ _ _ _  4.3i4t97 23,960. 6 78.611 
Ooodyear ______._.___________----.-.-. I 3.929211 1 6,748.6 1 "2,141 

Sacaton Butte 4.281015 19,099.2 62,661 
Ooodyear ._____________..__._.________ I 3.6iwi I 4,154.0 I 13,629 

Dadams _______.___________________ _ _ _ _  3.394898 2,4826 8,145 
Posten .___._._________________________ 3.675389 4,735.8 15,537 
Florenm _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  13.428545 12,6825 1 8,801 

Dadams __.__ . . . -. -. . . . . . .-. -. -. -. . . . . . 
Posten.. _ _  - - - _ _ _  __. _ _ _ _ _ _  .- __. -. . . -. 
Florence. - __. _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
North Butte ____________________--.--. 
Donelley.-. . . -. - - - _ _  _ _ _ _ _  _ _ _ _ _  _ _ _  - - 
North Butte ..._________._____________ 
Ornnite Mountain. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Donelley.-. . . . . . . . . -. -. _ _  
Azimuth mark ..__._.___________._____ 

-. -. -. 

Dudley- - -. . . . . . . . . - _ _  _ _  .___ _ _ _ _ _ _ _ _ _  . 
R i m y  Hill.. ....__._..._.__________._ 
Oranite Mountain _.._.____________.._ 
Azimuth mark. 

Newman __._ ._.__ _.__________________. 

3.119255 
3.567280 
3.619122 

3.421848 

4.213958 
4.128051 

4.207351 

3.207529 

4.153080 
4.037067 
4.006722 

0.813204 

1,316.0 
3,092 0 
4,160.3 

2,659.8 
16, 119. 5 

16,366.6 
13,429.2 
1,612 6 

14,225.9 

12,494.6 
IO, 891.0 

7.468 

5.824 

a 11 

0.640 

1. am 

2 520 

13.313. 7 
14.394.4 
7,213.0 

13,961. 1 
7,495. 4 
512.9 

4,318 

13,649 

8,728 
52 885 
53.098 
44,059 
5,291 

46,673 
35,732 
40,993 

12,113 

24.50 

19.11 

20.6 

2 10 

3.94 

an 

43, WI 
47,226 
23,665 

45,804 
24,591 
1, 

w 
-l 



NOCALES AREA-Continued 

BoundarymonumentNo.121 (I.B.C.). 
Nogales No. 7 (I. B. C.) .___________._. 
Benedict (U. S. 0. S .___________ ~ _ _ _ _ _  
Nogalas No. 7 (I. B. C.) ______________. 

Station 

3. @30%4 
4.1sP710 
3.848159 

3.992926 

f indpa l  poinfa-Contined 

Nogales No. 7 (I. B. C.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
N w l e s  No. 5 (I. B. C . L  ____________. 

Boundary monument No. 120 (I. B. C.) (U. 8.- 
hlex.), 1910 (d. m.). 

3.592397 
3.924860 

Nogales No. 5 (I. B. C.), 1893 (d. m.) ___________. 

Nogales No. 8 (I. B. C.) (Mex.), 1893 (d. m.1- __. 

Nogales No. 6 (I. B. C.) (Mu.) ,  1893 (d. m.) _ _ _ _  Nogales No. 8 (I. B. C.]:: _________--_. 
h'ogales No. 7 (I. B. C. _ _ _ _ _ _ _ _ _ _ _ _ _  
Nogales No. 5 (I. B. C.) ._____________. 

Nogales No. 6 (I. B. C.) __._______.--__ 
Nogales No. 5 (I. B. C.) ______________. 

Nogales No. 4 (I. B. C.) (Mer.), 1893 (d. m.)-. . - 

Nogales No. 3 (I. B. C.) (Mer.), 1893 (d. m.) _ _ _ _  

3.923349 
4.036280 
3.474107 

3.792939 
3. @J3043 

Nogales No. 1 (I. B. C.) (Mex.), 1883 (d. m.) _ _ _ _  

Nogales No. 4 (I. B. C.) ._________.__ _ _  
Nogales No. 6 (I. B. C.) ._._______.__._ 
N w l e s  No. 5 (I. B. C.) ._____.__.___._ 

No ales azimuth station (I. B. C.) (Mex.), 1883 d. m.). 

3.240624 
3.810957 
3.762521 

Nogales astronomic station (I. B. C.), 1883,l. 1923 
(d. m.). 

Nogales No. 3 (I. B. C.) ___________.___ 
Nognles No. 4 (I. B. C.) .___..__ ~ __.._. 
Nogales, Mexican Custpmhouse, flag- 

Nogales No. 1 (I. B. e.).-- ._._________ 
staff (I. B. C.). 

Nogalas No. 2 (I. B. C.) (Mer.). 1893 (d. m.)--- - 

3.063934 
3.36086!! 
2.707841 

2.952242 

Nogales north bnsa (I. B. C.) (Mer.), 1883 (d. m.) 

Nogalessouth base (1. B. C.) (Mer.), 1693 (d. m.) 

Supplcmentarg point8 

MontaumaHotel, flagpole (I. B. C.), 1883 (n. d.)- 

h v y ' s  Store, flagpole (I. B. C.), 1893 (n. d.) .._._ 

Nonales, Catholic Church (I. B. C.), 1863 (n.d.)l 

h-ogales. pnblicschool (I. B. C.), 1893 (n.d.)* 

Nogales azimuth station (I. B. C.)--. . 
Nogales, Mexican Customhouse, flag- 

Nqglas No. 1 (I. B. C.) _____________._ 
staff (I. D. C.). 

Black Mountain, 1920, r. 1936 (d. m.) _._________. 

Rocky Butte, 1936 (d.m.) ____________________. 

2.204561 
2.693623 

2.937877 

Big Wash, 1936 (d.m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Nogales astronomic ststion (I. B. C.). 
Nogales azimuth station (I. B. C.)-. . - 
Nogales No. 1 (I. B. C.) ... .___.___.__. 

NogalesNo. 1 (I. B. C.) __._.__._._.___ 
Nogales astronomic station (I.B.C.)--. 
No.mles azimuth station (I. B. C.) _ _ _ _  
Benedict (U. 8. 0.8.) ...-..-. ..._.___ 
BoundarymonumentNo.121 (I.B.C.). 

Benedirt (U. S. 0. S.) __.___.....____. 
BoundarymonumentNo.121 (I.B.C.). 

Freeman, 1936 (6 m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1 No check on this position. 

1.813834 
2.3S304 
2.928405 

2.880335 
2.153680 
2.331104 

3.828008 
274E384 

3.831959 
2.716349 

Latitude and 
longitude 

Catalina ._______.__.________------.--. 
Silver Bell. ._.___.___._._______.---..- 

Black Mountain. -. __________._____.. 
Catalina .---... . .. .-. _.___.___ ~ ._____. 
Azimuth mark. 

0 , ,, 
31 19 57.988 

110 55 37.366 

4.608828 
4.811380 

4.272734 
4.521712 

31 20 08.28 
110 59 12.53 

31 19 35.42 
111 04 28.38 

110 59 20.17 
31 18 31.77 

Black Mountain ...--- ._________._._._ 
Catalina.. . -. -. . . -. _ _  _ _ _ _  _ _ _ _  - _ _  __. . . 
Azimuth mark. 

31 18 56.59 
110 55 27.19 

31 19 5276 
110 55 34.35 

4.493752 
4.283817 

31 19 48.49 
110 68 50.26 

Llta ._____ ...-.. .- __.____ ~ ._._...__._._ 
Black Mountain.. . _ _ _  ..._.___. _._.. .- 
Catalina 
Azimuth mark. 

Black Mountain ._._.___._________. . .. 
Rocky Butte ..._____.___._________.-._ 
Azimuth mark. 

31 19 57.10 
110 56 17.89 

3.721750 
4.491466 
4.1ML',12 

3.591308 
4.267546 

31 20 01.47 
110 58 21.17 

31 19 23.31 
110 68 64.57 

31 19 47.55 
110 56 37.68 

31 19 24.17 
110 56 40.93 

31 20 02.93 
110 56 2295 

31 19 58.97 
110 56 25.70 

31 20 14.96 
110 56 24.16 

31 20 13.19 
110 58 25.46 

Azimuth 

0 , / I  

89 18 18.3 
101 28 02.5 
183 46 16.4 

106 12 3 4 3  

163 40 20.6 
263 04 00.6 

103 32 52.6 
121 44 15.7 
183 52 57.9 

82 56 39.4 
110 21 05.3 

353 45 11.5 
67 20 35.6 
94 45 14.5 

253 37 22.1 

266 14 51.8 
306 02 37.6 

276 36 53.9 
324 16 14.5 
72 10 31.2 

72 48 01.2 

327 13 44.8 
53 54 54.9 

62 32 45.5 

188 21 17.0 
246 50 26.3 
288 36 14.4 

30 52 55.6 
94 59 28.4 

85 47 10.3 
161 46 06.8 
186 47 52.7 

313 47 27.1 
323 21 16.0 
58 22 29.0 

63 35 22.1 
237 13 26.1 
285 34 30.9 

194 37 56 
343 01 21 

194 47 47 
337 38 22 

Back azimuth 

0 , ,, 
269 17 57.2 
281 23 04.6 

3 46 25.6 

286 09 28.3 

343 39 58.9 
83 06 4 4 8  

283 30 12.4 
301 41 13.7 

3 53 01.8 

262 54 38.3 
290 19 08.1 

173 45 15.2 
247 18 38.2 
274 43 21.0 

73 37 29.4 

86 15 31.3 
126 03 20.8 

96 37 16.6 
144 16 40.9 
252 10 21.7 

252 47 4+4 

147 13 46.5 
233 54 47.1 

242 32 30.4 

8 21 19.2 
66 51 08.0 

109 36 59.8 

210 52 46.9 
n4 59 21.9 

265 47 03.4 
341 46 02.0 

6 47 54.4 

133 47 28.0 
143 21 18.6 
238 22 14.8 

243 35 09.4 
57 13 28.5 

105 34 35.0 

14 38 29 
163 01 !24 

14 48 21 
157 38 26 

To station 

Ncgales, Mexican Customhouse, flag- 2.586157 

NogalesN0.3 (I.B.C.{::-.- _________. I 3.303411 
Nogales No. 4 (I. B. C. ___________._ 3.433991 

staff (1. I). C.). 

Nogales No. 1 (I. B. C.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Nogalas No. 3 (I. B. C.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Nogales NO. 4 (I. B. C.).. ____________. 

2.894199 
3.362941 
3.389588 

Nogales No. 2 
Nogales No. 1 

Nogales No. 2 
No~ales No. 1 
Nogales north 

(I. B. C.) _._.___._._._._ 
(I. B. C.)-.. . . . . . - - _ _ _  -1  
(I. B. C.) ._________..... 
(I. B C.) 
base (I. B. 0.) __._.-.... 

2. 
2. 

2. 
2. 
2. 

939386 
523433 

558192 
896791 
860314 

0 , ,, 
32 46 43.831 

110 57 45.736 

32 37 56.234 
111 03 43 .a7  

32 29 53.581 
110 58 54.309 

32 30 03.533 
110 55 32.805 

32 47 28.429 
111 m 06.058 

0 , ,* 
336 12 46.3 
51 56 45.6 

209 49 26.9 
309 09 15.6 
20 13 1@ 

183 16 55.4 
288 37 35.9 
169 28 I5 

86 40 46.6 
173 35 39.3 
296 29 18.4 
3.56 56 54 

200 36 11.7 
17 51 04.8 

319 14 12 

PAPAGO INDUN RESERVATION AREA 
Wot separated into principal and supplementary points] 

0 I ,, 
158 18 25.2 
231 39 14.0 

29 52 40.3 
129 18 08.4 

3 17 32.4 
108 43 50.3 

266 38 58.3 
353 34 27.6 
116 33 44.6 

110 37 27.7 
197 49 01.2 

Meters 

1,073.7 
5,442.2 
7,049.5 

9,838.4 

3,912.0 
8.411.2 

8,382.0 
IO, 871.3 
2,979.3 

6,207.8 
6,353.9 

1.740.3 
6,470.8 
5,787.9 

385.6 

2,011.0 
2,716.4 

1,158.6 
2,295. 5 

510.3 

895.9 

160.2 
493.9 

886.7 

7P3.8 
2.308.4 
2,452.4 

869.7 
333.8 

361.6 
788.5 
725.0 

65.1 
224.0 
848.0 

725.0 
142.5 
214.3 

6,729.9 
560.3 

6,791.4 
520.4 

40,721.9 
64,770.9 

18,738.5 
33.243.9 

31, 171. 1 
19,222.8 

5,209.3 
31,007.4 
14,471.4 

3,902.2 
18,515.9 

Feet 

3,523 
50,063 
23,128 

32,278 

12,835 
27.596 

27, 500 
35,667 
9,775 

20. 367 
20. 846 

5,710 
21,230 
18,989 

1,265 

6,598 
8,912 

3,801 
7,531 
1,674 

2,939 

526 
1.620 

2 843 

2,572 
7.567 
8,048 

2,853 
1,095 

1.186 
2. Si 
2,379 

2 14 
735 

2,782 

2.379 
468 
703 

22.080 
1. Ru3 

22,281 
1.707 

133,802 
212,503 

61,478 
109,068 

102,267 
63,067 

17,288 
101.730 
47.478 

12,802 so, 748 



PAPAGO INDIAN RESERVATION AREA-Continued 

Pozora ..._..._._______________________ 
Cumero.. . _ _  __. _ _ _ _ _ _  ~ _ _ _ _ _ _  ~ _____._ 
Azimuth mark. 

Station 

3.530381 
4. lGolOG 

Roll, 1936 (d. m.) ___._____________._.---------.- _ _  
Boundary monument No. 140, eccentric, 1936 (a.m.) 

Pozora. _.__ _._.________________----..- 
Cumero .___.___.________________-.--.. 
Azimuth mark. 

Pozora ____._____._.___.________.---... 
Boundary monument No. 140, ecccn- 

Benediet (U. 9. 0. 9.) .___________..._ 
Cayetano (IJ. 9. 0. 9.) __________.___.. 
Squaw ._._._._.___________----.-.--.-- 
-4zimuth mark. 

Cayetano(U. 9. 0. S& _________.... 
Azimuth mark boun monument 

Montana (U. 9. A.) __._____ __.___..._ 
Atacosa __.___.___..__._____----------. 
Azimuth mark. 

tric. 

No. 120 (I. B: C.). 

Boundary monument No. 138 (I. B. C.) (U. 9.- 
.Mer.), 1936 (d. m.). 

4.032823 
3.832429 

3.530967 
0.681060 

3.848988 
4.218664 
4.269562 

4.360122 

3.851648 
4. logs00 

Boundary monument No. 140 (I. B. 0.) (U. 9.- 
Mer.), 1936 (d. m.). 

348 38 30.9 
38 38 10.0 

127 47 20.7 

Boundary monument No. 119, eccentric. 1936 
(d. m.). 

AJo ._._______.__.._.___.------------.- 4.420012 
Ounsight ....__.___._._________________ 4.191162 
Sierra Del AJo .___ ~ ___________________. 4.065994 
Azimuth mark. I 

Boundary monument No. 132, eccentric, 1936 
(d. m.). 

Boundary monument No. 119 (I. B. C.) (U. 9.- 
Mex.), 1936 (d. mJ.1 

Boundary monument No. 132 (I. B. 0.) (U. S.- 
Mer.). 1936 (d. mJ.1 

Onmight, 1936 (d. m.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Del. 1836 (d. m.) .___._.___._.___________________ 

Cane, 1936 (d. m.) .______________________________ 

Sage, 1936 (d. m.) ____.___________________________ 

Bat, 1936 (d. m.) ._____._________________________ 

Dust, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Eerwo, 1936 (d. m.) .____________________________ 

Sweetwater, 1936 (d. m.) . . . . . . . . . . . . . . . . . . . . . . . .  

Poso, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Target No. 1, 1936 (d.) .__________.______________ 

0. L. 0. Station No. 6, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ -  

Target No. 2,1936 (d.) I. .  . . .___._______________. 

INo check on this position. 

Latitude and 
lonuitudo 

0 , ,, 
32 38 10.115 

111 00 30.377 

31 29 46.602 
111 35 09.930 

31 28 14.267 
111 30 20.174 

31 29 46.447 
111 35 09.910 

31 25 02.535 
110 51 06.958 

31 20 01.133 
110 54 03.473 

31 23 50.860 
111 16 43.149 

31 19 58.986 
110 54 03.984 

31 23 52493 
111 16 41.516 

32 12 01.550 
112 41 04.373 

32 05 27.56 
112 47 14.13s 

32 06 06.415 
112 45 12738 

32 14 40.316 
112 45 21.415 

32 26 32493 
112 45 27.385 

32 18 17.190 
112 45 32026 

32 04 49.768 
112 35 13.712 

31 67 50.147 
112 33 04.222 

32 18 00.668 
112 39 11.637 

32 13 22358 
112 40 31.066 

32 14 38.727 
112 43 36.101 

32 15 25.84 
112 44 00.93 

Azimuth 

0 , I t  

195 11 04.1 
136 16 10 

156 40 34.4 
2i6 50 20.7 
110 13 20 

123 33 30.3 
260 33 57.9 
116 47 14 

156 42 00.4 
173 51 

70 40 20.8 
141 03 2 0 . G  
184 01 45.1 
233 29 .M 

165 25 19.6 
87 46 19.9 

223 36 37.2 
2-58 05 09.4 
289 50 32 

191 32 21.1 

40 37 58 

1 28 40.1 
132 38 33.5 
269 30 34.5 
173 48 33 

168 40 16.2 
218 34 53.3 
307 44 14.5 
2 9 2 5 0 5 0  

69 24 31.3 
161 15 5 2 5  

9 50 58.5 
137 12 39.8 
305 58 56.0 
303 01 57 

31 08 47.2 
59 56 27.8 
74 52 38 

328 47 03.5 
104 54 33.7 
180 27 15.5 
329 13 28 

58 25 41.8 
145 22 50.2 
201 58 03.1 
63 24 02 

118 00 59.4 
165 16 44.1 
275 55 38 

313 13 06.9 
I4 56 46.8 
90 49 08 

19 18 54.7 
193 37 33.3 
279 46 46.0 

320 36 54.4 
91 01 30.1 

129 03 08.1 

56 21 39 
125 47 02 

Back azimuth 

0 , ,, 
15 12 33.2 

336 40 Oi.8 
96 55 M.8 

303 30 3 2 3  
80 36 10.6 

336 41 33.8 
353 51 

250 38 09.0 
320 59 54.2 

4 02 11.0 

345 23 25.5 

43 38 13.9 
78 09 18.0 

11 32 21.4 

220 37 57 

181 28 30.1 
312 33 30.6 
89 35 31.4 

To station /= Logarithm 

I--- 
Black Mountain _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ --.. 
Azimuth mark. 

4.214794 

Boundary monument No. 119 eccen- 1.828252 
tric. 

Boundary monument No. 132 e w n -  1.821251 
tric. I 

Sierra Del Ajo _.____.___________._-...- 4.284697 
Ajo.-. ..___. . ..-. .-.-.. _ _ _ _ _  ~ ____. _ _ _ _  4.301757 
Nine Milo Peak _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.164236 
Azimuth mark. I 

249 23 26.8 
341 13 02.5 

1SQ 49 58.5 
317 09 54.1 
126 01 13.0 

211 06 04.2 
239 52 47.1 

I48 49 26.3 
284 51 53.5 

0 27 18.0 

238 22 25.7 
325 19 43.6 
21 59 53.0 

297 56 35.0 
345 15 35.4 

133 17 04.1 
194 55 46.7 

199 18 37.0 
13 38 15.7 
99 51 25.3 

140 38 15.3 
271 00 34.0 
308 59 26.2 

236 20 56 
305 43 33 

Sierra Del Ajo ____________________--.- 4.056281 
Ounsight __.._._.____________-------.- 4.208604 
Nine Mile Peak ..._________________--. 4.1LW40 

Distanco 

Meters 

16.398.1 

3,391.4 
14,457.9 

10.785.1 
6,798.7 

3.396.0 
4.798 

7,079.3 
16,564.2 
18,610.7 

22,915.1 

7,106.4 
12,876.6 

67.492 

66.26 

19. no. 7 
20,172 4 
14,596.1 

26, m. 4 
15,529.7 
11.641.1 

3,400.7 
25,972.8 

17,279.9 
11,946.8 
8,319.7 

IS. 387.9 
12,431.7 

13,526.4 

15,257. 1 

11.383.6 
16,166.1 
14.465.7 

14,835.2 
13,364.0 

15,976.5 

8,111.0 

11,448.5 

2,637.5 
(I, 821.0 

13,925.5 

6.262.9 
2,757.4 

13, D97.5 

2,530.8 
12599.0 

Feet 

53,788 

11,127 
47* 434 

35,384 
22,305 

11.142 
15.74 

23.226 
54,410 
61.059 

75,181 

23,315 
4 2  246 

221.43 

217.4 

63.224 
66.182 
47,887 

86,297 
50, 950 
38.193 

11,157 
85,212 

56, G92 
39,195 
27,296 

50,485 
40,786 

44,378 
26,611 
50, 

37,348 
53, (138 
47,460 

48.672 
43,845 

52,416 
37,561 

8.653 
28,940 
45,687 

9,047 
45, m 
8,303 

41,335 

20, 54s 



PAPAGO INDIAN RESERVATION AREA-Continued 

To station Station 
Logarithm 

(meters) 

40, Phelps and Dodge Corp., copper smelter, 
stack, 1936 (n. d.). 

Flite _.._________________------------.- 
Bat ... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Dust _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  
Fiite.. . . . _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
But __.____._._..._____________________ 
Ajo. _.__.___._________________________ 

Sierra Del Ajo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Kerwo.. ____________________--------.. 

POSO.. .- _ _ _  ____________________------. 
Ounslght _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Ounsight. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Quitovaguita. - - . . . . . . . . . . . . . . . . . . . . . .  
Sierra Del Ajo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

F. C. Oreanway Memorial, mas, 1835, r. 1936 
(n. d.). 

3.382774 
4.093399 
4.065116 

3.392912 
4.153484 
3.751912 

4.139098 
3.573824 

3.343812 
4.106445 

0.738622 

4.510524 
4.324450 

Kerwo, white chapel, mas, 1936 (n. d.) 1 _ _ _ _ _ _ _ _  
Poso Redondo, white cross, 1936 (d.) 1- _ _ _ _ _ _ _ _ _ _  
0. L. 0. W m e r  sacs. 16 and 21,1936 (d. m.) 1. - 

Boundary monument No. 166 (I. B. C.). 
Boundary monument No. 168 (I. B. C. ) .  
Sierra Dcl Ajo _.___ .-.-. _._______. --. .- 

Sierra Del Ajo _._________._____.__---.. 
Shack _.___._._._____._________________ 
Azimuth mark. 

Boundary monument No. 168 (I. B. C.). 
Sierra Del Ajo ____________________---.. 
Azimuth mark. 

Boundary monument No. 168 (I. B. C.). 
6lem Del Ajo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Boundary monument No. 168 (I. B. C.) (U. 8.- 

Boundary monument No. 166 (I. B. 0.) (U. 8.- 

Mex.), 1920, r. 1936 (d. m.). 

Mer.), 1936 (d. m.). 

Shsck, 1936 (d. m.) 3.176041 
3.937937 
4.276590 

3.841015 
4.144314 

4.053194 
4.000783 

4.210798 
4.320109 

Boundary monument No. 164 (I. B. 0.) (U. 8.- 
Mer.), 1936 (d. m.). 

D U L U I U B ~ ~  monumenr NU. IW (L. D .  u., ( v .  0.- 

Mer.). 1936 @.).I 

Latltude and 
longitude 

JL 01 L=.W I 112 44 29.04 

0 , t, 

32 22 07.116 
112 51 24.1a 

S h k  ___._._._._______.....---.---.-.- 3.197938 

Boundarymonument No. 168 (I.B. C.). 0.701741 

32 21 52.021 
112 52 40.516 

194 47 13.0 
2 39 35.7 
46 17 12.6 
349 05 27 

240 15 44.7 
334 53 52.7 
6 56 47.6 
3 49 24 

233 14 31.7 
282 31 20.9 
322 36 58.3 
14 36 27 

274 01 44.2 
303 48 16.1 
359 58 14.2 
218 38 44 

295 44 02.0 
346 35 17.9 
59 10 12.2 
32 69 41 

228 41 09.4 
2&1 27 18.7 
338 09 23.2 
246 33 I9 

197 00 27.2 
249 24 21.9 
291 11 19.4 
295 12 29 

178 01 325 
251 37 12.6 
122 30 00 

188 08 44.9 
198 07 57.2 
229 52 05.0 
300 46 38.7 
335 22 24.5 
183 47 27 

32 03 56.95 
112 33 01.96 

32 18 53.64 
112 40 08.44 

32 12 01.721 
112 41 01.356 

31 53 16.199 
112 50 33.113 

31 51 57.076 
112 46 14.155 

Samaniego ____________________-------. 
J d h  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Las Oij as... __._____________________-. 

31 51 55.608 
112 45 17.125 

4.359377 
4.165471 
4.137264 

31 59 28.031 
112 45 00.599 

Samaniago __..._______________-------. 
Colorado (U. 9. A.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Las Oilas ___. ..- _ _ _ _  ~ _______________. . 
Azimuth mark. 

31 55 14.924 
112 43 46.080 

4.167512 
4.214147 
4.388041 

31 50 18. 164 
112 40 51.293 

Bddy Peak ... .___________________--. . 
Colorado (U. 9. A.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Las Oijss ____..______________--------. 
Azimuth mark. 

Azimuth 

0 , ,, 
143 32 39.1 
228 43 48.5 
307 32 08.4 

193 07 29.4 
232 36 51.0 
323 22 24.7 

71 40 54 
115 43 58 

317 40 15 
6 3 5 0 0  

4 35 

118 12 30.6 
223 07 03.3 

109 43 07.5 
!B3 09 51.0 
251 35 03 

91 43 53.6 
106 39 46.6 
198 56 15.9 

235 18 34.6 
1 47 08.2 
75 47 28 

71 09 14.0 
197 41 46.2 
2 6 2 0 0 4  

109 46 00.2 
177 41 U.9 
112 00 52 

4.232825 
4.325569 
4.248705 

Samaniego ___...______________-------.. 
Bddy Peak .____._____________________ 
Leon .____ ~ __._. 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Silver Bell.- __._________________-----. 
Roskruge.. ____________________-----.- 
Eitts __._______. ~ . . . . . . . . . . . . . . . . . . . . . .  
Azimuth mnrk. 

Boundary monument No. 168, eooentrfc, 1% 

Colorado (U. 8. A.) 1936 (d. m.). .___ _ _ _ _ _ _ _  
(d. m.). 

Baldy Peak, 1936 (d. m.) 

Sycamore, 1936 (d. m.) 

Leon, 1936 (d. m.) ____.__________________________ 

Xing, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Vaca, 1936 (d. m.) 

Como, 1836 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  

-is, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  .- 

Topawa, 1936 (d. m.)------  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  -. 

4.259987 
4.183858 
4.060241 

4.453868 
4.534951 
4.529992 

31 53 16.36: 
112 €0 33.1% 

31 42 42.970 
111 15 40.963 

31 50 44.463 
111 20 04.774 

31 46 12641 
111 28 45.631 

31 56 42.679 
111 28 48.010 

31 b9 57.m 
111 22 22.626 

32 14 54.771 
111 43 65.102 

32 02 04.368 
111 48 32404 

31 54 24.737 
111 48 13.805 

31 47 00.838 
111 51 04.219 

Back azimuth 

0 , ,, 
323 32 09.7 
18 46 59.7 
127 35 16.7 

113 07 40.9 
52 40 43.2 
143 P 33.7 
251 36 30 
295 42 49 

137 40 45 
186 34 30 

184 35 

298 02 54.8 
43 11 54.3 

289 40 50.7 
23 12 24.9 

271 43 23.5 
286 36 59.7 
18 58 19.6 

181 46 59.5 
56 20 29.8 

251 05 38.9 
17 43 01.8 

288 40 53.1 
357 41 28.0 

289 40 68 
306 44 24 

183 46 
I 

14 48 10.1 
182 39 22.2 
226 13 55.1 

80 20 01.3 
154 56 11.6 
186 55 48.5 

53 19 06.2 
102 38 13.6 
142 40 32.9 

94 10 36.7 
123 52 51.4 
179 58 14.4 

115 49 32.1 
166 36 30.8 
239 06 49.4 

48 48 28.6 
104 38 33.9 
158 13 38.4 

17 02 54.7 
69 38 02.4 
111 18 00.8 

358 01 2 2 6  
71 43 43.4 

8 10 05.1 
18 09 21.1 
50 00 05.1 

120 53 04.6 
155 23 2 2 8  

Distance 

Boundary rnonummt No. 169 (I. B. C.) 3.859109 
Sierra Del Ajo ._______________________ 4.287841 
Azimuth mark. 

Samaniego. ._________________________. I 4.423742 
Bddy Peak ___..______________________ 4.217296 
Sycamore .__.________________-------. . 4.287919 
Azimuth mark. 

Meters 

2.414.2 

11.617.6 

2,471.2 
14.239.1 
5,648.2 

13,775.2 
3,748.2 

12,399.4 

2,207.0 
12,777.5 

5.478 

32,398.4 
21.108.1 

7,228.5 
19,401.8 

1 499.8 
8: 668.4 
18,905.1 

6.934.5 
13,941.6 

11,303.0 
12,324.9 

16 247.9 
20: 89s. 2 

2 034.8 
1,577.4 

5.03: 

22.875.8 
14 637.6 
13: 717.2 

14,706.6 
16,373.7 

I 

24,492.9 

17,093.3 
21.164.1 
17,729.8 

26,530.3 
16,492.9 
19,405.2 

18.16s. 5 
15 626.4 
11: 728.5 

28,436.0 
34.272.9 
33,883.8 

24,817.7 
43,214.8 
21,330.8 

14,165.3 
20, 443.3 

28,113.5 
14,357.7 
31.227.4 
22,499.8 
6,994. 1 

Feet 

7,921 
40,680 
38,115 

8,108 
46,716 
18,531 

45.194 
12,297 

7,241 
41,921 

17.97 

106,294 
69,252 

2% 
4.921 
28.440 
62,024 

22,751 
45.740 

37,083 
40,436 

53,307 
68.m 

9,629 
5, 176 

16.61 

75,052 
48.024 
45,004 

48,250 
53,719 so. 357 

56,080 
69,436 
58, 169 

87.041 
54,110 
63,665 

59.700 
51, 268 
38,479 

93,294 
112.444 
111,167 

81,423 
141,781 
69,983 

46,474 
67.071 

92 236 
47,204 
102,452 
73,818 
22946 

1 No check on this posltlon. 



PAPAGO INDIAN RESERVATION AREA-Continued 

Kitts .._____ _ _ _ _ _ _ _ _ _  _______. . ___.__ ~ _ _  
Artesia ______._ _ _ _  _______________._____ 
Indian Oasis ______.__________________. 
Azimuth msrk. 

Indian Oasis. ~ ._____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sells. _..____________.__.______________ 
Artesia .____ _ _  _ _ _  ___. _ _ _ _  _ _ _ _  _ _ _  ._____ 
Azimuth mark. 

Indian Oasis-. ______._____._.___._-.-. 
Wahoo .___._._______._.____________ ~ . -  
Artesia __._________...__.__.__________. 
Topawa ___._ _ _ _ _  _ _ _ _  _ _ _ _ _  ~ __________._ 
Azimuth mark. 

Choulic ._____________ ~ ____. _ _  ___.___ _ _  
Comely ____________________-.-.---.--. 
Topawa .______.__.__.____...._________ 
Como. ______. -. _ _ _  __. - _ _  _ _ _ _ _ _ _ _ _ _  __. . 
Azimuth mark. 

Topawa _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ . -  
Ftamal. _________..____ _._____._. . .~.. 

Station 

4.500171 
4.169717 
4.064240 

3.817092 
3.914246 
3.901199 

3.866432 
4.017CB2 
4.079303 
3.765627 

4.130816 
4.118208 
4.143323 
4.458394 

3.478581 
4.103179 

Sells, 1936 (d. m.) ._.___. _ _ _ _ _ _ _ _  ___. _ _ _  _ _ _ _ _ _ _ _ _ _  

Ros!auge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Vaca. ~ .___ .-. -. -. -. ~ _ _  _ _ _ _ _ _ _ _ _ _ _ _  .-. 
Azimuth mark. 

Samaniego. _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _  ~ 

Roskruge. ___. ._._________._.___._____ 
Water .__._____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Topawa _._____________________________ 
Como.. . - -.~. -. - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  __-_. - 
Azimuth mark. 

Aspass, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4.145890 
4.522214 

4.575381 
4.212025 
4.177OOs 

4.362333 
4.362043 

Fresnal, 1936 (d. m.) ... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Vaar.. ________. __._________ ~ _ _ _ _ _ _ _  -. 
Roskrur. - --: _________________. -. . . . 
Admut mark 

B. M. A 121, 1936 (d. m.) _ _ _ _ _ _  

4.444881 
4.226870 

g School, 1936 (d. m.) __________________._________ 

0 
0 
0 0 

S a n  Pedro, 1936 (d. m.) 

Hut, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

B. M. A 113,1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
f 

Pino Blanco, 1936 (d. m.) ____________________-.. 

Brown, 1936 (d. m.) . - ~  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Boundary monument No. 151 (I. B. C.) (U. S. 
Mex.), 1936 (d. m.). 

Boundary monument No. 149 (1. B. C) CO. 6. 
Mex.), 1936 (d. m.). 

Boundary monument No. 146 (I. B. C.) (U. 8. 
Mer.), 1936 (d. m.). 

Palo Alto Ranch, well, 1936 (n. d.) 1 ._.________. 

Palo Alto Ranch, wator tank 1936 (n. d.) 1 _ _ _ _ _ _  
1 No check on this positlon. 

Latitude and 
longitude 

0 t ,, 
31 58 56.616 

111 55 57.572 

31 55 10.488 
111 53 12191 

31 49 32809 
111 63 16.316 

31 47 2&3w 
111 42 16.487 

31 (5 39.248 
111 €4 01.245 

32 17 49.412 
111 23 00.080 

32 14 57.804 
111 14 02390 

31 53 08498 
111 38 21.506 

31 59 28.343 
111 42 0274: 

32 07 08.080 
111 40 50.603 

32 04 29.661 
111 31 07.086 

32 13 41.068 
111 32 10.604 

32 04 37.i61 
111 18 4I.m 

31 59 68.081 
111 E? 09.370 

31 47 12423 
111 13 63.287 

31 45 23.444 
111 30 41.675 

31 39 42746 
112 06 39.553 

31 38 17.075 
112 02 08.150 

31 34 08.315 
111 48 56.527 

31 49 30.860 
111 18 48.042 

31 52 68.90 
111 23 47.12 

31 52 54.81 
111 23 34.80 

Azimuth 

0 , ,, 
273 26 19.8 
304 28 26.5 

1 3 2  0 2 0  
320 35 40 

45 12 14.4 
148 03 51.3 
280 10 05.0 
39 34 53 

141 46 5 2 2  
180 35 49.0 
221 28 0 2 0  
323 24 07.7 
204 59 14 

336 18 25.8 
56 44 63.9 
86 33 oB.9 

159 55 24.4 
243 40 56 

146 36 1 2 3  
7.54 36 26.5 
341 54 1 2 9  
72 21 29.5 
57 08 14 

358 44 40.1 
80 47 30.2 

293 34 03 

355 02 45.1 
57 45 14.6 

110 37 41.6 
323 36 23 

60 36 22.1 
I35 51 35.2 
10 w 28 

' 46 12 33.0 
115 I1  5 2 6  
59 12 47 

161 25 47.4 
258 25 47.6 
191 39 58 

133 47 46.5 
230 48 02.3 
288 11 39 

97 04 09.1 
187 59 23.1 
3062456 

330 04 29.0 
43 58 03.7 
74 23 49 

358 21 45.4 

3445843 
73 m 35.7 

18 51 58.0 
81 08 10.8 
0 30 01 

189 03 05.3 
216 12 33.7 

240 53 56.3 
290 w 2 2 4  

109 n 58.7 

203 18 31.9 

178 31 50.5 
290 14 21.2 

298 47 07.0 
338 35 16.0 
63 12 37.0 

305 17 59 
28 41 14 

29 53 n 
122 19 41 

Back azimuth 

0 P #, 

93 36 56.6 
124 32 31.9 
181 31 55.8 

225 10 40.8 
328 02 23.8 
100 12 428 

321 45 20.9 
0 35 51.2 

41 30 41.8 
143 25 17.4 

156 20 14.2 
236 41 14.5 
206 28 29.0 
339 52 05.7 

326 35 39.2 
74 40 31.2 

161 W 38.1 
252 16 23.4 

178 44 46.4 
260 a6 20.1 

175 03 50.8 
237 40 34.2 
290 32 64.4 

240 29 39.8 
a15 46 11.8 

216 OB 16.7 
285 08 26.0 

341 24 09.1 
78 35 23.4 

313 40 57.7 
50 52 27.5 

276 57 53.3 
8 00 23.5 

150 011 02.3 
223 52 43.3 

178 21 51.0 
253 11 4.3.1 

108 51 01.4 
261 00 21.1 

9 04 06.3 
96 13 W 7  

60 57 35.0 
110 51 30.2 

289 26 43.1 

23 19 47.0 

358 31 41.6 
110 16 04.0 

118 49 42.3 
158 36 54.5 
243 07 22.2 

125 19 66 
208 38 37 

209 50 43 
302 16 56 

To station I- Distance 

Logarithm 
(meters) I 

Comely _____________.______-----...___ 3.606968 
Rocky Point.-. . _ _  .___________ ..____. - 4.206249 
Azimuth mark. 

vauc .-... 4.180862 
Roskruge- _._________________________. 4.461532 
Azimuth mark. I 
Samaniego. - _ _ _ _ _ _ _ _  - - _ _ _ _ _ _ _ _  .---_. - . 
Leon 
Azimuth msrk. 

Samaniego . . . . _ _  ______________----__ -. 
Leon.. _ _  - - -. -. . ______________-----_--. 
Azimuth mark. 

Colorado (U. 8. A.) ___________----.___ 
Sycamore. . . . . . ._____________-_- -----. 
Azimuth mark. 

Leon --- ---- 
Sycamore. . - -. _______________-- -_ - -. 
Rocky Point .___._________.__.________ 
Boundary monument No. 1W eman- 

Boundary monument No. 150 ecoen- 

Rocky Point ._.______.______________.. 

Comely.. . . . . -. - -. . . . . - - -. - - - -. -. 
Boundary monument No. 144 (I. B. C.)  

tric. 

tric. 

4. 326341 
4.358488 

3.889839 
4.43&599 

3.942975 
4.376023 

4.285860 
3.487440 

4.098495 
3.561440 

3.805240 

3.978244 

4.241560 
3.742213 

3.946882 
4.130100 
4.245956 

Meters 

31,635.2 
14.781.4 
11.594.2 

6,562.8 
8.208.2 
7,965.2 

7,352.4 

12.003.4 
5,829.4 

13.515.0 
13,128.3 
13.909.9 
28,733.9 

3,010.1 
12,681.7 
4,015.5 

16,078.6 

13.992 3 
33,282 4 

37,617.6 
16.293.9 
15,031.7 

23.032.1 
23,016.7 

io. 401.2 

13,506.2 
11,299.5 

15,165.7 
28, 942.2 

n, 853. 6 
16.860.5 

18,583.4 
21, m. 1 

21,200.2 
22,881.7 

9,768.8 
27,327.4 

8,769.5 
23,769.7 

19.313.5 
3,072 1 

1% 545.7 
3.642.8 

4,029.4 

9,511.4 

17,440.5 
5.524.2 

8,848.8 
13,492.7 
17.618.8 

7, 162.9 
16,366.8 

16,415.2 
9.674 6 

Feet 
-- 
103,907 
48.495 
38.039 

21.531 
26.930 
m. 132 

24. I22 
34.125 
39,381 
19,125 

44,340 
43,072 
45,636 
94,271 

9,876 
41,607 
13,273 
52,751 

45,806 
109,194 

123.417 
53.458 
49,317 

75.564 
75. 514 

44,312 
37,072 

49,756 
94.955 

91.383 
55,316 

60,969 
69,643 

69,554 
75,071 

32,050 
89,657 

28,771 
77,884 

63,364 
10.079 

41.1Fo 
11,951 

13, Po 
31,205 

57,219 

29# 031 
Y 267 
57,804 

23,500 
53,697 

53,856 
31,741 

la. 124 



PAPAGO INDIAN RESERVATION AREA-Contmued 

Sheridan _ _ _ _  ~ . . . . . . . . . . . . . . . . . . . . . .  ~. 
Bitter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Station 

4.283120 
4.367871 

Brownell. 1936 (a.m.) 

Eat Brim azimuth, 1936 (d. m.)--- _____________. 

Dry. 1936 (d. m.) 

Desolate. 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

6aw, 1936 (d. m.) 

Noroad, 1936 (d. m.) 

Peri, 1936 (d. m.)-. .  

Qmjote, 1936 (d. m.).-.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Osity, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

XNo check on this position. 

Latitudo and 
longitude 

0 , ,, 
31 47 15.15 
111 22 33.78 

32 32 21.384 
112 45 44.w 

32 38 04.404 
112 44 25.788 

32 31 65.493 
112 27 38.791 

32 45 08.164 
112 22 44846 

32 37 64.915 
112 08 02651 

32 28 65.502 
112 19 34.629 

32 24 02542 
112 06 421% 

32 29 51.629 
111 56 34.076 

32 2l  27.041 
112 14 33.594 

32 20 04.m 
111 54 05.331 

32 12 15.933 
112 08 52805 

32 13 57.345 
111 57 38.221 

32 37 55.426 
112 44 57.355 

32 45 20.119 
112 40 14.583 

32 44 56.176 
112 31 10.522 

32 36 20.325 
112 35 46.680 

32 40 05.153 
112 26 55.766 

32 22 37.166 
112 25 16.500 

32 37 16.094 
111 59 47.915 

32 30 24.246 
112 09 25.474 

Azimuth 

0 , ,, 
6 8 M 1 2 2  
211 17 04 

297 59 11.4 
17 24 58.5 
202 24 35 

323 33 34.8 
11 02 49.8 
15 30 43.5 

57 06 45.0 
113 28 21.4 
84 11 35 

17 26 31.8 
31 33 09.3 
69 01 52.6 
5 05 17 

70 14 37.6 
120 12 31.9 
334 10 13 

113 43 22.9 
170 36 57.6 m 19 33.2 
265 11 08 

175 21 28.6 
218 33 13 

55 EL7 121 
129 42 24.6 
153 06 41 

150 21 65.8 
248 42 11.6 
2234429 

114 in 00.1 

300 46 27.9 
110 24 66.7 
167 53 32.1 
82 35 06 

152 19 03.3 
188 53 12.3 
238 06 27.8 
262 46 41.4 
300 23 50.7 
341 28 31 

80 01 24.5 
206 14 21.2 
265 14 47.1 
326 52 40.2 
172 01 53 

251 25 10.0 
321 35 39.0 

270 41 35.4 
321 28 01.6 
171 30 36 

268 21 18.5 
347 03 34.0 
166 23 06 

231 20 36.7 
302 37 22.2 
285 31 59 

4 15 25.7 
82 20 17.7 
34 11 08 

120 35 34.9 
167 49 00.8 
40 42 17 

339 42 49.0 
95 20 07.7 
334 13 26 

188 51 00.3 
272 47 65.6 
270 37 57 

Back azimuth 

0 , ,, 
248 53 06 
31 18 22 

118 04 45.5 
197 22 247 

143 38 26.8 
191 02 07.2 
195 27 27.0 

237 02 35.6 
293 19 19.1 

197 23 53.2 

148 50 09.9 

wo 04 012 
Mo 04 35.4 

?E3 39 02.7 
150 35 15.1 
47 25 45.6 

184 03 06.1 

211 26 19.7 

m 45.7 

*5 62 45.6 
IOB 36 14.0 

130 19 14.4 
68 46 23.7 

'120 61 50.0 
290 18 11.3 
347 62 12.4 

332 16 01.4 
8 54 21.9 
68 14 21.6 
83 00 00.1 
120 34 39.6 

269 65 249 
26 16 14.9 
85 22 06.3 

146 57 30.6 

71 25 27.0 
141 40 48.0 

BO 51 03.4 
141 34 49.3 

88 25 521 
167 05 a.2 

51 27 38.8 
122 41 44.8 

184 15 02.5 
262 10 51.2 

300 30 09.7 
347 47 44.4 

159 44 33.3 
275 15 41.1 

8 51 45.0 
92 54 60.1 

Logarithm 
To station 

KtLkn. _ _ _ _  _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ___. . 
Sheridan.-. . _ _ _ _ _ _ _ _  ~ ___._________ _ _ _ _  
Azimuth mark. 

4.201295 
4.120560 

Maricopa 2 .... ____________________---. 
Molvavi.. _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - 
Azimuth mark. 

4.269329 
4.324676 
4 267478 

4. mzi3 
4.343019 
4.436797 
4.586843 
4.56!?706 

4.253859 
4.100136 
4.334889 
4.418461 

2933543 
4.382861 

4.436621 
4.500514 

4.119560 
4. m 

4,416031 
4.179468 

4.179698 
4.441172 

4.264823 
4.245395 

4.164210 
4.112264 

4.147669 
4.304535 

DiStanW 

Meters 

10,487.1 
7,544.6 

18,391.7 
25,066.2 

23,866.5 
10,765.6 
35,785.1 

14,436.4 
28.616.7 

25,591.2 
37,837.9 
36,315.7 

32,614.8 
26, 577.2 

13,800.8 
30,369.5 
24,637.4 

22,091.9 
25,724.6 

19,192 0 
23,327.7 

15.m. 3 
13,20%. 7 

18, 592. I 
21,119. 1 
18,513.1 

19, 174.0 
'22,030.2 
27. 339.9 
39.522. 4 
37.128.4 

17,941.5 
12,593.2 
21.621.7 
26,209.6 

868.0 
24,146.9 

27,328.8 
31,660.2 

13,169.2 
24,673.3 

28,063.4 
15, 117. 1 

15,125.1 
27,616.7 

18,400.2 
17,595.2 

14,595.2 
12,949.8 

14,049.8 
20, 162.1 

Feet 

34,406 
24,753 

2z 
78,302 
35,320 
117,405 

47,363 
93,887 

83,960 
124,140 
119,146 

107,004 
87.195 

45,278 
99.637 
80. 503 

72 480 
84,398 

62.966 
76,534 

52 153 
4,336 

60, 
69,288 
60,738 

62,807 
72,277 
89,698 
129,666 
121,812 

58, 
41,916 
70,937 
85, gS9 

2.848 
79.222 

89.661 
103,872 

43,206 
80,949 

85,510 
49,597 

49,623 
WM 

!?z 
47,884 
42,486 

46,095 
66,148 



PAPAGO INDIAN RESERVATION AREA-Continued 

0 ,  ,, 
32 17 45.187 
112 15 40.078 

32 20 17.023 
112 03 34.623 

32 19 28.511 
112 02 21.483 

32 10 00.759 
112 07 34.165 

32 08 54.306 
111 53 09.624 

32 03 57.601 
111 59 43.011 

32 30 23.630 
111 56 45.786 

32 19 50.659 
111 54 30.599 

32 04 17.964 
111 56 42.769 

31 56 37.784 
111 52 42.487 

Station 

0 ,  0 

230 21 50.1 
313 32 47.3 
181 53 19 

87 10 59.3 
144 43 30.2 
212 11 10 

37 3.5 05.9 
100 51 03.5 
30 53 10 

153 39 03.8 
256 12 00.6 
124 33 01 

104 10 35.7 
175 57 36.5 
313 02 35 

136 50 34.5 
228 25 38.8 
141 17 08 

342 46 00.9 
QO 06 41.5 

128 16 09.2 

58 14 21.1 
93 18 25.2 
112 07 14.5 

188 02 33.0 
287 42 08.6 
353 09 50.0 

36 38 09.8 
129 52 020  
300 07 07.8 

Stanley, 1936 (d. m.) ~ -. -. - __________________. - - 

B. M. A 85,1938 (d. m.) .___.____________________ 

Santa, 1936 (d. m.). ____.________________________ 

Covered, 1836 (d. m.) .___________________________ 

Lorenzo, 1936 (d. m.) _.__ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Cabati, 1936 (d. m.)- _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

0. L. 0. Station No. 16, 1936 (d. m.) ..__________. 

Q. L. 0. Station No. 19,1936 (d. m.) .__________. 

0. L. 0. Station No. 15, 1936 (d. m.) ___________. 

0. L. 0. Station No. 21, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _  

Sheridan ____._________________________ 
Brownell.. . -. - .- .___ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Wind _.______._________________________ 
Sheridan ..._._._._____________________ 
Azimuth mark. 

Brownell ..._._._____ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Wind -.-... ~ _.._._.___________________ 
Azimuth mark. 

Brownell .... .._.._________________ _ _ _  
Vaca .____.__.._ ~ __.___________________ 
Azimuth mark. 

Brownell ...... _ _ _ _ _ _ _ _ _ _ _ _ _ _ L _ _ _ _ _ _ _ _  

Ross .__..___.__ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Brownell _____.. ~ __.______________ ~ .._. 
Lorenzo 
Azimuth mark. 

Latitude and 
longitude 

4.2EO943 18,236.6 59,831 
4.167688 14,712.6 48.50 

4.239698 17,385.9 56,975 
3.9'29949 8,510.4 27,921 

4.2255M 16,807.5 55,143 
1.2817322 19,490.5 63,945 

3.667131 4,616.6 15.245 
4.582651 38,251.7 125,497 

4.406214 25.480.9 83.599 
4.315543 20,679.6 6i.846 

4.323365 21 055.5 69,080 
4.139256 13:780.2 45,211 

Azimuth 

Buckeye _....___._._________..---.-.-. 3.727233 
Bradley ..__..___..__.____________ ~ .___ 4.115172 
Azimuth mark. 

M i a .  1936 (d. m.).-- _________._._.______---.---.- 

Bpur, 1936 (a.m.) ___._______.________-------.---- 

Ora. 1938 (a.m.) .___________________---------.-.. 

Section, 1836 (d. m.) .___________________---------. 

Enid, 1936 (d. m.) __.__._._.__________________ ~.-.  

Estrella, 1936 (d. m.) -. ._____________________ ~ - .  . 

Big Horn, 1838 (d. m.)-- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Ham, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Bench, 1936 (d. m.) .___________________---------.. 

Lorue, 1836 (a.m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Libefiy,lQ36(d.m.)-.. . . . . . . . . . . . . . . . . . . . . . . . .  - _ _  

33 17 52.789 
112 31 11.839 

33 17 17.755 
112 20 00.005 

33 10 36.132 
112 27 49.440 

33 10 28.009 
112 18 19.186 

33 04 51.047 
112 12 02.796 

33 01 56.691 
112 28 33.581 

32 54 33.77f 
112 24 40.342 

32 53 04.s 
112 10 34.m 

32 45 28.17( 
112 09 48.82 

32 38 14.48 
112 16 48.30 

33 22 39.43 
112 30 09.47 

27 53 08.7 
30 12 45.2 
B o 3 3 3 7  

93 36 15.2 
01 28 03.2 
42 02 21.9 
57 41 11 

58 46 36.2 
!a 22 58.3 
!12 36 33 

BO 53 39.7 
124 28 07.6 
L68 19 25.5 
87 59 42 

113 26 04.8 
136 48 09.4 
346 04 36 

184 05 46.1 
258 w 19.9 
304 13 38 

156 04 50.8 
225 54 2i.3 
350 12 31.8 
4 8 4 8 2 8  

52 22 56.2 
87 11 17.5 
120 23 56.4 
173 58 25.9 
2925600 

348 46 37.7 
88 18 37.4 
1% 00 13.4 
175 12 13.4 
68 10 45 

143 56 28.7 
219 14 49.1 
272 28 43.4 
271 36 20 

2i3 19 56 .5  
46 21 59.G 
10 01 47 

Mica . . .. __. .. .-.. . . ___.______..__. ..- 
Buckeye.. .. .. .-.- .~ ._.__ ___.. .__.___. 
Bradley ... ...._._._..._._____._____._ 
Azimuth mark. 

Mica _.__......_.....___._______._._ 
spur.. . 
Azimuth mark. 

. . . .. . .--..-- _____________.... 

Back azimuth 

4 240955 
4.342859 
4.077274 

4. 180331 
4.230700 

0 , I T  

50 26 37.6 
133 36 24.5 

277 05 08.8 
324 41 49.5 

217 31 36.9 
280 44 31.9 

333 38 21.9 
76 24 37.0 

284 02 13.4 
355 57 06.7 

316 45 42.0 
48 29 07.9 

162 46 07.1 
269 59 53.2 
308 10 04.9 

238 06 40.7 
273 13 34.2 
292 00 42.6 

8 03 56.8 
107 46 28.8 
173 10 14.0 

216 36 20.5 
308 50 18.7 
Im 09 29.9 

Azimuth mark. 

Ora.. .. ....._._____..___._._______..._ 
Section ...___._ 
Azimuth mark. 

17 51 38.3 
io 16 18.2 

73 30 06.4 

21 59 45.7 

38 44 45.3 
44 27 15.6 

31 m 24.9 

70 48 27.6 
04 21 04.1 
48 18 30.2 

%3 17 27.5 
,16 44 43.7 

4 06 10.2 
78 16 20.4 

136 02 43.8 
46 01 19.8 
170 13 34.4 

BZ 16 20.2 m 03 37.9 

153 57 37.6 
300 14 09.1 

168 47 35.1 
268 11 37.5 
305 52 10.0 
355 11 48.8 

323 53 16.1 
39 18 35.7 
92 33 28.9 

93 22 55.4 
226 19 55.8 

4.42i008 
4.153700 

To statlon 

Estrella ....__..____..___.__.._____.__. 
Enid _...._.._.__.....____________.._._ 
Maricopa Z... . . ..-~ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
Azimuth mark. 

Maricopa 2... . _______._._.____________ 
Big Horn ~. . -. -. . -. ~. . _ _ _ _  -. _ _ _ _  
Estrella. . . . . . ~. -. . - - -. _ _  . . ~. - _ _ _ _  
Enid _......__..._________.._______ _ _  
Azimuth mark. 

Distanec I 

4.174009 
4.437061 
4. 247500 

4.380430 
4.345612 
4.51 1545 
4340154 

I I I 

Bitter. ... 
hlaricopa 2 ..._______ __._._____ .- .... .. 
Big Horn.. . -. .__..__. ~ -...--..-.. . . .. 
Ham.. . . . . . . . . .... .-.- ~ _______. ~ ..... . 
Azimuth mark. 

4.153333 
4.305569 
4.4*%938 
4.149466 

Browncl l .___ ._________.___.____ _ _  .____ 
n . M . A 8 5  __._._________ ~ ___________._ 
Sheridan ._________________._----..---. 

Maricopa Z... . . _ _ _  __. _ _ _ _ _  _ _ _ _  ~ __.__. 
Bench ... . . -. -. .. . _ _ _  _ _ _  _ _ _  ___. - -. . -. . 
Bitter.. -. . . . . .- .-. .__. _ _ _ _  _ _ _  .___ . ~ .  . 
Azimuth mark. 

Rosa ._._______. ~ __________________._.. 4.468783 29,430.2 96,556 
Como ......____ ~ ______________.___.___ 4.130531 13,506.1 44,311 
Sells ._.____.._._____. ~ _ _ _ _ _ _ _ _ _ _ _  ~ --.. 13.- I 9 . 9 6 8 . 6  I 32,705 

4.397794 
4.237012 
4.137ni 

Indian Oasis _..___.___.__________...-- 3.959649 9,112.7 29,897 
Sells 3.824317 6.672.9 21,893 
Artesia ....__._____________ ~ _ _ _ _ _ _ _ _ _ _  13.911776 18,161.6 1 28.777 

ora __....._.__....____ ~ __._____ -...-- 
Enid . . . . . . . . . . . . . . . -. _.__. _ _  _ _ _  _ _  -. 
Azimuth mark. 

4.204453 
4.418286 

Bradley 
Buckeye.. . . . . . . . ~. . ______-.______--. . 

. . . . . . . -. -. . -. _._ _ _  _..__. __. _ _  
Azimuth mark. 

5,336.2 
3,036.8 

7,416.3 
2, on. 2 
1,947.4 

4 465.4 < 366.0 
14 775.9 
!4' 247.2 
l i  890.2 

tF, 730.6 
14: 2%. 2 

16,012.3 
26,259.5 

14,928.3 
2i. 356. 5 
17,680.7 

24,012. 1 
p162.2 
32474.7 
21,885.4 

14,234 2 
20 210.1 

14,108.0 

15,768.6. 
17 258.9 ld 717.6 

28: 637.7 

8,420.0 
a, 047.3 

17, 507 
45 n 2  

57,140 
72,268 
39,197 

47,459 
56,975 

48,477 
79.551 
42,291 

8i, 698 
46,739 

52,534 
86,153 

48,977 
80,752 
58,007 

i8.780 
72.710 
106 544 
71: 802 

46.700 
66m 
Q3' 956 
46: 286 

45: 005 

51 734 
56' 624 

Z, 625 
26, 407. 



PAPAGO INDIAN RESERVATION AREA-Continued 

Bitter .______._._______.___.___________ 
Lorue.. -.. ______.___.___._.___--.-.-. - 
Marimpa 2 _._.____.___._____._------.. 

Section ___________________.---.---. ~ __. 

Lorue.. . ________________-. .._____.____ 

Silver Deli.. ______________.___ .___ _ _  .- vscs-. . 
Azimuth mark. 

. . -. . . -. -. -. - _ _  _ -  - -. -. - _._. . . . 

Station 

3. m 2 4  
3.839395 
4.263187 

1.446413 

0.979321 

4.391982 
4.284379 

Rain, 1936 (d. m.) ____._______________.-----..-- 

Boa, 1936 (d. m.) 

Pile, I936 (d. m.) _ _ _ _  ~ . . . . . . . . . . . . . . . . . . . . .  ~ 

Om, 1936 (d. m.) 

Vekol, 1936 (d. m.) 

Mobile, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

O c a m ,  1936 (d. m.) ____________________--------. 

0. L. 0. Station No. 20, 1936 (d. m.) ___________. 

T. 3 S., R. 1 W., SIC. 12, southeast corner. 1836 

T. 9 S., R. 1 E., sea. 17 and 20, y1 corner, 1936 

McEuen. 1936 (d. m.) ____________________---.--. 

(d. m.)! 

(d.m.)l 

Volcanic, 1936 (d. m.) ___________.._____..--.-----. 

Rotten, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Toltec, 1936 (d. m.) 

Jack, 1838 (d. m.) 

C h i ,  1936 (d. m.) 

Bur. 1936 (d. m.) ____._______ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

B.M.Z82,1936(d.m.) _ _ _ _ _ _ _ _ _ _  ~ _________-.--- 

Double (U. 8. 0. S.), 1936 (d. m.) ______________. 

Bon, 1936 (d. m.) .________________ _ _  ____________. 

Duty, 1936 (d. m.) ____________________--------... 

Latitude and 
longitude 

0 t ,, 
33 14 48.531 

112 29 51.261 

33 08 10.356 
112 2Q 34.805 

33 06 19.278 
112 20 12.843 

32 53 45.861 
112 30 01.055 

32 50 30.250 
112 14 55.623 

32 58 54.469 
112 16 03.940 

32 59 27.636 
112 29 48.501 

32 40 50.808 
112 12 10.367 

33 10 27.18 
112 18 19.64 

32 38 14.17 
112 16 48.29 

32 25 10.370 
I11 46 01.438 

32 31 53.733 
I l l  40 41.737 

32 33 30.705 
111 29 26.462 

32 42 16.790 
111 40 16.135 

32 40 02.043 
111 53 20.845 

32 45 36.441 
111 47 07.899 

32 46 00.949 
I l l  59 23.928 

32 52 46.378 
111 51 38.201 

32 52 18.621 
112 04 13.132 

33 01 43.532 
112 03 59.453 

32 34 04.95: 
111 45 44.157 

32 P 06.3SO 
111 38 20.944 

Azimuth 

0 # ,, 
159 50 07.2 
253 14 01.3 
97 34 55 

211 27 59.7 
282 36 22.1 
41 25 45 

201 01 14.0 
282 02 08.2  
302 04 30 

259 55 59.0 
321 32 11.0 
297 56 53 

116 18 41.5 
235 00 48.0 
282 49 42 

100 08 54.0 
209 39 04.6 
109 02 05 

202 56 43.9 
272 40 12.1 
166 40 50 

309 58 39.5 
56 24 06.0 

115 40 43.2 

2 0 4 4 4 5 3  

178 07 

270 25 17.0 
350 06 2 2 4  m 47 23 

307 44 43.4 
33 55 13.9 

153 23 42 

4 53 46.8 
80 25 4 2 3  

124 44 58 

313 41 24.5 
1 59 37.4 

154 48 00 

258 27 49.0 
307 10 25.8 
130 14 28 

290 48 3 2 0  
43 20 40.7 
346 51 12 

319 26 0 2 8  
284 29 61 

332 00 58.6 
44 OB 42.6 
90 16 30 

gS 09 25.3 
267 26 54.0 
327 05 25.9 
295 43 24l 

336 32 39.5 
55 12 43.5 

294 26 47 

284 06 23.5 
1 10 14.3 

32 42 06.7 
114 46 13.8 
265 48 44 

297 06 09.4 
1 34 14.3 

147 37 24 

33 21 02.4 
115 14 55. 1 
132 34 33 

272 12 05.0 

Back azimuth 

0 t ', 
339 49 23.0 
73 19 25.7 

31 28 57.3 
102 45 66.7 

21 02 16.1 
102 00 35.7 

79 58 53.2 
144 36 07.4 

296 13 24.1 
55 03 09.9 

186 02 05.6 
29 41 16.1 

22 57 24.7 
92 47 41.0 

130 00 53.2 
236 21 36.0 
8 5  35 00.2  

24 44 53 

L5S 07 

m 33 43.0 
.70 07 30.0 

127 50 18.5 
213 52 22.2 

184 53 19.3 xo 19 39.0 

133 47 14.9 
181 59 23.6 

78 34 5 2 8  
I27 17 14.8 

119 52 14.6 
223 17 19.1 

92 18 43.3 
139 29 19.0 

152 03 25.1 
224 05 30.2 

278 05 58.4 
87 33 43.8 

147 08 02.7 

156 34 08.7 
235 07 22.4 

114 11 37.9 
181 10 06.9 
212 38 32.0 
294 41 50.1 

117 08 52.1 
181 34 05.0 

213 18 03.8 
295 10 48.4 

To station 

Distance 

Logarithn 

Big Horn .___._______._______.-.-__.... 
Ham.. - - -. -. . . . . -. _ _ _  - - - - -. -. . . . -. 
Azimuth mark. 

Estrella. ___. . .._____ .-. ___. ___. -. _ _  _ _  
Enid ... . . . . . . ______. _________.___. -. -. 
Azimuth mark. 

3.781506 
4.203525 

3.718460 
4.446521 

3.914307 
4.113786 

3.927591 
4.291636 

4.229198 
3.918757 

4.306482 
4.101821 

Silver Bell. - -. . . . . . . -. -. -. . . . . -. . . . . -. 
McEuen. .-. . _ _  -. . . __. _ _ _ _ _  __. _ _ _  .--. ~ 

Azimuth mark. 

Bilver Bell- ._________ _ _ _ _ _ _ _ _ _ _ _  ~. _ _ _ _  
Volcanic.. -. . . - _ _  . _ _  _ _  _ _ _  _ _ _  .-. - - - - _ _  
Azimuth mark. 

Rotten.. . . __. .. _ _ _  - ._______.___.___ .-. 
Volarnic.. -. -. -. -. . . __-. - .-______ .---- 
Azimuth mwk. 

B. M.Z82 ._.___._..._.----_.___.----- 
Double @. 8. 0. 8.) __.___._____.-.-.- 
Azimuth mark. 

BOD ... . . . -. . . . . -. . . . -. . . -. . . . _ _  . -. . 
Double (U. 8. 0. S.).. _.._._____._._.. 
Ham--. -. . _ _  - -. . . -. -. -. _ _ _ _  . -. _ _ _  . .__ 
Enid _...__.___.___________----.-.---. . 
Azimuth mark. 

Volcanic.. ___._ _ _ _  _______. - _ _ _ _  .--. . . 
McEuen. -. . __. .- _ _ _ _ _ _ _ _ _ _  .-. __. . - .  . 
Azimuth mark. 

Vaca.-. . -. . . . - - - - - 
McEuen.. . . . . _ _  __. _ _ _ _ _ _ _ _ _  _ _  ____.___ 
Azimuth mark. 

- - - -. - - -. - .-- - - -  

4.314310 
4.175191 

4.195366 
4.252144 

4.369951 
4.283396 

4.319312 
4.395526 

4. w?. 
4.150889 

4.282686 
4.1627s8 

4.175943 
4.240531 

4. ooo2wI 
4.203221 
4.141592 

4,029910 
4.271950 

4.215423 
4.240i00 
4.278586 
4.140077 

3.947703 
4.216777 

4.201707 
4,123615 

Meters 
. 

6.047.4 
15,9i8. 1 

8,208.3 
12.995.6 

8.464.3 
19,572 0 

16.951.0 
8,293.9 

20.252.7 
12.642.2 

4,986.5 
21,433.0 

8,429.9 
8,697. 5 

IS, 331.0 

27.952 

9.535 

24,659.9 
19.247.7 

20,621.0 
14,968.9 

15.680.7 
17,870.8 

23,439.6 
19, 204.2 

20,859.9 
24,881.4 

12.360.2 
14, 157.9 

19. 172.8 
14,547.8 

14.994.9 
17,399.3 

10,008.8 
19,643.9 
13,854.5 

10,713.0 
18,704.7 

16.421.9 
17,406.0 
IS, 982.7 
13,806.3 

8,885.5 
16,473.2 

15,911.3 
13,302.9 

Feet 

19,841 
52,421 

17,157 
91,729 

26.933 
42,6% 

27.770 
64,212 

55,613 
27,211 

66.446 
41,477 

16,360 
70,318 

27,657 
28, 535 
60,141 

91.71 

31.28 

80, 
63.148 

67, G54 
49,110 

51.446 
58.631 

76, mi 
63,006 

68,438 
81,568 

40,552 
46,450 

62,903 
47,728 

49,196 
57,084 

32,831 

22 
35,148 
61.367 

53,878 
57,100 
62,312 
45,296 

29. 080 
54,046 

52,202 
43,645 
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Treadwmy ... . .____ ________________.... 
North Hill .......__.___._.______._..,. 
Azimuth mark. 

Station 

4.037706 
4.172756 

Heath, 1936 (d. m.) _..._...___._.._____.-.......- 

Pok, 1936 (d. m.) _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Alhambra, 1936 (d. m.). . . . - .____ ~ ____________. . . 

Jokake, 1936 (d. m.)-- - -. -.-. _ _ _ _ _ _ _ _ _ _ _ _ _  ___. .. . 

Falfa, 1936 (d. m.) ____________________------.-... 

Canarr, 1938 (d. m.) __._________________-----.-.. 

6an, 1936 (d. m.) ____________________.-----.--... 

Oovernor Hunt’s Tomb, mutar, 1936 (n. d.) 1 .___ 

Treadway, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Bmoke, 1936 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Granite Mountain.. -. ____________.... 
Posten _..__......___.___._______._.... 
-4zimuth mark. 

Granite Mountain.-. _ _  .__________.. .. 
Picket Post.. .-. . .___.__________.-.... 

Picket Post.. .._____.______________.__ 
Posten ........_...._..---------- -- - - - -  
Azimuth mark. 

Picket Past .____..___._________-----.. 
Posten _.___._._.___.______________.___ 
Azimuth mark. 

Posten ..__.._.._______._._____.__-.-._ 
Magma ._.__..___.___.________________ 
Picket Post. .._....._________.__-.--.. 
Azimuth mark. 

North Hill, 1936 (d. m.) 

Clemens, 1936 (n. d.)- _ _ _ _ _ _ _  ~ __________________. 

Box “O”, 1936 (d. m.) ___..____ ~ 

Picket Post, I936 (d. m.) 

B. M. 3761 (U. S. 0. S.), 1936 (d. m.) ._._._______ 

Klein, 1936 (d. m.) 

Magma, 1936 (d. m.). ..__________-______ ~ 

Pasture, 1936 (d. m.) 

Palo, 1936 (d. m.) 

Lore, 1936 (d. m.)- _ _  

Tortilla, 1936 (d. m.) .___._______________---.... 

Kel, 1836 (d. m.) ___.___________________________ 

Ray. 1936 (d. m.) _ _ _ _ _  ~ ___._____________________ 
1 No check on this positlon. 

4.2081W 
4.510180 

3.729534 
4.043785 

4.524XB 
4.364267 

4.542126 
4.091311 

4.127274 
4.154252 
4.318677 

Latitude and 
longitude 

Picket Post. ___._____----.--.-.---.-.. 
Pasture.. __....____.___._______._...._ 
Azimuth mark. 

Posten ...__._...__..___._..___.___.... 
Oranite Mountain . - 
Azimuth mark. 

Kelvin.. ..__..______.___._________..__ 
Oranite Mountain ___._____._.___._... 

Kel. ..._.._....__ ._.._....____________ 
Oranite Mountain . . . . . . . . . . . . . . . . . . . .  
Azimuth mark. 

Azimuth 

4.232953 
3.964M6 

4.576999 
4.191752 

2.396723 
4.091281 

4.109310 
3.479740 

0 # ,I 

33 30 03.147 
112 19 08.729 

33 30 00.139 
112 29 23.288 

33 29 39.491 
112 07 44.915 

33 30 06.777 
111 57 19.403 

33 20 59.996 
111 50 27.56? 

33 19 36.075 
111 44 51.363 

33 14 55.182 
111 42 09.767 

33 27 06.65 
111 56 37.23 

32 49 33.566 
111 18 47.394 

32 51 29. 189 
111 10 27.073 

32 44 51.&39 
111 08 42.52 

32 54 31.824 
111 00 39.796 

33 15 23.815 
111 09 25.752 

33 12 11.407 
111 03 25.089 

33 14 35.102 
111 30 56.969 

33 08 03.038 
111 30 04.595 

33 10 00.050 
111 21 12.231 

33 O8 09.079 
111 20 35.944 

33 14 55.855 
111 20 25.w 

33 01 23.183 
111 00 21.044 

33 05 49.393 
110 55 08.884 

33 11 06.588 
111 00 31.544 

0 , ,, 
31 29 36.4 

118 45 30.7 
12 59 41 

259 19 49.9 
302 42 34.7 
295 00 05 

261 43 32.6 
315 47 49.6 
95 12 39 

61 38 30.2 
160 10 28.3 
87 16 33 

5 01 19.6 
148 37 40.8 
177 41 14 

29 13 30.1 
136 28 59.0 
38 19 03 

55 09 18.6 
140 54 55.8 
88 48 43 

87 51 55 
167 04 02 

164 19 38.4 

264 52 38 

74 43 41.8 
113 59 50.7 
189 19 31.9 
96 36 15 

m 31 20.9 

118 58 55.1 
167 30 25.5 
211 11 03 

174 38 34.3 
261 37 17.7 
91 55 04 

lW2 45 23.7 
170 39 58.7 
126 20 36 

310 34 23.0 
46 25 11.4 

221 34 02 

327 43 12.1 
122 25 57.5 

267 19 51.3 
334 15 30.9 
289 58 59 

246 58 10.3 
315 14 25.4 
322 25 20 

22 27 56.3 
75 19 33.1 

241 23 37.5 
187 08 26 

34 07 06.0 
164 42 04.1 

267 09 55.6 
7 33 27.0 

197 52 23 

9s 30 28.1 
172 58 01.3 
73 12 48 

357 45 38.1 
125 54 52.2 

319 24 58.1 
32 43 55.9 

296 05 47 

Back azimuth 

0 t ‘f 

211 26 31.5 
289 44 06.8 

79 24 05.4 
122 43 51.7 

81 49 06.9 
135 49 36.9 

241 34 32.5 
340 10 17.4 

185 00 39.6 
328 33 43.0 

209 09 45.8 
316 21 56.1 

235 04 06.0 
320 46 24.4 

267 47 34 
347 03 28 

344 18 35.9 
49 36 22.5 

254 39 10.5 
293 54 16.5 

9 23 01.9 

298 53 27.6 
347 29 28.9 

354 38 13.1 
81 42 23.6 

282 40 34.5 
350 39 13.4 

130 38 41.0 
226 16 57.0 

147 44 12.6 
302 22 39.8 

87 31 39.3 
154 19 02.7 

67 09 28.6 
135 17 28.3 

202 26 08.5 
2S5 14 42.0 
61 30 04.5 

214 04 58.4 
344 41 44.2 

87 I5 57.4 
187 33 01.4 

275 17 18.3 
352 57 21.1 

177 45 38.3 
305 51 21.5 

139 27 54.5 
212 43 21.5 

To station 

Bradley. __. . . _ _  -. -. _ _  -. -. -. . __. - -. . 
Litchfield -. . . . . . . . _ _ _ _ _ _ _ _ _ _ _  - -. . -. 
Azimuth mark. 

LitchBeld.. - - -. . . -. - - _ _  - _ _ _ _ _  - -. . -. - . 
Brown.. . . . -. . . -. . _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  .-. 
Azimuth mark. 

Camels Back ._..__._______._____.-.-. 
Court House ..._...____________.._.-. 
Azimuth mark. 

Court House ._._._______________---.. 
Camels Back .__...___________________ 
Azimuth mark. 

Oil8 Butte 
Camels Back .__.._______________--.-. 
Azimuth mark. 

Oila Butte ..._.___._.___________--.-. 
Camels Back .__..__________________-. 
Azimuth mark. 

Oila Butte 
Camels Back 
Azimuth mark. 

Court Ho use.... .____________ _______. 
Camels Back .._____________.____-.__. 

stock. __.___ .- ._______ ._____._ __. - -. . 
Lorna.. - _ _  . - - - - _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  . -. 
Azimuth mark. 

hgarithm 
(meters) 

4.220243 
3. (i50275 

4.084621 
3.631549 

4.198510 
3.858053 

4.101903 
3.178802 

4.335090 
4.330416 

4.336916 
4 . 4 5 m  

4.255887 
4.580331 

4.087246 
3.85:349 

4.044578 
4.278183 

4.130013 
4.243192 
3.947559 

Loma ...__....._____.___._______.--... 4.151372 
Dooollep ... .- ...- .___._______._._. . . . . 4.124449 
Azimuth mark. 

Posten.. .. ..-. . .. .___.__.._._.___.--.. 4.033867 
Pasture. .._._.________.._..___..__..__ 3.551888 

Distance 

Meters 

16,605. 2 
4.469.7 

12,151.3 
4,mi.o 

7,212 5 

12,644.5 

15,795.7 

1.509.4 

21,631.7 
21,400.1 

21,722.8 
28,780.5 

18,025.5 
38,047.9 

12,224.9 
7# 150.7 

11,081.0 
121,975.1 

13,490.0 
17,506.2 
8,862.6 

17,683.9 
12,560.9 

10.907.0 
14.855.2 

14,170. 1 
13.318.3 

16,075.4 
32.372.8 

5,364.6 
11,060.8 

33,458.6 
23.134.9 

34,843.8 
12,339.9 

13,405.2 
14,264.4 
20,829.4 

10,811.0 
3,563.4 

17,098.3 
9,205.0 

37,757.1 
15,550.8 

240.3 
12,339.0 

12,862.0 
3.018.1 

Feet 

54.479 
14,664 

39,866 
14,045 

51,823 
23,663 

41,484 
4,952 

70.970 
70,210 

71.269 
94,424 

59,139 
124,829 

40,108 
23,4M) 

36,355 
62.254 

44,258 
57,435 
29,077 

59,002 
41,210 

35,784 
48,%6 

46,490 
43,695 

52.741 
106.210 

17,600 
36,289 

109,772 
75,902 

114,317 
40,485 

43, wl 
46,799 
68,338 

35,469 
11,691 

56, 097 
30, am 

123,875 
51,020 

818 
40,482 

42,198 
9,802 



PAPAGO INDIAN RESERVATION AREA-Continued 

___-___ 

BoundarymonumentN0.156(1. B.O.). 
Kopeka-. .__.___ __.___._.___._. .______ 
Azimuth mark. 

Station 

4.098054 
4.034163 

Molenitus, 1936 (d. m.) _---_________________--.-- 

Comeva-.. .... . _._______________._._ .. 
Kopeka. .. 
Azimuth mark. 

Kopeka ___.___________.____-------.-.. 
Boundary monument No. 156 (I. B. C.)- 
Azimuth mark. 

Boundary monument No. 156 (I. B. 0.). (U. 5.- 
Mer.), 1936 (am.). 

4.024145 
3.958131 

4.365538 
3.935492 

Stone tank, 1936 (d. m.) ____________________.-.-- 

BoundarymonumentNo.158(1. B.C.). 
Molenitus ___._______._. -. .__._..__. . .- 
Boundary monument No. 156 (I. B. C.) .  

Boundary monument No. 158 (I. B. O.), (U. S.- 
Mex.), 1936 (d. m.). 

3.591678 
4.179529 
3.673408 

0. L. 0. Station No. 1, 1936 (d. m.) _________.___ 

Etone Tank. _ _ _ _  __. _ _ _  _ _ _ _ _ _ _ _ _ _ _  ~ ._. . 
Comew ...._____________.__-.-.---.-.. 

Stone Tank _._______.____ _ _ _ _ _ _ _  ~ - .  -.- 
Comeva _____________.______-------.. _ _  
Stone Tank _.__________________-.---.. 
Comeva ._.__.______________-.-----.--- 

Stone Tank _________._.___..__._._._.. 
Comeva .____.____ ~ ____.___._______ .-.- 

Windmill at stone tank, 1936 (n. d.). 1.823409 
4.024818 

4.203979 
3.816191 

3.231926 
4.068176 

4.019541 
3.718384 

Pisinemo. stone windmill, center of top of tower, 
1938 (n. d.) 1. 

Nine Mile Peak ... -. _ _  _ _  __.._ _ _  -. -. . . . 
ct. L. 0. Station No. 5, reference mark 

Marimpa 2 .... .-. .... . . . .-.-.. .....- .. 
Moivavi.. . . . . . . .-.-. . .. .....- ...--- .. 

0. L. 0. Station No. 8, reference mark 

No. 1. 

No. 1. 

0. L. 0. Station No. 2,1936 (d. m.)- ___________. 

0. L. 0. Etation No. 3,1936 (d. m.) 

0. b. 0. Station No. 4, 1938 (d. m.) _ _ _ _ _ _ _ _ _ _  ___. 

2 854932 
2.545255 

4.351120 
3. W145 

2.794785 

0. L. 0. Station No. 5, referenee mark No. 1. 

0. L. 0. Ststion No. 6.1936 (d. m.)- -. . .- . - ~  _.-- 

1936 (d. m.). 

0. L. 0. Station No. E, reference mark No. 1,1936 

0. L. 0. Station No. 8,1936 (d. m.) 1 _ _ _ _ _ _ _  - - - - -  
(d. m.). 

0. L. 0. Station No. 9,1936 (d. m.) .__________--- 

0. L. 0. EtaMon No. IO, 1936 (d. m.) __________--. 

0. L. 0. Station No. 11.1838 (d. m.). .___ ~ ___.-. 

0. L. 0. Gtation No. 14, 1936 (d. m.). __________. 

0. L. 0. Station No. 17.1936 (d. m.). 

0. L. 0. Station No. 18.19% (d. m.)- 

0. L. 0. Etation No. 23, 1936 (d. m.)- 

0. L. 0. Etation No. 13.1938, r. 1838 (d. m.) 

1 No check on this position. 

Latitude and 
longitude 

0 , ,, 
31 49 20.571 

112 16 45.773 

31 43 37.017 
112 19 11.726 

31 45 55.574 
112 06 10.346 

31 54 21.669 
112 22 56.114 

31 46 11.922 
112 27 31.871 

31 45 25.733 
112 25 12336 

31 54 20.895 
112 22 53.748 

32 02 19.14 
112 18 56.58 

31 53 44.299 
112 22 08.204 

31 58 57.445 
112 19 03.685 

32 01 11.259 
112 31 20.284 

32 12 13.017 
112 31 20.102 

32 12 01.623 
112 31 20.102 

32 35 44.964 
112 31 51.402 

32 35 34.39 
112 32 11.79 

32 14 38.475 
112 25 11.663 

32 11 09.005 
112 19 03.717 

32 20 43.092 
112 25 11.348 

32 47 31.224 
111 46 25.304 

32 30 23.678 
111 47 31.024 

32 25 20.43: 
111 35 23.417 

32 31 16. 137 
112 18 20.4% 

32 35 37.18 
111 59 50.76 

Azimuth 

0 t ,, 
45 30 58.0 

175 52 59.0 
354 47 12 

109 57 32.8 
198 W 31.4 
199 56 13.9 
114 17 14 

134 25 06.1 
179 29 38.6 
85 33 26 

188 54 14.8 
2GO 21 40.4 
300 22 31 

224 16 23.5 
289 53 07.8 
256 01 14 

109 55 25.4 
241 46 49.1 
289 53 28.1 

110 58 38.8 
188 33 17.7 

23 10 20 
49 59 42 

132 26 23.6 
180 03 54.5 

35 43 18.0 

236 56 43.1 
297 49 24.1 

112 30 4ai 

71 20 45.7 

99 01 00.3 
180 M) 08.0 

219 20 19.6 
316 59 16.8 

238 31 

192 26 54.0 
300 20 33.7 

7 22 56.1 

55 54 49.1 
143 05 38.2 
294 01 0 2 9  

350 17 55.6 
61 03 49.2 

17 24 37.2 
82 14 38.7 

2(n 14 32.5 
255 24 42.9 

273 42 48.4 
34 48 46.6 

232 38 21.1 
300 11 12.7 

334 14 45 
108 20 42 

Back azimuth 

0 , I ,  

225 27 59.9 
355 52 43.4 

289 55 51.7 
8 09 32.8 

19 57 30.8 

314 19 15.3 
359 29 36.3 

6 54 40.4 
80 24 40.5 

44 21 48.8 
log 55 49.8 

289 64 12.0 
61 51 15.9 

log 54 56.7 

290 58 37.6 
6 33 42.1 

203 08 13 
2 2 9 5 8 0 0  

312 25 58.3 
0 03 54.8 

215 41 15.0 
292 29 10.6 

56 59 21.5 
117 54 17.2 

251 20 31.3 

279 00 45.9 
0 00 08.0 

39 25 14.7 
137 01 32.8 

58 a i  

12 27 16.2 
120 25 46.0 
187 22 18.7 

235 50 55.9 
323 05 44.1 
114 02 59.0 

170 I8 17.7 
241 00 32.4 

197 24 14.2 
262 07 37.2 

22 15 30.0 
75 28 22.9 

93 45 3 2 3  
214 44 12.9 

52 43 53.8 
126 17 27.2 

154 16 31 
288 16 17 

Boundary monument No. 156 (I. B.C.). 3.730952 
Kopeta _..._..___.._._._._.---.------- 4.334251 
Molenitus.. . - .-. _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _  ~ _ _ _ _  4.051414 

I Azimuth mark. 

Nine Mile Peak .._._____________.___.. I 2.872975 

Tooth.. . . -. . . .. .. . _ _  ___._._______ .- .. 3.867146 
Volcanic. -. . . . . ________________. _ _ _  I 4.042835 

Silver Bell ..____._.______.._._--.-.-.- 3.903378 
Vaac ..... . . . _.______________.___---. _ _  I 4.370374 

Bittar.. . . . -. . . - .___ _ _ _ _ _ _ _ _ _ _ _ _  .-. -.. 4.306724 
Sheridan.. . . ...___._____________.--... I 4.353979 

Distance 

Komelih.. .-. - ._______________. _ _ _  -. .. 
Bitter ___..___.____.______-------..__.. 

Meters 

12,475.4 
10,818.4 

5.382.1 
21,559.9 
11,256.8 

24,459.7 
12,920.9 

10,571.7 
9, ORO. 9 

23,202.7 
8,619. 7 

3,905. 5 
15,119. 2 
4.714.2 

66.59 
10,588.1 

15,994.8 
6,549.2 

1,705.8 
11,646.0 

10,460.2 
5 . m .  6 

9,328.8 
lC, 309.9 

748.4 

n6.0 
350.959 

22,445.0 
9,603.7 

823.4% 

5,053.5 
17 793.0 
14: 352.8 

13 873.7 
14' 235.3 4 256.4 

6,415.6 
1 1 , m .  1 

3,705.6 
20,453.0 

7,364 5 

8.005.3 
23,462.5 

20 263.9 

11 816.8 

11,036.6 

22: 593.3 

13: 500.0 

Feet 

40,930 
35,493 

17.658 
70.833 
36,932 

80.248 
42.391 

3,684 
29,793 

76,124 
28, 

12,813 

15,467 

34,738 

52,476 
21,487 

5,596 
38.208 

34,318 
17,154 

49,604 

218.5 

%E 

2 449 

$7.43 

73,638 
31,705 

2,045.36 

16,580 
58,376 
47,089 

45,517 
40,704 m, 526 

21,049 
36.109 

12,157 
67.103 

24,182 
36, " 
2% 
66,482 
74,125 

38,769 
44,311 



SOUTHERN ARIZONA AREA 

[Not separated into principal and supplementary points] 

Azimuth Latitude and 
longitude Station Back azimuth 

I 

Kitts .____. _ _ _ _  _ _ _ _  .___._____._._._____ 
Siiver Bell ___.__.____.________--.-..-- 
Sierra Prieta ___...________..________._ 

Big Mountsin, 1920 (n. d.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  32 43 07.098 I 111 23 59.623 
4.932757 
4.541644 
4.696488 

32 29 53.747 
111 40 27.241 

Cesa Orsnde Mountain, 1920 (d.) I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Picacho Peak, 1919 (d.) _._________------__________ 

32 48 49.61 
111 42 32.33 

32 38 06.264 
111 23 59.548 

Black Mountain.. -. . . _ _  - _ _ _ _ _ _  ~ __. . -. 
Wasson. .____ '. .. . _________.______ ..-. 
Silver Bell. .--.. __.___..__._____.___.. 

Twin Buttes, 1920 (n. d.)l. .-. .___ ~ ____________-. 

South Comobabi, 1919,l. 1934 (d. m.) --.__.---.- - 

4.643273 
4.669065 
4.415861 

Highest peak south of Wasson 1920 (n. d.)-1_._.- 

Mount Desine (North Comobsbi) 1919. p. r. 193 
(d. m.). 

Childs, 1920 (d. m.) ... ~ _ _ _ _ _ _  --. __-.----_--. - - -  - 

Dome. 1820 (d. m.) _ _ _ _ _ _ _ _ _ _ _ - - _  _---- -_----- - -  - 

Picacho Mountain, 1919 (d . ) l_____________________  

Helmet Peak (Mineral Hill) lea0 (n. d.) ________._ 

Tortilla, 1919 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Black Hills, 1920 (n. d.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Coyote Mountain, 1920 (n. d.)l____ ~ ______._._____ 

Lone Cone, 1920 (n. d.) _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  

Window, 1920. r. 1934 (d. m.p- -. . .___ ~ _.___.--- 

32 43 07.16 
111 23 59.48 

31 58 00.347 
111 04 49.511 

32 34 59.766 
111 02 39.927 

32 05 11.531 
111 03 30.513 

32 00 13.37 
111 31 55.98 

32 03 32.977 
111 29 15.983 

Boundary monument No. 160 (I. B. C.) (U. €3 
Mer.), 1920 (d. m.). 

Black Mountain __..__.___.___________ 
Wasson --_-.-.-.......--.------------. 

Baldy _______________.____-----..--..__ 
Eitts ____________________--...----..__. 
Silver Bell .- 

Silver Bell. .-- _ _ _  .-... ._._.___._.__... 
Black Mountain .._____.____._____.___ 
Catalina.- ____.. .- _.__._._. ....-..-- .. 

Boundary monument No. 160, m n t r i c ,  192 
(d. m.). 

4.618147 
4.739110 

4.571133 
4.690061 
4.806491 

4.672211 
4.361778 
4.457791 

' 

0 # ,I 

12 40 06.1 
16 29 17.8 
67 26 48.6 

299 16 21.7 
353 06 29.0 
104 42 03.9 

336 23 16 
29 36 15 

248 37 41.7 
37.9 13 51.0 
22 17 11.2 

260 37 44 
334 11 34 

323 37 48.3 
89 53 16.0 

141 25 51.2 

67 07 36.0 
199 26 27.9 
302 50 09.5 

34 31 3 2 0  
107 13 01.4 
158 10 45.7 

217 43 15 
287 56 42 

219 19 33.3 
233 30 56.1 
300 57 28.0 

0 3  24 00.3 
101 08 40.8 
141 35 05.4 

32 23 58.64 0 12 27 
111 08 45.25 I 41 M 55 

Quitovaguita _...____.___________.-. -. . 

Childs. -. . . . . ___. .-. ._.___._._. .-. . 
Ajo ...___..__..___.____---.....-...... 

32 26 58.613 
111 29 21.064 

4.395587 

4436126 
4.274475 

31 54 41.92 
111 02 40.26 

32 02 13.822 
111 48 21.994 

Boundarymonnment No. 168 (I.B.C.). 
Sierra del Ajo _______.__ ...-. ~. . .-.-. . . 
South Mountain .__._._. . .... . - .  . . . .. 

32 m 57.53 
111 28 21.80 

32 20 51.165 
111 52 32.517 

4487065 
4.470371 
4.637947 

32 12 32.38 
111 06 19.57 

32 07 54.W 
111 48 14.043 

32 18 44.653 
112 42 55.486 

32 38 07.402 
112 44 29.G% 

32 11 30.631 
112 58 04.696 

32 20 40.16 
112 14 48.00 

31 47 39.12 
112 32 1441 

31 41 39.15 
112 32 14.52 

I21 58 07 
89 56 12 

349 38 37.3 
292 11 30.4 
82 42 12.3 

285 16 37 
336 10 18 

176 49 18.4 
257 20 32.0 
328 17 40.8 

80 48 42 
151 30 29 

170 09 35.9 
221 32 08.2 
313 36 01.9 

95 57 22.7 
215 34 37.8 

323 29 50.8 
356 03 58.2 

15 19 03.3 

42 11 39.4 
219 02 08.6 
240 36 3 2 8  

59 m 14 
78 42 37 

109 50 52 
I 5 0  49 00 
238 16 48 

109 51 52 
150 49 14 
238 16 59 
288 38 05 

0 , <# 

192 33 43.4 
196 25 54.3 
247 10 59.8 

119 21 48.8 
173 08 54.2 
284 35 08.8 

156 29 52 
209 30 25 

68 SI 5 2 1  
149 22 00.6 
2M 13 47.9 

80 51 5.5 
154 19 44 

143 45 10.7 
269 36 48.4 
321 12 17.1 

246 52 45.2 
19 29 06.7 

122 58 25.6 

214 27 02.7 
287 02 45.6 
338 07 57.0 

37 48 06 
10s 07 16 

39 22 59.4 
53 41 50.2 

121 06 37.4 

180 12 26 
220 57 25 

53 41 02.9 
I21 19 41.2 
161 38 35.3 

142 04 21 
269 51 17 

69 52 12.4 
112 18 06.3 
262 31 23.0 

105 27 05 
156 13 16 

356 48 53.4 n 32 26.9 
148 26 31.8 

2M) 39 56 
331 29 10 

350 06 52.6 
41 41 43.0 

133 42 34.1 

275 53 18.9 
35 38 40.2 

143 34 44.9 
176 04 48.7 
195 15 48.9 

222 06 01.3 
39 06 10.5 
60 44 38.0 

239 11 10 
258 33 47 

289 41 12 
330 44 09 

58 29 11 

m 41 12 
330 44 24 

5 8 2 9 2 3  
10s 38 05 

I Distance 

To station 
Logarithm 
(meters) 

Silver Bell.. ___. _ _  .____.__ __._ .__._ -.. 4.261470 
Kitts ._______________..__--------.--.-- 4.775M14 
Sierra Prieta __....._______..______.. . . 4.318606 

Wesson. -. . . - -. . . -. _ _  _ _ _ _ _ _ _ _  -. -. -. 
Roskrugo . . -. . . . - - -. - - - - - -. -. -. . . . 
3lack Mountain ____._______.___._._.. 
Wasson.. . . -. . . .. -. . _ _  ._._______ .-.- 
Roskrupe. . . -. . . . -. -. _ _  -. - - - - -. - -. . 
Baldy ... . . . . . -. . __. _ _  ._.___.__ .-.-. . 
jamaniego . . . - . -. . - - . - - -. - - -. - 
Roskruge . . . . . . . - _ _  - -. - _ _  _ _  - -. . . 
Kitts. .. . -. . . -. . . . . . ._._______ --.-.. 
3outh Mountain.. .______.._________.. 

wasson. _. .. . __. ...__.____--_______--- 
Roskrupe.. -. ~ _ _ _ _  .- .______. . . _ _  __._. . 

Gierra Wets.. ____________._______--.- 
Silver Bell-.-- __._.______.______._.-.. 
Kitts ... . .- ._____.____ .-.-...- _ _ _ _  .-. . 

4. 146802 
4.526535 

4.788445 
4.576678 
4.512796 

4.481858 
4.1665.39 

4.632022 
4.326023 
4.510621 

4.503330 4.334916 

4.342658 
4.553234 
4.697587 

Sierra Prieta.. ____________._______-... 4.668422 
Silver Bell.. . . _ _ _ _  ._.___________._._.. 4.627511 
Ki th  i C4!Bl14 

sauceda _.__.____.._..__ __.-.____. ...-. 4.380217 
Child! ____._._.___________.---.--..... 4.555103 
Ajo. ._._._ 4.654459 

Nine Mile Peak _.________....____._-.. 4.491780 
Redondo. -. . . -. . . . . .-. ~ __. . ____. . . ~. . 4 422473 I 
Bound monumentNo. 168(I.B.C.). 4487110 
Sierra Z A j o . .  . - -. . . . -. -. .....-.-.-..I 4.470405 
South Mountain.. .___. . ._..__..___.__ 4.637928 

Meters 

95,655. 8 
34,805.2 

18,259.7 
59.577.7 
20.826. 0 

47,923.8 
34,170.9 

43,981.8 
46,672.9 
26.053.2 

41,509.5 
54,841.6 

37,250.6 
48.984.8 
64,045.9 

47,012.2 
23,002.7 
28.694.0 

23,560.1 
31,758.9 
22.206.6 

23,450.0 
33,064.4 

39,966 8 

49,715. 1 

16,024.4 

31,779.3 

14.021. 7 

51.439.1 
37,729.2 

33,615.1 

32,568.4 

30.329.0 
14,673.7 

42 857.0 
21.184.7 
32.405.7 

31.866.2 
21.623.0 

22,011.9 
35,746.5 
49,841.0 

26.243.3 
8,098.6 

46 603.9 
42: 414.2 
26.798. 7 

11 987.1 m: 312 7 

24 000.3 
35' m. 7 
35: 847.5 

24 w . 9  
1 6  813.7 
27, 297.7 

31 028.9 
26: 452 9 

30 698.0 
26; 539. 6 
43,443.8 

30 694.8 

43,44s. 7 
29: 537.3 

3.071 

Feet 

281, m 
114.190 
163,107 

59.904 
195,465 
68.327 

157,230 
112, log 

144,297 
153,126 
85,476 

136,186 
179,926 

122.213 
160,711 
210,124 

154,239 
75,468 

77,297 
104,196 
73,151 

76,036 
108,479 

52,573 
131,223 

W, 140 

IM, 263 

46, 003 
110,286 

201.571 
123, i83 
106. 851 

6 9 . ~  
48.142 

140.607 
6% 503 

106,318 

104.548 
70,041 

72,217 
117,278 

86.100 
26.570 

152.00 
139,154 
87.922 

163.520 

39,360 
66,643 

78,741 
117.784 
117,610 

81,578 
61,725 
89,559 

101,804 
86,788 

loo, 715 
96.915 

142,532 

100.705 
96, w 7  

142,538 
10.10 



SOUTHERN ARIZONA AREA-Continued 

To station 

Boundary monument No. 160(I. B. C.). 
Sierra del Ajo. ._._._____._.___.___.... 
South Mountain ._______________. . . .. . 

Sierra del Ajo. ._._._._______._____.... 
Mesquite. ._._._._.___ __. ..- _.__. ... . 
Boundary monument No. 160(1. B. C.). 

Station 
Logarithm 
(meters) 

4.146802 
4.436109 
4 485761 

4.389270 
4.249492 
3.862561 

Latitude and 
longitude 

Mesquite, 1920(d. m.) ____.________.__________._.. 
0 , ,, 
31 53 34.59 

112 26 41.24 

Boundary monument No. 162 (I. B. C.) (tl. 9.- 
hles.), 1920 (d. m.). 

Boundary monument No. 162 eccantric, 1820 
(d. m.). 

Montezuma Head, I820 (n. d.) _________________. 

31 48 59.44 
112 36 35.00 

31 48 59.57 
112 36 35.30 

32 06 1 1 . W  
112 40 42.084 

Sierra del Ajo _.__ __..________. .. . . . ..- 
Mesquib. ___..._..______._.__-.-..... 
Boundary monument No. 160 (I. B. C.). 
Boundarymonument No. 162(I. B. C.). 

Charron Mountains, south peak, 1820 (n. d.) I - - .  32 26 16.47 
112 23 36.61 

Cimarron Mountains. north peak, 1820 (n. d.) .___ I 32 26 36.85 

Sawtooth, Marimpa Range, 1920 (n. d.) 1 _.__._... 

Dome. south of Sierra del Ajo, I920 (n. d.) .___. . . . 
112 39 38.576 

4.389160 
4 240620 
3.863091 
0.95231 

Spire, north of Sierra del 40,1820 (n. d.) ____._... 32 06 52.715 
112 42 19.023 

Qrowler _____._._._._._.___...---.-.... 
Saucoda ... .--'...-. _____._._._._._._. . 
South Mountain __._____....._____._.. 

4.719210 
4.608386 
4.712201 

Azimuth 

0 t ,, 
38 41 21 

122 41 46 
247 11 14 

162 01 02 
241 27 34 
289 49 36 

162 01 56 
241 28 58 
289 50 02 
295 57 28 

130 40 03.9 
191 50 57.2 
282 43 41.3 

255 43 OrJ 
334 18 52 

96 07 12 
256 24 47 
334 40 24 

287 28 32 
343 47 21 

139 53 26.8 
157 08 44.3 
228 25 16.7 

237 54 39.2 
351 28 25.9 
131 26 53.2 

42 12 36 
107 24 27 

334 25 45 
8 8 4 8 4 3  

Sauced8 _____._ ..._.___..__._._ ...- .. . . 
Sierra Prie ta... ..._....__..._._._._.._ 
South Mountain.. .. .___._._.______.__ 

Back azimuth 

4 270212 
4.697569 
4.735886 

0 , *, 
218 38 25 
302 33 59 
67 20 42 

341 58 30 
61 32 47 

109 51 53 

341 59 24 
61 34 12 

109 52 20 
115 57 28 

310 26 32.3 
11 53 47.6 

I03 00 37.8 

75 59 25 
154 26 47 

276 00 52 
76 41 01 

154 48 17 

107 44 20 
163 54 46 

319 39 22.9 
337 07 48.8 
48 50 00.1 

171 28 55.5 
311 14 13.3 

222 07 39 
287 16 56 

154 26 10 
268 46 50 

58 m 51.4 

Growler.. . . . . . . -. . . . .. .. __._._ __._ __. . 
Sierra del Ajo.. . . . . . .___.---____...___ 
Sierra Priota. -. . - .-. -. _._____.___ _ _ _ _ _  

I 

4.807886 
3.849809 
4 986517 

Dome, north of Mesquite, 1920 (n. d.) 1 _________._ 

Menager's store, north gabla lgzo (n. d.) 1 _.____.. 

31 57 49.58 
112 27 1223 

31 49 03. 27 
112 33 01.55 

Mineral B o t h  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Bantan-. _ _ _ _ _ _ _ _  ___. .- .______________. 

Superstition (U. 8. 0. 8.)- ._____.____. 
B. M. A 107. 

usery (U. 8. a. S.) __.__....________._ 

Sierra Prieta. ._..__.____.__..__._.-... 4.689570 
South Mountain ._____._....__._._.... 4.731607 

4.4855109 
4.4933450 
42963009 
3.9242521 

38 55 57.0 
84 59 30.5 
88 15 34.2 
89 05 34.1 
Bo 33 31.0 

Sierra Prieta.. . . . .-. . .. . - __.___.._____ 
South Mountain.. . . ____. . ._.___._____ 

4 882286 
4.893210 

Verde _._____________._.____...________ 4.471115 
Superstition (U. 8. Q. 8.) _..__________ 4.732966 
Roadside .__.._.....__._....___________ 4.664494 
Fraser ._____....__..__________________ 4.837379 
Queen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.493749 

Verde _.__________.______...----------- 
Usery (U. 8. 0. 8.)- _ _  ._____. ~ _ _ _ _ _ _ _ _  
Roadside _ _ _ _ _ _ _ _ _ _  .____..__._____.____ 
Bantan __._____________________________ 

Sierra Prieta. ...._._._._--..._._._____ 4.956818 
Sierra del Ajo. .. ._.___._ .-..._._____.. 3.993899 
Qroaler ... .-.. . . . . .-.-. . . . .- .- .. . .. . _ _  4.695754 

4.5597805 
4.4743251 
4.4622282 
3.8638250 

Boundary monument No. 162 (I. B. C.). 
Sierra del Ajo __.__________...... ...... 

4 343023 
4.369311 

Mineral Butte _.____ .____.____________ 
Roadside _ _ _ _  ______.___._____._._______ 
Superstition (U. 8. 0. 8.) _.___________ 
B. M. N 107. 

Boundary monument No. 160 (I. B. C.). 3.458370 
Boundary monument No. 162 (I. B. C.).I 3.749345 

4.5359773 
4.4088609 
43484790 

Distance 

Meters 

Dromedary-- _ _  .. .____.____..._.___-_ 
Mineral Butte.. --. . _ _  ...---. __.___ 
Roadside _.__. . ... ... . . . . ____._______._ 
Su rstition (U. 8. 0. 8.) ___._________ 
AzEuth mark. 

14,021.7 
27.504.8 
30,602.8 

24.505. 9 
17,762.0 
7, 287.2 

24,499.7 

7.296.1 

52.385.4 
40,586.9 
51, 546. 7 

48,929.4 
53, 902.3 

18.630.0 
48,704.5 
54,436.0 

48,115.6 
78,200.6 

64,251.9 
7, 076.3 
wi. 943.1 

90,535.3 
9,860.5 

49,631.1 

22, 030.4 
23,405.1 

2 873.2 
6,614.9 

17,767. 2 

8.86 

4.1484264 
C 6356269 
4.3539738 
4.1847883 

Feet 

46,003 
90,239 

100, 403 

80.4@J 
58,274 
23.008 

80,379 
.%, 291 
23.937 

171,868 

29.4 

133, I59 
169. 116 

160.529 
176,844 

61,122 
159.791 
178,595 

157.859 
256,563 

210,800 
23.216 

318.054 

297,031 
32,351 

162,831 

7 2  278 
76,788 

9,426 
18,422 

3.42 Wanson (rr. S. 0. S.), I820 (d. m.)l--- _ _ _ _ _ _ _ _ _ _ _ _  
Black Mountain (U. 5. 0. S.), 1820 (d. m. )I------  

176 44 Waaon _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Black Mountain. .__________________._ 

QUEEN CREEK AREA 

Tower, 1938 (d. m.) 

Weeks, 1938 (d. m.)- 

Dromedary. 1938 (d. m.) 

Supplementary points 

Phoenix-Tucson aIraay beacon 0,1838 (n. d.1- 

0 t ,r 

33 22 50.502 
111 28 68.M8 

33 21 63.163 
111 38 38.207 

33 I4 54.122 
111 46 04.647 

33 28 44.491 
111 30 3 1 . m  

33 15 11.642 
111 16 11.389 

33 22 44.658 
111 14 24.164 

33 22 01.401 
111 58 43.906 

0 , I ,  

18 09 0214 
42 31 56.20 
132 17 X 7 3  
146 25 01.06 
153 07 51 

I51 41 40.68 
181 25 01.10 
263 14 09.70 
325 53 25 

175 55 9 . 1 7  
200 18 41.69 
239 30 38.93 
334 19 3 1 . 9  
163 40 32 

349 14 43.55 
9 37 59.07 

27 32 42.78 
2&1 17 52 

64 19 4238 
123 31 36.48 
142 01 06.05 
133 01 41 

5 00 21.13 

Bo 31 24.01 
103 24 31.95 
55 40 30 

48 08 41.10 

218 49 20.4 
264 40 23.8 
267 59 11.8 
268 41 10.9 
270 22 27.9 

0 , I t  

18% 05 40.63 
222 24 30.36 
312 12 43.05 
66 27 45.04 

331 37 12.39 
1 25 09.04 
83 19 28.75 

355 54 28.08 

59 39 29.73 
154 20 56.51 

m 22 22.20 

169 15 35.19 
189 35 28.71 
m7 26 w.7e 

244 08 48.64 
303 24 02.a 
321 56 15.4: 

184 59 55.1( 

270 23 23.1: 
283 19 14.84 

m 57 20.3; 

Verde _______________._________________ 
Usery m. 8. Q. 5.) ________.__________ 
Roadside _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I Azimuth mark. 

I A z h n t h  mark. 

30,585.17 
31.141.89 
19,737. 90 
8,399.47 

26,459.61 
15,043.56 
15, OW. 74 

36,289.46 
29,807.47 
28,888.68 
9, 202. 91 

12,881.92 
42.417.66 
40,272.52 

34,354.00 
25,636. 63 
22,208.44 

14,009.62 
43,214.24 
22.592.99 
15,303.45 

29,588.0 
54, 071. 2 
46,184.3 
68,766.8 
31,170.9 

loo, 344.8 

27,557.3 

86,809.6 
49,355.4 
49,529.9 

102 171.4 
ffl:7ss.a 

119,059.7 

95,107.0 
30,193.2 

42,591.5 
139,165.3 
132,127.4 

97,793.3 

112,709.7 
84,100.5 
72,855.6 

45,963.2 
141, i78.7 
74, 123.8 
50,208.1 

97,073 
177,399 
151,623 
225,612 
102,267 

1 No check on this position. 



Station 

Verde. ________.___._._____--------.-. . 

eeks ______._..._._._._________.___.. 
Roadside ___._.__._____.___._._._.___.. 
Superstition (U. 9. Q.  S.) ___________._ 
Frascr .___..__.___._.___._--------.--- 

Verde.. _ _ _  .-. - _ _ _ _  _ _  .-. . __.______ ____. 
Superstition (U. 8. 0. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
F m r  .__...________.__.______________ 
Mineral Butte __._____.___________--.- 

Weeks ___. . _______._.___.______---. _ _ _  

c#een- --. . --. _ _ _ _  .___. ___. ~. .  .-. . . __. 

Supplemenlary poinfs-Continued 

Phoenix-Tucson airway beacon 2,1938 (n. d.). 4.632498 
4.302tw 
4.642306 
4.566887 
4 W632 
4.754378 

4.770597 
4.708547 
4.7i1153 
4.20553 

4.753972 

Phoenix-Tucson airway beacon 3A, 1938 (n. d.). . 

Roadside. .--:-. _ _ _  __. _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Superstition (U. 9. 0. 8.) _______._____ 
Mineral Butte ___.__._____________.--- 
Fnrser.. _ _  _ _ _  .-.-. ~. ~. _______. _____._ 

Phoenix-Tucson airway beacon 3B, 1938 (n. d.) .  
4.659092 
4.715524 
4.183860 
4.764216 

Phoenix-Tucson airway beacon 5. 1938 (n. d.) ... . 

B. M. 1407 PHNX (U. S. 0. S.), 1938 (d. m.) 1.. 

Weeks.. . . . _______. ~. ___._____________ 
Roadside.. _ _  _ _  _ _  ._. ~ .________________ ~ 

Superstition (U. 8. 0. 8.) _ _ _ _ _  ~ _.___._ 

Latitude and 
longitudo 

4.875282 
4.796488 
4.827879 

0 , 
33 11 18.808 
111 48 21.858 

33 02 40.212 
111 43 57.466 

33 00 11.458 
111 40 26.750 

32 49 15.141 
111 34 02.33T 

33 21 53.913 
111 38 38.843 -- 

QUEEN CREEK AREA-Continued 

Azimuth 

0 , ,, 
183 20 55.4 
217 39 18.0 
219 00 11.4 
234 37 28.7 
236 46 16.7 
248 00 28.7 

175 48 20.6 
217 14 31.5 
230 55 41.8 
239 10 18.5 

195 41 52.2 
203 01 17.9 
209 23 16.4 
213 01 32.1 
224 02 13.0 

184 09 03.2 
187 12 57.2 
193 22 09.1 

321 33 52 

Back azimuth 

0 # ,t 

3 21 48.8 
37 44 38.2 
39 09 59.4 
54 48 07.2 
56 59 39.0 
68 I9 06.9 

355 46 48.8 
37 25 27.5 
51 11 53.1 
59 15 08.8 

15 47 18.4 
23 07 34.8 
29 32 16.6 
33 04 27.2 
44 16 28.5 

4 10 58.2 
7 15 43.3 
13 27 38.0 

144 33 52 

To station 

Distancs 

Meters 

58,965.4 
51,114.8 
59,040.9 
16,053.8 

56.750.8 
45, 508.4 
51,942.6 
15, 270.7 
58,105.3 

62,584.7 
6i. 278.9 

75,038.1 

28.370 

Feet 

140.761 
81,034 
143.976 
121,024 
148,121 
186,364 

193,456 
167,699 
193,703 
52,670 

186,190 
149,305 
170,415 
50,101 

246,187 

220,731 

]eo, 6.34 

205,330 

93.08 

1 No check on this position. 
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EXPLANATION OF DESCRIPTIONS, ELEVATIONS, AND PLANE 

COORDINATES 

Until recently, the plane coordinates of the triangulntion stations 
have been listed in separate tables apart from the descriptions in 
publications of this Bureau. I n  this publication, for the convenience 
of the engineer and others who use the information, the plane coordi- 
nates of a station are given with its description, where the data aro 
readily available. The elevation of the station is also given at the 
end of the description in the few cases where this information is 
available. Thus there appears in the description of each station all 
the information concerning the station except its geographic position, 
and this may be found in the list of geographic positions. 

EXPLANATION OF DESCRIPTIONS 

The following descriptions of st ations may be conreniently con- 
sulted by reference to the illustratioiis nt the end of this publication 
or to  the index. Azimuths given in the 
azimuths, unless noted otherwise, and are 
true south around by west to 360”, south being O” ,  west 90”, north 
180”, and east 270”. These azimuths should not be confused with 
plane-coordinate or “grid” azimuths. (See 11. 67.) Wliere magnetic 
azimuths are given they are indicated as such. Wherever the nilme 
of a point is printed in italic in the body of the descriptions, its 
position may be found in the tables. 

I n  general, except where the contrary is specifically stated, the 
surface and underground marks are not in contact, so that a disturb- 
:mce of the surfnce mark will not necessarily affect the underground 
mark. The underground inark should be resorted to only where 
there is evidence that the surface mark has been disturbed. 

Tho name and dates given in each description immediately after 
the county refer to the chief of party by whom the station I T ~ S  estab- 
lished, the date of the establishment of the station, and the dates ~ d i e n  
the station was visited. 

Any person who finds that one of tlp stations herein described has 
been disturbed or that the description no longer fits the facts is re- 

uested to send such information to the Director, Coast and Geodetic 
iurvey, ~as l i ing ton ,  D. C. 

MARKING OF STATIONS 

The standard station and reference marks referred to in the follow- 
ing descriptions and notes consist of n disk and shank of bronze cnst 
in one piece. The disk of the station mark (sec fig. 1) is 90 milli- 
meters in diameter, with a hole at the center surrounded by a 20- 
millimeter e uilatersl triangle, and has the following inscribed 
legend : “U. 1. Const and Geodetic Survey Tri:iiigulation Station. 
For information write to the Superintendent, Wilshington, D. C. 
$250 fine or imprisonment for disturbing this mark.” On the marks 
made since March 1921, the word “Director” replaces the word “Su- 
perintendent” in the inscription. The shnnlr is 25 millimeters in  
diameter and 80 millimeters long, G t l i  a slit, at tho lower end jnto 
which a wedge is inserted, so that when it is driven into a drill hole 
in the rock it will bulge at the bottom and hold the mark firmly in. 

2G0DOOo41-6 



1. Trinngulntion station mnrk. 
2. Reference mark. 
3. Azimuth mnrk. 
4. Traverse station mark. 

6. Gravity stntlon mark. 
0. Btnte survcy mnrk. 
7. Uravity reference mark. 

8 Tidal bench mnrk. 
e: (leodetic bonch ninrk. 

IO. Topogrnpl~ic atntion mnrk. 
11. Mngnotlc stntion mark. 
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place. I n  recent years the slits in the stems of both station and 
reference disks have been enlarged so that the two prongs may be 
spread far a art and set in concrete without the use of a wedge. The 

shank instead of tlie slit. 
The old type of station marlr used in marlring stations 30 or more 

years ago consists also of a disk and shank made of bronze and cast 
in one piece. The disk, which is somewhat smaller than the disk of 
the marks desmibed above, has a polished center with an inscribed 
triangle. Around the polished part are the letters “U. S. C. & G. S.” 
and a raised flange around the edge. 

The standard disk reference inark shown in figure 1 is the same 
size and shape as the newer type of station mark described above, 
but instead of a trianglc i t  has an arrow a t  the center of the disk 
which, when the mark is properly set, points to the station. The 
lcgend is the same as for the station mark except that the words 
“reference mark” take the place of the words “triangulation station.” 

The standtird disk azimuth mark, referred to  on page 64, is also 
shown in fib‘ure 1. It is the same as the reference inark described 
above except that the words “azimuth marlr” take the place of t,lie 
words “reference mark” in the inscribed legend. 

The standard notes on the marking of stations which ar0 given 
below serve as a guide to the field observer in selecting the best type 
of mark for each particular station. They are also useful to the 
observer in writing his descriptions, as he need not describe the mark- 
ing used at  a sttition but simply give the numbers of the standard 
notes which describe the station, underground, reference, azimuth, and 
witness marks. The notes were made as general as possible in order 
that it might not be necessary in the field to describe small and unim- 
portant variations. 

For the convenience of the reader Q brief description of the marking 
is given in each. of the folloming dcscriptions of stations. I n  addi- 
tion, the number of the note describing the mark in detail is also given. 

marks used 6 etween about 1915 and 1920 have grooves cut around tlie 

STANDARD NOTES ON MARKING O F  STATIONS 

Surface nwrks 

Note 1.-A stnndnrd disk triringiilution stntion niurk set in thc  top of ( a )  n 
a square block or post of concrete, ( b )  a concrete cylinder, (c) an irregular mass 
of concretc, ( d )  n pipe which is set in  a circular mnss of concrcte. 

Note 2.-A stnndrird disk triangulation station mark wedged in a drill hole in 
nutcrop1)ing bedrock (u) and surrounded by D. triangle chisrlcd in  the rock, 
( b )  and surrounded by a circle chiseled in  the rock, (c) at the intersection of 
two lines chiseled in tlic rock. 

Note 8.-A standard disk trinnylntion stntion mark set in concrete in  a depres- 
sion in  outcropping bedrock. 

Note /I.-A standard disk triungnlation station mark wedged in a drill hole 
in n boulder. 

Note 5,-A standard disk triangulation station mark set in concrete in a deprcs- 
sion in a boulder. 

Notc  C.-A standard disk trinngulrition station mark set in concrete a t  the 
center of the top of a tile ( a )  which is embedded in the ground, ( b )  nlllich Is 
surroundcd by a mass of concrete, ( c )  which is fastenrd by mciins of concrete 
to the upper end of a long woodcn plle driven into the niarsli, (d) which is set 
in a block of concrete and projccts from 12 to 20 iuches above the block. 
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u?idcrgrozcnd ntarks 

Note 7.-A block of concrete 3 fcct below the  ground containing at  the center 
of its upper surface (a) a standard disk triangulation station mark, ( b )  a 
copper bolt projecting slightly iibove the concrete, ( e )  an iron nail with the 
point projecting abovc the concrete, ( d )  a glass bottle with the neck projecting 
a little above the concrete, ( e )  a n  earthenware jug with the mouth projecting 
a little above thc concrete. 

Note &--I11 bedrock ( a )  a standnrd disk triangulation station mark wedged 
in a drill hole, ( 6 )  a standard disk triankwlation station mark set in concrete In 
a depression, (c) &I copper bolt set in cement in a drill hole or depression, ( d )  
an iron spike set point up in cement in a drill hole or depression. 

Notc 9.--In :I boulder 3 feet below the ground (a) a standard disk triangula- 
tion station mark wedged in a drill hole, ( 6 )  B standard disk triangulation 
station murk set in concrete in a depression, (c) a copper bolt set with cement 
in  a drill hole or depression, ( d )  a n  iron spike set with cement in a drill hole 
or depression. 

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

Reference amcl azimuth nwrlcs 

N o f e  11.-A standard disk referenco,or azimuth miirk with the arrow point- 
ing toward the station set a t  the center of the top of ( a )  a square block or 
post of concretr, ( b )  a concrete cylinder, (c )  a n  irregular mnss of concrete, 
( d )  a mass of concrete f:rstened to the top of u Ioiig pile driven into the marsh, 
(e )  a pipe which is set in a circular mass of concrete. 

Note 12.-A standard disk rrference or azimuth mark with the arrow point- 
ing toward the station ( u )  wedgcd in a drill hole in outcropping bedrock, ( b )  
set in concrete in a depression in outcropping brdrock, (c) wedged in a drill 
holc in n boulder, (d) set in concrete in a depression in a bouldcr. 

Note  13.-A standard disk reference or azimuth mark with the nrrow point- 
ing townrd thc station, set in concrcte u t  the centcr of the top of a tilc (a) 
embedded in the ground, (?I) surrounded by a mnss of concrete, (c) fastened by 
means of concrete to the uppcr end of a long wooden pile driven into the marsh, 
( a )  set in a block of concrete and projecting from 12 to 20 inches above the 
block. 

WitW88 marlcs 

Note 14.-A conical mound of earth surrounded by a circular trench. 
Note 15.-A tree marked with (a )  a triangular blaze with a nail at the center 

and each apex of the triangle, (6 )  a square blaze with a nail at the centcr and 
each corner of the square, (c) a blaze with a standard disk reference mark set 
at i ts  center into the tree. 

ELEVATIONS 

The elevations of some of the triangulation stations and bench 
marks included in this ublication have been determined by means of 

(only a few are included in this publication) it is given in the descrip- 
tion of the station. The elevations are based on mean sea-level datuni. 

to two decimal places in meters and one decimal lace in eet, not be- 

but because differences between adjacent marks are uncertain only in 
the last decimal placo given. 

Unless otherwise specified, the point to which the elevation refers is 
the top of the surface mark. 

spirit levels. Where t I: e elevation of a station has been determined 

F are given 
cause the absolute elevations are certain to this x e p e e  of refinement 

Elevations determined by first- or second-order levelin 
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EXPLANATION OF PLANE-COORDINATE SYSTEM 

In order to meet the various demands im osed upon it by engineer- 

conditions which naturally acconipuny requirements for accurate com- 
putations and exact results. The preservation of angles is one impor- 
tant factor to be considered; another factor of utinost importance is 
the elimination of variations of scale. Since variations of scale are 
inevitable, it becomes necessary to select a projection which will give 
definite scale values in certain directions, so that scale values ma7 be 
tabulated, and through their use, when utmost accuracy is desired, 
one can eliminate the distortions of scale which result from tlie pro- 
jection of spheroidal coordinates onto a plane. 

These various requirements pointed very definitely to the adoption 
of one of the conformal projections. After duo consideration it was 
decided to emplo the Lambert conformal projection with two stand- 
ard parallels in h a t e s  with greatest extent in an enst-west direction 
and the transverse Mercator rejection where the greatest extent was 
in a north-south direction. Euch a rule, however, could be a plied 
only in those States which were of such limited extent in one ofthese 
directions that the entire State could be included in a single zone. It 
therefore became 
of zones, using the 
ments of nccuracy 
same time Ireep to 

ing and surveying operations, a plane-coor CF inate system must satisfy 

the larger States into a iiumber 
each which would satisfy the require- 
the limiting scale error, and a t  the 
number of zones required. 

For these reasons the transverse Mercator projection with three 
zones was adolltcd for Arizona (see fig. 2 . It will be noticed that 

so that all stations in any county will be included in the same zone. 
Since, however, some surveys will extend across these artificial bound- 
aries, the coordinates of stations which lie within what niuy be termed 
the borderland of two contiguous zones are nsually given on both 
zones. (Since’the area covered by this publiption is all in tlie central 
zone, except for the usual overlap into adjacent zones, tlie plane co- 
ordinates are given for tlie central zone only.) With these data tlie 
engineer will not have to go from one zone of coordinates to the other 
in extending a survey a short distance b?yond n boundary. Care must 
always be talten, however, to use in direct combinntion only coordi- 
nates which are given on the same zone. Where it is necessary to go 
from one zone or system to another, suitable directions for so doing 
will bo found in Special Publication No. 193. 

The geodetic positions in this publication have been reduced to 
plane coordinates which are given nt the ends of the descriptions of 
the stations (these coordinntes are on the centml zone). I n  publica- 
tions of Arizona the zoiio upon which a stntion hns h e n  coin uted is de- 
noted in tlie description by either the initial “E” (east), Y$ (central), 
or “W” (west) directly preceding the plane coordinates in the second 

a r a j p p h  of each description. Coordinnte tables for the State hava 
gee, prepnred by this Bureau ns a basis for computing the coordinates 
(see p. 70). Tho purpose in view in supplying these coordinates has 
been to provide for computations of surveys by the usual methods of 

the junction lines between zones follow t I‘ le county boundary lines; 
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plane surveying in which the convergence of the meridians is not con- 
sidered. A State-wide application can now be made of principles 
ordinarily confined in common practice to very restricted areas. 

The m and y coordinates arc given in feet to two decimal places. 
This is one place farther than geodetic positions justify, but I t  was 
thought dwable  to m e  t the positions as if they were correct to 
three decimal places, a n i  carry two decimal places in the coordi- 
nates for use in adjusting traverses between fixed points. 

The plane coordinates are in all essential features merely the plane 
representation of the spheroidal coordinates given in the tables of 

I 
In 

0 
0 
I- 

w w  
J J  

Figure 2.-Map oP Arizona with grid agetern outline. 
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geodetic positions. For  definite instructions regarding the use of 
plane coordinates reference should be made t o  the followinw manuals 
of this Bureau : bpecial Publication No. 193, Manual of pyane-coor- 
dinate computation, cost 35 cents, and Special Publicntion No. 195, 
Manual of traverse coniputation on the transversc Mercntor grid, cost 
25 cents. These manuals may be procured from the Superintendent 
of Docnment s, Washington, D. C. 

A few stations, for which geodetic positions are given in this publi- 
cation, lie so far  outside the central zone that plana coordinates were 
not computed for them on the grid of this zone. If it becomes neces- 
sary to usc any of these as cont,rol for local surveys, their coordinates 
should be obtained from the Coast and Geodetic Survey on the 
of the zone in which the lie. Computation of traverses t i e f r E  
them would then have to i3 e made by p s s i n g  froin one grid to the 
other. The method of accomplishing this is given in Special Pub- 
lication No. 103. It is not thought that this necessity will wise very 
often, but when it docs occur the method of handling it is not com- 
plicated and the necessary computations can easily be made. 

H x p l  aiialion of plat1 e l o t g t h s  

The length of line between any two stations can be coinputed from 
the differences of coordinates just  as is done in ordinary plane sur- 
veying. The resulting length is affected by the distortion due to 
the reduction of the uctunl curved surface of the earth to a plane. 
It must be corrected for the scale of the grid at that point to reduce 
i t  to tlie sea-level len h listed in the geovaphic-position tables. 

correction must bo applied, as described on page 6 for lines of 
triangulation. 

Ewplanation of plane or grid azimuth8 

Tho plane or grid azimuths given in the descriptions of stations 
are based u on the central meridian of the proper zone, and they 

of geographic positions and in the descriptions. The back azimuth 
differs from tlie forward azimuth by exactly BO", hence it is neces- 
sary to list the azimuth of each line in only one direction. 

Many of the azimuths listed are to special azimuth marks located 
a t  comparatively short distances from the stations. These marks 
have been placed a t  such positions as to be visible from the ground 
:it the stations, and thus are readily available as starting azimuths 
for local surveys such as traverses. Since 1027 i t  has been the custom 
to establish tliese azimuth marks at most of tho first-order stations 
determined by this Bureau. 

Tho plane aziniutli from a trianpltLtion station to an azimuth 
niark or other triniigulation station may be computed in two ways: 
first, by means of the formula: l 

Should it be desired to o 5! tain the actual grounz-level length, a further 

therefore di E er from tho geodetic azimuths which appear in the lists 

(?/*--YJ (221'+5') Geodetic azimuth-grid azimuth= Acu 4- (6p02 sin 
I n  this formula, the sub-one coordinates 111'13 the cool&nates .of the 
origin of the line, and the sub-two coordiiiutes are those of tlie 

1 Seo Special Publicntion No, 103, Nnnunl of plnne-coordinate computntlon, p. 13. 
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azimuth mark or other triangulation station. The 0”s are tho m 
cordinates minus 800,000. The vdue of ha is the convergence of 
the meridian through the origin of the line Kith reference to the 
central meridian (I‘ axis) of the projection; i t  is constant for a given 
triangulation station, and is computed at  the same time as the co- 
ordinates for a station, and on the same 

l t ~ ) ,  is given among the constants of 
the projection, page 70, for the zone in which the station is located. 
The second method of computing a plane azimuth is by means of 
tho usual plane-surveying formula : 

1 
The value of log (Gpoz 

Ax 
Tangent grid azimuth = - AY 

in which Ax and Ay are the respective differences of the x and y 
coordinates of two stations. 

Since the second term of the first formula is negligible for dis- 
tances up to approximately one mile, the grid azimuth may be de- 
rived by applying the ha term directly to the geodetic azimuth. 
For azimuths over short distuncos, more consistent .results will be 
obtained in this way than can be had through using the second 
(or tangent) formula. This is due to the fact that there are not 
enough significant figures in the differences of the x and y coordinates 
to make the second formula sufficiently exact. 

Inconsistencies between the plane azimuths its computed from tlie 
two formulas may also arise when the coordinates of the azimuth 
mark are derived from a “no check” (see p. 5 )  geodetic position. 
This results from discarding the third decimal place of the seconds 
of latitude and longitude, and thus using only hundredths of seconds 
for computing the plane-coordinate position. 

Since these inconsistencies diminish as the distance bet ween the 
station and azimuth mark increases, the second formula has been 
used to compute the plane azimuths of such lines as are of sufficient 
length to make the difference negligible. I n  other W O ~ ~ S ,  when the 
distance between the station and the azimuth mark is such that both 
formulas give practically the same result, and when the coordinates 
of both station and azimuth mark are known, the second (or tangent) 
formula is used. 

The first formula (iieglectjng the second term) has been used ~ I I  
computing the plane azimuths to all azimuth marks whose coordi- 
nates mere not known ; this includes practically all special azimuth 
marks, the distances to such marks being nearly always less than 
one mile, and very rarely known with sufficient accuracy to permit 
the computation of the position of the mark. The first formula 
mas also used for computing tlie plane azimuths to stations whose 
plane coordinates were derived from “no check” geodetic positions, 
and to other azimuth marks whose coordinates were known, but for 
which consistent results were not obtained throu h the use of tho 

computed by means of tlie fiist formula are marked by footnotes. 
The plane azimuths computed by the second formula are carried out 
to tenths of seconds, distinguishing them from the ones computed 
by the first formula which are carried to even seconds only. 

second formula. I n  the descriptions of stations, t 7 le plane azimuths 

2 Idem, p. 28. 



TRIAKGULATION I N  ARIZONA, PART 1 69 
EXPLANATION OF PLANE-COORDINATE PROJECTION TABLES 

The State tables of plane coordinates (see p. 70) are intended 
primarily for use in the reduction of geodetic positions to grid co- 
ordinates, and they were computed with this end in view. Hom- 
ever, they serve another purpose, as they are needed for use in the 
computation of surveys on the grid coordinate system. The zone 
projection coiistants are frequently needed in the solution of special 
problems, while the scale factors are necessary if coiiiputatioiis are to 
produce exact results through the elimination of variations in scale. 

There are several ways in which the table of scale variations can 
be used on the transverse Mercator grid. The scale varies with the 
distance from the central meridian and the factors are tabulated for 
every 5,000 feet from this meridian. The factor is the same at a 
given distance out from the central meridian, mlietlier in  an east 
or a west direction. This distance is given by the x’ value, which 
is the x coordinate minus the nddecl constant (500,000 in this State). 

The first method would be to iiialre a preliminary computation of 
these a’ values for the various stations of the surve and then obt:iin 

of scale factors using the mean x’ of each line as an arp.nncnt would 
give a scale factor for each of the lines of the survey. This is prob- 
ably the most accurate method of computing the scale factors. 

A second method mould be to make an approximate plotting of 
the traverse on IL Geological Survey quadrangle map by means of 
angles and distances and from this map scale off approximate dis- 
tances of the traverse stations from the central meridian. If the 
traverse runs from one control station to another, the x”s of these 
two stations being k n o ~ n ,  two lines could be drawn through them 
witli known a’ values. By scaling out from one or the other of these 
lines approximate x’ values for all of the traverse stations could be 
determined. These could then be used just as the computcd x‘ values 
mere used in the first method. 

A third method that is probably accurate enough for most trav- 
erses consists in computing a mean scale factor for the whole traverse. 
I f  a general mean a’ for an entire traverso is determined, the scde 
factor corresponding to this value can be adopted and applied to all 
the lines of the traverse. The x”s of the control mints will be known 

determined and from it  the mean scale factor. 
The scale factors are given in two forms in the table on piige 76. 

First, as a correction to the logarithm of the lcngth; and second as 
a factor for multiplying the length. The signs of the logarithmic 
corrections are ado ted for algebriLic addition to the logarithms of 

units of the seventh place of logarithms witli tenths for the eighth 
place. The ratio form is used as a factor for mdtiplying the meas- 
ured lengths to obtain the grid lengths. I f  thc grid length is given, 
the process must be reversed to get the geodetic or sea-level length; 
lhat is, the logarithmic correction must be subtractcd algebraically 
and the length must be divided by the factor. This fves the geo- 
detic or sen-level length. To get the ground-level lengt 1 a correction 
for elevation must also be applied. (Sea p. 6) Before applying 

the mean value of the x’ for each line. An interpo i ation in the table 

and from these an acceptable mean n’ for the w ll iole traverse can be 

the measured l e n g t ~ s  T reduced to  set^ level. They are expressed in 
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the grid correction to the measured lengths, they should be reduced 
to sea level by applying a correction for elevation. Reference should 
be made to Special Publication No. 193, “R1:mud of plane coordinate 
computation” and to Special Publication No. 195, ‘‘M:Lnual of trn- 
verse computation on the transverse Mercator grid.” These pub- 
lications give a full account of the use of tho Stnte tables and of the 
use of the coordinates in computations. 

PLANE-COORDINATE PROJECTION TABLES FOR ARIZONA 

Table o j  constants 

Constant Ccntrnl zono 

Central meridian- - - - - - - - - - - 
log R ____._______________. 

log (&) --- --- - - - - - - - - - - - 
ID 

log sin 

Geodetic azimuth-grid azimuth=Aa+ (yz-y~) !2z1’;fza’) (GPO sin 1 jP 

11 I 055’00’’.0000 
-0. 00004343 

4. 5816636-20 

9. 8960887-20 

Table I ,  central zo?ie 

101.02007 
083 
i17 

783 ’* 
101.02833 

FXJ 
807 wo 
033 

101.02050 
101.02983 
101.03000 

033 
Mi7 

101.03083 
117 
133 
107 
200 

101.03217 
239 
293 
300 
317 

101.03350 
383 
400 
433 
407 

733 

Lntl- 
tudo 

31 31 
32 
33 

36 

31 30 
37 
38 
30 
40 

31 41 
42 
43 
44 
46 

31 40 
47 
48 
49 
60 

31 61 
52 
53 
M 
rl5 

31 68 
57 
55 
69 

32 00 

a4 

0 1  

31 00 
01 
02 
03 
04 
05 

07 
08 
00 
10 

31 11 
12 
13 
14 
15 

31 10 
17 
1R 
10 

31 21 
22 
21 
24 
26 

31 20 
27 
23 
20 
30 

ai OR 

2o 

Y 

Feet 

0,061. GO 
12,123.21 
18,184.84 
24,210.48 
30,308.15 

30,300.82 
42,431.52 
48,403. 23 
M, 654. OF, 
80,010. 09 

80,678.45 
72,740.22 
78,802.01 
84, BG3.81 
90,025.03 

0 

Qo, 087.47 
103,040.32 
loo, 111. I0 
115,173.07 
121,234.97 

127, Mo. 80 
133,358.82 
130,420.70 
145,482.73 
151,544.71 

157, OM. 70 
103,068.71 
100. 730.74 
17L, 702.78 
181,854.84 

Y 

Feet 
187, uio. n2 

m, 103.24 
212,106.38 

103, 070. 01 
2M), 041.12 

21R, 221.53 
224,280.70 
230 361.80 
210: 414.09 
242,470.31 

248 538.55 
264: 600.80 
200,003.07 
2rfi,725. 36 
272,787. 05 

278, MO. w 
284,012.90 
200,074. M 
297 037.01 
303: 009.39 

309,101.78 
315,224.10 
321,280.02 
327,310. M; 
333,411.52 

330,474. W 
345,536.49 
351,508.00 
357,641. W 
363,724.07 

Tnhulnr 
dlffcrcncc 
nr 1 sccond 
of Intltudo 

101.03483 
51 7 
633 
507 
583 

101.03017 
050 
007 
700 
733 

101.03760 
783 
RM) 
833 
850 

101.03000 ooo 
050 
007 

101.03oA3 

101.04017 
050 
067 
100 
133 

101.041~ 
183 
217 
233 
260 
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PLANE-COORDINATE PROJECTION TABLES FOR ARIZONA-Continued 

Table I ,  centra2 zone-Continued 

101.04300 
300 

387 
400 

350 

Lstl- 
tude 

0 ,  

32 01 
02 

04 
05 

32 OTI 
07 
0s 
00 
10 

32 11 
12 
13 
14 
15 

32 10 
17 
18 
IO 
20 

32 21 
22 
23 
24 
25 

32 20 
27 
28 
20 
30 

32 31 
32 
33 
34 
35 

32 30 
37 
38 
30 
40 

32 41 
42 
43 
44 
46 

32 40 
47 
48 
40 
50 

32 61 
62 
63 
54 
66 

32 w 
67 
tB 
60 

33 00 

33 01 
02 
03 
04 
06 

os 
33 06 

07 

00 
10 

a9 

V 

101.04417 
4 50 
483 
500 
633 

Feet 
309,786. WL 
375,840.20 
381,01i.78 
387,074.30 
304,037.01 

400,000. &5 
406,102.30 
412,224.07 
418,17. (50 
424,350. If? 

430,413.08 
43R. 475.81 
442. S38. w 
448, MI. 33 
454, cm. 11 

480,726.01 
4W, 780.73 
472,852. E8 
478,016.41 
484,078. 27 

401,041.15 
497,104. Ob 
W3,lrn. 90 
M)o, 229.80 
616,202.83 

621,385.80 
627.418.77 
533,481.77 
N O .  ,544.78 
645,607. Po 

651,070.84 
557,733.00 
Mi3.700. 08 
500, W!. O i  
676,023. 18 

581,086.30 
688,049.44 
504,112.80 
OOO, 175.77 
600,238. OB 

812,302.17 
018,306.30 
624,428.03 
030.401.88 
830,565.16 

642,018.44 
048,681.74 
064,746.06 
OBO, 808.40 
OM, 871.76 

33 11 
12 
13 
14 
16 

672,936.12 
078,898. Nl 
BR5,oOl. 00 
001,125.32 
607,188.76 

703 252.21 
700: 315.07 
71,5, 370. IO 
721,412.68 
727, WO. 17 

738,633. M 
745,000.82 
761. 700.40 
767,824.00 

733, me. 70 

101.04850 
683 
017 
Fa3 

101.04700 
717 
750 
707 
800 

6G7 

Tobulnr 
differenen 11 Lstl- 
)r 1 second tude 
?f latitude 

*13 16 
li  
18 
10 

33 21 
22 
23 
24 
25 

m 

101.0483 
8W 
ea3 
Boo 
D50 

101.04050 
101.05000 

017 
033 
c47 

101.05100 
133 
150 
I83 
200 

101.05233 
2G7 
283 
317 
350 

33 26 
27 
28 
20 
30 

33 31 
32 
33 
34 
36 

33 30 
37 
38 
39 
40 

33 41 
42 
43 
44 
46 

101.05307 
400 
417 
450 
483 

33 40 
47 
48 
40 
50 

101.05600 
E33 
&G7 
683 
617 

101.05633 
607 
700 
733 
750 

101.06707 
817 
833 
BM) 
R83 

33 51 
62 
E3 
54 
66 

33 66 
57 
68 
60 

34 00 

34 01 
02 
03 
04 
Ob 

1Ol.OG~l I/ 34 06 
07 

101.05007 08 
101.00000 OD 

017 10 

V 

Feet 
7G7,887. 01 
700,051.24 
77G, 014.80 
782,078.56 
788,142.24 

704.205.03 
SOO. 200.05 
800,333. :is 
812,307.12 
818,400. 88 

821,624.M 
830,58EI. 40 
836,652.27 
842.716. 10 
848,770.04 

854,843.80 
880. w7.08 
806 071. MI 
873,035.40 
870. W. 41 

885,103.36 
801,227.32 
807,281.20 
w3,355.20 
W, 410.30 

016,483.32 
021,547.36 
Q27.011. 42 
033,076.60 
030,730.50 

045,803.70 
Q51,807.83 
057.031.07 
903, Mw). 13 
070, OGO. 30 

076,124.40 
082,188.70 
088, 252.03 
894,317.17 

1, 000. 381.42 

1, DDB, 446.70 
1,012, m. 89 
1,018,674.30 
1,024,838.02 
1.030,702.00 

1,030,707.32 
1,042,83 1.70 
1,048.8gO. 00 
1,064, OW. 40 
1,001,024.0’2 

1, 067,080.36 
1,073, lb. 82 
1,070, Yl8. 28 
1,086 282.78 
1,001: 347. ?g 

1,0D7,411.81 
1,103,470.36 
1,100,640. Q1 
1,116,006,48 
1,121,070.07 

1,127,734.88 
1.133,fW. 30 
1,130,803.04 

1,161,883,27 
I, 146, om. 00 

Tabular 
4lflercnco 
ir 1 second 
if lstitudo 

101.06050 
083 
117 
133 
150 

101. OGzoO 
217 
233 
207 
300 

101.00333 
350 
383 
400 
433 

101.00107 
a00 
517 
633 
583 

101. o m  
017 
(j07 
883 
7M) 

101.00733 
701 
8m1 
817 
850 

101.00883 
Boo 
033 
050 

101.06083 

101.07017 
050 
067 
083 
133 

101.01150 
183 
Mo 
233 
267 

101.073M) 
317 
333 
383 
400 

101.07433 
450 
483 
617 
633 

101.07687 
600 
017 

083 

101.07700 
733 
707 
783 
817 

em 
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PLANE-COORDINATE PROJECTION TABLES FOR ARIZONA--Continued 

Table I, central zone-Continued 

Latl- 
tude 

- 
Lati- 
tude 

- 
D I  

4 11 
12 
13 
14 
15 

14 10 
17 
18 
10 
20 

I4 21 
22 
23 
24 
25 

w 2 0  
27 
28 
28 
30 

%4 31 
32 
33 
34 
35 

34 30 
37 
38 
30 
40 

34 41 
42 
43 
44 
46 

34 40 
47 
48 
40 
50 

34 51 
52 
53 
64 
55 

34 5G 
57 
58 
50 

35 00 

35 01 
02 
03 
04 
05 

35 06 
07 
08 
00 
10 

35 11 
12 
13 
14 
16 

- - - - - IT7  

Y 

reet 
,158,067.06 
,lG4,12?. G7 
, 170,187.40 
,176,252.14 
, 182.31G. 80 

, 1%3,381.07 
,194,440.46 
,200,511.26 
,206,670.00 

,218,705.78 

1,230,835. 65 

I, 242,065.38 

I, 240,030.32 
1,255,085.28 
I 201,160 20 
1'207 225:26 

,212,040.93 

I ,  224, 770. Bo 
I) W6,800. 46 

1: 273: 280.25 

I I 270,355.28 
I, 285,42Q. 32 
I, 201.485.38 
I 207 550 45 
(303: 615: 64 

1,3OQ, OBO. 65 
1,315,746.78 
1,321,810.02 
1,327,876 08 
1,333,041.20 

1,340,000.46 
1,346,071. 86 
1,352,130.88 
1,358,202.13 
1,364,207.30 

1,370,332.08 
I ,  376,387.88 
1,382,403.27 
1,388,528.80 
1,304,503.94 

1: 400: 724.68 
1,412,700.07 
1,418,865.48 
1,424,020.01 

1,430,080.38 
1,437,051.81 
1 443 117. ac 
1:440:182.70 
1,465,248.3C 

1 401 313.84 
1: 407: 370.36 
1,473,444.84 
1,470,610.5: 
1,48G, 570.15 

1,401,OPI. 7: 
1,497,707.3f 
1, M3,773.01 
I 608 838.61 
1:516:904.3( 

1,521,070. M 
1,523,035.7: 
1,634,101. M 
1,54O,lG7. '2 
1, MG, 233.0: 

1 400 050.~1 

01.07850 
883 
OM) 
0 17 
907 

101.07083 
101. (M00 

050 
OG7 
083 

101.08133 

1 &,3 m 
233 

101.08287 
300 *. 
317 
333 
383 

150 

36 10 
17 
18 
10 
20 

36 21 n 
23 
24 
25 

35 20 

28 
28 
30 

36 31 
32 
33 
34 
35 

n 

101.08400 
433 
4 w  
483 
517 

101.065~~ 
507 ooo 
033 
050 

36 36 
37 
38 
30 
40 

35 41 
42 
43 
44 
45 

101.08083 
700 
750 
7G7 
783 

101.08833 

000 
933 

f150 883 

101.08083 
101.08017 

050 
083 i 30 00 

35 46 
41 
48 
48 
MI 

36 51 
52 
63 
M 
56 

lOl.M)100 
133 
1W 
183 
233 

101.08233 
207 
300 

1 0 1 . 0 ~ ~  

333 350 

417 
460 
407 wo 

101.08517 
550 

617 
G33 

583 

Y 

30 01 
02 
03 
04 
05 

36 08 
07 

00 
10 

11 
13 
14 
15 

36 10 
11 

18 
20 

oa 

a6 11 

ia 

Feet 
I, 552, 208.80 
I, 558,364.00 
1,504,4'jo.41 
I ,  670,40F. 25 
I, 670, W2. 10 

I 682 027.07 
I: 588: 603.85 
1,504,750.75 
1, OM), 825.07 
1, GMI, 891.61 

1,012,057. SG 
1,019, 023.53 
1.625,089.52 
1,031, 155.52 
1, &77,221. 64 

1, fd3,287.58 
1, OP0, 353.03 
1,655,410.70 
1,081,485.70 
I ,  087,651.88 

1,073,618.02 
1,670,084.1G 
1 685 7W.31 
1' 801' 810.48 
1:G87:882.G7 

1 703 848.88 
1: 710: 015. 10 
1,710,081.3B 
1, 722, 147. 61 
I ,  728,213.88 

1 734 280.17 
1: 746 346.48 
1, 740,412.81 
1 752 470 15 
1: 758: 646: 61 

1' 770' 078.28 
1: 77d, 744. GO 
1,782,811.12 
1,788,877.67 

1,784, '244.03 
1, 801,010. 51 
I, 807,077.01 
1,813, 143. 52 
1,810, 210. 05 

1,826,270.00 

1 843 470.35 
1: 840: 642. 06 

1,865, OM). 00 
1,801,676. 25 
1,887,742.01 
1,873,8M).OO 
1,810,876.30 

1,886,043.02 
1,802, OOO. 70 
1, 888, 07n. 61 
1,804,143.28 
1,010, 210.07 

I, 010,270.87 
1 022 343.00 
1: 028; 410.53 
1,034,477.39 
1,040, 644.26 

1 784 011.80 

i,a3i4343. 10 
1,837,400.75 

Tabular 
IiRerenw 
'r 1 second 
r latitudo 

101.00007 w< 
7x3 
7M 
783 

101.00m 
833 
807 
000 
017 

uw 
101.08883 
101.lMxw) 

067 

101.10083 
117 
150 
167 
217 

101.10233 
250 
283 
317 
350 

101.10307 
417 
433 
450 
483 

101.10617 
550 
507 ooo 
833 

101. loow 
083 
717 
7M) 
787 

101.108oo 
833 
864 
883 
01 7 

101.10033 
101.10883 
101. I 1 0  

017 
007 

101.11083 
100 
1w 
167 m 

101.11233 
25C 
283 
317 
333 

101.11307 
400 
433 
450 

033 

483 
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Table I ,  central zone-Continued 

101. 11517 
633 
683 
5R3 
033 

101.11050 
c33 
717 
7W 
707 

101.11800 
817 
867 
883 
017 

Latl- 
tutlo 

__ 
0 ,  

3G 21 
22 
23 
24 
25 

30 20 
27 
28 
28 
30 

30 31 
32 
38 
34 
35 

30 30 
37 
38 
30 
40 

30 41 
42 
43 
44 
45 

30 40 
47 
48 
40 
60 
- 

30 51 
52 
63 
54 
55 

30 50 
57 
58 
50 

37 00 

37 01 
02 
03 
04 
05 

Latitude 

2.134.003. 27 
2,140,700.71 
2,140,828.17 
2, 152,805. 04 

2,185,030. 05 
2,171,000.17 
2, 177, 105.72 
2,1113,273.28 

2,180,300. 80 
2,106,308.40 
2,201,430.07 
2,207, W3. 70 
2. 213, 571. 36 

2,210,030.01 
2,225,70R. 00 
2,231, 774.30 
2,217, ~ 2 . 1 1  
2,243,800.85 

2.1€8,003.14 

0 ,  

31 00 
01 
02 
03 
04 
05 

:I1 00 
07 
08 
00 
10 

31 11 
12 
13 
14 
15 

31 10 
17 
18 
10 
20 

400 
433 
450 
600 

101.12517 
533 
583 ooo 
033 

101.12007 
083 
717 
750 
707 

101.12800 

807 wo 
917 

nu 

Y 

Feet 
1.940, 011. 15 
1,952.078.00 
1, OM, 744.08 
1. OM, 811.03 
1,070,878.88 

1,070,04K. 80 
1,0R3,012.85 
1,080,070. Ra 
1,905, 140.89 
2, 001,213.04 

2,007,281. w) 

2,010,415. 17 
2,025,482.29 
2,031,640.42 

2,037,010.67 
2,043,083.73 
2, 049, 750.01 
2,055,818. 11 
2, 001,885.33 

2,007,052. M1 
2,074,010.81 
2,080,087. 08 
2,080,154.37 
2, 002, 221.07 

2,008,288.00 
2, 104,350.33 
2, 110, 423. 08 
2, 110,401.05 
2.122 658.44 

2,013,348.08 

101.11033 
101. 11007 
101. lrn 

033 
OW 

101.1MR3 
117 
150 
107 
200 

101.12233 
250 
283 
317 
350 

Colog A 

37 00 
07 
08 
09 
10 

37 11 
12 
13 
14 
I 5  

37 10 
17 
18 
18 
20 

1.40000367 
0105 
0443 
0481 
0510 

1.4o(xu1604 
0032 
0070 
0708 

05so 

0740 

mrfi 

1.48080784 
0822 

WOE 
0030 

1.4oo(r,074 
7012 
7050 
7088 
7120 

2,240,077. w) 
2,250,045.30 
2,202,113.15 
2,20A,180.00 
2,274,248.78 

2,280,310.02 
2,280,384.47 
2,282,452.34 
2,288,520.23 
2,304,588.14 

Tabular 1 1  

101.12033 
101.1ZOS3 
101.13017 

033 
007 

101.13093 
117 
150 
183 

dlflercnco Latl- 
or 1 second tudo 
~f latltudo II 

Log C I 
I. 184158 

4443 
4727 
Eo12 
5200 
5580 

Latitude 
-____ 

1.48007104 
7202 
7240 
7218 
7317 

1.4ooo7355 
7303 
7431 
7409 
7507 

1,48007545 
7 s 3  
7022 
7000 
7008 

1.48007730 
7775 
7n13 
7851 
7880 

Tabular 
dlflorenco 

for 1 socond : oflatitudo 
Y 

1. 100110 
03W 
0081 
0804 
1247 

1.101528 
la11 
2084 
2370 
M58 

1.102040 
3222 
3504 
3780 
4068 

1.104349 
4631 
4012 
6104 
5476 

able I I ,  central zone 
[Common to all throo zona.] 

I. lR5804 
0148 
0432 
0710 
7000 

I. 187284 
7&67 
7851 
8134 
8418 

I. 188701 
8084 
0'257 
Ob50 

I. 180833 

0 ,  

31 21 
22 
23 
24 
25 

31 20 
27 
28 
20 
30 

31 31 
32 
33 
34 
35 

31 30 
37 
38 
30 
40 
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1.105750 

0318 
0500 
Gam 

1.107161 
7442 
7722 
8003 
8283 

6037 1 
1.10~50a 

8844 
0124 
0404 
W84 

U. 9. COAST AND GEODETIC SURVISY 

PLANE-COORDINATE PROJECTION TABLES FOR ARIZONA-Continued 

Table I I ,  central zone-Continued 
[Common to all threo zones 1 

32 40 
47 
48 
40 w 

32 61 
52 
53 
64 
t 5  

32 b~ 
67 
58 
bo 

33 00 

.atltutlo 

1.100004 
1.200244. 

0524 
0803 
1083 

0 ,  

31 41 
42 
43 
44 
45 

31 40 
47 
48 
40 
60 

31 51 
52 
53 
54 
55 

31 bG 
57 
58 
50 

32 00 

32 01 
02 
03 
04 
06 

32 06 
07 
08 
00 
10 

32 11 
12 
13 
14 
16 

32 10 
17 
18 
10 
20 

32 21 
22 
23 
24 
25 

32 20 
27 

.28 
20 
30 

32 31 
32 
33 
34 
35 

32 30 
37 
38 
30 
40 

32 41 
42 
43 
44 
45 

33 01 
02 
03 
04 
05 

Colog A 
~- 

1.4wx)7027 
7wG 
8004 
8042 
8081 

1.48008110 
81h7 
8100 
8234 
8272 

1.48008311 

8388 
8426 
8405 

1.48068603 
8M1 
8580 
8018 
8057 

1.48008605 
8734 
8772 
8811 
8850 

1.48068888 
8027 
8085 
MI04 
8042 

1.48000081 
0120 
Olh8 
8107 

a140 

o m  
1.48000274 

0313 
0352 
0380 
0420 

1.49000408 
Om7 
0545 
0584 
0023 

1.49000002 
0700 
0730 
0778 
0817 

1.49000850 
0804 
0033 

1 . 4 0 0 0 7 2  
1.48070011 

1.400700M 
0080 
0128 
0107 
0% 

1.40070244 
0283 
0322 
0301 
Moo 

1.201362 
1642 
1020 
2200 
2470 

1.202758 
3037 
3310 
3504 
3873 

1.204152 
4430 
4700 
4088 
6208 

1.205545 
Ea23 
0101 
6380 
0058 

l.%W03G 
7214 
7402 
7700 

1.208324 
8002 

8047 

33 00 
07 
08 
09 
10 

33 11 
12 
13 
14 
16 

33 16 
17 
18 
10 
20 

33 21 
22 
23 
24 
26 

33 26 
27 
28 
20 

33 31 
32 
33 

30 

:; 1 0433 

1.200710 
1. "387 
1.2102~1 

0541 
0818 

1.211086 
1372 
1MO 
1025 
2202 

1.212478 
2755 
3031 
3307 
3564 

34 
35 

33 30 
37 
38 
30 
40 

83 41 
42 
43 
44 
46 

83 40 
47 
43 
40 
M)  

1.40070430 1.213860 
0478 I 4130 
0517 4411 
0550 4687 
0505 I 1.214603 

1.4007o(i84 
on73 
0713 
0752 
0701 

1.48070830 
08GU 
0008 
m 7  
0080 

1.48071025 
1W5 
1104 
1143 
1182 

1.40071221 
1261 
1300 
1330 
1378 

1.48071417 
1457 
1400 
1535 
1576 

1.48071014 
1053 
1002 
1732 
1771 

1.40071810 
1H50 
lR80 
1020 
1008 

1.40072007 
2 n J i  
20M 
21?3 
2105 

1.4W72M4 
2244 
2283 
2323 
2302 

1.4007?m 
2441 
2181 
2520 
2900 

1.40072500 
2x30 
2078 
2718 
2 x 8  

1.48072707 
w37 

2050 

m7n 
2oin 

1.215YJO 
5514 
5700 
6065 
034 1 

1.21GF110 
6802 
7167 
7442 
7717 

1.217002 
A267 
8542 
8817 
ww)I 

1.2103GB 
QM1 

1.210016 
I. 220100 

04M 

1.220738 
1013 
1187 
1531 
1835 

1.222108 
2383 
2057 
2030 
3204 

1.223478 
3751 
4024 
4208 
4571 

1.224844 
1,117 
53w 

6030 

I .  220200 

7028 
7208 

1.227571 
1843 
8110 
R:W 
8fg0 

1.228032 
0205 
0477 

1.220i40 
1. m 2 1  

1.230203 
0545 
0837 
1108 
1380 

5ra3 

w i  
0754 
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Tuble I I ,  central zone-continued 
[Common to all thrco zoncsl 

1.247820 
8007 
8304 
8032 
8Mx) 

1 Colog A 
-- 

Lat i tudo  _- 
0 1  

33 51 
52 
53 
54 
55 

33 50 
57 
68 
60 

34 00 

a4 01 
02 
03 
04 
05 

34 OR 

08 
OB 
10 

a4 11 
12 
13 
14 
15 

34 10 
17 
1R 
10 
20 

34 21 
22 
23 
24 
25 

34 20 
27 
2s 
20 
30 

34 31 
32 
33 
34 
35 

34 30 
37 
38 
30 
40 

34 41 
42 
43 
44 
45 

34 46 
47 
48 
40 
50 

34 51 
52 
63 
M 
66 

07 

I. 40072086 
3035 
3075 
3114 
3154 

I. 48079184 
3233 
3273 
3313 
3352 

1.40073302 
3432 
3472 
3511 
3551 

1.40073501 
3031 

3710 
37.50 

1.40073780 
3830 
3870 
31WO 
3040 

1.40073080 
402Q 
JOG0 
4100 
4148 

1.40074180 
4220 
4u)o 
4308 
4348 

1.4Qo74388 
4428 
4408 
4 -50s 
4548 

I. 40074588 
4628 
4008 
4708 
4748 

1.48074780 
4820 
4860 
4000 
4048 

1.40074080 
m20 
MGO 
5108 
5140 

1.40075180 
6230 
5270 
h310 
6350 

3070 

1.40075380 
0131 
6471 
E511 

Log c 

I .  211051 
1023 
2104 
2400 
2737 

I. 23300(1 
3270 
3SM 
3821 
4002 

1. 234383 
4034 
4w 
6175 
6440 

1.236710 
50s7 
A257 

0788 

1.237MKI 
7339 
7608 
7878 
8149 

1.23a418 
8689 
8059 
0228 
Dl88 

1.218707 
1.240037 

0576 

nsza 

n3oe 

0844 

1.241114 
1384 
1053 
I o n  
2181 

1.242400 
2720 
2008 
3 x 8  
3.%6 

1.243805 
4074 
4343 
4011 
4880 

1.245148 
6417 
5085 
5953 
0221 

1.240480 
0757 
7025 
7283 
7 6 1  

ot i tude 

0 ,  

I4 56 
57 
58 
58 

35 00 

35 01 
02 
03 
04 
05 

35 08 
07 
08 
OB 
10 

36 11 
12 
13 
14 
15 

35 10 
17 
18 
18 
20 

35 21 
22 
23 
24 
25 

35 20 
27 
28 
20 
30 

36 31 
32 
33 
34 
36 

35 30 
37 
38 
30 
40 

35 41  
12 
43 
44 
45 

35 40 
47 
48 
40 
M)  

3f 51 
52 
53 
M 
55 

35 50 
h7 
50 
58 

3000 

Colog A 

.40075501 
ffis2 
E672 
5712 
5732 

I. 40075703 
5833 
6873 
5014 
5054 

1.40075(w4 
0034 
m75 
0115 
6155 

I .  m 7 n i o ~  
0236 
6277 
6317 
a357 

1.40070308 
04% 
6470 
6510 
0550 

1.48076800 
W O  
Go81 
0721 
0702 

1.40070802 
6843 
0883 
GO24 
OW4 

1.48077005 
7046 
7080 
7126 
7107 

1.48077207 
7248 
7280 
7320 
7370 

1.40077410 
7451 
7402 
7532 
7573 

1.48077613 
7654 
7005 
7735 
7770 

1.40077R17 
7857 
7805 
7030 
79811 

1.4W7HO20 
8001 
8101 
8142 
8183 

Log  0 

I .  240107 
8435 
0702 

I. 240070 
I. 250237 

L. 250504 
0771 
1038 
1305 
1572 

I .  251830 
2100 
2373 
2630 
2wG 

1.253173 
3438 
3700 
3072 
4238 

1.254505 
4771 
m37 
6304 
5570 

1.25S30 
0102 
0368 
0034 
0m 

1.2571GS 
7431 
7607 
7002 
8228 

1.258484 
5750 
0025 
U200 
0550 

1.25W22 
1. 260080 

0352 
0017 
0882 

1,201147 
1412 
1077 
1042 
2207 

1.202471 
2730 
3" 
3205 
3530 

1. 2LU704 
4050 
4323 
4 w  
4852 

1.2U5116 

5046 
5w8 
0173 

5ma 
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Table I I ,  central zone-Continued 
[Common to all threo zoues] 

l.ui0437 
6701 
6006 
7220 
7403 

1.20756 
81120 
R284 
8547 
881 1 

1.2rlW74 
omn 
BGol 

1.260965 
1.non.a 

1.270301 
0655 

3 
1444 

1.271707 
1070 

24M 

9284 
3547 

2233 

2150 

1.273021 

3R00 
4072 

1.274334 
4507 
4850 
6122 
5384 

1.27Klj46 
b w o  
fi171 
FA33 
OUO5 

atitudo 

35 41 
42 
43 
44 
45 

36 46 
47 
48 
40 
M) 

36 51 
52 
53 
64 
55 

36 60 
67 
68 
50 

37 00 

37 01 
02 

04 

07 
on 

03 

05 

37 00 

09 
10 

37 11 
12 
13 
14 
15 

37 16 
17 
18 
10 m 

0 ,  

36 01 

03 
04 
05 

30 OG 
07 
OR 
09 
IO 

36 11 
12 
13 
14 
15 

36 16 
17 
18 
10 

30 21 
22 
23 
24 
25 

36 26 
27 
23 
20 
30 

36 31 
32 
33 
34 
36 

37 
3R 
30 
40 

02 

20 

ae 30 

z' 

Colog A 

Bcnlo in 
units of 
wvcnth 
plflcc of 

logarithm: 
-~ 

1.40078224 
8205 
83Mj 
8316 
8357 

1.48078434211 
R460 

RS50 
8501 

1.40078032 
8073 
8714 
8765 
8796 

1.4DoiM136 
8977 
8018 
8050 
O W  

1.40078011 
m2 
0121 

OM5 

1.40070246 
0297 
0327 
0303 
0400 

1.480704W 
0401 
0532 
0573 
0014 

1.4W7Mi56 
0607 
0738 
0779 
0820 

8610 

mrrl 

Scnlo ox- 
musod lls u 

rntio 

______ 

Log C Lntitudt -11, 

z' 

0 . ~ 0 0 0 0  
000 
001 
003 
005 

O.WOooO7 
010 
014 
018 
023 

Colog A 

Feel 
60,000 
56,000 
00,000 
05,000 
70,000 

75,000 
80,oOo 
85.000 
00,000 
05,000 

1.480701161 
0802 
m43 

1.40070084 
1.40080026 

1.4WwxMo 
0107 

0180 
0231 

1 . 4 m 2 7 2  
0313 

0305 
0436 

1.40080478 
0510 
OXfi 
OW1 
w 2  

1.40080083 
0725 
07Wj 

0848 

n148 

0354 

0807 

i.40080nw 
no:( I 

1013 
0072 

10% 

1.48081OoFi 
1137 
1178 
1220 
12Gl 

1.40081302 
1344 
1385 
14% 
1407 

5,000 
i n , m  
16,000 
20,000 

25,ooO 
30,000 
35,0(m 
40,000 
45,000 

Table I I I ,  central zone 

-434.2 
-433.8 
-433.2 
-432.3 

-431.2 
-420.8 

-420.4 
-424.3 

-428.2 

Feet 
0 I -434.3 

- _. . 
It  

Bcnlc in 
units of 
sovcntli 
plnce of 

Dgnrithm 

-421. V 
-410.3 
-416.4 
-413.3 
-410. o 

-son. 4 

-400.4 
-402.6 

-304.0 
-380.4 

Log 0 

1.2i6057 
7210 
74R1 
7743 
8005 

1.278267 
Rt20 
8701 
W 52 
0314 

1.270675 
1.270837 
1. 29ooo8 

0350 
0621 

1. mw2 
1143 
1405 
looG 
1027 

1.282188 
2450 
2711 
2072 
3233 

I. 283404 
3755 
4016 
4277 
4538 

1.284708 
W50 
5320 
5 m  
684 1 

1. BGlOl 
6361 
6623 
6R83 
7144 

Scnlo ex- 
rcsscd ns a 

rnlio 

0. m 2 0  
036 
041 
048 
050 

0. ODDOOM 
073 

003 
103 

m a  
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PLANE-COORDINATE PROJECTION TABLES FOR ARIZONA-Continued 

Scnlo ox- 
rcssrd as a 

rntio 

Table ZZZ, central zone-Contiiiued 

2’ 2’ 

0.000114 
120 
130 
151 
1G6 

0. 000179 
103 
200 
224 
241 

0.9090258 
275 
m3 
312 
331 

O.Mw)O351 
371 
302 
413 
435 

O.oooO458 
481 
w5 
520 
554 

O.ooOo580 
000 
032 
050 
087 

0 . ~ 7 1 6  
744 
774 
804 
834 

0.0QQo800 
807 
930 
003 

0. QWWG 

1.0000030 
005 
100 

Feel 
100, OM) 
105, 000 
110, OM) 
115,000 
120. 000 

125, 000 
130, ooo 
136, OOo 
140, 000 
146, OOO 

l w ,  ooo 
155, MK) 
loo, Mx) 
165. 000 
170, 000 

175, OM) 
180, 000 
186, OM) 
100, 000 
105, 000 

200, 000 
205, 000 
210, 000 
215, OOo 
220, ooo 
225, 000 
230. OM) 
235, 000 
240,000 
245, 000 

2m, 000 
255, Mx) 
200. 000 
2G5, OOO 
270,000 

275, 000 
2R0, ooo 
2&1. OOO 
280. 000 
205. 000 

300, 000 
305, 000 
310, 000 

Fed 
315,000 
320,OOO 

325,000 
330,000 
335, OOO 
340, OOo 
346,000 

360,000 
355,000 
300, 000 
3 f i5 ,m 
370,000 

376,000 
380,000 
355.00 
300,000 
305,oM) 

400,000 
405,000 
410,000 
416,000 
420,000 

425,000 
430,000 
435, OM) 
440,000 
445,000 

45O,o(I 
455,000 
400, ooo 
405,000 
470.000 

475,000 
480,oOo 
485, OM) 
400,000 
405,000 

5 0 0 , ~  
505, OOO 
SlO, (y30 
5 1 5 . M  
520.00 
525,000 

Scnlo In 
units of 
sovonth 
placo of 
ignrithm: 

-384.0 
-370.5 
-374.1 
-368.5 
-3G2.7 

-350.0 
-350.3 
-343.7 
-336.8 
-320.7 

-322.4 
-314.8 
-307.0 
-208.0 
-200.0 

-282.0 
-273.2 
-204.1 
-264.8 
-245.2 

-215.4 
-22s. 3 
-215.0 
-204.5 
-103.7 

-182.0 
-171.3 
-150.7 
-147.0 
-136.0 

-123.0 
-111.0 
-08.2 
-85.2 
-71.0 

-68.4 
-44.0 
-30.6 
-10.2 
-01.7 

4-13.1 
+%. 1 
+43.4 

Scnlo in 
unlts of 
rovciith 
placo of 
gnrithm- 

4-50.0 
$74.8 

+!. 8 
+107.1 

f157.4 

4-174.7 
+1u2.2 
f210.0 
+nS. 0 
f240.3 

+m. 8 
4-283.6 
+302.0 
+321.8 
+341.3 

4-301. 1 
+381.1 
+401.4 
+421.9 
+442.0 

$3:: 

4-403. o 
+484.0 +m. 4 
4-628.2 
+sao. 2 

+572.4 
+h04.0 
+ G l i .  0 
+640.0 
+003.0 

+w7.4 
+:11.1 
+735.1 
4-750.4 
+783.0 

+SO% 0 
+833.0 
+858. 8 
+%4.3 
+Olfl. D 
4-030.0 

SffIIO ox- 
Nrcssed as n 

ratio 

-- 

136 
1 i2 

1. m m  
247 
m 
323 
362 

1. COW3402 
443 
484 
625 
507 

1.OOOOOlO 
66d 
007 
741 
786 

1. mmLu1 
878 
024 

1. W 9 7 1  
1.0001019 

1.0001007 
117 
l(iG 
210 
207 

1.0001318 
370 
422 
475 
520 

1. 0001583 
037 
003 
740 
805 

1.00(118GZ 
(110 

1.0001077 
1. MK)2030 

005 
155 

TABLE FOR MACHINE COMPUTATIONS OF PLANE COORDINATES ON THE 
TRANSVERSE MERCATOR PROJECTION 

The forin for computing transverse Mcrcator coordintltes by means 
The basic q u a -  

ear at the bottom of the form which is nothing but a tabular 

of W, 17, anti a are taken from table 1 on page 78 with tlie ltititxdc ( 4 )  
as tho ar,yiment. The values of b and c are taken from table 2 on 
page 79 with AA (in seconds) as the nrgument. II ( A A )  is considered 
positive iintil ab h:~s been :tclded or siibtrncteci depending on whether 
it ( a b )  is positive or negative. The 
tabulnr y is interpolated from tlie tables on pages 70 to 73 with tIi3 
latitude as tlie nrpIi1e11t. 

of a calculating machine is almost self -explanatory. 

solving these e uations. The central niericlian (A) is a 
constant (111”55’00”.0000 4 or the Arizona central zone). The viilues 

x’ is then given the sign of AA. 

2 5 0 0 0 0 ’ - 4 1 ~ O  
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The lower section of the form is used for computing ha for reducing 
geodetic to grid azimuths or vice versa. The value of - '+" is the 

mean latitude corresponding to the mean y value, 
This is interpolated from the tables on pages 70 to 73. P is a constant 
(7.47 X lo-'* for the Arizona central zone). ha has tho  same sign 

2 
(tabular y) -A. fy  

2 

1 a n d 0  .... __._.___ 
2 a n d 8  ....___..._._ 
3and7 ....___..._._ 
4 a n d 0  .......-..... 
5end 5 .__________._ 

as AA. 

2 
3 
4 
6 
6 

Table 1 ,  factors, ccntral zone 
[For machine comgutatlon] 

Centrnl merld inn  = 111"55'00".0000 

(OwI sin 1,,~,=0.781207X10-'~ 
1 

h t i t u d o  

31 00 
10 
20 
30 
40 
60 

32 00 
32 10 

20 
30 
40 
50 

33 00 
33 10 

30 
40 
60 

34 00 

20 
30 
40 
60 

35 00 
36 10 

20 
30 
40 
60 

30 00 
36 10 

30 
40 
60 

37 00 
37 10 

20 

34 i n  

20 

m 

H 

87.033808 
86.882130 
86.720629 
80. 576388 
80.422414 
80.207709 
86.112273 
85.050107 
85.70214 
85.041504 
85.483240 
85.324181 
85.104380 
85.003870 
84.842642 
84.080680 
84.518010 

84.100531 
84.025716 
&3.860180 
83.603051 
83.627004 
83.350340 
83.100087 
83.021010 
82.852147 
82.081073 
82.510107 
82.338021 
82.1W17 
8 1 . 0 n 7 6  
81.818510 

R1.4G870i 

81.110021 
w. o m  
80. ?GO402 

x4.35m2 

xi. 044150 

81. z o n H  

Correctlon 
A H  11 Mlnutes V 

0.151772 
,162507 
.15324 1 
.163074 
,154705 
, 155436 
. lMjlGQ 

0.15G803 
.1570M 
.1.58345 
. 1 5 w  . 150702 . 160513 

0.101234 
. 101053 
.lo2670 . 103387 

.164815 
U. 165627 
.lo6238 . 166047 
. 307055 
,188362 
.10WLM 

0.160772 . 170474 . 171170 
. 171870 
.172674 
,173271 

0.173DGG 
. 174060 . 175353 
.170043 . 170733 
.177421 

0.178108 

. irwoi 

1 and 0 ...--... ..... 
2 and 8 _.____. - _ _  ~ - .  
3 and 7.- _ _ _ _ _  _ _  _ _  _. 
4 and 6 .--..-.--...- 
5 and 6 .__________.. 

1 and 0 _ _ _  ________. 
2 nnd 8 ._.___....... 
3 and 7 _____.____... 
4 nnd 0 ..___..._._.. 
5 nnd 5... ____... .. . 

1 nnd 0 __________... 
2 nnd 8 ___._____... . 
3 and 7 ______._. _ _ _ _  
4 and 6 ......______. 
6 nnd 5 _.._.________ 

1 and 9 ....______... 
2 and 8 ___._____..__ 
3 nnd 7 .._..______._ 
4 nnd 0 ______..____. 
6 nnd 5 ..._..._____. 

1 and 9 .____________ 
2 and 8 ..___.______. 
3 and 7 .___._____.__ 
4 and 0 ._.__________ 
6 nnd 6 ________.____ 

1 nnd 0 ..__.________ 
2 nnd 8 _ _ _ _  ______. _ _  
3 and 7.. -. -. - - - - ~ ~. 
4 find 0 ___._____..._ 
5 nnd 6 ..-. . _____... 

33 
50 
77 
88 
02 

33 
68 
76 
87 
01 

32 
57 
75 
80 
80 

32 
57 
74 
85 
88 

32 
66 
74 
84 
88 

31 
65 
73 
83 
80 

1. o m  
1.080162 
1.003407 
1. W740 
l.ODW87 
1.100102 
1.100368 
1.100488 
1.112m 
1.116535 
1.118052 
1.121631 
1.124672 

1.130341 
1. 133168 
1.135057 
1.138708 
1. 141420 
1.144003 
1.140728 
1. 140324 
1.151881 
1. 1M4W 
1.166870 
1.150320 
1.1R1721 
1. 104083 
l.l(j0408 
1.168688 
1.170033 
1.173137 
1.176301 
1.177420 
1. 170511 
1.181557 
1.183ffi2 
1.185627 
1.187452 

1. 127470 

For interpolation of V 

Correction 
Mlnutcs 

AV 

3352 
3315 
3270 
3241 
3205 
3107 
3128 
3002 
3055 
3017 
2070 
2041 
2804 
2865 
2827 
2780 
2751 
2712 
2073 
2G3S 
2588 
2557 
2510 
2470 
2441 
2401 
2302 
2323 
2283 
2244 
2204 
2104 
2125 

2040 
2005 
1065 
1026 

2085 

-1.ooO -. 087 
-. 075 -. 002 
-.840 -. 037 -. 024 
-. 011 -. 801) 
-. w -. 874 
-. 801 -. 848 
-. 830 -. 823 
-. 810 -. 708 -. 785 
-. 772 
-. 700 -. 747 -. 736 -. 722 -. 710 
-. GO7 
-. a85 -. 072 -. ooo -. a47 -. 635 -. 022 
-. 010 
-. 608 -. 685 -. 673 -. w 1  -. 640 
-. 637 -. 624 



AA 

Second8 
0 

100 
200 
300 
400 
€03 

ow 
700 
800 
OM)  

1, ooo 
1, 100 
1, 200 

1, mo 
1,W 
1,700 
1, ROO 
1,800 
2, OOo 

2,100 
2, 
2, 800 
2,400 
2, 600 

2,000 
2,700 
2,800 
2,800 
3, ow 

- 

:: 2 

- 

0. ooo 
.OOo 

--.001 
-.002 
--.003 
--.CHI5 
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Second8 

3,100 
3,200 
3,300 
3.4M 
3 , m  

b 

-.on 
--.032 
-.038 
-.M3 
-.048 

- . o s  
-.OGl 
-.067 
-.073 
-.078 

--.085 
-.001 
-.MK) -. 101 
-.lo0 

0. ooo +. 370 +. 740 
4-1. 107 
+1.4:1 
i-1.831 

+2.180 
+2.530 
+2.1170 
+3.214 
+3.MO 

+3.8.66 
+ r .  1 0  
1-4.454 
+4.730 
+6. OOP 

+6.25Q 
+5.408 
+6. 721 
4-6.027 
+O. 116 

+o. 284 
+G. 433 
+o. m1 
1-0. 600 
+G. 748 

-t 0. RW 
+G. 530 
+G. 840 
So. 826 
4-0.770 

4 , IW 
4,ZW 
4,300 
4.400 
4,500 

4,m 
4,700 
4,800 
4,000 
5, OOo 

5,100 
6.200 
15,300 
d,4cn 
6,600 

Table 2, factors, central zone 
[For rnucliinc computation] 

F-7.47X10-1: 

-. 111 
--.I10 -. 121 
- - . I 2 6  
-.130 

Ab 
-- 

+O. 370 +. 370 +. 307 +. 364 +. 3Go +. 355 

+. 350 +. 343 +. 336 +. 320 +. 316 

+. 305 +. 204 +. 282 +. 268 +. 265 

+. 230 +. 223 +. DM +. 198 +. 100 

+. 140 +. 128 +. 106 +. 082 +. 058 

+. 033 +. 007 -. 021 -. 048 
-. 070 

6,800 
6,700 
5,800 
6,OOO 
0,ooO 

b 

+O. GQ7 
+G. sR7 
+G. 446 
+o. 273 
+o. 069 
+5.820 
+5.650 
+5.247 
+4.001 
+a. 518 

+4.007 
+3. G35 
+3.13? 
+2.598 
+2.003 

+l. 377 +. 710 
.m -. 755 

-1.502 

-2.422 
-3.333 
-4.203 
- 5.307 
-0.374 

-7.404 
-8. owl 
-Q. RQ1 

-11. 1RS 
- 12.409 

Ab 

-0.110 -. 141 
-. 173 -. 205 -. 238 

-. 273 -. 300 
-. 316 -. 362 
-. 422 

--.462 
-. 503 
-. 544 -. 595 -. 020 

-. GG? 
- - .? lo  -. i 5 5  
-. 807 -. 800 
--.011 
-. OGxl 

-1.014 
-1.067 
-1.120 

-1. 172 
-1.225 
-1.277 
-1.331 

79 

C 

-0.133 -. 135 -. 136 -. 135 
-. 133 

-. 191 -. 1% -. 124 -. 120 
-. 116 

-. 108 -. 101 
-. 001 
-. 078 
-.063 

-. 045 
-. 025 .ooo +. 020 +. 053 

+. 084 +. 117 +. 153 +. 101 +. 232 

+. 275 +. 321 +. 371 +. 420 +. 487 

INTERPOLATION TABLE FOR A a  

The table of ha was coinpubd by the f orniula : 
Aa=MSiii ‘+d‘ -1- F ( AA) 2 

for  any statioii can bo obtained from this table by double 
interpolation with the latitude of the station and its difference in 
longitude from tlie central meridian :is the nrguments. An average 
tabular difference of AA for any particular latitude is Given at tlie 
riglit of tlie table. This limy be used in tlie interpolation in the direc- 
tion of AA. Interpolation in the other direction can be done readily 
without the use of a. tabular difference table. The sign of the ha is 
the suine as tlie sign of AA which is derived from the expression: 
AA= (central meridian- A )  where the value of the central ineridinii 
is a constant for any 1):irticul;tr p1:une coordin;ite projection zone 
( 111°55’OO’’.0000 for the Arizona central zone) and A is the longitude 
of the station. 

The 
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31 00 
10 

30 
40 
w 

32 00 
10 
20 
30 
40 
50 

20 

Table for computing A a  

2 34.5 5 00.0 7 43.5 
35.3 10.5 45.8 

30.8 13.5 50.2 
37.5 15.0 52.5 
38. 2 16.5 64.7 

2 30.0 5 18.0 7 50.0 
30. 7 1u.4 7 50.2 
40.4 20.0 8 01.4 
41. 2 22.4 03.0 
41.0 23.8 05.8 
42.7 2-53 08.0 

30.0 12.0 411. o 

I AA= (ccntrnl mcridinn-A) 

5 20.8 
28.2 

31.2 

34.1 

20.7 

32.0 

A i t u d o  
0005' 0'15' 

0 ,  

R 10.2 
12.4 

1G. 8 

21.1 

14. 0 

in. Q 

34 00 
10 
20 
30 
40 
60 

33 00 
10 
20 
30 
40 w 

2 47.8 5 35.5 R 23.3 
48.5 37.0 25 .4  
40.2 38 .4  27. 0 
40.0 30. R 20.8 
€4.0 41.3 31.0 
61.4 42. 7 34.1 

2 43.4 
44. 1 
44.8 
45. 0 
40.3 
47.0 

5 44.2 
45.6 
47. 0 
48.4 
40.8 
51.3 

8 36.2 
38.4 
40. 6 
42.0 
44.8 
46.0 

30 00 
10 
20 
30 
40 
60 

35 MI 
10 
20 
30 
40 
60 

2 60.3 6 52.7 8 40.0 
57.0 64.1 51. 1 
57.7 56. 5 53.2 
58.4 5Fl0 55.3 
59. 1 58.3 57.4 

2 50.8 6 50.7 8 50.6 

2 52.1 
52.8 
53.5 
64.2 
64.0 
55.0 

37 MI I 3 00.5 1 0 01.1 I 0 01.0 

0020' 

I ,, 
io 18.0 

21.0 
24.0 
27.0 
30.0 
32. U 

10 35.0 
:?8.0 
41.8 
44.8 
47.7 
50.0 

10 53.0 
56.5  

10 50.4 

05. 2 
OH. 1 

11 11.0 
13.0 
10.8 
10.7 
22.0 
25.4 

11 28.3 
31.2 
31.0 

30.7 
42. 6 

11 45.4 
48.2 
51.0 w. 8 
XI. 0 

11 50.4 

12 02.2 

11 02.3 

30. H 

0%' 

, ,, 
12 52. (1 
12 56.3 
13 00.0 

113. 8 
07.5 
11.2 

13 14.0 

22.3 
2G. 0 
20. (i 
33.3 

13 37.0 
40. 0 
44.3 
47.0 
51. 6 
55.2 

13 58.8 

in. G 

14 02.4 
(I(;. n 
00. 0 
13. 2 
10. 8 

14 20.4 
23.0 
27.5 
31.1 
34. 0 
38.2 

14 41.7 
45. 2 
48.7 
52.2 
55.7 

14 50.2 

15 02.7 

0'30' 

, 0 

15 27.1 
31.6 
30.0 
40.5 
45. 0 
40.4 

15 53.0 
15 58.3 
1G 02.7 

07.2 
11.6 
16.0 

16 20.4 
24.8 
20. 1 
33.5 
37.0 
42.2 

10 4G.G 

55. 2 
16 50.5 
17 03.0 

08.2 

17 12.5 
10.7 
21.0 
25.3 
20.5 
33.8 

42.3 
46. 5 
50.7 
64. Q 

17 50.1 

50. o 

17 38.0 

In 03.3 

Tnbuliir diffrrenws 

AA= 1' 

$30.01 
$31.00 
+31.21 
+31.35 
+31.50 
i-31.65 

+31.80 
+-31.05 
+32.00 
+32.24 
+32.30 
+32 64 

$32.68 
+32.83 
+32.08 
$33.12 
+33. n 
F33.41 

+33. E4 
+33. io 
-I-33.85 
+33. OD 
+34. 13 
+34. LQ 

+34.42 
+34.54 
+34.71 
$-34.86 
+34. OD 
$-35.13 

+as. 27 
4-35.42 
+35. 50 
4-35.70 
4-36.84 
+35.08 

$30.12 

4-0.515 

+. SM +. 5z3 +. 525 +. 528 

+. 630 +. 532 +. 535 +. N17 +. 540 +. 642 

+. M5 +. 547 +. 550 +. 552 +. 554 +. 557 

+. 550 +. 562 +. 5cd +. 507 +. wo +. 571 

+. 574 +. A7G +. 5i8 +. 581 +. 5a3 +. 580 

+. 588 +. 5Do +. 603 +. 505 +. 507 +. OM) 

+. M2 

+. 518 

- 
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Table for computing Aa 

+30.01 
+31.OG 
+31.21 
+31.35 
4-31.50 
i-31.65 

Latltudo 

0 ,  

31 00 
10 
20 
30 
40 
50 

32 00 
10 
20 
30 
40 m 

3 3 0 0  
10 
20 
30 
40 
m 

34 00 
10 

30 
40 
m 

35 00 
10 
20 
30 
40 
50 

30 00 
10 
u) 
30 
40 
50 

37 00 

20 

4-0.515 
+.518 
+.520 
+.523 
+.525 
+.528 

00%’ 

25 45.2 
25 52.7 
26 00.1 

07. 0 
15.0 
22.4 

~ 

, ,I 

18 01.6 
OG. 8 
12.1 
17.3 
22.6 
27. 7 

18 32.0 

43. 2 
48. 4 
53.5 

18 58.0 

10 03.8 

14.0 
10. 1 
24.2 
20.3 

10 34.3 
30.4 
44.4 
40.5 
54. 5 

10 50.5 

20 04.5 
00.6 
14. 5 
10. 5 
24. 6 
20.4 

20 34.4 
30.3 
44. 2 
49.2 
54.1 

20 59.0 

21 03.8 

38. o 

08. o 

28 10.7 
28.0 
36. 2 
44.4 

28 52.5 
20 00.7 

AA= (contra1 morldlan-A) 

20 20.8 
37.2 
44. 8 
52.0 

20 50.3 
27 OG.7 

0’40’ 

20 08.8 
17.0 
25.1 
33. 2 
41.3 
40.4 

, #, 

20 30.1 
42. 1 
48.1 

20 54.0 
21 00.0 

05.0 

21 11.0 
17.8 
23.7 
20. 6 
35.4 
41.3 

21 47.2 
53.0 

21 58.0 
22 04.7 

10.5 
10.3 

22 22.1 
27.0 
33.7 
30. 4 
45. 2 
m. 0 

n 56.0 
23 02.3 

08.0 
13.7 
10.4 
25.1 

23 30.7 
30.4 
42.0 
47.0 
63.2 

23 58.8 

24 04.4 

4-31.80 
+31.05 
+32.00 
4-32.24 

+32.54 
W32.38 

0’46’ 

I 0 

23 10.7 
17.4 
24. 1 
30.8 
37.5 
44.2 

23 50.8 
23 57.5 
24 04.1 

10.8 
17.4 
24.0 

24 30.6 
37. 2 
43.7 
m. 3 

24 56.8 
2Li 03.4 

25 09.0 
16.4 
22.0 
20. 4 
35. 8 
42.3 

25 48.7 
25 55.1 
20 01.5 

07. 0 
14.3 
20.7 

20 n.l 
33.4 
30.8 
46. 1 
52.4 

27 05.0 

m 58.7 

+.530 
+.532 
+.?I35 
+..537 

+.M2 
+.540 

+32.(js 
+a2.83 
C32.08 
+33.12 
+33.27 
+33.41 

+.M6 
+.547 
+.5m 
+.552 
+.554 
+.557 

35. 0 21.5 
43. 2 29.5 

+33.M 
4-33.70 
+33.85 
+33.W 
+-34.13 
+34.28 

m . 4  1 37.6 

+.550 
+.%2 
+..m 
+.567 
+.5GO 
+.571 

‘27 57.7 30 45.5 
28 04.0 30 53.4 

12.1 31 01.3 

4-34.42 
+34.5G 
+34.71 
+34.85 
+34.00 
4-36.13 

10.3 I 00.2 

+.574 
+.570 
+.578 
+ . S I  
+.m3 
+.% 

2G. 5 17. 1 
33.G 1 25.0 

20 23.4 
30.5 
37. 5 
44.6 
51.0 

20 58.6 

28 40.8 1 31 32.0 
4R. 0 40. B 

32 10.8 
27. 6 
35.3 
43.0 
m. 7 

32 58.4 

28 55.1 48. E 
20 02.2 31 58.4 

00.3 1 32 04.2 
1G. 4 12.0 

i 3 5 . 7 0  
+35.84 
+35.08 

+36.12 

/.505 +. 507 
+.w 
+.I332 30 05.5 1 33 00.1 

1000’ 

, ,, 
30 64.3 
31 03.2 

12.2 
21. 1 
30.0 
38.0 

31 47.8 
31 54.7 
32 05.6 

14. 4 
23.2 
32.0 

32 40.8 
40. 6 

32 58.4 
33 07.1 

15.8 
24.6 

33 33.2 
41.0 
50. 0 

33 50.2 
34 07.8 

10.4 

34 25.0 
33.0 
42. 1 
50. 7 

34 h0.2 
35 07.7 

36 10.2 
24.6 
33. 1 
41. 5 
40. 0 

35 58.3 

30 00.7 

Tabular difloronco 

AA=l’ I AAzl’’ 

4-35.27 +.& 
+35.42 +.5w 
4-35.W +.503 



82 

I 
Lnt i tude  

0 ,  

31 00 
10 
20 
30 
40 
50 

32 00 
10 
20 
30 
40 
50 

33 00 
10 
u) 
30 
40 
50 

34 00 

20 
30 
40 
60 

35 00 
10 
20 
30 
40 
50 

36 00 
10 
20 
30 
40 
50 

37 00 

i n  

1Vo' ' 

U. S. COAST AND GEODETIC SUItVEY 

1025' 

Table for computing Aa-Continucd 

AA= (wntrnl  meridian-A) 

1000' 

, I !  

30 54.3 
31 03.2 

12. 2 
21.1 
30.0 
38.9 

31 47.8 
31 64.7 
32 05.0 

14.4 
23.2 
32.0 

32 40.8 
49.6 

32 58.4 
33 07.1 

15.8 
24.5 

33 33.2 
41.0 
W. 6 

33 50.2 

10. 4 

34 25.0 
33.0 
42. 1 
*KO. 7 

34 50.2 
36 07.7 

35 10.2 
24.0 
33. 1 
41.5 
40.9 

36 68.3 

36 00.7 

34 07. n 

1'05' 

, t t  

33 28.8 
38. 5 
4% 2 

33 57.0 
34 07.0 

17. 2 

34 26.0 
30. 6 
40. 1 

34 55.6 
36 05.2 

14. 7 

35 24.3 
33.8 
43.3 

36 52.7 
30 02.2 

11.6 

36 21.0 
30.4 
39. 8 
40. 2 

30 68.5 
37 07.8 

37 17.1 
20.4 
35. 7 
44.0 

37 64.1 
38 03.3 

38 12.5 
21.7 

40.0 
40. 1 

38 58.2 

39 07.3 

30.9 

1010' 

I ,, 
30 03.4 

24. 3 
34.7 
45. 1 

30 65.5 

37 05.0 
16. 2 
26.0 
36.9 
47.2 

37 57.6 

38 07.7 
18.0 
28.2  
38.4 
48. 5 

38 58.7 

39 oR.8 
10. a 
29.1 

40. 2 

39 59.; 

40 00.: 

29. d 

30.5 
40. 1 

40 69.( 

41 08.1 
18.! 
2 3 . 1  

38. ! 
48. : 

41 58. 

42 07.1 

13. n 

39. ; 

10. ; 

1'15' 

, !! 

38 38.0 
38 49.2 
30 00 .4  

11. 5 
22.7 
33. 8 

30 44.0 
39 w. 0 
40 07.1 

18. 1 
20. 2 
40.2 

40 51.2 

13. 1 
24.0 
34.9 
45.8 

41 Jn.0 
42 07.5 

18. 3 
29. 1 
30. 0 

42 60.6 

43 01.4 
12. 1 
22. R 
33.4 
44. 1 

43 54.7 

1s. 9 
26. 5 
37.0 
47. 5 

46 08.4 

4 1  n2 . i  

44 05.3 

44 68.0 

, ,I 

41 12.5 
24. 5 
36.4 

42 00.2  
12.1 

35. 8 
47.6 

42 69.4 
43 11.1 

22.9 

43 34.6 
40. 3 

43 68.0 
44 00.6 

21.3 
32. 9 

44 44.6 
44 56.0 
45 07.0 

10. 1 
30.6 
42. 1 

45 53.: 
40 04.1 

16. 4 
27.7 
30. 1 

40 50.4 

47 01.; 
13. 
24. ' 
35. f 
46. ; 

47 57.t 

48 00.( 

41 4n.3 

42 23.0 

, t t  

43 47.1 
43 50.8 
44 12.5 

25. 1 
37.8 

44 60.4 

45 03.0 
15. 0 

40.6 
45 53.1 
40 05.6 

40 18.1 
30. 6 
42.9 

40 55.3 
47 07. 0 

20.0 

47 32.3 
44.6 

47 56.8 
48 00.1 

21. 3 
33.5 

48 45.0 
48 57.8 
40 00.0 

22.0 
34. 1 
40. 1 

40 58.1 
50 10.1 

22. 1 
34.0 
45.0 

50 67.8 

61 00.7 

m. 1 

A?.= 1' 

f30.01 
4-31, OG 
4-31.21 
+31.35 
$31. 50 
+31.05 

+31.80 
+31.05 
+32.M) 
4432.24 
+32.39 
+32.M 

+32.08 
+32.83 
+32.08 
f33.12 
+33.27 
+33.41 

+33. 70 
+33. &'1 
+33. OB 
+34.13 
+34.28 

+34.42 
+34.56 
+34.71 
+34. R5 
+H. 90 
+36. 13 

+ 3 5 . n  
+35.42 
f35.50 
+35.70 
+35.84 
+35.98 

+38.12 

+33. MJ 

A?.- 1" 

+o. 515 +. 618 +. 520 +. 521 +. 625 +. 528 

+. 530 +. 632 +. .us +. 637 +. 640 +. 542 

+. M5 +. 547 +. 550 +. 552 +. 664 +. 557 

+. 559 +. m2 +. 504 +. E47 +. E59 +. 671 

+. 674 +. 570 +. 578 +. 581 +. 583 +. 686 

:: E 
f. 503 +. 605 +. 607 +. rm 
+. 002 



TRIANGULATION Ih' ARIZONA, PART 1 83 

- 

n t i t u d e  

___ 
0 ,  

31 00 
10 
20 
30 
40 
60 

32 00 
10 

30 
40 
50 

3 3 0 0  
10 
20 
30 
40 
60 

34 00 
10 
20 
30 
40 
50 

36 00 
10 
20 
30 
40 
50 

30 00 
10 

30 
40 
50 

37 00 

m 

m 

Table for computing Aa- Continued 

Ah= (contrnl meridinn-A) 

1'30' 

I t, 

46 21.7 
36. 1 

47 02.0 
16.4 
28.7 

47 42.0 
47 55.3 
48 08.G 

21.0 
35. 1 

48 48.3 

40 01.6 
1 4 . 7  
27.8 
40.0 

40 64.0 
60 07.1 

60 20.1 
33. 1 
40. 1 

60 50.1 
51 12.0 

24.0 

61 37.8 
61 50.0 
62 03.6 

10.3 
20.1 
41.8 

62 64.6 
63 07.2 

lu.O 
32. 5 
45. 1 

63 67.7 

M 10.3 

40 48.0 

1'36' 

, I t  

48 MI. 3 
40 10.6 

24. 7 
38.8 

40 62.0 
60 07.0 

€4 21.1 
35. 1 

MI 4 0 . 2  
61 03.2 

17. 1 
31. 1 

61 45.0 
51 68.0 
62 12.8 

40.4 
52 64.2 

63 08.0 
21. 7 
35.4 

53 40.1 
64 02.7 

10.3 

64 20.0 
43.6 

54 67.1 
65 10.0 

24.1 
37. 6 

65 50.9 
60 04.3 

17. 7 
31. 1 
44.4 

60 67.7 

67 10.0 

m. o 

1'40' 

0 , #t  

0 51 30.0 
61 45.8 
52 00.7 

16. 0 
30.5 

62 46.4 

0 63 00.2 
15. 0 
20.7 
44.4 

63 60. 1 
€4 13.8 

0 64 28.6 
43. 1 

64 57.7 
65 12.3 

20. 8 
41.3 

0 66 65.8 
60 10.3 

24. 7 
30. 1 

50 53.6 
67 07.8 

0 67 22.1 
30.4 

67 50.7 
68 04.0 

10. 1 
33.2 

0 Ea 47.4 
60 01.6 

16.6 
20.0 
43.0 

0 60 67.0 

1 00 11.5 

1'46' 

0 , 0 

0 M 05.6 
21.2 
30.0 

64 52.6 
65 08.1 

23.7 

0 65 30.2 
66 54.8 
66 10.3 

26.7 
41.2 

50 60.0 

0 67 12.0 
27. 3 
42. 7 

67 68.0 
68 13.2 

28.6 

0 Ea 43.7 
58 58.1) 
60 14.0 

20.1 
44. 2 

0 60 60.3 

1 00 14.3 
20.3 
44.3 

00 60.2 
01 14. 1 

20.0 

1 01 43.8 
01 68.0 
02 13.4 

28.1 

02 57. 6 

1 03 12.2 

42. n 

l0LW 

0 , 0 

0 MI 40.1 
60 50.0 
67 13.0 

20.3 
57 45.7 
Ea 02.0 

0 68 18.3 
34. 0 

68 60.8 
60 07.0 

23.2 
30.4 

0 50 65.6 
I 00 11.6 

27.0 
43. 0 

00 50. G 
01 15.0 

1 01 31.6 
01 47.4 
02 03.3 

10. 2 
36. 0 

02 50.7 

1 03 00.6 
22. 2 
37.0 

03 53.5 
04 00.1 

24.7 

1 04 40.3 
W 65.8 
05 11.3 

20. 7 
42. 1 

0.5 67.5 

1 00 12.0 

Tnbular dllTerenee 

AA= 1' 

+30.01 
+31. 00 
+31.21 
4-31.35 
+31. MI 
4-31.65 

+31.80 
+31.05 
+32. o(, 
$32. '2.4 
+32.30 
+32.54 

+32.08 
+32. &? 
4-32.08 
+a. 12 
F33.27 
+Xi 41 

+a. 60 
+33.70 
+33.85 
+33.00 
+34.13 
+34.28 

+34.42 
+34. MI 
+34.71 
+34.85 
+34. 00 
+36.13 

4-35.27 
+35.42 
+35.50 
+35.70 
+n5. 84 
+35.08 

+30.12 

AX-1" 

+O. 616 +. 518 +. 520 +. 57.3 +. 525 +. 528 

+. 530 +. 532 +. E35 +. 537 +. 640 +. 542 

+. 545 +. 547 + 650 +. 552 +. 551 +. 557 

+. 650 +. 5G2 +. 504 +. 5G7 +. 500 +. 671 

+. 574 +. 570 +. 5i8 +. 681 +. 583 +. 680 

+.EM +. 500 +. 503 
-!-. 605 +. 507 +.ow 
+.om 



DESCRIPTIONS, ELEVATIONS, AND PLANE COORDINATES 
TEXAS-CALIFORNIA ARC 

Principal points 

Baldy (U. S. G. S.) (Santa Cruz County, J. S. Hill, 1910; 1919; 1935).-0n 
Old Baldy or Santa Rita Peak, a high prominent peak nenr the south end of the 
Santa Rita Range, 11 miles northwest of Crittenden and 12 miles northwest of 
Patagonin, towns on the Southern Paci6c Railroad. Station is marked by a 
U.S. Geological Survey triangulation station mark cemented into the solid rock. 
The reference mark, which is identical with the U.S. Geological Survey refer- 
ence mark, is a cross cut in the top of n rock and 18.22 meters (59.8 feet) from 
the station in azimuth 220"53'. This station was reported lost in 1935, a lookout 
house having been built over the mark. 

Plane coordinates : (C) ,  s=832,554.26 feet : ~=254,72)0.20 feet. 
Catalina (Pima County, J. 8. Hill, 1910; 1919; 1936) . -0n the north spur of 

what is known IocalIy as Lemon Mountain, the highest pcuk of the Cntaliua 
Mountains, about 22 iiiilcs in a direct line northeast of Tucso~i. The best 
approach is from the north from the town of Oracle, via the "3C" Ranch alld 
Camp Apache Mine, but the station may also be reached froin the south or 
Tucson side by a trail lending up the Snlino Canyon. Timber on the peak 
obstructs the view except where i t  has bccn clenred. The station is marked 
by a standard triangulation disk cemented into a drill hole in solid outcropping 
rock. The reference mark, a US. Geological Survey bench mark disk ceiiiented 
into the rock, is 3.225 meters (10.88 feet) from station in azimuth 205"2G'. 
Reference mark No. 2, a standard bronze reference disk driven into a 3%-fOOt 
pine tree, is 15.105 meters (49.50 feet) from station in :izimuth 28"07'. 

Plune coordinntes : (C)  , z=848,183.75 feet ; ~=526.003 27 feet. 
Table (Pinal County, J. S. Hill, 1910; 1 0 3 6 ) . 4 n  the highest point, which is 

the ~iortliwest end, of the northrust knob of Tnble Top Mountain, nbout 24% miles 
west-southwest of Casa Grande and about 8 miles south of State Highway No. 
84. Bfarkcd by a standard bronze disk as described in note 2. The reference 
mark, :i standard bronze reference disk, note 12a, is 7.897 meters (25.91 feet) 
from station in azimutli 171"13'. A cross cut in the top of a large flat rock is 
3.80 meters (12.5 feet) from stntion in nzimuth 265O4G'. 

Plane coordinntes : (C), m=430,0(15.42 feet ; ~=637,808.55 fcct. 
Superstition (U. s. G. s.) (Plnnl County, J. S. Hill, 1910; 1936; 1938).-Ahout 

25 miles east of Mesa, about 6 miles north-northeast of the Snnd Tanks service 
station on the U. S. Highway No. 60, arid on thr  more southenstcrii one of the 
two highest peaks of the Superstition Mountains. Station is on the highest 
point of the peak, which is narrow and has  nearly vcrticul sides near the top. 
Marked by a standard U. S. Geological Survey clislc cernentcd into the bedrock. 
The reference mark, 11 standard bronm referrnee disk, note 121, i s  1.7.57 meters 
(5.76 feet) from stntion in azimuth 223"OS'. A cross chiseled in rock is  2.267 
meters (7.44 feet) from stntion in azimuth 110"2B'. 

Plane coordinates : (C), m=687,038.22 feet ; y=877,416.86 feet. 
Whitetank (Maricopa County, J. S. Hill, 1910; 1910; 1924; 19%; 1936).- 

About 22 miles nlmost due west of I'eorin, 13 miles northwest of Litchfleld, on a 
high peak nenr (he  middle of the Whitetank Rnnge, and nbout 1% miles south- 
east of the highest peak. hI:irlccd by a standard bronze disk as described in 
note 2. Reference mark (7910), n cross cut on rock, i R  6.417 meters (17.77 feet;) 
from scation In azimuth 203"21'. Reference mark No. 1 (1935), n standard 
bronze reference disk, note 128. is 8.073 meters (26.49 f re t )  from station in 
azimuth 19"22'. Rrfcrencr mnrlc No. 2 (39353, a standard bronze reference disk, 
note 12a, is 11.496 meters (37.72 feet) from station in nzimuth 112"33'. The 
nzimuth mark, n standard bronze disk, note 12a, is nboiit 8 feet rn8t of and 
2 frct  loirrr than n rock cairn which stnnds on the highest point of the peak, 
and is about 0.2 mile from station in neimuth 350"34'07". 

For notca in regnrd to mnrklng of stations, 8cc pnge 63. 
84 
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Plane coordinates : (C) , 0=304,735.50 feet ; y=934,446.33 feet ; the grid 
aaimiitli to tlw i~zimiitli in:irk=330"39'22".0.* 

Maricopa (M:iricopii County, J. S. Hill, 1910; 1919 ; 1936) .-On the highest 
and most western pwlt of the short spur of mountiiins estcnding to tlie east- 
w i r d  from the Maricopu Divide, 23 niilrs direct or 28 niiles by road southeast 
of Gila Bend, n town 011 the Southern IJ:icific, and nbout 24 milcs direct or 28 
miles by road northwest of tlie Veltol mining (*amp. Tlie lienlc is one-half mile 
north of the Vcltol-Gila Urnd Hond und is the most prominent one to be seen 
in approitching the mount ains from the eiistward. hfitrlccd by n stiindard bronze 
disk as described in note 7. 

I'lnne coorcliiiritcs : (C) ,  e-=%5',822.06 fcet ; ?/=637,6457.16 feet. 
Harquahalla (Yumn County, J. S. Hill, 1910; 1919; 1924).--On the highest 

pc'nlc of the I~nrclnulialu Mountains, aboiit 11 miles direct or 16 miles by roiid 
:ind trail cast of Weiiden, ti town on #I branch of tlie Sanla FP Railroiid, nnd 
nbout 7 miles sauth of the nearest point of tlie ruilrond. Mnrlted by a stnndnrd 
bronze disk as described in note 2. The reference mtirk, 11 cross cut in the top 
and neur the north edge of :I lnrgc. bouldw, is S.21 mcters (269 feet) from 
: tation in uzimutli 68%'. A building of the Smit1isoni:un Institution is tibout 
100 yards south of the station. 

Plaiie coordinates : (C) ,  a=OT,,'iSk? 67 feet ; y=1,0%,83(i.93 feet. 
Mohawk (Yumu County, J S. Hill, 1910; 1920; 1034).-0n the highest riiirl 

mmt soutlier~i penk of the Mohti~vk Mountains, 11 niilrs soutli of Storall, from 
which place the penlc m:iy bc seen, :tiid 16 miles by rortd from Mohiiwk. Marked 
by 11 standtird bronm disk ns described in note 2. Rcfrrcncc miirk No. 1, a 
stnndurd bronze reference disk, note 1211, is  17.577 meters (57.67 feet) from 
station in rizimiitli 60"34'. Rrference m:irIt KO. 2, a striiitlnrd bronzr reference 
disk, note 121, is  26.077 meters (S5.55 fcct) froin station in tiziniiitli 145"3L". A 
cross cut i i i  the top of ii boulder near the cdge of a bluff is 13.31 meters (43.7 
feet) from station in azimuth 166'28'. 

Plane coordinntcs not givcn, 11s station is west of centrul zonc limits. 
Mazatzal (Gila arid Ynvapni Coiinties, C. V. Ifodgson, 1919; 1924) .-Chi the 

boundary line betwrcn Gila :ind Ynvapai Couiitics, on the highest poiut of the 
3luzntznl Mountains, nbout 11 miles direct and IS miles by raud nnd trail south- 
west of Puyson und 0 miles by  trail from the H-Bnr rnncli (deserted), which 
is on the Rooserelt-Pityson wtigon road. St ntion is best rencli(,d froin II-nnr 
ranch by wny of Brir~;l~ardls Canyon. Alnrltcd by a stiintlard bronze disk as 
described in  note 5. lite refercnc*c murk, ii st:indiird bronze referelice disk, 
note 12c, is 6.28 meters (20.G fret) frum station in nzimuth 2445'16'. 

Strition reported destroyed in 1036. 

Plane coordinates : ( C ) ,  z=G38,050.44 feet ; 2/=1,114,42G.23 feet. 

R z ~ p p l o i i  CII  f arq points 

Maricopa astronomical station eccentric (Mnricopii County, J. S. Bill, 1910) .- 
See description of hfaricopa cast p i ~ .  

lJl:ine coordinates : (C)  , s=450,130.33 fwt ; 2/=740,157.40 feet. 
Maricopa east pier (Miiricopa County, J. S. 13311, 1010; 1923).-'l%is is iin old 

longitude pier ( Blnricopa longitude, 1809) w i s t  by north froin the Mnricopa 
Hotel in Mnricopa niid on tho snnic side of the ruilrond track to Phoenix 
as  the Sor~fhern IJucific R:iilroad stntion, 20.64 mcters west of the center of 
the r:iilroii(l triidt to l'liowiix, 175.61 inetcw iiortli of tlic center of tlie rriilroad 
track to Giln Ileiid iuid 10.f34 meters from the tenth telcgriiph pole from the 
Southerii IJricifk Itnilroad still ion. hlrirlietl liy 11 stiindur(l broiizix disk in tliv 
top of a brick picv n h n t  2 inclic's ril)ove t 1.c g r o ~ ~ n c l .  Maricopa astrononiical 
station eccotti'ic, n m i l  in the top of a strike, is 21.6'73 mctrrs (71.11 feet) from 
stntion il l  nzimutli 138"07'145". 

Plrinc coordinriteq : 
Maricopa west pier (RIariCOPa Coiintg, J. S. 11111, 1910).-'L'liis is rin old 

lotitudc  pic^ (Naricopi lrititudr, 14590). 1 S5 mrtcrs ( 6  1 f re t )  dirwtly west 
of Muvicopa cnst pier. Bifirltetl by a sfit~~dnrd bronze disk in the top of a brick 
pier, riboiit 36 incli(.s nbove the W o u ~ ~ d .  

1'lnne coortlinntes: (C) ,  ~=459,171.(30 f d ;  ?/=749,104 3s feet. 
Maricopa northwest base (u. s. G .  s.) (Pinnl County, 3. S .  Hill, 1910).- 

Abont oiic~-li:ilf mile SouthPllSt Of hl:ll'lUJll:l, 2(; Ice1 Ilorth of the writer of the 
*TliIs a.iImutli lins bcen coniputrd by the f1I*St forniuln (p 87). neglcctlng the second 

tcmr. 
1 No cliecl; on tl i i8  poaltion. 
For notes in ~rgnrd  to niurkhg of sttltlonb, h('C pllge 03. 

(C) ,  0=460,177.05 f w t  ; ?/=740,104.47 fret. 
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railroad track, oppmitc milepost 897. Marked by an iron bench mark post 
set. dush with the ground and surroundcd with a collar of coiicrete. Bottom 
of the post rests on a rock. 

(C) ,  m=609,913.34 feet ; 2/=280,564.07 feet. 

m=059,007.17 feet : ~/=625,563.20 fect. 

Plane coordiixites : (C) ,  0=463,051.01 feet : ~=745,731.16 feet. 
Comobabi Peak (Piilia County, J. S. Hill, 1910) .-Pliine coordinates : 

Desert Peak (Pirial County, J. S. Hill, 1910) .-Plane coordinates : (C) , 

Gila Peak (Mdricopa County, J. S. Hill, lSlO).--Planc coordiiiates: (C),  

Mare (hlriricopa County, J. S. Hill, 1010).--Plane coordinates : (C) .  x= 
m=203,831.38 feet ; ~=789,787.09 feet. 

388,948.37 feet ; 2/=827,155.50 fcct. 

m=679,473 21 feet ;  ~=M6,710.48 feet. 

(C) ,  m=246,090.73 feet ;  ~=596,832.06 feet. 

m=76,664.08 feet ; y=877,078.57 feet. 

Four Peaks (Gila County, J. S. Hill, 1910).-Plane coordinrites: (C) ,  

Flat Top (center) (Maricopa County, J. 8. Hill, 1910) .-Plane coordinates : 

Needles (Mriricopa County, J. S. I-Ii11, 1910) .--Plane coordinates: (C) ,  

UNITED STATES-MEXICO BOUNDARY ARC 

Principal points 

Kitts (Pima County, GI. D. Cowie, 1920; 1935; 1 9 3 G ;  1938).-About 40 miles, 
a i r  line, southwest of Tucson, 21/, iriilcs south-southwest of Coyote Village, on 
the Pup:igo Indian Reservation, on the highest part of the rocky ridgc at the 
north end of the Briboquivari Mountain Range (locally known :IS Black Moun- 
tain) that  hns a noticeable growth of timber on top and the eastern slope and 
lies itbout 6 miles, a i r  line, southwcst of a jagged rocky range known as the 
Coyote Mountain liange, among the large clump of white granite boulders tha t  
form the highest p:irt. Marltcd by n standard bronze disk as dcscribed in not(. 
2, set in bedrock. Reference mark No. 1, n standard bronze reference disk, note 
12c, is set in top of large dctachcd rock fragment and is 4.130ineters (lX63fcet) 
from station in azimuth 306"06'. Reference mark No. 2, a stniidard bronze 
reference disk, note 120, is at north edge of the summit and set in bcdroclt and is 
1.669 meters (5.48 feet) from station in azimuth 142"33'. The azimuth mark, a 
standard bronze disk, note l l a ,  is nt Coyotc Indian Village on the northwest side 
of the track road leading through the village, lit the vilkige church, 21 yard5 
soulh of the south corner of the church, and 2% miles from station in  azimuth 
211 "24'15". 

I'lrine coordiniitrs : ( C ) ,  ~3!)8,633.75 feet ; V=351,079.58 feet ; the grit1 mi- 
muth to the :izimuth mark=211"14'09".* 

Silver Bell (Pima County, Q. D. Cowic, 1919; 1935; 1930).-Near the town 
of Silvrrbell, on the highrst part of the rocky penk just  east of the terminal of 
the American Smc'lting R; Reflning Co. Railroad, which peiik is slightly loiver than 
a similar penk nbout 1 mile south. To reach, follow up thc mash eiist of thc 
roundhouse to the foot of the penk, then climb over the  ledges to the top. Marked 
by a standard bronze disk 11s described in note 1. Reference mnrk No, 1 is 
7.823 metrrs (25.07 feet) from slation in azimuth 35"05'. Reference mnrk No. 2 
is 8.413 meters (27.130 feet) from stntion in azimuth 135'10'. The azimuth mnrk, 
a standard bronze disk, note 12n, is in bedrock near the east end of the old ore 
loading chute, near the old railrond dump, about 0.7 mile east of the center of 
Silverbell :ind about 2 miles from station in azimuth 96"40'41". 

Plane coordirirites: (C)  s=627,050.07 feet ;  @16,891.26 feet ;  the grid axl- 
muth to the nziinutli niark=9G027'27".* 

Sierra %eta (Pima County, GI. D. Comic, 1920).-On the Sierra Prictci 
Mountains, nbout 30 miles wnlh  of Cnsn Graiide and 2 miles west of the Lnkc 
Shore mine. To reac'h from the mine, go northeast toward saddle south of highest 
point, follow up slide rock and follow up ridge to northward to highest point. 
Marked by a standard hronze disk n s  described in note 2n. The refcrencc miirk, 
a standard bronze rcference disk, note 12c, is 17.81 meters (68.4 feet) from 
station in azimuth lO"14'. 

Plnne coordinates : (C) ,  m=508,020.44 feet ; y=502,248.49 feet. 

*Thi~  nzlmuth hns been computed by thc Brst formuln (p. 67). ncglccting the second 
term. 

'For. notes in regnrd to mnrking of stations, scc page 63. 
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South Mountain (Pima County, Q. D. Cowie, 1920; 1934; 1935; 1 9 3 6 ) . 4 n  
tlie south end of South or Quijotoa Mountain, about 18 miles, tiir line, west of 
Sells, 011 the western one of the two ridges that form the top of the mountain. 
hlurked by a standard broiize disk as described in note 2a. Stiition plnte hiis 
been so bndly bnttered i n  nltpnrent effort to remove it llint st:tmping is nlmost 
illegible. Reference inark No. 1, a stnntlard bronze refcrcnce disk, note 12c, is 
14.531 meters (47.G7 feet) from station in nzimutli 113”16‘. Reference murk 
No. 2, a standard bronze reference disk, note 12c, is 16.419 meters (3.87 feet) 
from stntion in azimuth 164”55‘. The azimuth mark (103G), note 12n, is on 
the first prominent penlc north of the south and liigliest end of the east ridge 
on tlie mountuin, one-htilf niile from station in nzimutli 278”22’03”. 

Plcine coordinutes : (C), m=428,825.65 fcct : y=363,(iS3.84 feet ; the grid azi- 
muth to the azimuth mnrk=278”29‘21” * 

Sauceda (Snucecdo or Saucedo) (Pima County, G. D. Cowie, 1920; 19%; 
1!13G) .-On the highest summit of the Sauceda Mountnins, 18 miles, tiir linc, 
northenst of Ajo, on hill mcst of the Indian village of Road Runner, about 3 
miles, 242” (n~ngnetic), from two chnrcos. Mnrlced by a stnndard bronze disk, 
note 2a, stamped “Snuced:i 1920, 1935.” Reference niurk No. 1, a strindnrd 
bronze rcfcrencc disk, note 12a, is 5.460 meters (17.91 fect) from station in  
azimuth 140”51’. Refcrcnce mnrk No. 2, II standnrd bronze rrfercnecx disk, 
note 12n, is  G . 0 0 4  meters (l9.W feet) from station in azimuth 53”18’. The azi- 
mntli mark, n stnndnrd bronze disk, note 12a, is one-half mile from stiltion iri  
nzimuth 307”12’0G”. 

I’lniie coordinntcs : (C)  , n=292,409.50 feet ; y=532,193.53 feet ; tlie grid azi- 
muth to the nzimuth lnurk=307”:~3’.l(i“.* 

Sierra del Ajo (Pimn County, G. D. Gowie, 1920; 1035; 1936).-On the 
highest part of the Sierrn del Ajos. To rcnch froin Ajo, follow the No-Sells 
llorid enst for 15.5 miles to n cross rozd with a sigii rcciding “l’oso Itedontlo”; 
turn riglit here and follow this road south to the town of Kcrwo ; from there 
go sontliwest to a corral on a snmll hill approximately 0.3  nile from n church. 
At tlie corral tnkc the road on the south and follow for  1.7 miles; turn left on 
the old dim road and follow i t  to the foot of the hill hcnding directly for the 
wide-mouthed canyon near the south end of the mountain. This ro:id is rough 
and winding. About the center of the wide mouth and near the long sloping 
ridge on the left (south) leave truck and follow this ridge up to n high 
rock ledge on tlie top of the ridgc. Turn right 2unA follow the foot of vliff, then 
climb higher to the sun~mlt  of ridge, follow the ridge around southwest to the 
highest point where the stiltion will be found 011 til(. top of n huge rock just 
south and nbout 50 yurils from a point which is obout 20 feet Iiiglicr thnn tlie 
station. Rlnrlted by a standard bronze disk a? described in note 2n. Disk is 
erroneously stnmpcd “Sierrn de Ajo.” Rel’crence mtirlt No. 1, a stnndard 
bronze reference disk, note 1212, is 34.924 meters (114.88 feet) from stlition i n  
irzirnutli 1!)1”32’. Reference ~nnrlc No. 2, u stnndnrd bro~izcb Ivfcrcnce disk, 
note 12c, i s  0.4!)2 ineters (21.W feet) froin stntion in nziinuth 304”35‘. The 
nzimuth mark is 011 the ridge that extcntls southeast cintl sontli from tlie crest 
on wliicli the sttition is  locnlc~l nnd is 15 feet north\\’cs-t of n Gcncml Lnnd 
Omcc pipe stnmpetl “1’. I. R. 1011. 1929.” The nzimutli ninrlr mns stnmpcvi “Si- 
errii del Ajo 1920-193G.” I t  is one fourth mile from stntion i n  nziinutl~ 
314O27’18”. 

Plane coordinates : (C) ,  a=260,398 48 feet : ~=374,21)3.23 feet ;  the grid 
azimuth to  the azimuth mnrk=314”51‘54”.* 

Growler (Yunin County, Q. D. Cowie, 19’’O).-Aboiit 25 niilrs west of Ajo iind 
on the highest point of the mountain in t h n t  vicinity. To rcnch, follow rond 
townrd pass south of tlie mountnin lradinq to Toney’s ranc.11. Jiist bcfore 
dropping down steep slope to windinill follow lip liiglirst pnrt of piiss to moun- 
ta in ;  from here it is a 2-mile pnclc over rorigh, loose, stcep rock to highest 
point. Rlnrlrcd by a stnndnrd bronze disk as described in note 2n. 

P l n n e  coordinntcs : 
Quitovaguita (Pinin Connty, Q. D. Cowic, 1920) .-To rcncli, tnkc road from 

810 to Bates Well, go west and south about 5 miles to  point west of high 
mountnin, turn northwest nnd follow desert to point about northenst of highest 
pnrt nntl turn in to niountrrfri, going in as fnr as opcri slope will permit. From 
here pack up canyon on north side to  ridge uud work along north side of 

(C) , m=134,580.07 feet : y=514,999.75 fwt .  

* T h i n  nzlmuth hns been ComPutml by the f lys t  formula (p. 0 7 ) .  nrglrcllng the second 

For notrs 111 wgnrd to rnnrkl~~fi of stiitlons. ace pttge 03. 
term. 
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mountain to  westward to highest point. Mnrked by a standard bronze disk 
u p  described in note 2a. The reference mark, a standard bronze reference 
disk, note 12c, is 12.98 meters (42 6 feet) from station in nzimiitli 118"05'. 

Plane coordinntcs : ( C ) ,  z=119,3!)6.06 feet ; y=376,104.30 feet. 

MARICOPA-YAVAPAI COUNTY-LINE ARC 

Primipal points 

Forepaugh (Maricopa County, W. Miissetter, 1924) .-About 7 miles northeast 
of Aguila, 20 miles west und 3 miles north of Wickenburg, iind about 2 miles 
northwest of Forepaugh, a station on the Santa Fe ltailroiid. I t  is on a promi- 
nent detachcd hill visible for miles ulong the Wickenburg-Aguiln M a d ,  on the 
end of the ridge extending north from the highest peak, about 300 yards north 
of and 80 yards lowcr than the peak, arid one-fourth mile south of the Mnricopa- 
Ynvapni county line. Marked by n stnndrird bronze disk 11s described in note 2. 
The reference mark, a standard bronze reference disk, note 12c, is 4.92 meters 
(16.1 feet) from station in uzimuth 280"57'. 

Plane coordinates : (C) ,  e?=151,420.24 foe1 : 2/=1,091,811.34 feet. 
Initial Monument (Ynvapni County, W. Mussetter, 1024 ; 1036) .-About 

11 miles west and 4 milrs north of Aguiln, 2 miles north of (he 1,ong rrincli house 
and 148 feet north of thc northwest corner of blaricopa County. Marked by 
slrindnrd bronze disks as described in notes In  and 7a. An eccentric point 
used for magnetic observations, m:irkea by a nail in mesquite stake, 2% inclics 
in diameter and 2 feet long projecting nbout 4 inches rind surrounded by a pile 
of small rocks, is 73.365 meters (240.70 feet) northwest of the station. Barlow 
boundary tnommcnt Mo. 1 is 2.30 mctcrs (7.5 feet) from station in rizimutli 
02"5G'. 

Plnne coordiniites : ( C ) ,  s=70,73(i.07 feet ; 1/=1,094,417.70 feet. 
Pioneer (Muricopn County, W. Mussettcr, 1924) .--About 5 miles west and 

3 miles south of Aguila, 2 miles southwest of the Ustcr or Pioneer rnncli, nnd on 
the highest point of n prominent foothill known about Agriiln ns Liltle 1Iarquii- 
hala. This perik is steep and about 1,000 feet high and almost on line from 
Aguiln to Mount HInrqunhnln. Reached from A y i l n  by way of the Uster ranch 
and thence following road leading southwest to Golden about 2 milrs, to foot of 
pcuk. Alnrked by a standard bronze disk ns described in note 2. The reference 
mark, a standard bronze reference disk, note 12a, is 4.01 meters (13.2 feet) from 
station in azimuth 268"18'. 

Plane coordinntcs : (C) ,  m=03,!103.30 feet ;  ?/=1,034,670.24 feet. 
Castle (Ynwipai County, W. Mussetter, 1024 : 1935).-0n the southern and 

highest end of i i  low ridge just eust of n north nnd south wash which crosses the 
Castle-Hot Springs Road a t  the Tipton cow ranch, about 8.5 miles cast of blorris- 
town. Station is tibout three-fourths mile north of the Castle-Hot Springs Road 
and about 1 mile north of thr hlnrlcopn-Ynvapnl county bound:iry monument No. 
1G. 

Plane coordinates : ( C ) ,  z=316,977.48 feet ; 1/=1,073,273.80 feet. 
McDowell (Maricopii County, W. Miissctter, 1924 : 1935) .-Ahout 2.5 miles, 

air line, northeast of Phocnix, on the wcsterly and lower summit of Mc- 
Dowel1 Peak, the highest point in tlic McI~omell Moiiiitaiiis lying enst of 
Paradise Valley, and west of Fnrt  McDowell. The highest point of McDowell 
Pe:ilr is on the same ridge :is t h r  strition, and about one-hrilf mile erist by 
south. In 1035 the station disk hnd been pried loose froin thc shank, but 
was still in tho drill hole. Refcrence mark No. 1 (1035), a standard bronze 
reference disk, note 12a, Is 17.620 mrtcrs (57.81 feet) from station in azimuth 
214"25'. Rcfcrcnce mark NO. 2 (1035), n stnndnrd bronze rrfereiice disk note 
12a, is 6.850 meters (22.47 feet) from stntion in  azimuth 332"50'. The rizi- 
mutii mark, rock cnirn on highest point about one-holf mile south-southeast 
of station, is in nzimuth 3!27"41'58". 

I'lane coordinntes: (C) ,  s=528,408.60 feet ;  1/=967,701.63 feet ;  the grid nzi- 
muth to  the azimuth mnrk=327"38'52".* 

Bilby (Mnricopn County, W. Mussetter, 1024) .-About 40 miles north of 
Phoenix, YO miles southeast of Canyon, 7 miles nortlicnst of Sheep Runger 
Station on New River and 9 miles by trail northeast of the TT ranch. Stntion 

*Tills nzlmuth hns been computed by the flrst formuln (p. 07). neElectlng the second 
term. 

For notes In regard to marking of stntlons, 8ee pnge 63. 

Murk fire stnndrird bronze disks set in native rock. 
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is on a shnrp peak between New River and the Aguti Fria, and lies about 
1*,4 miles south of the U. S. Geological Survey station New River, which is 
on the highest summit of the New River Rlountains. Marked by a standard 
bronze disk as described in note 2. 

Plane coordinates : (C) ,  s=470,075.00 feet ; y=l,099,273.19 feet. 
Buford (Mnricopa County, W. Mussetter, 1924) .-Ahout 35 milos north- 

northeast of I'hornix, 3 miles nortlienst of tlie Scars ranch on Camp Creek, 
1% miles nortliwcst of a branding corral on the Camp Creek-Verdc River wngon 
rorid, and on the liiglirst point of a prominent mountain known on Gcnernl 
Land Offlce maps :is Mount Buford, to the Forest Service RS I-Centuclr Mountain, 
and a t  tlie Scars ranch tis Buck Busin Mountain. This peak is the highest in the 
vicinity and cnn be recognixcd from the south as tlie pointed penk with tlic 
IonR slope to the west and stcop slope to the east. Marked by a standard 
l~ronzc disk :is dcscribrtl in  nolc 2. Thr  rcfcreiicr mnrlr, n st:indrird bronxc rrf- 
erence disk, note 123, is 5778 meters (18.93 feet) from station in azimulh 
130"03'. 

Plnnc coortlinatcs : (C)  , z=540,462.37 Pert ; ?/=1,059,900.57 feet. 
Verde (Maricopn County, W. hlussettcr, 1924) .-Al)out 37 miles north and 

24 miles eiist of Phoenix, 2 miles nortli of the Serirs I< ranch on the Verde 
River, three-fourths mile nortlienst of the OK ranch buildings and 30 feet 
back from the bluff on the south side of Deadman wash about one-half mile 
cnst of the Verde River. Mnrltocl by n sttindrird bronze tlislr set in a buried 
boulder. 

Plnne coordinntcs : ( C ) ,  0=561,303.40 feet ;  ?/=1,090,7"5 54 fret. 
Table (Maricopa County, W. Mussetter, 1924) .-About 34 miles dne north of 

Phoenix, 3 miles norlhenst of New River Stntion store on tlie Blriclr Crillyoll 
Roiid, one-half mile crist of tile Birick Cunyon Rorid wlierc it crosscs h'cm Iiiver 
nnd on the summit of n prominent flat-topped lavn 11111 lying just soutll of New 
River. Station is near the bluffs on the South side of the mcsn, niid n short 
tlistnnce from the southwest point of Ihc summit. hlrirkcd I)$ 11 strindard bronze 
disk as described i n  note 2. The reference mnrk, a stnndnrd 1)ronzr I-eference 
disk, note la, is 10.16 meters (33.3 feet) from stntion in nzlniutll 2G2"IO'. 

Plnnc coordinntes: (C) ,  z=430,602 86 feet ; ?/=1,075,2&7.18 feet. 
Agua Fria (Mnricopa-Yavnpiii Counties, W. Mussetter, 1924) .-About 40 miles 

north of Phocnis, 2 milcs soutliwcst of Cnnyon, 1 mile southwest of Rock Springs 
slore on the Black Cmyon rond, 200 ynrds sonth of I I  mine trail and on the flrst 
hill east of and overlooking the A m n  Friu River. Stntion is nbout 10 yards north 
of tlie highest point of the hill ond on tlie Rlnricol,n-Yii\,cil,ni county lino. Rlurkcd 
by 11 stnndnrd bronze disk as  described in  note 2. 

Plnnc coordiiiutchs : (C) ,  z=426,127.42 feet : y=1,108,828.21 feet. 
Malpai (Maricopn County, W. Mussetter, 1024) .-About 33 miles north and 

6 miles west of Phoenix, 3 miles west of the New River Station store on the 
Black Cnnyon Rorid and on the high prominent blnck mnlpais mesa rising just 
enst of the Agun Friri Rlrer. This mcsn l ins  steep slopes and bluffs on necirly 
1111 sides nnd II  flat, sliglitlg lipped top. Stntion is in about tlie middle of the 
west side, on the highest point near the bluff nnd ovcrloolrs the Agun F'riii River. 
Mnrlrcd by a stiindnrd bronze disk as described in note 4. The reference mnrk, 
ti standnrd bronze reference disk, note 12c, is 7.80 meters (25.0 feet) froin station 
in azimuth 185"13'. 

Plane coordinates : (C) , s=400,162.07 feet : ?/=1,070,558.33 feet. 
Cactus (Yavnpril County, W. Miissetter, 1924) .-About 7 miles west nnd 

4 miles north of Agiiiln in the oilen grerisewood Itnd mrsqiiitc flats; nbout 3 
miles west of F m w ,  2 miles erist of Iwitiul dionunicnt rind 90 ynrds north of 
tlie Mnrlcopa-Yavnpni county line. Rlnrked by stnndnrd bronze disks as described 
in notes l a  nnd 7n. 

l'lnnc coordinntcs : (C) ,  s=82,009.09 feet ; ?/=1,004,382.09 feet 
Rabbit (Yavnpai County, W. Miissetter, 1924).-About 4 miles north and 

2 miles rnst of Aguiln, in  lcvcl grensewood and nicsquite plain, nnd nbout one- 
half mile west of the Aguila-Congress Junction wagon road. hlnrked by 
stnndnrd bronzo dilcs ns dcscribed in llotcs l a  and 7n. 'Uioticpson bortndmy 
nioliunient No. 3 is 6.45 mcters (17.9 feet) from station in nzininth 348"36'. 
T. 8 AT., R. 9 W., scc. 25, aoiithiocst comer is 90.175 meters (205.85 feet) from 
station in nziinuth 104"00'4(i". 

Plane coordlnntes : (C) , 0=1211,030.28 feet ; 2/=3,0!)3,624.44 feet. 
~~ ~ 

For notcs in  rcgnrd to  marking of statlons. 8ce page 63, 
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Fence (Yavapai County, W. Miissetter, 1924).-About 4 miles west and 4 miles 
north of Aguila, about 30 yards north of Maricopa-Yavnpai county line, 20 feet 
west of a fence line and about 80 paces south of the corner of secs. 25, 36, 
30 and 31, T. 8 N., Rs. 0 and 10 W. Marked by standard bronze disks as de- 
scribed' in notes l a  mid 7a. Tlwrnpwn boundaru nionumcnt No. 2 is 14.72 
meters (48.3 fect) from station in azimuth 269"20'. 

I'iane coordinates: ( C ) ,  z=97,320.16 feet ; 1~1,094,088.49 feet. 
Aguila (Maricopa County, W. Mussetter, 1924).-About 2 miles south and 

2 miles cast of Aguila, in open galletta flats and G feet north of a fence line. 
Marked by standard bronze disks as described in notes l a  and 7a. T. 7 N . ,  
R. 9 W., xc .  25, aotbtkwest corner is 2.00 meters (6.6 feet) from station iu 
azimuth 225'. 

Plane coordinates : (C) ,  s=128,579.53 fcet ; 11=1,0132,212.20 feet. 
Palo (Nuricopa County, W. Mussetter, 1%4).-About 10 miles east and 2 miles 

south of Aguila on a low mound in  sec. 20, T. 7 N., R. 7 W. Marked by a 
standard bronze disk set in a buried boulder. To reach from Agiiila or Wicken- 
burg follow main road bctwcen these towns to crossroads a t  the quarter corner 
of secs. 18 arid 19, T. 7 N., R. 7 W. This point is 8y2 miles east of A y i l a ,  
and about 19 miles west of Wickenburg. Take road leading south about 1% 
miles to n tnnk, pass to the east of the tank, and continue southeasterly by 
flrst right-hand road, passing to the eiist of 11 low rounded hill to  the base of 
the second low hill, on top of which the station is located. 

Plane coordinates : (C) ,  s=160,877.37 feet ; 1/=1,W2,701.GS feet. 
Corral (Mnricopa County, W. BIiiswtter, 1924).-Ahout 12 miles west and 

2 miles north of Wickenburg, 2 miles west of Divide, one-fourth mile north of 
the track a t  a point one-half mile west of milebonrd 8 and in Thompson's brushed 
line. Station is on a gre:isewood and galletta flat, about 200 paces southeast of 
a n  old corral made of rxiiroad ties. Marked by standard brorize disks as 
described in notes l a  and 7a. 

Plane coordinates : (C) ,  m=188,051.57 feet ;  ~/=1,002,664.03 feet. 
Quartz (M:iricopa County, W. Mussetter, 1924) .-About 12 miles west and 

3 miles south of Wickcnburg, on a low rounded hill in sec. 30, T. 7 N., It. 6 W. 
To reach from Wickcnburg-Aguila Road, take fork leading southwest at a point 
about 8 miles west of Wickenburg. Follow main road in a southwesterly direc- 
tion to  a point about 300 yards north of the station. An old road crosses the 
main road arid pnsses just  west of the hill; the north branch cuts through to  
the Wickenburg-Aguila Road. There is some outcropping white quartz on the 
summit of the 11111, which is  about 75 feet high. Mnrked by a standard bronze 
disk as  described in note 2. The reference mark, a cross cut in rock, is  0.705 
meters (31.84 feet) from station in azimuth 174"08'. 

Plane coordinates : ( C ) ,  s=190,989.19 feet ; jy=1,065,359.60 feet. 
Pack (Ynrapai County, W. Mussetter, 7924).-About 7 miles west and 4 miles 

north of Wickenburg, on a long black malpais ridge libout one-haif mile north of 
the Santa Fe Railroad and 3% miles west of A. & C. Junction. S h t i o n  is on 
a bench about 50 feet below the milin summit, and near the south end of the main 
ridge. Marked by a standard bronze disk set i n  mnlpriis boulder. The reference 
mark, a cross cut in  rock, is 3.99 meters (13.1 feet) from station in  azimuth 
330"27'. 

Pinne coordinates : 
Spur (Maricopa County, W. Mussetter, 1924) .-About 6 miles west and 3 miles 

south of Wickenburg, on a spur or long sloping ridge extending northward from 
a high dark-colored pointcrl hill. Station is iri northeast qiinrler of sec. 25, 
T. 7 N., R. 0 W. To reach from the Wickenburg-Aguila Road, take old dim road 
leading south, about '7 miles west of Wickenburg. Follow old rond about 1 mile, 
liead up draw to south three-foiirths mile and climb ridge to east. M:irketl by 
a stnndnrd bronze disk as described in note 2. Reference.mnrk No. 1, a cross 
cut in rock, is 5.325 meters (17.47 feet) from station in rizimuth 170'12'. 
Reference mrirk No. 2, a cross cut in rock, is 2.485 meters (8.15 feet) from station 
in azimuth 268'40'. 

Plane coordinates: ( C ) ,  z=222,718.61 feet ; ~=1,064,112.99 feet. 
Road (Mnricopa County, W. Mussctter, 1924) .-About 3 miles northwest of 

Wickenburg, and 10 feet northeast of the Wicltenburg-Prescott I-ligliway. 
Strition is ribout onc-h:ilf mile northwest of top of flrst long hili north of 
Wic1renl)urg where the rond leaves the bottoms and climbs to the plateau. 

(C). m=221,001.11 fcet : ~=1,0!14,697.95 feet. 

For ~ l o t c s  In rc,gnrtl to mnrklrig of stntlons,  see pnge 05. 
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Marked by a standnrd bronze disk set i n  a burled boulder. Thompson bouizdaru 
inoitument No. 10 is 1.505 meters (5.23 feet) from station in azimuth 273"45'. 

Plane coordinates : (C)  , z=243,999.13 feet ; y=1,092,215.G6 fwt .  
Burg (Muricopn County, W. Mussctter, 1924) .-Ahout 3 miles south .nnd 

1 mile east of Wckeuburg arid 2 miles west of Allah siding on tlie Santu 
Fe Rnilroud, on the liigliest point of ii three-lobed ridge. This ridge is  oiie 
among many and not prominent. It is visible from tlie Phoenix-Wickenburg 
Higliwny und tlic summit has somewliat tlie nppeurunce of u brncket. Alurked 
l ~ y  a standard bronze disk as described in note 2. The reference mark, n cross 
cut in rock, is 12.82 meters (42.1 feet) from station in iizimutli 2 6 " B S ' .  

Pltine coordinntes : (C) ,  z=254,900.19 feet ; ?/=1,067,278.K3 feet. 
Dusty (Ynvnpni County, W. Mussettcr, 19!&).-About 2 miles enst of Wicken- 

bui'g, on tlie north side of the old Wickenburg-Hot Springs Junction Roud ne:w 
tlie summit of tlic divide betmwn the Ilnssuyrcmpa River and Caliiiiiity Giilcli. 
Station is about 30 yards north of the MaricolmYavapni county line. Marked 
by a stundurd bronze disk as tlescribed i n  note 4. 

Pltine coordinates : (C) ,  z=2G4,821.73 feet ; y=1,087,7GQ.88 feet. 
Googie (Yavapai County, W. Mussetter, 1024) .-About 6 miles east of Wieken- 

burg, and 1 mile soutliwest of the old Wiciteiiburg-Not Springs Junetioii Rond 
c t  a poiiit about S miles from Wickellburg. Station is on u low ridge, the high- 
est between tlic 1l:issaynmp:i River nnd the wusli running south from Tub 
Springs crossed by tlic boundary. This ridge is one of many similar ridges in 
the viciliity. 

Plane coordinntes : (C) ,  ~=278,350.80 feet ; y=1,083,511.09 feet. 
Quince (Muricopn County, W. Musscttcr, 1W4) .-About 7 miles north and 

4 milcs eust of Hot Springs Junction or Morristowii, 2% niiles nortliwest of the 
Tlpton mncli, and 2 miles northeast of tlie Vcrnioiit und Arizona mine, on a 
ridge forming the divide between Snnto Doiningo wash and the wash on which 
tlie Tipton ranch is located. Station is about one-fourth mile northwest of and 
100 feet lower tiinn the highest point of the main ridge. Frngiiients of a n  old 
roud nre visible, running around the northwest side of tlie 11111. Marked by a 
standard bronze dlsk as describrd l n  note 2. 

Plnne coordinntcs : ( C )  , a=308,033.52 feet ; y=1,074,290.30 feet. 
Selin (Yuvtipai County, W. Mussetter, 1924).-About 6 iiiiles north and 7 miles 

cast of Hot Spriiigs Junction or Morristowii, three-eighths mile nortliwcst of 
tlic Hot Slwiiigs Junction-Custle-Hot Springs Rond, and three-fourths mile cast 
of Andrew Selin's liousc. Station is on tlic iiortlierly of two penks of about tlie 
snmc elevation, the northerly penlr having a wliite quartz outcrop on top and the 
southerly peak being red and rocky on tlie sumniit. Stntiou is about 600 feet 
in elcvntlon nbove tlie rond and visible from road and from Sclin's house. 
Miarked by a standard bronze disk as described in note 2. 

Plane coordinates : (C) ,  m=320,838.83 feet ; u=1,070,34S.G1 feet. 
Citrus (Maricopa County, W. Mussetter, 1924).-About 0 miles west and 

3 miles north of Wickenburg, and 1% miles west of A. and C. Junction or 
Mnttliie, on tlic southerly end of a lower Iiruncli of the nialpnis ridge on wliich 
station Pack is located, and a few feet lower than the summit of the ridge. 
Nnrked by a standard bronze disk set in  mnlpais rock. 

IJIunc coordirintes : (C), z=224,014.76 feet ; y=1,092,482.48 feet. 
Rail (Maricopn County, W. Mussetter, 1924).-About 3 miles northwest of 

Wickenburg, one-hnlf mile nortli of A. and C. Junction, and ncur the north end 
of the jiinction siding OH a low liill just cast of tlic track leading to Prescott. 
Mnrked by a standard bronze disk ns described in note 4. 

Plniie coordinates : (C) ,  z=229,300.06 feet ; ~=1,002,482.88 feet. 
Hass (Ynvnpni County, W. Mnssetter, 1924).-About 3 miles north of Wieken- 

burg, 200 yards east of the cast bank of tlic Iltissaynmpn River, on the flrst low 
bench nbore tlie mesquite thickets of tlie river bottoiii niid between the river and 
tlic first hill rising to  the enst. Marlied by a stnndlird bronze disk as described 
in  note 4. Thompson bo?r?ida?-ll ? ) t O ? m ) z e ) t t  NO. 11 is 53.855 meters (176.89 feet) 
from station in  ozimutli 9!j043'46". 

Plane coordinates : (C)  , 0=250,180.00 feet : f/=1,092,146.81 feet. 
Divide (Mnricopn County, W. M11ssettelS, 1(124).-1n an open plain, about 10 

miles west and 3 miles north of Wicltelibnrg, and 1 mile sontli of west of station 
Divide on the Snnta r e  Rnilrond. Stntiori lies in cdgc of right-of-way north 
of track near mileboard 7, nnd between track and wagori trail iiortli of railroad. 
Mnrkcd by n st:indnrd bronze disk set it1 a buricd boulder. 

MiIl'ltLd by a statidnrd bronze disk as  described in note 4. 

For note8 In rcgnrd to  mnrklng of stntlons, 8ce pnge OS. 
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Plnne coordinates : (C) ,  3=196,131.98 feet ;  2/=1,0!)2,608.89 fcet. 
Prince (Mlu'icopa County, W. Mussetter, 1924).-About 16 miles west and 

22 miles north of Phoenix, on the summit of a prominent conical peak just  
south of the Prince of Arizona mine. A good road leads from the south around 
the wcst side of the peak to the mine, which is about half way up the mountain 
on the north sidc. The road is a gradual grade from the base of the pcak, and 
can be seen from the south and west. This is  the only pcak in the vicinity 
that has  a road of any kind on it. Marked by a standard bronze disk as described 
in note 2. 

I'lane coordinates : (C)  , 3=363,559.75 feet ; 2/=1,009,824.59 feet. 
Mill (Maricopa County, W. Mussetter, 1924).-About 33 miles north and 

17 miles wcst of Phoenix, 1 niile northeast of the old abandoned Morgan City 
mill, on a ridge which is a continuation of Pike's Peak, and about onc-half mile 
north of Pike's Peak. Station is  about one-half mile southwest of a large and 
very prominent malpais rock dome with pcrpendicular bluffs on all sides, and 
about 30 yards north of the  highest point of the ridge. Marked by a standard 
bronze disk as described in  note 2. 

Plane coordiriates : (C), &54,833.42 fect ; 2/=1,059,802.84 feet. 
Nada (Maricopa County, W. Jlussetter, 1924) .-About 3 miles cast nnd 2 miles 

north of Nada, a station on the Santa Fe Railroad between Phoenix and Hot 
Springs Junction, in  greasewood desert and 10 yards southeast of a dim wagon 
trail. Marked by a standard bronze disk set in a buried boulder. General 
Land Offlce see. corner, secs. 4 and 5, T. 5 N., R.. 2 W., is  in  azimuth 197"16'. 

miles west of Phoenix, 3 miles east of Hot Springs Junction-CastleHot Springs 
Road, and 2 miles northwest of the old Morgan City mine and mill, on the 
highest point of the long ridge extending north and south across the county 
boundary wcst of Morgan City mash. Station is on high point on extreme 
north end of ridge, and about 30 yards north of the Maricopa-Yavapai county 
line. Marked by a standard bronze disk as described in  note 2. 

Plane coordinates : (C) , m=339,810.05 fee t ;  ~=1,064,762.68 feet. 
Orion (Maricopa County, W. hIussetter, 19'4) .--About 2 milrs northeast of 

Hot Springs Junction or Morristown, and three-fourths mile southeast of the 
Orion mine, on a high, prominent and very sharp topped bliick peak, the highest 
in the vicinity, and easily visible and identifled from Hot  Springs Junction. 
Marked by a standard bronze disk set in malpais rock. 

Plane coordinates: (C) ,  m=298,753.66 fcct ; ~=1,047,919.(18 feet. 
Black (hlaricopa County, W. hlussetter, 1924).-About 30 milcs north and 9 

miles west of Phoenix, 2 miles northeast of Frog Tnnlts, and 2 miles southeast 
of the Sullivan ranch, on the flrst range of high black malpais hills etist of the  
Agua Fria. Thc hill or ridge on which the  station is located is  visible from the 
Frog Tanks Road and has a white scar near tho south end. A higher ridge lies 
1 mile northeast. Marked by a strindard bronze disk set in malpais boulder. 

Plane coordinates : (C) , m=399,468.25 fcet ; y=1,044,408.40 feet. 
New (Maricopn County, W. Mussetter, 1924).-About 31 miles due north of 

Phoenix and onehalf mile south of Kciv River Station store on the Black 
Canyon Roatl. Station is  about one-quarter mile east of road, on a slight ridge 
or swell sloping gently to  the west, and hctwcen the road and power trtinsmis- 
slon line. Some paloverde trees were cut at the station nnd somc chollas 
burned. Station is about th ree-quarks  of a mile southwest of Sentinel Pcak 
and 300 yards west of the transmission line. Marked by a standard bronze 
disk as described in note 4. Rcfcrencc mark, n standard bronze reference disk, 
note 12c, is 8.610 meters (28.25 feet) from station in azimuth 20"37'. 

Plane coordinates : (C), x=380,398.38 fcet ; y=1,049;330.78 fect. 
Barry (Ynvapai County, W. Mussctter, 1924).-About 30 miles north and 11 

miles west of Phoenix, 2 milcs north of Frog Tanks, 1 mile south of the Sullivan 
ranch, and one-half mile west of the Agua Fria liiver, on a low mound in the 
Rrenscwood and cnctus desert. Station is  a few ynrds north of the Yavnpai- 
Maricopa county line. Marked by a standard bronze disk set in a buried 
boulder. 

I'lnne coordinatcs : ( C ) ,  3=389,328.38 feet ; 21=1,040,330.78 feet. 
Cholla (Yavapai County, W. Miissetter, 1024).--Abont 30 miles north and 12 

miles west of Phoenix, 2% miles northwest of Frog Tanks dam site, 1% miles 
west of the Sullivan ranch on tho Agua Fria River, and on the summlt of the 

Plane coordinates: (C) ,  m=328,472.3 feet; y=1,020,Z30.33 feet. 
Morgan (Yavapai County, W. Mussct P cr, 1924).-About 33 miles north and 20 

For notes in regard to marking of stations, see page 63. 
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first conical hill west of the A y a  Pria  and south of Castle Creek. Hill is of 
malpais formation and covered with a dense growth of chollus. Marked by a 
standard bronze disk set in malpais rock. 

I’lane coordinates : (C) ,  e=382,160 feet ; y=1,051,830 feet. 
Traverse point A (Yavnpai County, W. Mussetter, 1924).-Plane coordinates : 

(C) ,  d ( 3 0 , 1 5 2  feet ;  .?j=1,049,003 feet. 
Barry Monument (Yavnpui County, W. Mussetter, 1924) .-Plane coordinates : ’ 

(C) ,  zc=3!100,360 feet : 2/=1,048,’357 f e e t  
hlesa (Meiricopa County, W. Mussetter, 1924).-About 32 miles north and 5 

miles cast of Phoenix, 7 miles north of Cuve Crcek Post OMce, and 2% miles 
northwest of tlie old IJ1ioenlx mine aiid mill, on tlie extreme southeasterly and 
liighcst point of New Rivcr Mesa lying between New River and Cave Creek. 
This mesa covers several square miles, cind is w r y  flat on top with steep malpais 
slopes on all sides. Marked by n standard bronze disk as dt’scribed in  note 2 

IJlnne coordinates : (C) ,  e=481,299.46 feet ; y=1,063,594.07 fcct. 
Cook (Mnricopa County, W. Mussetter, 184).-About 38 miles 11ortl1 and 10 

miles eust of I’hocnix, 3% miles north of Ashdule Hanger Station on Cave 
Crcck, and 1 mile northwest of Mngaziue Spring, on the soutliernmost extension 
of Cook Mcsa. The trail from Ashdnle Rniiger Stutiou to Sheep Ranger Station 
on Ncm River passes around the south base of the hill about 1h mile south 
of the station. Station is on the north end of the hill and overlooks the 
saddle to the north betwecii this hill nnd the maiii Cook Mesa. The Forest 
Scrrlce Siicep Trnil passes through tliis suddle und the Muricopu-Ynvapai 
county line is about Yk mile north of the station. Murked by a standard 
bronze disk as described in note 2. 

Plane coordinntes : (C) ,  m=506,5G4.99 feet; g=1,096,760.67 feet. 
Rover (Yarapai County, W. Mussetter, 1924).-About 38 miles north and 15 

mlles cast of Phoenix, 1 mile east of the Red Rover mine, on the southerly 
end of Rover Mountain. To reach from Phoenix, go by way of Sears ranch 
on Camp Creclr, thence 7% miles up Camp Creek Road to road lending north 
4 miles to the Red Rover mine. About threcquurters mile before reuching the 
mine buildings, a road brunches off to  right, and lcads to a mine shaft and 
hoist visible ow-half mile distant on the  slope of the mountain. From shaft 
pack up ridge to northcast and summit and thence along summit to  station. 
Station is  about one-half mile north of east from tlie sliiift and visible from it. 
Mnrlwd by a standard bronze disk as described in note 3. 

I’lnne coordinates : (C)  , m=527,845.G3 feet : 2/=1.095,346.19 feet. 
Burro (Yiivnpai County, W. Mussetter, 1924).-About 40 miles north and 26 

miles east of Phoenix, 7 miles nortlieast of the Sears IC rniicli on the Verde 
River, and one-half mile southwest of the J. S. ranch belonging to  the Coburn 
Bros., on a small but prominent peak shown on Forest Service maps us 
Black Mountain. Station is on southeasterly and Iiighcst point of peak, about 
3% miles east of the V‘erde, and 1 mile north of Deatlmciii wush. Marked by 
n stnndnrd bronze disk as descrlbed in note 2. 

Plane coordiriates : (C) ,  0=678,552.59 feet ; 2/=1,106,938.05 feet. 
Sears (Marlcopa County, 11‘. Musscttrr, 1%?4).-Abollt 4 miles cast of the 

Sears K ranch on the Verde River, 1 mile south of Davenport welsh, and 
1% miles southwest of Davenport Peak, a high conical rocky peak lying just  south 
of Davenport wash about 8 miles by trail from the Verde River. Stcitiou 
is on a long ridge forming the divide between Duvcnport wash and Sheep 
Creelr. This ridge continues to rise in clerntion ns it extcnds eastward, 
iind the stntlon is on a low knoll with n hlglicr swell oncquarter mile t o  
the eastward. Marlred by a standard bronze disk ns dcscrihrd in note 4. 

Plrine coordinates : (c), m=888,290.85 feet ; y=1,082,204.20 feet. 
Club (Tnrnpai  County, W. Mussetter, 1924) .-About 7 miles east nnd 8 miles 

north of tlic Scars K runch on the Verde River, 2 miles northwest of the Club 
rallch, and 1 mile west of the Club ranchJ .  S. litinch trnil where it crosses 
the high divide between Davenport and Deadman mnslics. Station is on the 
w r y  high peak with iilmost vertical slopes at the east end of Tnble Mountain. 
To the west of the station is a s~opillg grassy niesii with steep sides. Station is 
visible froin the Club rrinch, and ensily idcntiflcd as tlic highest point in the 
viciiiity. nhrkcd by a standard bronze disk as described in note 2. 

Piane coordinates : (C) ,  m=603,353.84 feet ; y=1,110,228.82 feet. 

For notes in rcgnrd to mnrkinp of stntlons, Bee Page 0% 
No check on thls position. 
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Ridge (Yavapai County, W. Mussetter, 1924).-About 8 miles east and 2% 
miles north of the Sears K ranch on the Verde River, 4 miles southwest of the  
Club ranch, 1% miles south of Dawnport wash where it is crussed by the dr i f t  
fence between the Scnrs and Club ranch pastures, and llL2 miles south of east 
from Davenport Peak, on a high ridge that  makes up from D:ivenport Peak in 
a southeasterly direction to  the foothills of the Maziiteal Mountriins. From the 
west, the ridge has the appeiirarice of having a small sharp peak on Ihc south 
end, and a level ridge extending north about one-fourth mile. Station is  near 
north end of ridge, about 80 yards from where it deeliiics steeply to the north. 
Marked by a standard bronze disk couiitersunk i n  soft rock outcrop. 

Plane coordinates : (C) ,  z=509,191.31 feet ; ~=1,001;579.70 feet. 
Tonto (Gila County, W. Mnssettt~r, 1!)24) .-About 6 miles southeast of the 

Club ranch, 12 miles by trail west of the Bar-T-Bar ranch in  Tonto Basin, on 11 
high round-topped peak of the Muzatml Mountains known to ranchers in the 
Tonto Basin as Mount Pelee. This peak lies between the headwaters of Slievp 
and Deer Creeks. Station is near south end of westerly and laver  of two large 
solid rock outcrops. Marked by a standard bronze disk as described in note 2. 

Plane coordinates : (C),  $=630,399.22 feet; y=1,092,287.28 feet. 
Deadman (Yavapai County, 1%'. Muset ter ,  l(YL4).-About 38 miles north and 

25 miles east of Phoenix, 3 miles north of east of the Sears K ranch on tho 
Verde River, and 2 miles east of the OK ranch, on tho narthwcsterly edge of 
n low bench, the second above the Verde River and tlie first south of Deadman 
wash. Station is about 2 miles east of the Verde Hirer and one-half mile south 
of Deadman. Some pnloverde trees were cut  just north of the station. Marked 
by a standard bronze disk as dcscribea in note 4. 

H o n e  coordinates : (C) ,  a?=BW,903.43 feet ; y=1,091,43S.G9 feet. 
Lime (Marjcopa County, W. Mussetter, 1924).-Al)out 36 miles north and 19 

miles east of Phoenix, 2 miles north of the Scars K ranch on the Vcrde Itiver, 
and 1 mile west of the  OK ranch buildings, which are ou the  west hiinlc of the 
Verde, one-half mile north of Lime Creek. Station is on the jagged, light browii 
ridge forming the divide between the Verde and Lime Creek. This divide is 
very steep and rises from the south to  a high scrrated ridge, then declines into 
a snddle and agciin uscends, getting higher as i t  gocs nortli. Station is  011 north 
end of first hump overlooking the saddle, through which the Maricopa-Yavapai 
county line passes. Marked by a standard bronze disk as  described in  note 2. 

Plane coordinates : (C) ,  a)=W7,6.11.64 feet ; v=l,(rJ2,447.86 feet. 
Rock (Maricopa County, W. Mussetter, 1924).-About 40 miles due north of 

Phoenix, 2 miles southeast of Canyon, and one-fourth mile south of the Rock 
Springs store on the Black Canyon Itoad, 011 a low tufa hill nbout 100 ynrds 
cast of the road where the Morieopa-Ynvapai county line crosses it. Miirked 
by a standard bronze disk as described in  note 2. 

Plane coordinates : (C),  0=430,350.60 feet ; j/=1,108,208.31 feet. 
Moore (Yavapai County, W. Mussetter, "34) .-About 40 miles north of 

Phoenix, 4 miles east uf the Black Canyoii road, onohnlf mile west of Moores 
Gulch, on the divide between Jloores Gulch and Little Squaw Creek, and about 
120 yards north of the Alaricopa-Yavapai county line. Station is on :I rouiided 
spur, there being two higher-rounded hills one-half mile northeast. Marked by 
a standard bronze disk as described in note 2. 

Plane coordinates : (C) ,  a?=454,260.68 feet ; y=1,105,386.66 feet. 
Summit (Tuvapai County, W. Mussettcr, 1924).-0n the New River Mountains 

forming the divide between New River and the Agua Fria, about three-fourths 
mile southwest of the highest summit of the New River Alountuins, on n rounded 
hump about 500 feet below the summit and about 15 yards west af LL large 
juniper tree. Marked by a standard bronze disk a s  described in  note 2. 

Plane coordinates : (C), m=470,898.85 feet ; ~=1,102,946.3'2 feet. 
b'upplenacntaru pointe  

Bnrlow boundary monument No. 1 (Yarnpni and Puma Counties, m. MUS- 

Plane coordinates: ( C ) ,  m=70,730 feet ;  1)=1,094,418 feet. 
Thompson boundary monument No. 2 (Maricopa and Yavapai Counties, W. 

Plane coordinates : (C), e=97,368 feet ; 1/=1,094,088 feet. 
Thompson boundary monument No. 3 (Maricopa and Ynvnpai Counties, W. 

setter, 1024) .-See description of Init tal Mowntcnf.  

Mussetter, 1924) .--See dcscription of Fcnce. 

Mussetter, 1924) .-See description of Rabbit. 
No check on thls position. 

For notes in regard to marking of stntions, see pnge 63. 
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Plane coordinates: (C) ,  s=129,034 feet: w=1.093,607 feet. 
T. 8 N., R. 9 W., sec. 25, southwest corner (Yarnpai Connty, W. Mussetter, 

I’ianc coordinates: 
T. 7 N.. R. 9 W.. sec 25. southwest comer (Mnricona Countv. W. Mussotter. 

1924) .--See descriptio: of Rabbit. 
(C) ,  ~=129,106 feet; 2/=1,093,910 fret. 

~ ....~ I, 

1924) .-S& descriptiqn of &wila. 
Plane coordinates: 
Thompson boundary monument No. p (Maricopn und Yavnpni Counties, W. 

Mussctter, 1924) .-Plane coordinates : (C) ,  m=150,9SO fret ; ?/=1,093,281 feet. 
Thompson boundary monument No. 10 (Mnricopa and Yavapai Counties, W. 

Mussetter, 1024) .--See description of Road. 
Plnnc coordinates : (C) ,  %=244,004 feet ;  1)=1,092,214 fcvt. 
Thompson boundary monument No. 11 (Maricopa and Yavupai Counties, I?. 

Rlussctter, 1924) .-Sce description of Haw. 
I’innc coordinates : (C) ,  m=250,OOB feet ; 3/=1,092,16(3 bet. 
Bullard Peak (Yumn County, W. Muset ter ,  1924) .-Plane coordinates : 

( C ) ,  m=64,340 feet ; ?/=1,118,100 feet. 
Aguila, water tank (hlnricopa County, W. Mussctter, 3924) .--Plane coordi- 

nates : ( C ) ,  m=118,829.82 feet; 2/=3,073,120.93 feet. 
Eagle Eye Peak, summit (Maricopa County, W. Mussettcr, 1024) .--Plane 

coordinates : (C) ,  m=120,293.40 feet ; 2/=1,053,894.30 feet. 
Seven Mile Peak (Miiricopa County, W. Mussetter, 1924) .-Plnnc coordiniitcs : 

( C ) ,  m=166,321.22 feet ; 2/=1,067,465.09 feet. 
Vulture Picacho (Maricopii County, W. Mussetter, 1924) .--Plane coordiiiritcs : 

(C) ,  m=233,602.36 fwt  ; 2/=1,048,647.13 feet. 
Wickenburp church belfry (Mnricopn County, W. Musscttrr, 1024) .--Plane 

coordinates : 
Faith (U. S. G. S.) (Yiirapai County, W. Mussetter, 1924).-Plane coordinntcs : 

( C ) ,  m=201,769.98 feet ;  ?/=1,10“,2‘33.51 fect. 
Square RoFk (U. S. G. S.) ( Y n ~ ~ a p n l  County, W. Musscttcr, 19!?4).-1’1ciiie 

coordinntes : 
Morristown magnetic station (Maricopa County, W. Musscttcr, 1924) .--Pl:ine 

coordinates : 
Morristown, railroad station, southeast corner (Miiricolm County, W. PIIus- 

setter, 1024).-I’lnne coordinates : ’ (c), m=2%,881 feet; 2/=1,038,104 fect. 
Nadaj, schoolhouse (Marlcopti County, W. Mussetter, 1924 ) .--1’11inc coordi- 

nates : 
Syenite (U. S. G. S . )  (Maricopn County, W. Mussettcr, 1!)24).-Plane coordi- 

riatcs : ( C ) ,  m=356,795.54 feet ;  ?/=1,036,845.10 fcct. 
Estrella Mountains, highest summit (Mnricopa County, W. Mussetter, 1924) .- 

Plane coordinates : (C) ,  d 8 8 , 9 4 1 . 9 5  feet ;  2/=827,163.61 feet. 
Pyramid Pfak (U. S. G. S.) (Mnricopn Counti, W. Mussctter, 1924).- Pliiiie 

coordinates : 
Rock Pinnacle (U. S. G. S.) Maricopn County, W. Mussetter, 1924).--Plnne 

coordintitcs : 
Weaver’s Needle (Maricopa County, W. Mussetter, 1%4) .-Plane coordinates : 

(C) ,  m=G1i0,792 feet; u=885.,442 feet. 
Davenport Peak (Yavnpni County, W. Mussettcr, 1924) .-Plnne coordinntcs : 

(C)  , m=5!)3,270 feet ; ?/=1,003,141 feet. 
Saddle Mountain (Mnricopa County, W. Musscttcr, 1024) .-Plnne coordinates : 

(C) ,  0=619,855 feet ; ~=1,075,95G feet. 

(C), m=128,200 feet; ?]=1,037,!346 feet. 

(C) ,  m=283,024 feet ; 2/=1,081,1‘30 feet. 

(C)  , m=318,833 feet ; ?/=I ,om244 feet. 

( C )  , m=285,747 feet ; 1/=1,038,510 fect. 

( C ) ,  s=315,246 feet: g=1,012,348 feet. 

( C ) ,  m=419,859 feet ;  1/=99!l,398 feet. 

( C ) ,  m=516,047 feet : ?/=992,203 feet. 

YUMA TO STEWART DAM ARC 

Pvincipal points 

Tartron (Mnricopn County, E. 13. Lnthnm, 1934) .-About 4 miles, nir line, east 
by north of Scntiiicl ; n h u t  1 mile nortll of u. s. Iligliway No. 80; on n proininent 
bliick malpais butte. Turn left oft’ Of higllway at tclcplione pole No. 17320 and 
follow an old road north for 0.6 milt, turn left off of road and drive toward base 
of butte for about 0.3 mile. About a 10-minute pack. Marked by a stnndnrd 
bronze disk as described in note 2. Reference mark No. 1, a stnndnrd bronze 
reference disk, note 1211, is 5.24 meters (172 feet) from station in nximuth 260’57’. 
Ikfcrcnce mark NO. 2, a standard bronze reference disk, note a n ,  is 5.07 meters 

‘No chcclc on tlih position. 
For notes in rcgnrd to mnrklng of stntions, sce page 03. 
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(19.6 feet) from station i n  azimuth 30"30'. The azimuth mark, a standard 
bronze disk, note 12n, is set in drill hole in  concrete culvert on the north side of 
highway about 500 feet west of the Tartron Service station and 1 mile from 
station in azimuth 347"17'2'7". 

Plane coordinates : ( C )  , ~=124,060.08 fcet ; y=W7,602.17 feet ; the  grid azimuth 
to  the azimuth murk=347"57'21".+ 

Painted (Mxricopa County, E. 13. Latham, 1934).-Abont 4 miles south of the 
Itowley mine in the Painted llock Mountains. To reach from Gila Bend, take 
U. S. Highway No. 80 west for 23 miles, turn north and go one-half mile, then 
go north-northwst on main traveled road 10.9 miles, turn right onto a dim road, 
go 0.6 mile and bear right onto n well traveled road, go 0.2 mile to end of truck 
travel, just after crossing a wash, and climb south to the top of the ridge and 
follow i t  south t o  the station. Marked by a standard bronze disk as described 
i n  note 2. Reference mark No. 1, a standard bronze reference disk, note 12a, 
is 4.602 meters (15.10 feet) from station in azimuth lW"38'. Reference murk 
No. 2, a standard bronze reference disk, note 12u, is 6.570 meters (21.56 feet) 
from station in  azimuth 142"57'. The azimuth mark, a standard I)ro~ize disk, 
note 1211, is about 200 yards to  the left of the main traveled road on a small ridge 
and in azimuth 111°14'50". 

l'lane coordinates : ( C ) ,  z=160,524.01) feet ;  y=734,873.46 feet; the grid azimuth 

Monte (Mnricona Counts, E. B. Latham, 1934).-0n what is known as the  
to the azimuth mnrk=111"51'11".* 

Montezuma Mourituins, abbut 1% miles ciist of the highest and westernmost 
point which has a large rock cairn thereon, about 250 yiirds southeast of a small 
bump or rise (which i s  about 75 feet higher than the hill on whicli the station 
is located) and on the north r im of the ridge. A deep canyon runs to the north, 
while the south slopes OR gradually. Marked by a st:irid:ird bronze disk as 
described in note 2a. Reference mark No. 1, a standard bronze reference disk, 
note 1211, i s  10.323 meters (33.87 feet) from station in iizimutli 2S7"27'. Rcfer- 
encc mark No. 2, a standard bronze reference disk, note 7211, is 14.781 meters 
(48.40 feet) from station in azimuth 42'39'. Baddlc, water tanlc mriy be used as 
an azimuth mark. 

Plane coordinates: (C) ,  s=lll,SSS.87 feet ; 1/=779,751.71 fwt  ; the  grid 
azimuth to  Saddle, water tu?ilc=257"25'28".7. 

Rock (Maricopa County, E. B. Lntham, 1034).-About 18 miles, a i r  line, north- 
west of Gila Bend; nbout 5 miles, air line, northeast of the Gila River; on 
the highest and  most eastern of two ridges of ubout the same elevation which 
form the most western high ridge of the Gila Bend Rlountulns, near the Gila 
River. There is a table-shaped ridge with a sharp point on it, higher than the 
station, and about 2 miles exit, by south from the stlition. Marked by a 
standard bronze disk as described in note 2. Reference mark No. 1, a standard 
bronze reference disk, note 12a, is 14.02 meters (48.0 feet) from station in 
azimuth 13(i026'. I{efercnce niarlr No. 2, a standard bronze refercwce disk, 
note 12a, is 23.84 meters (78.2 feet) from stntion in azimuth 26"lO'. Airway 
beacon (near station Eose) is in  azimuth 165"47'10''. 

Plane coordinates : (C),  o=173,549.39 feet ; 1/=771,502.70 feet ; the  grid 
azlmuth to  airway beacon (near station Rose) =106°22'16ff.+ 

Saddle (Mnricopn County, E. B. Lathtim, 1934).-About 35 miles, a i r  line, 
northwest of Gila Bend, on a large flnt-topped hill. The hill slopes griidunlly 
to the south, the north side Is 11 steep ridge or rim and the hill runs east and 
west. Station is on the north edge of the highest point on the rim. Marked by 
a standard bronze disk ns dcscribrd in  note 4. Ileference m i r k  No. 1, a stand- 
a rd  bronze reference disk, note 12c, is 8.484 meters (27.83 feet) from station 
in  azimuth 107"14'. Reference mark No. 2, a st:indurd bronze reference disk, 
note l2c, is 12.420 meters (40.75 feet) from station in azimuth 22Ol6'. Buddle, 
watcr tunlc may be uscd as an azimuth murk. 

Plane coordinates : ( C ) ,  ~=132,047.74 feet ; ~ 1 0 , 1 0 2 . 9 6  feet ; the grid azi- 
muth to Haddb,  water 2ank=339°19'57f'.6 

Webb (M~ric~opa County, E. 13. Latham, 1934).--To rcach from Gila Bend, 
follow U. S. Highway No. 80 cast nnd north for  about 30 miles to  n point about 
6 miles north of Gillespie Dam, and nbout 1 mile south of the Desert Rose 
service station. (There is  a large sign west of the highway re:iding "Aguu 
Caliente Hot Springs 50 miles.") Turn left, west, off the highway a t  the eign 

*This azimuth has been computed by the flrst formula (p. 67), neglecting the second 

For notes in regard to marking of stntions, see pnge 63, 
term. 
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and take the left one of two roads, go 3.4 miles, turn left at a sign reading 
"Hurcan Mine iind U. S. I. H. Dept. of Commerce", go 2.2 miles and continue 
straight ahead on main traveled rond. Turn left and go south and southeast 
for 1.1 miles t o  end of truck travel nnd climb south to  the stntion. hlnrked 
by a standard bronze disk as described in note 2. Reference mark No. 1, a 
standard bronze reference disk, note 12a, is 13.305 meters (43.65 feet) from 
station i n  azimuth 187'58'. Reference mark No. 2, a standard bronze reference 
disk, note U n ,  is 6.400 meters (21.00 feet) from stution in  azimuth 316'14'. 
The azimuth mark, a standard bronze disk, note l l c ,  is in  old concrete block 
at end of truck triivel and in  nzimutli 166"01'39" from the station. 

I'lnne coordiniites : (C)  , ~=204,197.03 ; y=510,222.87 feet ; the grid aziiiiutli 
t o  the azimuth mnrk=158"33'27".* 

Rose (Maricopa County, E. B. Lntham, 1934).-About 15 miles, a i r  line, west 
of IInssnyumpa, on a prominent black ridgeliire hill. This hill is the flrst 
one immediutely south of the rond leading west from the Hassnyampn Air- 
port. Marked by a stnndard bronze disk 8s described in note 2. Reference 
mark No. 1, a standard bronze reference disk, note 1 2 4  is 16.56 meters (54.3 
feet) from station in azimuth 162"19'. Iieference murk No. 2, n standard 
bronze reference dislr, note 12n, is 16.28 meters (63.4 feet) from station in  
azimuth 88"34'. "U" (a. L. 0.)  mny be used ns an nzimuth mnrk. 

Plane coordinntes : (C) ,  a=172,361.21 f w t  ; 1~=881,717.44 feet. Grid nzimuth 

Powers Butte (Maricopa County, E. B. Latham, 1034).-About 24 miles north- 
cast, a i r  line, from Gila Ilentl, on a ninlpuis butte, ribout 0.3 mile south of the 
Gila River, and about 0.5 mile north of the road. The butte s h n d s  out by 
itself, and hns a low ridge running west from it. Markcd by a standard bronze 
disk as described in note 4. Reference mark No. 1, u stnntlnrd bronze rrfer- 
ence dislr, note 12c, is  6.915 meters (22.69 feet) from stntion in azimuth 270'30'. 
Reference mnrk No. 2, a standard bronze reference dislr, note lZc, is 7.255 
meters (23.80 feet) from station in azimuth 14"14'. The azimuth murk (refer- 
ence mnrk No. 3), a stiindartl bronze dislr, note 12a, is on the rond about 2vL 
iriiles south from end of truck travel nnd in nzimuth 21"50'06". 

Plane coordinntcs: (C) ,  m=250,2!27.44 feet ;  2/=840,0!%.09 feet ;  the grid nzi- 
muth to  the nzimuth mnr1c=22"26'02".* 

Wintersburg (Maricopa County, E. B. Latham, 1934) .-About 1 mile south- 
southwest of Rintersburg, on the highest of severnl low black malpais buttes. 
Mnrked by a standard bronze disk as described in  note 2. Reference mark No. 1, 
a standard bronze reference disk, note 12n, is 17,185 meters (58.39 feet) from 
stntlon in  azimuth 17"31'. Refcrencc mnrk No. 2, n stnndard bronze reference 
disk, note 1211, is 13.790 meters (45.24 feet) from station in azimuth 286"54'. 
The azimuth inark is a standard Coast and Geodetic Survey bench innrlr disk 
set  in concrete post, starniled "R 13, 1027." Mark is located about 2.0 miles 
south of Wintcrsburg on the Hassaynmpa Rond. about 100 feet west of road 
and about 1% miles, air line, from station in nzimuth 282°03'11". 

Plane coordinates: (C) ,  e 0 7 , 6 8 2 . 0 1  feet ;  2/=880,334.46 feet ; tlie grid nzi- 
muth to  bench mnrk H 13, 1927=282"34'50".+ 

"C" (G. L. 0.) (Mnricopa County, E. B. Latham, 1034).-Abont 8 miles, a i r  
line, north of Hnssnyampa, on the corner of secs. 4, G, 8, and 9, in T. 1 N., R. 5 W. 
Marked by a General Lund Ofice section corner innrker. Reference ninrk NO. 1, 
n standard bronze reference disk, note 12c, is 27.848 meters (91.38 feet) froiii 
station in aziinuth 74"Oi". Refcrencc mnrk No. 2, a standard bronze refrrcnce 
disk, note 1212, is 15.280 meters (50.13 fcet) from station in  nzimutli 342'36'. 
The azimuth mark (reference mnrlr No. 31, n standard bronze disk, note l l a ,  is 
0.8 mile from station in  azimuth 359'23'55''. 

Plrinc coordinates : ( C ) ,  m=236,428.14 feet ;  2/=892,356.40 feet; the grid nzi- 
mnth to the nzimuth mnrlr=359"62'.70".* 
Buckeye (Mnricopa County, El. 13. Latham, 1934; 1936).-Aboiit 3 miles, a i r  

line, south-southeast of Buckeye, on the south side of tlie Gila River. on the 
flrst and highest point south of the river. There nre two polnts, the eastern 
one, on which the station is IoCated, bdng the higher and nbout 300 yards east 
of the lower point. There nre higher Points to  the southwnrd. Mnrked by n 
standard bronze disk a s  described in note 2a. Reference mark No. 1, a standard 
bronze reference disk, note 12a. is 12.708 meters (41.69 feet) from station in  

to ".E' (0. 1,. 0.) =26!5"32'0f3".7. 

*This asimuth has been comPUtecl bY tho fl1W formurn (P. O7),  neglecting the second 

For notes in regnrd t o  marking of stations, see page 63. 
term. 
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azimuth 177'01'. Reference mark No. 2, a standard bronze reference disk, note 
12a, is  13.731 meters (45.05 feet) from station in azimuth 303"22'. The azimuth 
mark, a standard bronze disk, note 12a, is in a rock outcrop on northeast side 
of a small knoll and about one-half mile from station in azimuth 64O37'38". 

Plane coordinates : ( C ) ,  e=301,912.24 feet ; y=847,286.40 feet; the grid azi- 
muth to the azimuth mark=64"59'01".* 

White (Maricopa County, E. B. Latham, 1934).-About miles, a i r  line, 
from tlie town of Buckeye, on the southern and slightly lower of tlie two high 
points (about 150 yards apar t )  of the most southwestern ridge of the  White 
Tank Mountains. There a re  several hills southwest of the  station that a re  
lower. Marked by a s tmdard  bronze disk as described in note 211. Reference 
mark No. 1, a standard bronm reference disk, note 12n, is 6.130 meters (20.11 
feet) from station i n  iizimuth 129"lO'. Reference mark No. 2, a standard bronze 
reference disk, note 12a, is  5.000 meters (16.40 feet) from station in azimuth 
344"25'. No nzimutli mark established. Other stations visible from ground. 

Plane coordinates : ( C ) ,  z=297,065.52 feet ; v=!l00,173.09 feet. 
Brown (Maricopa County, E. B. Latham, 1934 ; 19330) .-About 5% miles west- 

southwest of the village of Litchfleld, 7% miles north-northenst of Liberty, 1.1 
miles east of the main canal of the Maricopa County Municipal Water Con- 
servation District No. 1, 1 mile south of the county road west from Litchfleld, 
0.4 mile west of T-road intersection a t  section corner, 50 feet north of lateral 
No. 15 of district No. 1 and 14.5 feet south of the center of the section line road. 
Marked by a standard bronze disk set in top of a concrete post, as  described in 
note la.  Reference mark No. 1, a standard bronze reference disk, note l l a ,  is 
13.672 meters (44.86 feet) from station' in  azimuth 210"51'. Reference mark No. 
2, a standard bronze reference disk, note l l a ,  is 11.122 meters (36.49 feet) from 
station in  azimuth 138"36'. The original azimuth mnrlc set in 1934 having been 
destroyed, a new one wns set in 1938. It is  a standard bronze disk, note l l u ,  
in  the southwest angle of the  intersection of the county road west from Litchfleld 
and a section line road 100 feet south of the county road, 90 feet west of the 
section road, rind about 1 mile from station in azimuth 203"8'11''. 

Plane coordinates : (C) ,  zc=337,059.69 feet ; v=W2,261.18 feet : the grid azi- 
muth to the azimuth mark=203"35'58".* 

Bradley (Maricopa County, E. B. Latham, 1934; 1936).-About 1Olbl miles 
enst of the village of Buckeye, in sec. 1, T. 1 S., R. 2 W., on the highest and most 
northerly one of a group of low hills lying just  south of the Gilii River and 
about 1 mile southeast of the J. L. Bradley ranch, near the south end of the 
summit, on ridge line, about 50 feet south-southelist of the high point. Marked 
by a standard bronze disk as described in note 2. Reference mark No. 1, a stnnd- 
a rd  bronze reference disk, note 12a, is on high point of summit, in sharp rock 
outcrop, 12282 meters (40.23 feet) from strition in  azimuth 171 "19'. Refcrence 
mark No. 2, n standard bronze reference disk, notc 12a, is down tlie west slope 
of the summit, in  ledge, 9.758 meters (3201 fect) from station in azimuth UO"36'. 
Station cot to?^ may be used as the azimuth mark. 

Plane coordinates : ( C ) ,  a=348,658.74 feet ; 1/=803,f335.26 feet : the grid azimuth 
to station ~ot ton=18lo59 '~~" .8 .  

Litchfield (hlaricopa County, E. B. Lntham, 19% ; 1936) .-About 0.1 mile 
soutlieast of the highest point of a low ridge just  north of the LitciiAeld resi- 
dence, nenr the  north line of sec. 16, T. 2 N., It. 1 W. Marked by stnndurd 
bronze disks as described in  notes l a  and 7a. Reference mark No. 1, a standard 
bronze reference disk, note l l n ,  is 14.157 meters (46.45 feet) from station in 
azimuth 34"19'. Ilcference mark No. 2, a standard bronze reference disk, note 
l l a ,  is 18.207 meters (59.73 feet) from station in azimuth 126'27'. The azimuth 
mark, a standard bronze disk, note l l a ,  is reference mark No. 3, and is 0.3 mile 
from station in azimuth 329"81'02". 

Plane coordinntcs: (C) ,  e=364,49fi81 fee t ;  1@17,079.64 feet ; the grid 
azimuth to the azimuth marlc=33O005'4G".* 

Initial Monument (Maricopa County, E. B. Lnth:im, 1935) .-On II low butte, 
netir the General Land Offlce Corner marking the corner of T. 1 N., and T. 1 S., 
R. 1 E., and R. 1 W., just south of the confluence of the Gila arid Salt Rivers 
and about one-half milc west nnd 4 miles south of Cushion. (This butte is 
known locally as Monument Hill.) Marked by a standard bronze disk as dc- 
scribed in  note 2. Reference mark No. 1, a standard bronze reference disk, note 

*This azlmuth has been computed by tho tlrst formula (p. 07), neglecting the second 

For notes in regard to marking of stntions, see poge 63. 
term. 
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12a, is 5.673 meters (18.61 feet) from station in  azimuth 33493'. Reference 
mark No. 2, a standard bronze reference disk, note 12.11, is 10.980 meters (36.02 
feet) from station in azimuth 119"39'. No azimuth mark established. Other 
stations visible from the ground. 

Plane coordinates : (C) ,  2=,381,316.94 feet ; 2/=864,940.97 feet. 
Glendale (Maricopn County, E. U. Latham, 1935).-On the top of the water 

tiink of the city of Glendale. There is a standard disk set in the concrete 
around the feed pipe of the tank, but this is not tlie true station. The t rue 
station is the deeper of two punch holes in the ball on top of the water tank 
which is 125 feet above the ground. (Punch holes are not in center of ball.) 
Prrmission to nsccnd the tank must be received from the city of Glendnle. 
Iieference mark No. 1, a standard bronze reference disk, note l l c ,  is 139.84 
meters (458.8 feet) from stntion in azimuth 247"48'W'. The azimuth miirk 
is Coast and Geodetic Survey bench mnrk Q 23, set in  the sidewalk above the 
underground comfort station in  the southwest corner of the city park and in  
azimuth 10G020'45". 

Plane coordinates : (C) ,  ~=418,224.41 feet; ~=922,641.21 foet ; the grid 
azimuth to bench mark Q 23=106"29'38".* 

Salt (Maricopn County, E. B. Lrithnm, 1035).--0n tlie north range of hills 
south of l'hoenix known locally as Salt Mount:iins. About 5 miles, air line, south 
of Phoenix on the highest point of the range which can be seen from the city 
ns a sharp point. Marked by a stnndnrd bronze disk as described in note 2. 
Reference innrlr No. 1, a standard hroiize reference disk, note 12a, is  5.762 meters 
(18.90 feet) from station in azimuth 217"13'. Refcrrnce mnrk No. 2, a stiindnrd 
bronze reference disk, note 12a, is 6.008 meters (10.38 feet) from stntion in 
azimuth 307'04'. No azimuth mark established. Other stations visible from the 
ground. 

Plane coordinates : (C), m=436,648.27 feet ; 1/=848,331.67 feet. 
River (Maricopa County, E. B. Latham, 1035) .-About 6 miles, a i r  line, south 

of Phoenix in the Phoenix Mountains, on the higher and more northcnstcrn of 
two hills from the road, the other hill being about 300 ynrds to the south and 
mest. Marked by n stnndnrd bronze disk ns describrd in note 2. Reference 
mark No. 1, a standiird bronze reference disk, note 12a, is 4.784 meters (15.70 
feet) from stlition in nximuth 251"40'. Refrrcnce mnrk No. 2, II stnndard bronze 
reference disk, note 1211, is  13.5% meters (44.57 feet) from stntion in azimuth 
312"40'. No azimuth mark eslnl~lishrd. Other stntions visiblc from the ground. 

Plane coordinates : (C) , m=407,362.77 feet: 2/=857,724.49 feet. 
Court House (Muricopa County, E. B. Lnthnm, 1035; 1936).-1n Phoenix, on 

the  roof of the Rluricopn Coiinty Courthouse, at South First Avenue mid West 
Wasliiilgtoll Strert. Permission to  visit the station must be obtnined from the 
sheriff's ofice where the key to the penthouse mny be secured. The county ja i l  
is on the top floor. Stntion mnrk iind reference marks No. 1 and No. 2 a r e  
standard bronze disks set in the cement roof of the building. Refrrence niirrlr No. 
1 is 10.490 meters (34.42 feet) from station in azimuth 272"Ol'. Reference mark 
No. 2 is 9.370 metrrs (30.74 f w t )  from station in azimuth 132"45'. Thc riziniuth 
mark (reference ninrlr No. 3 )  is a standnrd bronze disk set in the southwest 
curl) clt West Jefferson and South Eighth Streets and is In azimuth 83"68'43" 
from station. 

Plaile roordiiiatcs : (C) , ~=431,685.95 feet ; ?/=890,417.40 feet, the grid azimuth 
to the azimuth mnrlr=84"03'68".* 

Camels Back (Mriricop:l County, E. B. Latham, 1935 : 1036).-Abont 10 miles 
northeast of I'lioenis, on the west end and highrst point of a prominent moun- 
tain ltnowii locally as Camels nack. Marked by a standard bronze disk as 
described in note 4. Reference murk No. 1, a standard bronze reference disk, 
note 1%, is 14.462 metws (47.45 feet) from station in azimuth 32"44'. Refcr- 
ence miirlc No. 2, 11 strindard bronze reference disk, note 12c, is 6.913 meters 
(19.72 feet) from station in azimuth 160'12'. Reference mark No. 3, a standard 
bronze reference disk, note 12c, is 10.118 meters (33.20 feet) froin station in 
iizimuth 337O54'. The azimuth mark, a stiindnrd bronze disk, is  a t  the entrance 
to Dr. I-IoIinc~s' property, on the top of 4-foot stone post, on tlie south side of 
the entrance. I t  is ubout 1 mile from stntion in azimuth 270°04'36". 

Lynne coordinates : ( C )  , ~=480,518.20 feet ; ?/=914,705.08 fcet ; the grid 
uzimuth to the azimuth murk=270"06'03".* 

*Tilie azimuth lias been computed by t h  first formula (p. 67), neglecting the second 
term. 

For notes in regard to mnrklng of stntio~s,  6~12 Page 83. 
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Mesa (Maricopa County, E. 13. Latham, 1935).--In the yard of the largest 
of the  two water tanks in  the city of M e a ,  and 95 feet east of the west leg of 
the  tank. Marked by standard bronze dlsks as described in notes l a  and 7a. 
Reference mark No. 1, a standard bronze reference disk, note l l a ,  is  21.007 
meters (71.87 feet) from station in azimuth 350"07'. Reference murk No. 2, 
a standard bronze reference disk, note l l u ,  is 28.608 meters (04.15 feet) from 
station in azimuth 102"20'. The azimuth mark (reference mark No. 3 ) ,  a 
standard bronze disk, is  1 block east from station in azimuth 2W057'S''. 

IJlane coordinates: ( C ) ,  2=481,29'3.46 fee t ;  2/=1,063,594.47 feet ;  the grid 
azimuth to the azimuth mark=263"65'06".* 

"D" (G. L. 0.) (Maricopa County, E. B. Latham, 1035).--In the south 
one-sixteenth of sec. 6, T. 2 N., R 5 E)., enst of a lone windmill. Marked by a 
General Land O5ce  pipe. Reference mark No. 1, a standard brorize reference 
dislt, note l l a ,  is 21.080 meters (69.16 feet) from station in azimuth 203'43'. 
Reference mark No. 2, a standard bronze reference disk, set in  the concrete 
around the well pipe at  the windmill, i s  23.287 meters (76.40 feet) from station 
in  azimuth 81"16'. The azimuth mark is a General L m d  Offlce pipe mnrking 
the corners of secs. 6 and 7, T. 2 N., R. 5 E., and one-quarter mile from station 
i n  azimuth O"l2'26". 

Plane coordinates : (C) , $=507,896.87 feet ; 2/=024,686.70 feet ; the grid azl- 
muth t o  the azimuth mark=0"11'33".* 

Val Vista (Maricopa County, E. B. Lathnm, 1VJ5).-About 6 miles, air line, 
nort1ie:ist of Mesa, about 1 mile, air line, south of the Salt River, on the mesti 
south of the Salt River, about 200 feet south of the mesa rim, and about 200 
yards west of the Roosevelt Conservation Canal, about 200 yards north of the 
house on the Munger property. Marked by stantlard bronze disks as described 
in notes l a  and 7a. Reference mark No. 1, a standard bronze reference disk, 
note l l a ,  is 18.932 meters (62.11 feet) from stalion in azimuth 3"23'. Refer- 
ence mark No. 2, n standard bronze reference disk, note l la ,  is 27.004 meters 
(88.60 feet) from station in azimuth 80"04'. The azimuth mark is II 3 - i i i C h  
Lronze disk with a cross marked iri i ts  center, set in the concrete headgate 
of a n  irrigation ditch that  runs north and south, about 200 yards from station, 
and  in azimuth 225"02'49". 

Plane coordinates : (C) ,  e=550,472.62 feet ; ~=900,245.66 feet ; the  grid 
azimuth t o  the azimuth mark=224"57'20".* 

Verde (Maricopa County, E). B. Latham, 1936; 1938) . -0n the highest and 
southeast end of a prominent black butte in the southern par t  of the McDowell 
Mountains, about 6 miles, air line, north of the Srilt River and about (1.6 miles, 
air line, west of the Vcrde River. The butte is easily identifled by the prom- 
inent bump on the  southeast end. Marked by a standard bronze disk a8 
described in  note 2u. Reference mark No. 1, a stiindard bronze refercnce 
disk, note 12a, is 2.039 meters (0.64 feet) from station in  azimuth 4"W. 
Reference mark No. 2, a standard bronze reference disk, note 12a, is 10.679 
meters (35.04 feet) from station in azimuth 311'47'. No azimuth mark 
cstnblished. 

Plane coordinates : (C) ,  $=541,906.1!5 feet ; g=936,640.06 feet. 
Usery (U. S. G. S.) (Maricopn County, E. B. Latham, 1935; 1038).-On the 

highest point of the  Usery Mouutciiiis, which ure about 2 miles south of the 
junction of the Salt and Verde Rivers, about 16 miles northeast of Mesa, and 3 
miles southeust of the Granite Reef Dam in the Salt River. The Usery 
Mountains run in a north-south direction and the station is on the seeoiid 
prominent point from the north; a large rock is about 10 feet east by south of 
the station. Marked by a standard U. S. Geological Survey bench murk set 
in u loose rock about 1 foot sqiiare. Reference mark No. 1, n standard bronze 
reference disk, note 12c, is 6.904 meters (22.05 feet) from station in azimuth 
9824'. Reference mark No. 2, n standard hroilzc! refercric-e disk, note la, 
is 12.656 meters (41.52 feet) from station in nzlmutli 177"OG'. No azimuth 
mark established. Other stntions visible from the ground. 

Plane coordinates : ( C )  , ~=584,350.11 feet ; y=909,664.44 feet. 
Sawik (Maricopa County, E. I3. Lathiim, 1%35).-0n the highest point of 

Sawik Mountain, a lone butte which lies about 3 miles north of the Salt River, 
and about 6 miles west of the eonfluerice of the Salt and Verde Rivcrs. Sta- 
tion is about 16 feet south of a rock cairn. Mtirlted by a staud:ird bronze disk 

*This azimuth bae been computed by the flrst formula (p. 87), neglecting the second 
term. 
For notes In regard to marking of stations, see page 63. 

Other stations visible from the ground. 
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as described in  note 2. Reference mark No. 1, a standard bronze reference 
disk, note 12a, i s  21.778 meters (71.45 feet) from station in azimuth 54'43'. 
licfcrence mark No. 2, a standard bronze refcrence disk, note 12n, is 14.733 
meters (48.34 feet) from station in azimuth 142"13'. No azimuth mark estab- 
lished. 

Plane coordinates: (C) ,  0=547,392.00 feet ; 2/=022.787.02 fcet. 
Fort (B. M. 1812 U. S. G. S.) (Maricopn County, E. 13. Intli:im, 1935).- 

About 3 miles, air line, northwest of Fort McDowell, about 3 inilcs wcst of the 
Verde River on the south end of the most southern ridge of the Lousely Moun- 
tains. Marked by u standard U. S. Geological Survey bench mark disk set in 
beAroclc. Reference mark No. 1, a standard bronze reference disk, note 12n, 
i8 12.615 meters (41.30 feet) from station in uziniutli 250'20'. lleferencc iiinrlc 
No. 2, a standard bronze reference disk, noto 12n, is 12.6% inelers (42.2 feet) 
from station in azimuth 107"03'. No azimuth mark established. Otlier stii- 
tions risible from the ground. 

Plane coordinates : ( C ) ,  @=864,277.38 feet ;  ~=969,(i35 29 feet. 
Stewart Mountain (hlaricopn County, E. B. Lathnni, 1835) .-About 20 miles, 

air liue, northeast of Mesa, about 8 miles, a i r  line, easl of the Vcrde lliver, 
about 1% miles, air line, northwest of the Stewart Dam, on the Salt River, on 
lhe most wcstcrn and highest of the three peaks which form tlie summit oP 
Stewart Mouutain. Marked by n standard bronze disk as described in  note 
!?si. Rcferencc mark No. 1, a standard broi:ze reference disk, note En, is 
10.472 meters (34.36 fect) from station in azirnutli 291 "14'. Rrference mark 
h'o. 2, a stnndnrd bronze reference dlsk, note 12a, i s  8335 meters (28.VJ feet) 
from station in azimuth 138'02'. A rock cairn (U. S. G. S.) is  9.3 meters 
(31 feet) from station in  mimuth 188". No azimuth mark established. Otlier 
stations visible from tlie ground. 

Plnne coordinates : (C)  , (c=809,411.84 feet ; ~=939,49261 feet. 
Adams (Miirieopa County, E. B. Latham, 1935).-On t h r  highest point of 

Adnms Mesa, about 4 miles, air line, east of Verde River rind about 0 miles, air 
line, north of the Salt River. Marked by a standard bronze disk as described 
In note 2n. Reference murk No. 1, ri standard bronze rcfwcnce disk, note 1211, is 
6.643 meters (21.78 feet) from station in azimuth 296'37'. Reference mark 
h'o. 2, a stundnrd bronze refcrrnce disk, note 1211, IS  8.500 meters (27.89 feet)  
from station in azimuth 33'28'. The azimuth mark, n standard bronze disk, 
note 1211, is one-fourth mile from station in azimuth 322O19'32". 

P l u m  coordinates : (C) , 0=509,245 53 feet ; 2/=062,056.43 feet ; the  grid azi- 
muth to the azimuth mark=322°08'41".* 

Other stations visible from the ground. 

Xupplcmcntaty poitits 

Sadd!e, water tank (Mnricopn County, E. B. Latham, 1934) .--Plane coordi- 
nntes : 

Mid (Maricopii County, E. B. Latham, 1934).-To reach from Giln Bend, go 
west on U. S. Highway No. 80 for 15.2 miles to a sign on right side of highway 
(north side) reuding "Midway Garage Repairing 7 miles." Station is ribout 
75 feet from this sign on left side of roiid. Marked by a stnndnrd bronze disk 
ns described in note lb .  Reference miirk No. 1, a standiird bronze reference disk, 
note l la,  is 25.023 meters (82.10 feet) from station in nziniutli 330"35'. Refcrencc 
mark No. 2, a standard bronze refrrence disk, note l l n ,  is 23.407 meters (77.09 
feet) from station in azimuth 248'41'. No azimuth inark established. Other 
stritions visible from the ground. 

Plnne coordinates : (C) , 0=17(3,289.62 feet ; ~/=096,025.77 feet, 
Crossing (Maricopn County. E. B. Latham, 1!)34).-About 10 miles west of 

Giln ntwd, on rnilroad property south of highway between railroad and fence, 
und 250 feet west of riiilrond crossing. Marked by strtndnrd bronze disks as 
(lrscribed in notes l a  and 7u. l~cfcrence mark No. 1, n stniidard broiixe rraference 
disk, note lln, is 19.102 meters (G2.87 feet) from sttition in azimuth 110"18'. Ref- 
crcncc imrk No. 2, a stundrird bronze reference disk, notc l l n ,  is 10234 meters 
(63.10 feet) from station in aximiitli 223"28'. Azimuth miirk (reference mark 
No. 3), a standard bronze disk set 111 colicrete culvert on north side of road, is 
olic-liiilf mile froin station in azimuth 83"00'58". 

*This nzimuth hns been computed by thc first formuln (p. 07). neglecting the second 
term. 

For notes in regnrd to marking of stntions, ace page 83. 

( C ) ,  s=144,175 feet; 1/=786,054 feet. 

No check on thls posltion. 



102 u. S. COAST ANI) GEODETIC SURVEY 

Plane coordinates: (C) ,  z=190,792.0.3 feet ;  2/=699,053.29 feet ;  the grid azimuth 
to  the azimuth mark=83"33'10".* 
''E' (G. L. 0.) (Maricopa County, B. B. Latham, 1934) . -On the corner of 

sets. 11, 12, 13, and 14, in T. 1 S., K. ti W., about 2% miles, a i r  line, north of 
Arlington Post Office. Station murk is :i standard General Lund Oflice section 
corner marker, sct~ 8 inches below the surface of the ground. Reference mark 
No. 1, a standard bronze reference disk, note l l a ,  is  23.671 meters (77.66 feet) 
from station in azimutli 134"ll'. lleference mark No. 2, a stnndnrd bronze 
reference disk, note l l a ,  is  21.631 meters (70.07 feet) from station in azimuth 
30"63'. Azimuth mark (reference mark h'o. 3), a standard bronze disk is on a 
malpais bump wcst of the rond 0.3 mile from station in :izixnuth WO"63'1O". 

Plane coordinates : (C) ,  z=220,373.91 feet ; 1/=865,466.46 feet ; the grid 
uzimutli to the azimuth mnrk=01"23'22''.* 

Gillespie (Maricopa County, E. U. Latham, 1934).-On a small rock knoll on 
the north side of tho Gillespie Dam. hlurked by a standnrd bronze disk as 
described in  noto 2a. Reference murk No. 1, a standard bronze reference disk, 
note 12a, is 17.562 meters (57.62 feet) from station in azimuth 40"07'. Ref- 
erence mark No. 2, a standard bronze reference disk, note 12u, is 20.265 meters 
(66.40 feet) from station in azimuth 173"13'. The uzimuth mark (reference 
mark No. 3) is a brass disk marking :i bench murk across the river cast of the 
gatehouse on the south edge of the darn close to  the ruiliug. hlark is stuniped 
"Elev. 7G3.84 1921," and is in  azimuth 260"1.749". 

Plane coordin:ites : (C), (c=238,442.30 feet: ,y=811,724.62 feet ; the grid 
azimuth to the uziniuth mark=26Oo43'5G".* 

Hassayampa Airport, a i r  beacon (Maricopa County, 13. B. Litham, 1934) .- 
Plune coordinates: (C) ,  0=246,104 feet; 2/=860,310 feet. 

Arches (Maricopa County, IC. B. Latham, 1934) .--Two miles west of Buckcye 
on U. S. Highway No. 80 and 0.1 mile west of Arches service station, at  the 
east end of a curve in  the highway. (Where highway turns south there is 
another paved road making a junction thnt is 0.1 mile west of the service 
station.) On the south side of the road, and on the south side of a fence, 
between the fence nxid an irrigation ditch and opposite 11 sign tltnt rends "White 
House Cabins, BO cents and up." Marked by stnndiird bronze disks as described 
in notes l u  and 7a. ltefermce mark NO. 1, a standard bronze reference disk, 
note l l a ,  is 74.616 meters (47.62 feet) from station in nzimuth 253"Ol'. Ref- 
crence mark No. 2, a standard bronze referrnce disk, note l l a ,  is 14.703 mcters 
(48.53 feet)  from station in azimuth 82%'. The azimuth murk, a standard 
bronze disk, note l l c ,  is  0.3 mile froin station, on left side of road in culvert, 
nnd i n  azimuth 2G7'46'45". 

Plririe coordinates : ( C ) ,  z=284,109.00 feet ; 2/=8112,8G4.31 feet ; the grid 
azimuth to the azimuth rnark=268"10'05''.* 

Lane (Mnricopa County, E. B. Latham, 1934).-On the west side of a lane 
0.1 mile south of U. S. Highway No. 80 and 4 feet enst of the fence line 
running north and south. To reach from Buckeye: Follow the highway east for 
about 6.5 miles to the Bluc Bonnet sign and turn light, going 0.1 mile to the 
station. Marked by standard bronze disks as described in notes 111 find 7n. 
Reference mark No. 1, a standard bronze reference disk, note l l a ,  is 15.730 
meters (51.61 feet) from station in  aziniuth 94"60'. Reference murk No. 2, 
a standard bronze reference disk, note l l n ,  is 18.7% meters (61.67 feet) from sta- 
tion in azimuth 262"27'. Azimuth mark (reference mark So. 3) ,  a standard bronze 
disk, note l l u ,  is on the north side of I3igh:hWny No. 80 just at the head of 
the  lune und about 0.16 mile from station in azimuth lOO"37'32". 

Plane coordinates : (C) ,  m=330,160.13 fee t ;  1/=8G4,68G.M feet ; the grid azi- 
muth to the azimuth mark=100"55'53".* 

Cotton (Miiricopa County, E. B. Latham, 1935).-About 3.6 miles west of 
the town of Cold Water, on the  south side of the rond and 0.1 mile wevt of a 
Cross rond. The surface mark is stamped 1934 but was not occupied until 
1935. Marked by standard bronze disks as describrd in notes l a  and 7a. 
Rrference mark No. 1, a standard bronze refcrence disk, note 11% is 18.044 
meters (59.20 feet) from station in azimuth 182'07'. Reference ninrk No. 2, 
a standard bronze refercrtcc disk, note l l n ,  1s 11.353 meters (37.25 feet) 
from station in azimuth 272°K~'. Azimuth mark (reference mark No. 3)  is Set 

*This azimuth hns been computed by the flrst formula (p. 67). neglecting the Second 
term. 

No check on this  positlon. 
For notcs in rcgard to marking of stations, see page 03. 
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in  n cement culvert of an irrigation ditch, 0.4 mile cast of tlie station and on 
the sonth side of the highway in azimuth 270"4'03". 

Plane coordinates: ( C ) ,  x=340,474.82 feet; 2/=888,298.20 feet ;  the grid azi- 
muth to the azimuth mark=270"20'21''.* 

Cashion (Maricopa County, E. B. Latham, 1035).-About 13.0 miles west of 
Phoenix and 0.3 mile east of Cashion; about 30 feet north of U. S. Highway 
No. 80, niidway between it and tracks of the Southern Pacific Railroad and 
about 150 paces west of rriilroad signals 8933 and 8Y34. hlarkctl by standard 
bronze disks as descrlbcd in  notes la and 711. Reference mark No. 1, a 
standard bronze rcfcrence disk, note l la ,  is 18.780 meters (61.81 feet) from sta- 
tion in nzimutli O"44'. Rcfercnce mark No. 2, a standard bronze reference 
disk, note l l u ,  is 17.078 meters (58.03 feet) from strition in  azimuth 6"48'. 
Azimuth mark (reference murk No. 3), a standard bronze disk, note l la ,  is 
located a t  Cashion. about 0.28 mile west from the station. on the south side of 
U. S. Highway No.' 80 arid in tlie fence line about 10 feet.from the cage of the 
pavement i n  azimuth 88'13'22". 

L'lane coordinutes: ( C ) ,  z=3SS,008.63 feet : ?/=88G,162.71 feet ; the  grid nzi- - 
mutli to tlie azimuth mark=86"25'44".* 

Power plant west of Phpenix, chimney (Mnricopri County, E. B. Latham, 
1034) .-Plane coordinates: ( C ) ,  z=qL7,5O!l feet ; ?/=888,840 feet. 

Phoenix, Westward €Io p o t e l ,  flagpole (Maricopa County, E. B. Liitham, 
1034) .-Plane coordinates : ( C ) ,  m=452,159 feet ; ?/=S!B,O!)(i fcrt. 

Phoenix, yast radio tower (Maricopa County, E. B. Latham, 1934) .--Plane 
coordinates : 

Phoenix, yest radio tower (Maricopa County, E. B. Lutliam, 1034) .-Plnne 
coordinatrs : 

Phoenix (Mriricopa County, E. B. Lathnrn, 1035).-Ahout 0.2 rnila east of 
t h r  south end of Seventh Avenue in  tlie northcast corner of the city of I'hoenix 
dumping grounds, on the north bank of the Salt River. Marked by standard 
bronze disks us described in notes l a  rind 7a. Referrncr ~nnrlc So. 1, a striindard 
bronze reference disk, note l l n ,  is 20.568 meters (97.01 feet) from station in  
azimuth 200"32'. Rcfercnce inark No. 2, a standnrd bronze refcrrncc disk, note 
1111, is 31.518 meters (103.41 feet) from station in azimuth 133"06'. No azimuth 
mark cstnblished. Other stations visible frorn the ground. 

Plane coordiiiates : ( C ) ,  a?=450,273.33 feet ;  1/=8Sl,W0.93 feet. 
Whitem (Mariropa County, E. B. Li tham, 1935).-About 3 miles west or 

AIcsn, on the Iiorlh side of U. S. Higliwny No. 80 and in tlic yard of Mi,. E. AI.  
White. Station mark is about 15 feet east of tlic fcncc ut the west edge of the  
yard, and about 50 feet north of the ditch. Marked by standard bronze disks as 
described in notes lri and 7a. Reference mark No. 1, a strindrird hronze reference 
disk, note l l a ,  is 22.70 inctcrs (74.5 fcet) from station in  azimuth 209"07'. Ref- 
erence rnarlr So.  2, a standrird bronzc reference disk, note l l a ,  is 40.64 meters 
(133.3 fer t )  from station i n  azimuth 282"47'. Azimuth mark is Coast and 

Geodetic Survey bench murk M 22, 1933, set in a concrete lieadgate of the 
ditch on tlie north side of U. S. IIighway No. 80 and in njsimuth 80"49'31". 

P1a11e coordinates : ( C ) ,  m=60S,7Ci4.00 feet ;  2/=876,485.04 feet ;  the grid mi- 
mutli to brncli mark A I  22=8G048'34".* 

( C ) ,  z=452,325 f re t ;  2/=890,925 feet. 

( C )  , m=452,003 feet ; ~=801,368 fret. 

Tempe Butte, airway beacon (Maricopa County, E!. B. Latham, 1935).-Plane 

Landing (Muricopn County, E. 13. Latlium, 1035).-0n the ton of a gatellouse 
coordinutes : ( C ) ,  m=4!)4,375.82 feet ; 1/=883,297.37 feet. 

on the so;tli side of the ArizOrra Curial, about 0% miles cast 02 ScottGdidale (air 
line). There is a landing Aeld soutliwest of station. Miirked by a standiird 
bronze disk, set in the top Of the Iiouse, 1.250 nlctrrs (4.10 feet) from tlie south 
side and equidistrint from the east and west sitlcs. Reference mark No. 1, ti 
standard bronze reference disk, in  top of floodgate, is 13.0-15 meters (42.80 feet) 
from station in  azimuth lOO"36'. Reference inarlr R'o. 2, ri standard bronze rcfer- 
ence disk, in top of main gate, is 15.5!)0 meters (61.15 fer t )  from station in  
azimuth 286"OO'. Tlic azimuth mark, a stundurd bro~ize tllsk, is on the north 
side of the road about one-fourth lnik from t h r  statioii in :izimuth S4"50'12". 

Pliine coordinates : (C) ,  m=532,084.70 feet ; 2/=010,538.60 feet ; the grid azi- 
muth to the azimuth n1urlr=84"4(i'43".* 

Granite Reef (Maricopa COuntY, E). B. Lnthnm, 19331i).-On the south end of 
tlir Gronite Itecf Dam, which is ribout 10 miles up  the Salt River from the city 

*TMS nzlmuth has bceii computed by the first formula (p. 67), neglecting tho second 
term. 

1 No check on this position. 
For notes in rcgnrd to marklng Of stntions, 6ce pnge 63. 
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of Mesa. Station mark is a standard disk set in the concrete of the dam just  
north of the south gatehouse. Reference Mark No. 1, a standard disk set in  the 
concrete of the a i m  just  east of the south gatehouse, Is 16.342 meters (53.62 
feet) from station in azimuth 316"W'. Reference mark No. 2, a U. S. Bureau 
of Ileclarnation bench mark (elevation 1,325.F), set in  the concrete of the dam 
just  west of the gatehouse, is 14.390 meters (47.21 feet) from station in azimuth 
19'53'. The azimuth mark i s  U. S. Bureau of Reclamation bench mark No. 9, 
set i n  the concrete siding of the spillway on the north side of the dam, and in 
azimuth 16;5"44'03". 

Plune coordinates: (C) ,  (c=568,W.20 feet ; u=914,671.62 feet ;  the grid azi- 
muth to the azimuth mnrk=165"36'34".* 

Stewart Dam (Maricopa County, E. B. Latham, 1935).-0n :i small hill about 
one-half mile southeast of the east end of the Stewnrt Dnm which is located 
about 24 miles east of Mesa. Miirked by a standard bronze disk as  described 
in note 4. Reference mark No. 1, a standard bronze reference disk, note 12c, 
is 12.800 meters (41.09 feet) from station iri azimuth 203'50'. Reference mark 
No. 2, a standard bronze reference disk, note 12c, is 20,230 meters (60.37 feet) 
from station in azimuth 138O07'. The azimuth mark, a small CrOSS made i n  the 
floor of the walk on the cast side of tlie dum, is in azimuth 108"30'51". 

Plane coordinates : (C) , s=F17,f;OF.10 feet ; ~=033,383.01 feet ; the grid nzi- 
muth to the azimuth mark=108'15'02".* 

AJO TO TUCSON TO PHOENIX TO WINKELMAN ARC 

Principat points  

Ajo (Pima County, G. D. Cowie, 1920; 1935; 1936).-0ii tlie summit of a black 
mountain (the highest point oii the highest hill within a rridius of 6 miles from 
the town of Ajo), and 3 miles, air line, southeast of Ajo. Stntion is  best 
reached by tnking the Sonoyta roud south from Ajo for 3 miles. The moun- 
tain is  on the east side of the Sonoytu Road and about 1 mile from the road. 
Marked by a standard bronze disk as described in note la.  Reference mark 
No. 1, a standard bronze reference disk, note 12a, is  9.278 meters (30.44 feet) 
from station in azimuth 195"W. Reference mark No. 2, a standard bronze 
reference disk, note 12a, is 12.042 meters (39.51 feet) from station i n  azimuth 
28394'. The azimuth mark, bench mark S 36, was established in 3933 by 
the Coast and Geodetic Survey. I t  is a t  a n  intersection of the Ajo-Tucson 
Highway with n plain track road to the south, 1.3 miles southcast of Rowood 
Post Ofice, about 10 ynrds south of the main highway, and nhout 3 miles from 
station in azimuth 192'27'37''. 

Plane coordinates : (C)  0=214,119.11 fee t ;  y=482,GG0.18 fcct ; the grid nzi- 
muth to bench mark S 36=102"67'10".* 

Nine Mile Peak (Pima County, G. D. Cowie, 1020; 1935; 1936).-0n a very 
prominent reddish-colored peak about 2 miles south of the Ajo-Sells Highway 
a t  a point 25 miles east of Ajo and 9.4 miles west of Tracy's store, and 23 
miles west of Covered Wells. Marked by a stiindard bronze disk as described 
in  note 4. Reference mark No. 1, a standard bronze reference disk, is 7.614 
meters (24.98 feet)  from station in azimuth 247'58'. Reference mark No. 2, 
a standard bronze reference disk, is 9.630 meters (31.59 feet) from station 
in azimul'li 135"19'. The azimuth mark, a standard bronze disk stamped 
"Nine Mile 1035-1936" is 0.45 mile from station in azimuth 257'10'45''. 

Plane coordinates : (C) ,  3=310,364.04 feet ; 2/=437,548.50 feet ; the grid azi- 
muth to tlie azimuth mnrk=257"30'21".* 

Grande (Pima County, E. B. Latham, 19%; 1936).-0n u flat-topped 1nv11 
ridge 10.5 miles northeast, air line, of Nine Mile Peak and 0.5 mile east of 
a promillent clump of lava rocks which project far ther  out into the vnllcy. 
hI:irlccd by a standard bronze disk as described in note 211. Refrrenrt: mark 
No. 1, ti stnndurd bronze reference disk, note 12n, is 11.002 meters (30.10 feet) 
from station In azimuth l(i4"15'. Reference mark No. 2, a standard bronze 
reference disk, note IZri, is 6.138 meters (20.14 feet) from station in  azimuth 
244"lS'. The azimuth mark (1936), in bedrock on the top of a clump of lava 
rocks, is one-half mile from station in iizimuth 81'09'39''. 

Plane coordinates: (C), 0=348,082.96 feet: ~=469,025.34 feet: the grid uzi- 
mut'li to  the azimuth innrk=8lo25'25".* 

*This azimuth has been computed by thc first formula (p. 67), ncglectlng the second 
term. 

For notes in regard to marking of stations, 8ee pnge 63. 
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Redondo (Pima County, G. D. Comie, 1920; 1936; 1!336).-On rounded knob 

on the second mountain range east of the Indian village of POSO Redondo and 
33 miles by road east of Ajo, in the center and highest portion of a long lava 
ridge, 9 miles, a i r  line, north of Nine Mile Peak, on tlie northern one of two 
lighter colorcd rocks forming the summit. Marked by a standard bronze disk 
as described in note 1. Reference mark No. 1, a standard bronze reference 
disk, note l l a ,  is 0.975 meters (32.73 feet) from station in azimuth l!j3"10'. 
Reference mark No. 2, a standard bronze reference disk, note l l a ,  is 11.622 
meters (38.13 feet) from station in azimuth 332'463'. Azimuth mark was 
established in 1936. It is set in a large boulder, 2 feet by 3 feet iind 3 feet 
above the ground, on the top of the ridge, about halfway bctween tho stntion 
and tlie northwest end of the ridge, about 75 feet lower than the station nnd 
three-fourths mile from station in azimuth 138"11'05". 

Plnne coordinates : (C) , z=312,032.07 feet ; ~=472,4GG.38 feet ; the grid azi- 
muth to the azimuth mnrk=138"30'30".* 

Llano (Pima County, El. B. Latham, 1935 ; 1936) .-On the nortlieast hill of five 
lava hills ubout 9 miles, a i r  line, from Pisinemo on the Sells-Ajo Highway, 
one-fourth mile northwest of a charco and a n  old camp site and on tlic highest 
and most southerly point of tlie hill. Marked by a stnndnrd bronze disk ns 
described in  note 4. Reference mark No. 1, a standard bronze reference disk, 
note B, i s  12.613 meters (41.38 fcet) from station in  azimuth 10O"Oc)'. Rcfer- 
Cnce mark No. 2, n standard bronze reference disk, note 12c, is 13.039 meters 
(42.78 fcct) from station in azimuth 284"02'. The uziniritli mark, 11 stnndnrd 
bronze disk, note 12c, is on the  north end of the first hill to the south nnd 
one-fourth mile from station in  nzimuth 341OG4'38". 

Plane coordinates : (C) , c=338,145.13 feet ; ~=40G,18G.9G f re t  ; the grid azl- 
muth to  tlie azin~uth mark=342"11'18".* 

Blanco (Pima County, El. 13. Lathnm, 1935; 1%i(i).-Oii nn isolnted lava butte, 
9 miles, a i r  line, north of Pisinemo rind npproxiniatcly three-fourths mile south 
from the Ajo-Sells Road at  its nearest point. Marked by a stnndard bronze 
disk as described in note 2a. Reference mark No. 1, n standard bronze refer- 
ence disk, note 12a, is 6.432 meters (21.10 feet) from station in azimuth lll"54'. 
Reference niarlc No. 2, n standard bronze reference disk, note 12a, is 4.349 meters 
(14.27 feet) from stntion in azimuth 208"33'. An nzlninth mule  was set in 19338 
(no marking or  distance given), nnd is in azimuth 180°26'00" from stntion. 

Plnrie coordinates : (C) ,  ~ ~ 3 9 4 , 6 5 0 . 3 0  feet ; ~=423,130.74 feet ; the  grid mi- 
mutli to tlie azimuth mark=18G03G'52".* 

Comeva (Pima County, E. B. Lathum, 1935; 1936).-On the highest point of 
a low blnck lava hill about 4 miles southwest of the trading post of Pisinemo, 
on tlie Pnpngo Indian Reservation. Reached as follows from Pisinemo: Go 
south froni the Sutlicrland trading post nlong the Snntn Cruz Road for 3.2 miles 
to a point where the road lias three branches. Tnlce tlie extreme right fork and 
go 0.8 mile to  the Indian village of Lopez. Bcnr to tlie riglit between corral and 
houses and go 0.2 mile to  a Y intersection. Keep straight ahead on tlie main 
track road and go 1.5 miles to the base of smnll lnvn hill. From the bnsc it 
is a 10-minute pack to  the top and station. Marked by n standard bronze disk 
nn described in note 4. Rcfcrenre niarlc No. 1, a standard bronze referrnce 
disk, note 12c, is 9.72 metcrs (31.0 feet) from station in nzimuth 339'21'. Ref- 
erence mark No. 2, a standard bronze reference disk, note 12c, is 10.005 meters 
134.79 feet) from statlou in nzimiitli 44"43'. The nzimuth ninrk. n stnndnrd 
bronze disk, note l l n ,  is a t  the Y intersection and about ly2 miles 'distnnt froln 
the station in  azimuth 298"20'07". 

Plane coordlnntes: ( C ) ,  m=3W341.CH) feet; 2/=3&3,260.34 feet ; the grid azl- 
ninth to  the nzimuth mnrk=298"34'29".* 

Black Butte (Pima Conllty, E. B. Latham, 1O35) .-Froin rrchoollio11se a t  
Pisinemo, go south on the Sells noad  for 2.8 miles, turn left onto track rond nnd 
go 4.5 miles, tnke left fork, and go 1.6 miles, take left fork and go 0.5 mile, turn 
left off main roud, and go 0.1 mile to bnse of a prominent, detached blnclt lnvn 
hill. From here follow ridge southwestwnrd to a summit of hill and stntion. 
Marked by n stnndnrd bronze disk as described in note 411. Reference mark No. 1, 
a standiird bronze reference disk, note 1211, is 6.837 meters (22.43 fect) from 
station in  azimuth 150"06'. Reference mark No. 2, a standard bronze reference 
disk, note la, is 4.738 meters (15.64 feet) from stntion in azimuth 234'17'. No 
azliniith mark was estnblishcd. Other Stntions a r e  visible from thc ground. 

*This azimuth has been computed by tlie flrst formuln (p. 07), neglecting tho second 
term. 

Ifor notes in regard to marking of stntlons, 6ee page 03. 
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Plane coordinates : (C) , m=407,185.95 feet ; ~=385,346.32 feet. 
Kopeka (Pima County, E. B. Latham, 1935; 1936) . -0n the summit of :i very 

prominent peak locally called Kopa, 9 miles, a i r  line, south by west of Pisinemo. 
Marked by a standard bronze disk as described in note 2. Refereuce mark 
No. 1, a standard bronze reference disk, note 4, is 0.433 meters (30.95 feet) from 
station i n  cizimuth 283"67'. Reference murk No. 2, a standard bronze disk, 
note 4, is 3.689 meters (1210 feet) from station in azimuth 25"20'. I n  1936 a n  
azimuth mark mas established on a brushy flat about 0.1 mile west of an earth 
reservoir, 10 feet south of a track road, projecting about 8 inches above the 
ground and 3 miles from station in  azimuth 235"19'42". 

Plane coordinates : (C) ,  m=384,915.30 fee t ;  2/=334,710.55 feet ; the  grid azimuth 
t o  the azimuth rnark=235"31'28".* 

Plain (Pima County, E. B. Latham, 1935; 1%6) . -0n  the Papago Indian 
Reservation, about 13% miles east-southeast of Sells and about 4% miles 
southwest of the Indian village of Big Fields, on the flat desert plain lying 
northwest of the  Baboquivari Mountains, and just cast of Kopa Peak, 
about one-eighth mile northeast of the Big Fields-Molenitus Ro~id, on a 
slight rise of ground, on the west side of a shallow swale, 18 feet enst of a 
Btubby paloverde tree. Marked by standard disks 11s deseribctl in notes l a  and ?a. 
Reference mark No. 1, a stand:ird bronze reference disk, note 110, i s  17.975 meters 
(58%' fcet) from stiition in azimuth 33459'. Reference miirlr No. 2, a shndarcl 
bronze reference disk, note l l a ,  is 15.769 meters (51.74 feet) from station i n  
azimuth 55"30'. The azimuth mark, a standard bronze disk, note l l a ,  i s  in 
azimuth 105"31'50". The distance to  the azimuth mark is not available and it 
was not recovered in  1936. 

Plane coordin:ites : ( C ) ,  m=441.829.13 feet : ~=320,83S.54 feet ;  the grid rizimutli 
t o  the azimuth 1nnrk=105"37'46".* 

Lesna (Pima County, E. B. Latham, 1935).-0n the summit of the high ridge 
comprising the northern par t  of the Lesnu Mountains, 2% miles, a i r  line, nortli- 
west of the church and Indian dwellings callrd La Lesnu. At La Lesna go 
through the gate at the corral and go northwest af the adobe and Ocotilla 
Indian shuck, thence around the corral on old road for 1.9 miles, turn left, go 
cross-country 0.5 mile tu  foot of steep slope at base of ridge and end of truck 
travel. (Stntion is 290" magnetic bearing from end of truck travel.) Continue 
on foot northward u p  tho slope to  the nurthernmost summit of the ridge and 
fitation. Marked by u standard bronze disk as  described in  note 2. Reference 
mark No. 1, a standard bronze reference disk, note 4, is 8.686 meters (28.50 
feet) from station i n  azimuth 16G051'. Reference mark No. 2, a standard bronze 
reference disk, note 4, is 11.808 meters (38.74 feet) from station in  azimuth 
274'55'. Boundaay nwnunzent No. l 5 G  ( I .  B. C.) may be used as an azimuth 
mark. 

Plane coordinates: (C) ,  ~=404,510.63 feet; 2/=271,287.43 feet: the grid nzi- 
muth to  bouiularu monument No. 1.56 ( I .  B. G.)=89"18'16".9. 

Alvnrez (Pima County, E. B. Latham, 1Y35).-On the highest peak of the 
northern end of the Alvurez Mountains, 3% miles, a i r  line, almost due south of 
Cowlic and 6 miles, a i r  line, nearly northwest of Vamori, on the same riinge 
and abuut 2 miles north of station Roclzg Pdnt .  Marked by a standard bronze 
disk as  described in  noteL2a. Reference mark No. 1, a stiindard bronze refer- 
ence disk, note 12a, is 8.626 meters (28.30 feet) from stution in azimuth 169"46'. 
Reference mark No. 2, a standard bronze reference disk, note 1211, is 7.393 
meters (24.28 feet) from station in azimuth 69"55'. Bouadayl mo?mmeitt No. 
153 (I. B. C.) may be used as an azimuth mark. 

Plane coordinates : ( C ) ,  ~=475,030.52 feet ;  2/=273,6,,5.59 feet ; the grid azi- 
muth to  boundaru monument No. 15.9 (I. B. U.) =71"39'03".1. 

Indian Oasis (Pima County, G. D. Cowie, 1920; 1934; 1935; 1030) . -0n a 
small isolated conical hill 4.2 miles by road southwest of Sells. Reached from 
Sells via tho main road from Sells as follows: From the post omce go west 
on the  Ajo road for 0.3 mile, turn lef t  about 30 yards south of bridge a t  Ted's 
garage, go 0.9 mile on main-traveled road along fence line, turn left and con- 
tinue on the main-traveled road for  3.3 miles to point where this  road crosses 
graded road, at end of truck travel. From here climb southeasterly up hill to 
station. Marked by n standard bronze disk set in concrete, note 3. R(1fcrence 
mark No. 1, a standard bronze reference disk, note 12a, is 8.550 meters ( 2 8 . a  

*This azimuth hn8 been computed by tlic flwt formuln (p. 07). neglecting the second 
term. 

For notes in regnrd to marking of stntions, see page 63. 
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feet) from station in azimuth 241'59'. Reference mnrk No. 2, a standard bronze 
reference disk, note l2a, is 9.755 meters (3201 feet) from the  station in azi- 
muth 20'07'. The nzirnuth murk, u standard bronze disk, note 118, is about 
one-half mile from station in azimuth 231"44'35". 

Plane coordinates ; (C) ,  ~ ~ 4 9 4 , 0 1 7 . 8 6  feet; 2/=319,298.98 feet; the grid azi- 
muth to  the nzimuth mark=23l045'11".* 

Boundary monument No. 150, eccentric (Pima County, H. B. Latham, 1936; 
193G).-On a low rocky hill east-southenst of boundmu monzimeitt No. 160 
( I .  B. C.) nnd can be reached from Sells by going south t o  Vnmori. Tlie rocky 
ridge on which the station is located is conspicuous from Rocky Point Indian 
village und bears 228", mngnetic, from the village. Mnrked by a standard 
bronze disk as described in note 2 Reference mnrk No. 1, n stnndnrd bronze 
reference disk, note 1211, is 9.568 meters (31.39 feet) from station in azimuth 
292"52'. Reference mnrk No. 2, a standard bronze refererice disk, note 120, 
is 4.568 meters (14.99 feet) from station in  azimuth 176"27'. Boundaw 
?no?wnmtnl No. 150 ( I .  B. U.) is one of the masonry type, 11 feet high ~ m t l  
3Yl fc-t squnre a t  the base and is situated on the level ground approximately 
100 feet northwest of the base of a small lava outcropping ledge which i s  
npproximately 30 feet in height. It is 60.14 meters (187.3 feet) from stntion 
in azimuth 1G4°37'08''. 

Plnne coordinates : (a), 0=450,703.20 feet ; ~=236,515.63 feet. 
Rocky Point (Pima County, G. D. Cowle, 1920; 1934; 1935; 1936).-0n the 

Papago Indian Reservation 6 miles west of the Indian village of Vamori, 
nbout 21h miles north of the village of Rocky Point, on the  southerly and lower 
Summit of a double penk n t  the  south end of the Alrnrez Mountain Range, 
cbout one-tliird mile south of the  highest penk and separated from i t  by n saddle 
of 100 feet less elevation, on the  central and highest par t  of the summit, about 
50 fcet northenst of n lone snLwnro cactus, in a n  outcrop of ledge rock. Stntion 
is mwked by a stnndnrd bronze disk as described in note 2. Reference mnrk 
No. 1, a standnrd bronze reference disk, note 12n, in rock ledge, is 20 feet south- 
enst of a lone saguaro a t  west edge of summit and 10.105 meters (33.15 feet) 
from station in azimuth 31"41'. Reference mnrk No. 2, a standard bronze 
reference disk, note 12a, in rock ledge, is near the south edge of the summit, 
15.E5 meters (51.36 feet) from station i n  azimuth 30S040'. The azimuth 
mark, a standard bronze disk, note l l a ,  i s  on the road lending to the foot of 
the station penk, one-hnlf mile north nlong the road from n Y at the villiige 
of Rocky Point, 15 fecit southwest of tho center of the rond, 10 fvet north of 
corner fence post and 1% miles from station in nzimuth 4'19'26". 

Plane coordinates : (C), 0=475,638.73 feet ; ~=260,739.10 feet ; the grid 
azimuth to  the azimuth marlc=4"21'55".* 

Union (Pimn County, E. B. Lnthum, 1935).-About 6 miles, nir linr, sonth- 
west of the village of San Miyel ,  on the highest and most northerly peak 
of the  two summits between which pnsses the internntionnl boundnry line. 
Boundnry monument No. 146 (I. B. C.) lies in  the low saddle between the two 
liighest pcnks. Mnrked by n stnndard bronze disk ns described in  note 4. 
Reference mnrk No. 1, a s tmdard  bronze reference disk, note 12c, is 10.627 
meters (34.54 feet) from station i n  azimuth 130'58'. Reference mark No. 2, 
n Stuiidnrd 1)ronze refererice disk, note la, is 6.138 meters (20.14 feet) from stn- 
tion in nzimuth 7G057'. Azimuth mnrk, a crifrn or1 low hill, is 2 miles from 
etntion in nzimuth 228'22'04''. 

Plane coordinntes : (C) ,  0=512,416.04 feet ; u=216,!506.42 feet ; the  grid 
azimuth to cnirn on low hil1=228"20'49".* 

Comely (Piinn County, E. B. Lnthnm, 1035 ; 1936).-About 131h miles south 
by enst of Sells, 6 miles south of the Indian village of Topawa, 7 miles north 
of the villnge of Snn Miguel, on the Papngo Indian Rescrvntion, on the central 
und highcst one of a group of low hills known as the  Animns Mountains, lying 
about three-fourths mile west of the Topawn-San M i y e l  llond and telephone 
h e ,  on the highest part, in  the approximate center of the summit, in top of a 
small boulder which projects u few inches above gronnd. Mnrked by n 
stnndnrd bronze disk as described hi note 4. Reference mnrlz No. 1, a standard 
bronze reference disk, note 12a, is down the north slope of the summit, in  a n  
outcrop of ledge rock, 9.789 mctcrs (32.12 feet) from stntion in nzimuth lS8'15'. 
Reference inark No. 2, a stundard bronze reference disk, note 12n, is on crest 

*This nzlmuth hns been computed by tIie flrst formula (p. O?), ueglectlng the becond 
term. 

For notcs in rrgnrd to mnrking of stntioos, see pnge 63. 
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of the summit a t  its north end, set in top of a small boulder and 9.978 meters 
(32.74 feet) from station in  azimuth 292"57'. The azimuth mark, a standard 
bronze disk, note l l a ,  is on the Topuwa-San Miguel Road, 0.7 mile south- 
southeast along the road from a surface water p n i i  and corrals on west 
side of road, about 20 feet west of the center of the road, about under the 
telephone line and is about three-fourths mile from station in azimuth 
230"62'50". 

Plane coordinates: (C), m=529,023.83 fee t ;  y==2&4,181.49 fcct ;  tlie grid 
azimuth to the azimuth mark=23Oo49'48".* 

Boundary monument No. 144 (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 
E. B. Luthum, 1935 ; 1036) .-On the Uuited States-Mexico bouridnry line about 
4 miles, a i r  line, from the village of San Aliguel. To rencli the moriuinent 
from San bliguel, go soutli for  0.3 mile and turii left around corral and reservoir 
(charco) ; continue south 1.1 miles, take left lark, go 0.6 mile and kcep straight 
ahead for 2.1 miles to the gate in  the  boundary fence. Pass through tlie 
gate and turn to the left, following the dim tracks about one-hulf mile to sta- 
tion. Station is marked by a small cross n1;ide in  the top of the monumeiit 
by the observing party at the time station was occupicd. Alonuiiient is metal 
with pyramid top. Reference Mark No. 1, a standard bronze reference disk, 
note l l a ,  is 31.426 meters (103.10 feet) from station in azimuth 143.52'. Refer- 
ence mark No. 2, a standard bronze reference disk, note 1111, is  21.440 meters 
(70.34 feet) from station i n  azimuth 237"33'. Azimuth mark, a standard 
bronze disk, note l l a ,  is on the south side of the international fence and 0.3 
mile west of the station in  uzimuth llZ"40'22". 

Plane coordinates : (C) ,  e=648,452.07 feet ; y=200,704.28 feet ; tho griJ 
azimuth to  the azimuth mark=ll2"35'30".+ 

Choulic (Pima County, E. E. Latham, 1V35; 1930).-About 5 miles north and 
about 8 miles east of the town of South San Miguel an the  southern end of a 
long high ridge. Marked by a standard bronze disk as described iri note 211. 
Reference mark No. 1, a standard bronze reference disk, note 120, is  0.400 
meters (31,14 feet) from station i n  azimuth 210'11'. Reference mnrlr No. 2, 
11 standard bronze reference disk, note 12a, is  14.420 meters (47.31 feet) from 
station in azimuth 329"18'. The azimuth Inark, on n point of ridge a few 
feet higher thun the station, is about one-half mile Irom stntion in nzimuth 
221 "45'64". 

Plane coordinates : (C) ,  m=683,788.70 feet ; 2/=247,251.71 feet ; the  grid azi- 
muth to  the azimuth mark=221"37'25".+ 

Presumido (Pima County, E. B. Lathnm, 1035).-To reach from Sasabe, .go 
north for 4.0 miles and turn left at  brown mail box with arrow poiritlng direction 
"Presumido Ruad," go 1.8 miles, turn sharp right and go 0.5 mile to gate (Game 
Reserve), continue on for  3.0 miles to end of truck travel. This point can also 
be readied from San Miguel by going south to the boundary fence; here turn 
left, go 3.6 miles to boundary monument No. 142, continue 6.4 miles to gate, 
continue 0.1 mile t o  store building, continue 3.0 miles to snme end of truck 
travel. On foot go up  the hill t o  the mestwrird to  the summit of the  ridge, thence 
follow tlie ridge to  the right to the flrst high summit nnd 8tation. Rlarked by a 
standard bronze disk as described in note 2u. Rcferrnce mark No. 1, a standard 
bronze rcfcrence disk, note 123, is 17.801 meters (50.76 feet) from station in 
azimuth 83"53'. Rrferencc mark Xo. 2, u standard bronm rcfcrence disk, note 
12a, i s  13.060 metrrs (42.85 feet) from station in nziniutli 140"05'. BoiciidarU 
mon?rmmt N o .  142.4 ( I .  B. 0.) may be used 11s a n  azimuth mark. 

Plane coordinates: (C), $=592,245.71 feet ; 1/=MG,214.72 feet ; the grid azimuth 
to  boundaru monument No. 142A ( I .  B. C.)  =60"45'05".9. 

Pozora (Pima County, E. B. Latham, 1935 ; 1930).-About 4.5 miles northwest 
of Sasabe, on the highest point of the  highest mountain between the l'resumido 
Road iind the Mexico boundary line In that vicinity, in sec. 11, T. 22 S., 12. 7 E. 
Ridges extend northeast, southwest, southeast and northwest from the highest 
point. Marked by II stundard bronze disk as descritwd in note 4. Reference 
mark No. 1, a slandard bronze reference disk, note 12a, is  8.200 meters (26.90 
feet)  from station in azimuth 219"16'. Reference mark No. 2, n standard bronze 
reference disk, note 1211, is 11.2D5 meters (37.00 feet)  from station in azimuth 
333'50'. Boundary monument No.  140 ( I .  B .  U.) may be used as an azimuth 
mark. 
*ThL azlmuth hns been comDuted by the first formuln (p. 07), neglectfng the second 

term. 
For notes in regard t o  mnrklng of atntlons, BW pnge 63. 



TliIANGULATION IN ARIZONA, PART 1 109 
Plane coordinates: (C) ,  z=698,596.33 feet: y=190,859.66 feet ; the grid azimuth 

to boundary mommcnt No. 140 ( I .  U .  C.) =336"31'38".0. 
Altar (l'ima County, U, B. Latham, 1935).-'J!o reach from Sasabc, go north 

5.0 miles to Gill Riineh mail box (a lurge white woodcu fixture on the right side 
of the  rond), eontiiiue on the Susubc-Tucson Road for 2 4  miles, pass througli 
cattle guard, go 1.8 miles to  two "Game Refuge" signs on the left of the  road, 
go straight ahead 1.5 miles, turn left and follow trucks cross-country on low 
ridge between two washes for 0.7 mile to  station. Marked by a standard bronze 
disk as described in note 4n. Reference mark No. 1, a stnndiird bronze reference 
disk, note 12c, is 21.212 meters (69.59 feet) from station in azimuth 180"38'. 
liefereiice mark No. 2, a stiindiird bronze reference disk, notc 72e, is 20.189 meters 
((16.24 feet) from station i n  azimuth 267O25'. Azimuth nitirk, a standard bronze 
disk, note 12c, is  on the west side of 1iigliw:iy and 0.7 mile from station in  oziinuth 
284 "32'00". 

1'l:iine coordinates : (C),  z=G28,355.92 feet ; 1/=239,558.00 feet ;  the grid cizl- 

Puertecito (U. S. A,) (Pinin County. m. I%. Lntham. 1935).-About 91/13 miles 
mutli to the azimuth mnrk=284"19'00".* 

north and 1%. miles east of Sasabe, on a smnll hill covered with boulders. This 
is the only noticeable hill for a radius of several miles. Marked by a standard 
broiize disk as described in note 4. Reference mark No. 1, t~ standard bronze 
refcrcnce disk, note Tic, is 11.600 meters (38.00 feet) from station in azimutli 
3'02'. 
15.605 meters (51.20 feel) from stution in azimuth lOl"40'. Azimuth m:irk, a 
standard bronze disk, note 12c, is on u small rocky linoll and one-quarter mile 
from stntion in  nzimuth 362"03'16". 

Plane coordinnles: (C) ,  z=G:l2,479.01 fcet ; u=224,860.28 fcct ;  tlie grid nzl- 
muth to  the azimulb mark=351"4953".* 

Cumero (Pima County, E. B. Lutham, 19333; 1936).--0n whnt is known ns 
Cumero Mountain, ubout 5% miles, uir  line, east of the town of Snsnbe at the 
southwest corner of sec. 28, T. 22 S., R. 9 E., on the highest point of the hill 
close to rock cairn. Marked by a stnndard bronze disk ns described in note 4. 
Reference intirlr No. 1, a standard bronze reference disk, notc 12c, is 14.008 
meters (45.96 feet) from station in azimuth 243"51'. Reference mnrlr No. 2, a 
standard bronze rcfrrcnce disk, note 12c, is 4.928 meters (10.17 feet) from sta- 
lion i n  uzimuth :j16"00'. Uozozdar~ moiiunzmt No. 1SG ( I .  U .  17.) may be used as 
a n  azimuth mark. 

Plane coordinates: (C), 3=650,141.53 feet: u=175,1500.39 feet; tlie grid azi- 
muth to  boundaru rnomcment No. 1% ( I .  B. 0.) =339"31'06".5. 

Las Gijas (I'iino County, IC. n. Li1tliriru, 1%5; 193(i).-About 40 miles south- 
west of Tucson, air line, and about 4 miles norlhwest of Arivacu, on tlie highest 
pcak of the  southern par t  of the Lus Gijas Mountnins, on tlie summit of a 
sharp kiioll of the high, V-shnped ridge, in tlic lipproximate center of the sum- 
mit. Marked by a stcmdard bronze dislc as described in note 2, set in mi out- 
crop of ledge rock, in a jumbled mass of small, reddish boiildcrs. Reference 
marlc No. 1, a standard bronze reference dlsk, notc 12n, is a t  llic southeast edge 
of the summit uiid about llh feet lower tlinn find 6.405 meters (21.01 feet) from 
station in  nzimuth 334'30'. Reference mnrlr No. 2, n stnndnrd bronze reference 
disk, note 12a, is on tlie soutliwest rim of the summit, slightly lowcr thnn the 
station and 6.850 meters (22.47 feet) froin stution in nzimuth 45"52'. The azi- 
mutli mark, a stnndard bronze disk, note 1211, is on the sunmiit of a sharp, lone 
peuk which is joined to the stntion petiic by a considerably lower, circular ridge, 
in  the center of the slinrp summit, in bedrock, one-half mllc froin sttition in 
azimuth 332O21'38". 

Reference mark No. 2, a standard bronze reference disk, note 12c, 

Plane coordinntcs : m=071,42S.70 feet ;  ~=228,203.21 feet ; the  grid nzimuth to 

Frarruita (U. S. A.) (Pima  count^. E. B. Lntliam. 1WJ!3.-On the summit of 
the  azimuth murk=332"04'18".* 

a hi$ sharp peak, known loc~l ly  as Yellow Jacket Bloihtain, ribout 6 miles, 
air line, due south of Arivacii, arid the highest point in the vicinity. Marlred 
by n standnrd bronze disk ns described in note 4. Reference mark No. 1, 11 
standard bronze reference clislr, note 12c, is 5.395 meters (17.70 feet) from 
station in azimuth 312'23'. Refcrcncc niark No. 2, a standard bronze refer- 

*This nzlniuth has been computed by the flrst formuln (p. e?), neglecting tile second 

For notes in regard to mnrklng of stntlons, BCC pnge 63. 
term. 
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ence disk, note 12c, is 7,720 meters (25.33 fcet) from station i n  azimuth 142"50'. 
Boundaru moiiument No. 1% ( I .  n. C. )  may be 1isc.d a s  an azimuth mark. 

Plane coortlinates : (C) , z=G82,187.38 feet ; ~=184,792.09 feet ; the grid azl- 
muth to boundany monument No. 1SG ( I .  B .  C.) =49"4'55".2. 

Jalisco (Pima County, E. I3. Latham, 1935; 19%).-About 5 miles, air line, 
east of Arivacn, 1 mile west-southwest of two small black buttes, known on the 
Army topographic sheets as Baston Buttes, 60 feet north of the road, nnd 
on the  highest gravel-topped hill. Marked by standard bronze disks as des- 
cribed in  notw l a  and 7a. Reference miirk No. 1, a standard bronze reference 
disk, note l l a ,  is 1fj.577 meters (54.39 feet) from station in azimuth 123"16'. 
Reference inark No. 2, a standard bronze reference disk, note l la,  is 22.805 
meters (74.82 feet) from stution i n  azimuth 355'11'. The azimuth mark, 8 
standard bronze disk, note l l n ,  is 0.3 mile from station in azimuth 84"Ol'Ol". 

Plane coordinates : (C), c=701,827.84 feet ; u=211,574.03 feet ;  the grid azi- 
muth to the azimuth mark=83"40'39".* 

Montana (U. S. A.) (Pima County, E. 13. Latham, 1835; 193G).--On tlie sum- 
mit of the prominent rocky peak lying about 3 miles southeast of the gold 
mining camp of Ruby, known as Montana Mountain, in top of flat rock outcrop 
on the crest of the highest point of the rocky outcrop comprising the 
summit, and about 60 yards southeast of tlie northwest end of t h e  
summit. Marked by 8 standard U. S. Army Engineer Corps disk, stamped 
"U. S. C. & G. S. 1935" set in a drill hole in the rock, note 2. Reference mark 
No. 1, a standard bronze reference disk, note 1212, stiimped "hlontarra 1036 
No. 1," is in  the top of a large boulder at north edge of the summit and 8.320 
meters (27.30 fcet)  from station in  azimuth 185'33'. Referelice mark No. 
2, a standard bronze reference disk, note 12c, is in top of a small boulder, on 
crest of the ridge and 7.580 meters (24.87 feet) from station in azimuth 30O"W'. 
The azimuth mark, a standard bronze disk, note 12c, stamped "Montanii 1935- 
1936," is on the  Nognles-Ruby Road, 1.4 miles southeast along the road from 
i t s  junction with the Arivaca Road a t  Ruby, 50 yards west of a roiitl fork, 10 
yards north of the center of the ro:td where it crosses crest of first divide 
southeast of Ruby, 20 fcet southeast of large red rock outcrop about 6 feet high, 
in top of reddish granite boulder ant1 2 miles from station i n  azimuth 
191"22'33". 

Plane coordinates : (C) ,  m=715,035.65 feet ; 1/=162,100.86 feet ; the grid azi- 
muth to  the azimuth mnrk=l9lo00'58".* 

Tumac (Santa Cruz County, E. B. Lnthnm, 1835; 1038).-At)out 23 miles 
northwest of Nogoles, near the line betwccn sw.  33, T. 21 S. and sec. 4, T. 22 S., 
R. 12 E., on highest mountain of the Tuinncacori Range with the exception of a 
dome-shaped reddish lool~ing hill to the northeast. Marked by a stiixidard 
bronze disk as described in note 4. Rt4erence mark No. 1, a standard broiixc 
reference disk, note 12c, is 5.745 meters (18.85 feet) from station in  azimuth 
318'45'. Reference mark No. 2, a stundiird bronze reference disk, note 1212, is  
5.718 meters (18.76 feet) from station in azimuth 52"16'. The azimuth mark, 
a standard bronze disk, note E a ,  is on rocky peak 0.3 mile from station in  
azimuth 257"41'07 ". 

Plane coordinates : ( C ) ,  0=740,5Q!l.37 feet ; 1~=201,110.07 fcet ; the grid nzi- 
muth to the azimuth mark=257"15'52".* 

Tubac (U. S. A.) (Siinta Crux County, E. 13. Latham, 1935).-About G milcs 
northwest of Tubnc ($1 small village on tlie Southern Paciflc Railroad) ; on the 
highest, most northerly peak in that  range or  locality. To reach from l:ubac, 
take U. S .  I-Iighwny No. 89 north 1.3 miles, turn west off highway at sign read- 
ing "Puerto Canyon Rnnrh", pass through two gates and go west for 0.3 mile 
t o  ranch house and windmill (inquire about key to  locked gate ahead). Con- 
tinue west on road from ranch and go 1.0 mile to  gate. Pass through gate and 
go 1.1 miles to  national for ts t  boundary and locked gate. Pass through gate, 
trike right fork, and go 1.3 miles to another gate and shack honse. From here 
one can drive about 0.2 mile further west to end of truck travel. From 
the shack the station lics 300" m n p c t i c  and t h e  bcst route is to follow up cnn- 
yon (wash) ,  take tlie right fork through small pass between the rocks to  crest 
of ridge, thence along nor111 slope of ridge to  top and station. Station mark i s  
a U. S .  Army triangulation disk set In drill hole in rock. Mark reads "U. S .  

*This nzlmuth hna been computed by the first formuln (p. 07), neglectlnE the second 
term. 

For notes in regord to mnrking of stntlons, see pnge 83. 
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Army, Fort  Sam Houston, Texas". Reference mark No. 1, a 6tnndard bronze 
reference disk, note l2a, is 10.500 meters (34.45 feet) from station in azimuth 
28532'. Reference mark No. 2, a standcird bronze reference disk, note 12n, is 
12.9% meters (42.40 feet) from station in  azimuth 347"24'. Tzcinacacori Na- 
tional Noiizcmcibt may be used as a n  azimuth mark. 

Plane coordiniites : (C), ~=746,94202 feet ; 1/=237,395.70 feet ; the grid azi- 
muth to  1'untuc.acori Natzonal &ionuntmit=322"12'28".0. 

Slope (Santa Cruz County, El. B. Latham, 1935).-About 20 miles north of 
Nogales, in southenst corner of sec. 1, T. 21 S., R. 13 E., about S miles etist of 
the town of Tubnc on a long high ridge running ecist and west. Marlced by a 
standard bronze disk as described in note 3. licferencc mark No. 1, a standard 
bronze reference disk, note 12c, is 9.19'2 meters (30.16 feet) from stalion in 
azimuth 72'51'. Reference mark No. 2, a standard bronze reference disk, note 
12e, is 9.460 meters (31.04 feet) from station in  iizimuth 282'220'. Tuinacucori 
National Moiiumciit niay be used ns an azimuth mark. 

Plane coordinates : (C) ,  m=797,475.99 feet ; ?/=230,201.60 feet ; the  grid axi- 
muth to Tunmcacori National Mmz~ntcnt=51"04'44".1. 

Cayetano (U. S. G. S.) (Snnta Cruz County, El. B. Latham, 1935; 1936).- 
About 14 miles north of h'ogales in NE. cor. sec. 12, T. 22 S., It. 13 E., about 
4 miles east of U. S. Highway No. 89, on the  northerly and highest one of the 
three peaks of t h e  Cayetnno Mountnins, a prominent lone peak rising from the 
series of low, parallel ridges between the highway and the  foothills of the Pata- 
gonia Mountains; in the approximate ceuter of the crest of the oblong summit 
just south of a shallow saddle. Murked by a standard U. S .  Geologicill Survey 
disk, stamped "Cnyetnno 1935," set in bedrock, note 2. llefercncc mark No. 1, 
a standard bronze reference disk, note 12n, stamped "Cayetano 1035-1930 No. 1," 
is along crest of ridge, near its north end, in an ontcrop of ledge rock and 13.352 
meters (43.81 feet) from stution in  azimuth 201'49'. Reference rnnrk No. 2, 
a standard bronze reference disk, note 12a, stamped "Cayetano 1935-1036 No. 2," 
is  down northeast slope of summit, about 30 feet below station, in  top of rock 
ledge and 18.860 meters (01.88 feet) from station in azimuth 2G3"2.S'. The 
azimuth mark, a stnndtird bronze disk, is on U. S. I-lighway No. 89, about o n e  
half milo north of a brick school building on west side of the  road, about 100 
yards northwest of an old adobe house, 50 ynrds north of overhead guy-wire, 
in  top of the south end of the east headwall of a small concrete culvert iinclcr 
the highway and about 3 miles from station in azlmutli 71O41'24". 

Plane coordinates : (C), m=707,527.89 feet; ~=195,304.22 feet : the  grid 
azimuth to  the  azimuth murk = 71"11'28".* 

Atacosa (Snntu Cruz County, El. B. Latham, 1036; 193G).-About 13 miles, 
a i r  line, northwest of Nogales; about 4% miles, a i r  line, north of the  Mexican 
border; on what is locally known as Atascosn Peak in tlie Coronado National 
Forest. Station mark is located about 3.8 meters northeast of the  northeast 
corner of the Forest Service lookout house on the snme peak. Marked by a 
Stnndard bronze disk as described in note 2. Reference miirk No. 1, a standard 
bronze reference disk, note 12 a, is 14.953 meters (40.06 feet) from station in 
aziniuth 15'20'. Reference mark No. 2, a standard bronze reference disk, 
hotr 12n. is 4.612 nictcrs (16.13 feet) from stiition in azimuth 5!)"03'. U. 6. 
.4r&-&kc is 3.875 meters. (12.71 feet) froin the station in aziniutli 43"N'. 
cairn is in  azimuth 179'26'53''. 

A 

Plnne coordinates: (C) .  a = 740,346.08 fcct: II = 154,097.40 feet: the grid 
azimuth to cairn = 179"01'47''.* 

Adobe (Santa Cruz County, E. B. Lnthnm, 1935).~-A\iout 8 miles, air line, 
north of Nogules; about 0.2 mile west of U. S. Highway No. 89, on the top of n 
low hill or knoll. Marked by a standard bronze disk. Reference mark No. 1, 
a standard bronze reference disk, is 26.940 meters (88.39 feet) from station in  
aziniuth 243"07'. Reference mark No. 2, a standard bronze reference disk, is 
11.542 meters (37.87 feet) from station in azimuth 144"08'. Azimuth mnrk (ref- 
erence mark No. 3) .  a stcindnrd bronze disk, is set in drill hole in culvert on 
the  east side of U. S. Highway No. 89, 0.2 mile south of old adobe house and 111 
azimuth 309"11'16" from the stntion. 

Plane coordinates: ( C ) ,  m = 795,20727 feet: u = 162,928.62 feet; t h e  grld 
azimuth to the azimuth marlc = 308"41'38''.* 

I 

- 
*Thle azimuth line been computed by thc flrflt formula (p. 07), neglecting tlie second 

term. 
For notes in rcgnrd t o  mnrklng of stntions, 8ee pngc 05. 
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Benedict (U. S. G. S.) (Santn Cruz County, J. S. Hill, 3910; 1919; 1035; 
1936).-AMut 5 miles south of Cnlabasas and 4 miles north of Nogales in 
sec. 27, T. 23 S., R. 14 E., on the highest round hill between tlie SanLi Cruz 
River and Nogales Creek. The station, identical with the U. S. Gcologicnl 
Survey station of the same name, is  marked with a standard disk station mark, 
cemented into tlie solid rock. The reference mark set in 1910, a cross cut in the 
top of a rock, is 14.37 meters (47.1 feet) from station in azimuth 230"36'. 
Rcference mark No. 1 (1935) (marking not known) is 14.106 meters (46.48 
feet) from station in  azlmuth 226"37'. Reference mark No. 2 (1935) (marking 
not known) is 4.092 mcters (13.43 feet) from station in azimuth 346"lO'. I n  
1036 a n  azimuth mark was eslabllshed about 1% miles west-northwest of the 
station on a ridge, just  after emerging from the wash on coming to  the station, 
33 feet south of the centerline of n road, about 100 yards east of the wash, the 
disk being set in a rock outcrop and in azimuth from station 124"06'57". 

P h n e  coordinates : (C) , ~=810,295.71 feet ; 2/=145,510.59 feet ; the grid azimuth 
to  the azimuth rnark=123"35'52".* 

Boundary monument No. 128 eccentric (Sonora, Mexico, E. B. Latham, 
1935).-About 8 milcs, a i r  line, west of Nognles, Brie. To reach from Nogales, 
follow U. S. Highway No. 89 north for 6.8 miles, turn left :it sign rcading 
"Ruby 23, Bear Valley lo", go 6.6 miles, turn left off mnin road arid go 0.05 
mile, keep straight ahend for 2.5 miles to end of truck travel; from here hike u p  
creek bottom for about one-third of a mile to second sharp left bend in creek, take 
trail up  left side of canyon to crest of first ridge, then follow trail along ridge to 
station. Rcfcrence 
mark No. 1, a standard bronw referen6e disk, note 13a, Is 7.50 meters (24.6 feet) 
from station in azimuth 241"33'. Reference mark No. 2, a st:indard bronze ref- 
erence disk, note 131, i s  8.724 meters (28.02 feet) from statlon in nzlmufli 
172"59'. Uozindar~i mon?cment No. 128 ( I .  B. C.) is  3.480 meters (11.42 feet) 
from station in azimuth 183"44'. 

Plane coordinates : (C) ,  ~=701,779.07 feet ; 2/=122,270.38 feet. 
Baldy 2 (Snntn Cruz County, E. B. Lathnm, 1935).-0n old Bnldy or  Snntn 

Rlta  Peak, a high peak near the south end of the Santa Rita Range, about 
25.0 miles south of Tucson, 11.0 milcs northwest of Crittenden, rind 12.0 miles 
northwest of Patagonia, towns on tlie Southern Pacific Railroad. hlnrketl by 
a standard bronze disk as described in  note 28. Reference mnrlc No. 1, a 
standard bronze reference disk, note 12a, is 6.190 meters (20.31 fcct) from 
station in azimuth 348"03'. Bald11 lookout house, center is 22.9 meters (75 
feet) from station in azimuth 215O32'29". 

I'lnnc coordinates : ( C ) ,  m=832,50.19 fcet ; y=!2.!54,730.87 fcet. 
Yoas (Pima County, E. B. Lntham, 1935).-To reach from Nogales, take 

U. S. Highwny No. 80 north for  27.7 miles to a sign rending "Amndo." Go east 
0.8 mile, turn right and follow along west side of buildings, turn left, cross tracks 
and go into lane to a gate 0.6 mile ; keep straight ahead through gnte and continue 
4.4 miles, take the left fork and go 0.4 mile and pnss through wire gnte, keep 
straight ahead for 0.0 mile to Rlr. Yons's rnncli. From tlic! ranch hcad due north, 
following the fence line to  the east side of a cone-shug~d hill nntl :I wash. Follow 
this wash north to  the top of the ridgc, turn left and then right agnin on another 
ridge following this one to the station. Mnrlted by a standard bronze disk as 
described in note 4. Reference mark No. 1, a standard bronze reference disk, 
note 12c, is 12.950 xtreters (42.49 feet) from station in azimuth 324'57'. Rrfcrence 
mark No. 2, standard hronze reference disk, note 12c, is 0.410 meters (30.87 feet) 
from station in  azimuth 37"19'. Azimuth mark. a standard bronze disk. note 12c. 

Marked by a standard bronze disk as described in note 4:l. 

about 20 fcet to  riglit of road just  before crossing wash that enters the  ran& 
yard, is in azimuth 16"58'08". 

Plnne coordinntes : (C ) ,  rc=798,326.00 feet: ?/=260,084.!36 fcct : the zrld nzimutli 
L 

t o  the azimutli mnrk=16"27'50".+ 
Sopori (Pimn County, E. B. Latham, 1%%).-About 29 miles, a i r  line, north- 

northwest of Nogales; about 3% miles, air line, west of U. 9. Highwny No. 80, 
and about 0.2 mile north of the Arivacn Road. From Kirigslcy service station at 
Arlvacn .Junction on U. S. Highway No. 89, go west on the Arivacn Road for 3.4 
miles (1.0 mile west of second cattle gunrd), turn right, north, onto dim road 
and go 0.2 mile up to top of low ridge and station. Station mark is located about 
7 paces east of road. hlnrked by a standard bronze disk as described in note la. 

'Tllls azlmuth has been computed by thc flrst formuln (p. U7), ncglcctlng the second 

For notcs in regard to mnrking of stntlons, see pnge 63. 
term. 
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Reference mark No. 1, a stnndard bronze reference disk, note l l n ,  is 19.845 meters 
(65.11 feet) from stntion in azinmth 174"20'. Reference miirk No. 2, 11 standard 
bronze reference disk, note l l a ,  is 19.700 meters (64.Ci3 feet) from stiition in 
azimuth 71'14'. Azimuth mark (reference murk No. 3) ,  is ti U. S. Geologicul 
survey and State survey disk set in concrete post. Mnrk is stamped "I< 54 1934" 
and is seven-eighths of a mile from station in azimuth U"37'54". 

Plnne coordinates : (C) ,  x=749,374.82 feet ; ~ = ~ , 5 0 1 . 0 9  fcet ; tlie grid nzimuth 
to  the nziinuth mark=83"12'35".* 

Esperanza (Pima County, E. B. Latham, 1935).-Aboiit 2G milcs, a i r  line, 
South-southwest of l'ucson, about 5 miles, a i r  line, west of U. S. Highway No. 89, 
on a luva-covered knoll that  extends eastward into the valley, which cun be 
easily identilled by n very shnrp point that  rises into the saddle, between station 
clnd hill to the northwest. From n poilit on the Twin Bnttcs road about 5 miles 
West of Righwny No. 89, turn lcft a t  "Miirconi Mine" sign und go 0.7 mile t o  
"Esperanza Mine" sign. Turn left, go 1.0 mile, puss through gate and tiiltc lcft 
fork and go 0.9 mile to  a fork. Take left fork iind go 1.9 miles to  n pnloverde 
tree with II  large blaze, on the left side of rond. Fronr here the knoll is due south 
about three-fourths mile. Mnrlted by a stundard hronzc disk as described in  
note 2 Reference mark No. 1, a standard bronze reference disk, note 12a, is 
15.478 meters (50.78 feet) from station In mimuth 352'29'. Rcferrnce mark No. 2, 
a standard bronze reference disk, note 12a, is  14.810 meters ( 4 8 . a  feet) from 
Station in azimuth 123"41'. A railroad water tank is in azimuth 301"30'06" from 
the stntion. 

Plane coordinates : (C) ,  (c=760,720.17 feet ; y=301,472.80 feet ; the  grid azimuth 
to railroad watcr tunk=301"12'32".* 

Reserve (Pima County, E. B. Lnthnm, 1935).-Four miles enst of the town 
of Continental, and 259 feet north of a road. Reached from the schoolhouse ut 
Continental by going east on the graded road for 3.8 miles, turning left off 
the road to the stntion. &lurked by staudard bronze disks iis described in notes 
l a  nnd 7a. Refcrence mark No. 1, a standard bronm! reference disk, note l l a ,  
is 26.200 rncters (85.96 feet) from stntion i n  azimuth 213'33'. Reference miirk 
No. 2, a standard bronze reference disk, note l l a ,  is 22.040 meters (75.2U 
fcet) from stntion in  azimuth 2W30'. Azimuth murk (reference mark No. 3), 
u stnndard bronze disk, note lla, is 0.2 mile from station in azimuth l2OoW42". 

Plane coordinates: (C), (c=810,151.71 feet; ~=20(1,379.12 feet ; the grid 
azimuth t o  the azimuth m~irk=120"22'06".* 

Rita (Pima County, E). B. Latham, 1935).-About 22 miles south of Tucson. 
To  reach from Tucson, go south on U. S. €Iigh:hwny No. 80 for 16.1 miles to  
Sahuurita Rnilroud Station ; continue south 0.4 mile to crossrorids with two 
stores and fllling station on the west fiide and turn left, cross rnilrond trucks 
and go 0.2 mile to  high voltage trnnsformers; continue strnight ahead for 
0.5 d l e  crossing cattle guard nnd turn right: go 1.0 mile and turn left off 
main-travclcd rond and tnkc road to the right, passing to right of signs 
rending "Santa Rita Range Reserve Rulas Itnnch 14.8 miles, Helvitia 13 miles." 
Continue 2.8 miles to station which is  about 100 yards north of road on a flat 
suiidy rise, some 15 feet higher than the surrounding country. Mnrkcd by 
standard bronze disks as described in notes In  and 7a. Reference mark No. 1, 
11 standnrd bronze reference disk, note l l n ,  is 21.679 meters (71.13 feet) from 
station in azimuth 227'59'. Reference mark No. 2, n standard bronze refer- 
ence disk, note l l a ,  is 23.571 meters (77.33 feet) from station i n  iizimuth 
301"40'. Azimuth ninrk (refrrcnce mark No. 3 ) ,  a stnndiird bronze disk, uote 
I la,  is on south side of road 0.3 mile from station in azimuth 32Oo05'5s". 

Plnne coordinates: (C) ,  ~=811,337.99 feet; ~=335,245.58 feet ; the grid 
nziinutli to the nzirnuth mark=319"34'0!l''.* 

Helmet Peak 2 (Pima County, E. B. Latham, 3035).-About 20 miles south of 
the city of Tucson i n  sec. 12, T. 17 S., R. 12 E. To rench from Tucson, go west 
on Congress Street from North Mnln 0.7 mile, tiirii left nnd go south 3.0 miles to 
Ajo Junction; continuc south on paved rond 5.8 milcs to a sigu reading "Twin 
Buttes 15 miles, Arivacn W miles, Nogales 64 miles, Tucson 9 miles;" con- 
tinue south on dir t  rond 1.1 milcs, and go through cattle guurd;  continue 8.8 
miles to ii large mine, continue 0.6 mile, turn left off highwny nnd drive 
across country toward tlie low ridge and end of truck trnvel. Climb southeast 
to abrupt peak und station. Mnrked by ti standard bronze disk tis described in 

*This azimuth has been computed by the flrst formula (p. 6'0, neglecting the second 

For notes in regard to marklng of stations, eec page 03. 
term. 
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note 2. Reference mnrk KO. 1, a sL~ndard  bronze reference disk, note 12a, is 
6.248 meters (20.50 fect) from station in azimuth lG"24'. Reference mark 
No. 2, a standtird bronze rcfercnce disk, note 12a, is 13.225 ineters (43.39 feet) 
from station in azimuth 119'55'. Helmet Peak (27. S. Q. E.) is 0.640 meter 
(2.10 feet) from station in  azimuth 60'34'. Azimuth miirk (reference murk NO. 
3), a standard bronze disk, note 13b, is 400 yards from station in azimuth 162" 
23'11". 

Plane coordinates : (C), m=759,321.43 feet : ~=352,&34.20 feet: the grid 
azimuth to  tlie azimuth mark=161"56'37".* 

Twin Buttes  (U. S. G. S.) (Pima County, E. B. Latham, 1D36).-1n the country 
known locally :is Twin Buttes, about 25 milcs south and a little west of Tucson, 
ncar linc between secs. 31 and 32, T. 17 S., R. 13 E., on the highest point of 
ti hill. Mark is that  of the U. S. Geological Survey. Iicference murk No. 1, :I 
standard bronze reference disk, note 12c, is 7.240 meters (23.75 feet) from 
etation in azimuth 175"16'. Refcrcnce mark No. 2, a standard bronze reference 
disk. note 1% is 8.815 meters 128.02 feet) from station in nzimuth 269"23'. 
AzGuth  mark; a- standard Coast'and Geodetic Survey bench mark, is ncar the 
rotid in azimuth 138"32'28" from station. 

Plane coordinates: (C) ,  e=770.616.24 feet ;  1/=332,683.70 feet: the grid 
azimuth to the azimuth mfirk=138"04'48''.* 

Flato (Pima County, E. U. Lntliam, 1935).-0n a mthcr  low gravel ridge about 
10 miles south of Tucson. Reached as  follows from Tucson: Go south on U. S. 
Highway No. 89 for  about 8.4 miles to  the  north side of n wide dip in the  
highway where a paved strip leads to the lcft ; follow this strip, cross the tracks 
und contiiiue 1.6 miles on niniil road; on the top of the ridge turn left on well 
trnvclcd road and go 2.2 miles to the station on the right side of the road about 
10 paces from the center. Marked by standard bronze disks a s  described in 
notes I n  and 7n. Reference mark No. 1, a standard bronze reference disk, 
note l l a ,  is 22.OOO meters (72.18 feet) from sttition in  azimuth 236"46'. Rcfer- 
ence mark No. 2, a standard bronze referen,ce disk, note l l a ,  is 19.095 mctcrs 
(85.60 feet)  from station in azimuth 333"24. Azimuth mark (reference mark 
No. 3). a standard bronze disk, note 118, is on north side of road 0.3 mile from 
station in azimuth 114"11'16". 

Plane coordinates: (C), m=810,568.90 feet ; ~=382,230.18 feet: the grid 
azimuth to the iizirnuth mnrlc=113"39'21".* 

Beach (Pima County, E. B. Latham, 1935; 1036).-0n a lower summit of tlie 
northern end of the Snnta Rita Mounttiins, 1% miles nortliwcst of Mount 
Ftigan in see. 31, 1'. 17 S., R. 16 E. Mark is a standard bronze disk ns described 
in note 4. Rcfercnce mark No. 1, a standard bronze reference disk, note 12c, 
is 5.130 meters (16.83 feet) from station in azimuth 244"04'. Reference iniirli 
No. 2, a standard bronze reference disk, note 12c, is 6,020 meters (19.75 fcet) 
from station in  azimuth 143"05'. c f .  L. 0. Xtutioir No. 1 may be used a s  a n  
azimuth mark. 

Plane coordinates: ( c ) ,  ~ ~ 8 6 3 , 7 3 8 . 3 3  feet: 9=333,681.62 fee t ;  the grid 
azimuth to Q. L. 0. Statiolt NO. 1=133"15'14".9. 

Vail (Pima County, IC. B. Latham, 1935 ; 1936) .-About 14.8 miles soutlicnst of 
Tucson, and 4.9 milcs northwest of the junction of U. S. Iligliwny No. 80 and 
State Highway No. 83, about 100 feet south of ccnter of Highway 80. Mnrltcd 
by standnrd bronze disks ns described in notes l a  and ?a. Reference mark No. 
l , a  standard bronze reference disk, note l l a ,  is 19.546 meters (04.13 feet) froin sin- 
tion in azimuth 4"05'. Reference mark No. 2, u standard bronze reference dislc, 
note l la ,  is 1G.100 meters (52.82 fect) from stntion in azimuth 106"38'. Tllc 
nzimuth mark, reference mark No. 3, a bronze disk of the Arizona State 
Highway Department stnmped "Sta. 900, plus 13, 1028" nnd U. S. C. & G. S.  
1935," is  i n  a culvert 0.6 mile from stntion in azimuth 297"11'43''. 

Plane coordinatcs: ( c ) ,  r=861,248.33 fect; ~=382,950.53 feet ;  the grid azi- 
muth to the :izimuth 1nark=296~34'35''.+ 

Black Hills 2 (Pima County, E. 13. Lntham, 1935).-About 11 miles, a i r  line, 
southwest of Tucson, 3 miles west-southwest of San Xavier Mission and on tile 
highest part of the lava-covered hills or long black ridge. From Gerieral 
Land Offlcc corner sets. 20, 21, 28, 29, T. 15 S., R. 13 E). (azimuth mark) ,  
go west along fence % mile, tllrn left and go 1 mile to end of truck travel. 
Irrnm hcre pack ribout 1 hour to station. Marked by IL standard bronm disk 

l his azimuth hucl been computed by the 5.rst formulu (p. 07), negiecti~lg the second 
term. 
For notes in regnrd to mnrking of stations, see pnge 63. 
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I1s described in note 2. Reference inark No. 1, a standnrd bronze reference 
disk, note 1211, I s  13.741 meters (45.08 feet) from station in uzitnutli 31992'. 
Reference mark No. 2, a stnndnrd bronze reference disk, note 12a, is 11.162 
meters (36.62 f re t )  from station in azimuth 231'51'. Azimuth mark (Gcneral 
Litlid Oftice corner secs. 20, 21, 28, and 20, T. 16 S., It. 13 E,) is in  uaiuiuth 
211'39'57'' from station. 

Plane coordinntes: (C) ,  m=765,7S7.95 feet ;  ~=39G,265.56 feet ; the grid azi- 
tnutli to the :tziinuth mnrk=21l012'36".* 

Lava Knoll (Pimu County, El. U. Latlinm, 1035).-About 15 miles, a i r  litic, 
bouth nnd u little west of Tucson. To reach from Tiicson, go west on Ajo road 
to Ajo Junction, then south 5.0 miles to end of pnvcincnt ; continue south 0.7 
mile, take lcft fork, pass two more left forks, nnd tiike third left fork (all 
within 200 feet). Go 0 5  mile to  incline left nrouud fence corney, go betwren 
Indian dwellings for 0.2 mile, keep left or strniglit, opposite second of dmell- 
itigs, go 0.4 milc, nnd incline right iinmcdintely nfter crossing shrillom dip. Go 
1.2 miles, take right fork, go 0.4 mile to fence coriier, take right fork, go 
1.7 milcs, keep strniglit ahcnd and go 0.6 mile to foot of knoll and end of 
truck trnvel. From here climb westerly to top of hill :ind stntioii. Marked 
by u stnndnrd bronze disk as described in note 2n. Reference mnrk No. 1, 
a stnndrird bronze rrference disk, note 1211, is 0.487 meters (31.13 feet) from 
stntion in  azimuth 146"48'. Reference mark No. 2, n stnndnrd bronze reference 
disk, note 1211, is  14.891 incters (45.85 feet) from stntion in axiinuth 247'01'. 

I'lnnr coordinrites : (C) ,  e=779,040.!)6 feet ; 1/=37G,03G.75 fcct. 
Samaniego (U. S. G. S.) (Pima County, G. D. Cowie, 1920; 1O8%; 1936).- 

Almut 2G niles, nir line, southwest of Tucson, on the summit of II prominent penk 
in tlic iiortlienstcrn pnrt of tlie Sierrita Mountnins. This is not tlic highest pcnk 
of the riinge 11s tliwe are severiil penlts as high or higher locntrd to the soutli- 
Nw4wrird. hfnrlrrd by standnrd U. s. Geological Surrcy disk. Rcfcrcnce 
mark No. 1, a standnrd broiiae reference disk, note 1212, is lS.06 incters (59.3 fcet) 
(slope) from station in  azimuth lSG"33'. Rcfcrrnce m:irk No. 2, a stcindard 
2)ronzc reference disk, note 12c, is 19.91 mctcrs (05.3 fect) (slope) from station 
in nzimutli 287"31'. Azimuth mrirk (rcfercncc murk No. 3) note 1 2 ,  is one- 
1i:ilf mile from station in azimiith 208"28'32". 

Plane coordinntcs : (C)  , x=722,454.84 feet ;  ~=3:32,232.82 fcct ; the  grid azimuth 
to the azimuth 1n:irk=20S005'47''.* 

Roskruge (Piinn Coiity, G. D. Cowle, 1020; 1035; 1930).-0n the sunimit of 
the highest penk of tlic southeastern portion of the Iioskruge Mountains ( the low 
range of mountnins lying west of the Tucson hlountiiins) iind about 28 iiiilrs, air  
line, west of Tucson. Another p w k  of the Roskrugc Mountains iiboiit 3 miles 
northwest of the station is probiibly n few feet higlicr than this one. Marked by 
a stiindrird bronze disk ns described in note 4. Rcferencc mark No. 1, a staiidnrd 
bronze rcfcrence disk, is 3.185 meters (10.45 feet) (slope) from station in azi- 
muth 255"57'. Reference mark No. 2, a stnndnrd bronze rcfcrciicc disk, is 4.41 
nieters (14.5 fcct) (slope) from station in azimuth 33"20'. The nziniuth mark, 
:I stundiird bronze disk, note lln, set in 1936, is 4 paces soutliwest of (1 T intcr- 
section on tlic road lending to the station and 2 milcs from stntion in azimuth 
358O41'43". 

Plane coordinates : (C) , m=(iBB,021.LX feet ; 2/=42G,305.63 feet ; the grid azi- 
muth to the azimuth mnrk=358"24'35''.* 

Wasson (Pima County, Q. D. Cowie, 1920; 1035).-About 10 niilcs mrst and 
a little north of the city of Tucson, on the border of secs. 29 tilid 30, T. 13 S., 
R. 12 E., In an area known locally as Tucson Noiintriin Park, about 11/' milcs 
northcnst from the Mile Wide copper niinr. Alnrlted by a stiiiidiird hronze disk 
11s describcd i n  note 2. Reference mark No. 1, n stiindiird 1)ronze refcrcnce disk, 
note 1211, is  7.290 meters (23.02 fect) froin station in Iiaininth 2Ol0(r3'. Refcrcncc 
mark No. 2, u stiindard bronze reference disk, note 1211, is 10.225 incters (33.55 
feet) from stntion in nzlmuth lOi'"17'. Azimuth nirirk, II StnndQrd bronze disk, 
note 121, is on u siuull ridge on the enst side of the trriil to tlic strition, 250 ynrds 
froni station in azimuth 67'49'61''. H'I~Yso?~ ( U .  S. G .  S. )  is 1.0.12 meters (3.-12 
fect) from strition in nzimuth 176"44'. 

Plane coordinates : ( C ) ,  ~=738,05.?.7-1 feet ; 1/=4(j3,945.97 feet ; tlie grid nzi- 
niutli to the azitnuth nlnrk=57"25'10".* 

*Tbls nslmuth has been computed by tlic first formula (p. ai'), neglecting the second 

For notes in rcgnrd to marking of stntlons, scc pngc 03. 
term 
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Warner (Ariz. Geod. S.) (Pima County, E. B. Latham, 1935).-About 2 miles, 
a i r  line, southwest of the center of Tucson on top of i i  hill locally known as "A" 
hill. Refererice 
mark No. 1, a standard bronze reference disk, note 12n, is 3.633 meters (11.9'2 
feet) from station in azimuth 238"31'. Reference mark KO. 2, a standard 
bronze reference disk, note 12a, is 1.926 nieters (6.32 fcet) from station in 
nzimuth 127'12'. Azimuth mark (reference inark No. 3) ,  a standard bronze 
disk, note 12c, is in  azimuth 172"64'06" from station. 

Plane coordinates : (C), z=780,103.59 feet ; y=441,414.23 fer1 ; the grid azi- 
muth to the iizimuth mark=172"24'30".* 

Graze (Pima County, E. B. Latham, 1935; 1030).-About 9 miles iiir line south- 
southeast of Tucson; about 2 miles, a i r  line, east of U. s. Higliwuy No. 89 on 
the rncsquite covered ridges. Reached from the junction of U. S. Highways 80 
and 89 (2.0 miles south of Tucson), by going south on U. S. Highway 89, 4.1 
miles; turn left on unimproved roud, cross railroad tracks and go east on main- 
traveled road 1.1 miles; turn right and follow main-traveled road 1.7 miles to 
station on left of road. Mnrltcd hy stnndnrd bronze disks as described in notes 
l a  and 7a. Reference mark No. 1, a standard bronze reference disk, note l l a ,  
is 20.057 meters (GG.80 feet) from station in  nzirnuth 130'47'. Reference mark 
No. 2, a standard bronze reference disk, note l l a ,  is 23.284 meters (70.39 feet) 
from station in azimuth 43"31'. The azimuth mark, a standard bronzc disk, note 
l l a ,  is 0.2 mile from station in  azimuth 335"13'30". 

Plane coordinates: (C) ,  a=810,414 S5 fcct ;  ~=401,414.54 feet ;  the grid azi- 
muth to the azimuth mark=334"41'33".* 

St. Johns (Moricopa County, E. a Lathum, 1935; 1936).-Ahout 18 miles 
southwest of Phoenix, about 3 miles, a i r  linc. south-southwest of the  St. John'fi 
Indian School about three-fourths mile southwest of the Snnta Criiz Rivcr, 
on the west one of two ridges that  extend into the valley to the north. This 
ridge overlooks a ridge to  the eastwiird, o r  n fork of the Same ridge, which 
forks about 200 yards south of the station. From canyon t h a t  forms the  two 
ridges, the station is on the first bench below thc head of the canyon and on the 
west ridge. Marked by a standard bronze disk as described in note 4. Ref- 
crcnce mark No. 1, n standnrd bronze reference disk, note 12a, is 10.90 meters 
(55.46 feet) from station in azimuth 240"H'. Reference ninrk No. 2, a standard 
bronze reference disk, note 12i1, is 16.408 meters (63.82 feet) from station In 
azimuth 335'43'. Azimuth mark (1036), a standard bronze disk, note 12a, is about 
200 yards back from the cxtrenie end of the rocky ridge just  east of the station 
and one-fourth mile from station in azimuth 252"01'03". 

Plane coordinates : (C)  , e=414,719.71 feet ; 2/=816,098.14 feet ; the  grid azi- 
muth to  the  azimuth mark=252"10'14".+ 

Cruz (Alaricopa County, E. B. Latham, 1935).-About 17 miles southwcst of 
Phoenix on the highest par t  of a flat gravel ridge west of the Gila River. Thrrc  
a r e  wnshes on the south, west, and east sides of tlie ridge. filarlted by a stnnd- 
a rd  bronze disk as described i n  note 6. Reference mark No. 1, a standard bronze 
reference disk, note 12n, is 10.120 meters (33.20 feet) from station in azimuth 
245'36'. Reference mark KO. 2, a standard bronze reference disk, note 12n, 
is 11.389 meters (37.37 feet) from station in azimuth 312"46'. The iizimuth 
mnrk (reference miirk No. 3 ) ,  a standard bronze disk, note 12n, is in azimuth 
272"07'50'' from the stntion. 

Plane coordinates : ( C ) ,  1~=404,213.45 fcrt : ~=834,604.89 feet ;  the grid azi- 
muth to  t h e  azimuth mark-272"18'10".* 

Pima Butte (Pinal County, E. B. Latham, 1935).-About 1 G  miles southwest 
of Chandler; about 1% miles southwest of the Gila River; on the enstern end 
of a prominent butte locally known as Pima Butte. Marked hy a stiindard bronze 
disk as described in note 2. Reference mark No. 1, a standiird bronze reference 
disk, note 12a, is 9.449 meters (31.00 feet) from station in azimuth 167'59'. Rc$- 
erence mark KO. 2, a standard bronze rcfcrence disk, note 12n, is 11.205 meters 
(30.76 feet) from station in azimuth 275"37'. Azimuth mark (reference murk 
No. 3 ) ,  a stnndnrd bronxc disk, note 12a, is near the base oP the  butte and in 
azimuth from station 304"56'5fY' 

I'lane coordinates : (c), s=4U8,823.GF fect ; y=781,072.49 feet ; the  grid nzi- 
muth to tlie nzimuth mnrk=305"00'17".* 

Telegraph Pass (U. S. G. S.) (Maricopa County, E. B. Lntham, 1935).-0n 
the highest point of the range of hills, about 10 miles, a i r  line, south of l'hoenix, 

*This nzimuth hns been computed by the flrst formuln (p. 07), neglecting the second term. 
For notes in regnrd to marking of stntions, sw page 03. 

Marked by a standard bronze disk as described in note 2a. 
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and one-half mile south of Telegraph Pass. The U. S. Geological Survey mark 
was found out of place, and the Coast and Geodetic Survey mark way set in tlie 
slime position tis the  original mark had occupied. Mnrked by a standard bronze 
disk as described in note 2a. Reference mark No. 1, a stundnrd bronze refer- 
e w e  disk, notc E a ,  is 23.742 meters (77.60 feet) from station in azimuth 2W013'. 
Rcfcrciicc niarlc No. 2, a standard brorizc reference disk, note l2a, is 16.521 meters 
(54.20 fcct) from station in azimuth 348'16'. 

I'lone coordinatcs : (C) ,  m=455,43827 feet ; 1/=648,807.23 feet. 
Goodyear (Maricopa County, E. B. Latliam, 1935).-About 4 miles southwest 

of the town of Chandler, on a small sandy rise i n  the middle of sec. E, 1'. 2 S., 
R. 4 E. Iteference 
lnnrk No. 1, a standard bronze reference disk, note 118, is 24.780 meters 
(81.30 feet) from stntion in nzimuth 336"57'. ltcfcwmce murk No. 2, a standard 
bronze reference disk, note l l a ,  is 18.660 meters (6122 feet) from station 
in cizimuth 10'33'. 

Plane coordinates : (C) ,  ~=!30I),105.19 feet ; y=824,132.41 feet. 
Jackson (Blaricopa County, E. 13. Latham, 1936 ; 1936) .-About 12 miles, iiir 

Iine, west by south from the town of Chandler ; about 6 miles, air line, northcast 
of tlie Gila River ; on a low lone butte locally krinwn as Jackson Butte. Marked 
by a standard bronze disk as described in note 2. Reference mark No. 1, a 
standard bronze reference disk, note 12n, is 7.464 meters (24.49 feet) from 
station in azimuth 245'34'. Reference murk No. 2, a stuntlard bronze reference 
disk, note 12a, is 3.6% meters (11.92 fect) from station in azimuth 139'40'. 
Tlic nzimuth mark, a standard bronze disk, note 11% i s  11 paces east of the 
centerline of the graded road u t  the junction of the graded rond with a n  
unimproved rwd tliat runs to  the station, and Is about 0.4 mile from station 
in rizimuth 343"47'21". 

Plane coordinates : (C), $=464,815.69 feet ; y=622,834.56 feet ; tlie grld 
azimuth to the azimuth marlr=343"61'08''.+ 

Sacaton Butte (Pinnl County, E. B. Lntlinm, 1035) .-About 10 milcs solitlienst 
of the Sacaton Indian Agency and about 200 yards east of the U. S. Geological 
Survey stntion. To rcach from the town of Chandler, go south on State High- 
way No. 87 for 7.0 miles to a sign rending "Casa Blnncn 7% miles;" turn right 
and follow the graded road south 4.6 miles, crossing the Gila River, to a point 
wliere the road crosses two canals; turn right after crossing the second canal 
and follow tlie grnded road west 2.8 miles: turn Icft, crossing a small ditch 
and go due south toward butte crossing a bridge a t  2.2 miles; continue from 
bridge 1.2 miles, take right fork 0.4 mile and tuke another right fork 0.3 mile 
to n point opposite stntion. Station i s  on hlll ncnr the road. Marked by a 
stniidard bronze disk as described in note 2. Reference mnrk No. 1, a stnndard 
brmize reference disk, note 12a, is 7.690 meters (25.23 feet) from stntion in 
aziniuth l(Xlo20'. Rcftlrence mark No. 2, a standard bronze rcfereiice disk, 
note 1211, is 5.170 meters (16.93 feet) from stntion in azimuth 241"OO'. The 
azimuth mnrlr (reference mark No. 3) ,  a standard bronze disk, note 12% is 
on n low hill near road, 0.4 mile from station in azimuth 202"32'02". 

Plane coordinrites : (C) ,  ~=50(3.Z34.03 feet; 1/=733,535.69 feet ;  tlie grid 
azimuth to the azimuth mnrlc=202"31'20".* 

Gila Butte (Pinnl County, E. B. Lntlinm, 1936; 1036).-0n tlie Iiighcst niid 
most southenstern pcnk of Giln Butte, just north of tlie Gila River, about 10 
milts, nir line, south by west of the town of Chandler nnd 4 miles soutllmest of 
8tntc Hlghway No. 87. Marked by a standard bronze disk tis dcscribcd in note 2a, 
just enst of sliallow saddle in bcdrock, on top of rocky outcrop. Referelice mark 
No. 1, II Stnndnrd bronze rcferencc disk, note E a ,  is 5.693 meters (15.68 feet) 
from stntion in azimuth 220"50'. Referenrc mnrk No. 2, a strindnrd bronze 
rcfercncc dlsk, note 1211, is 15.284 meters (50.14 fret) from stntion in azimuth 
300"10'. Reference mark No. 3, uscd as a n  azimuth mark, is a stnndard disk set 
in n culvcrt liend about one-linlf mile from stntion in azimuth 242"80'47". 

Planc coordinntes : (C) ,  $=536,048.21 feet ; ~=754,15G.s'2 feet ; the grid azi- 
1nut1i to  the azimutli mnrk=242"48'58".* 

Santan (Pinnl Couity, E, B. Lntliam, 1935; 1038).-0n the highest point of 
Snntrin Mountciin, which is the liigliest mountniii in the vicinity lying nbout 
6 milcs north of the Gila River, cind al)oiit 20 milcs northwcst of Florence. 
Bftirlced by n s t u n h r d  broiize disk tis t1cscril)c.d in iiotc 2n. Reference mnrk No. 1, 
*TI118 nzimuth hns been computed by tlic flrst formuln (p. 67), neglecting the Second 

term. 
For notes in rcgord to morking of stutions, sce pnge 03. 

Mnrked by a standard bronze disk as described iii note la.  
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a standard bronze refrrence disk, note 12c, is 4.089 meters (13.42 feet) from 
station in azimuth 348"20'. Reference mark No. 2, a standard bronze reference 
disk, note 12c, is 8.246 meters (20.49 feet) from station in azimuth 67"63'. A 
U. S. Geological Survey mark, Suntan Peulc, now destroyed, was 1.200 meters (3.94 
fcct) from station in azimuth 29G051', and U. S. G. S. WOYS in rock is  2.520 meters 
(8.27 feet) from station in azimuth 290'35'. An azimuth mark set in 1938, 
note 12c, is in a boulder 1,OOO feet lower than the slution, SO yards south (up 
the  canyon) from the end of truck travel, 10 yiirds southwest of a large paloverde 
tree, nnd 0.5 mile from station in azimuth 130"27'32". 

Plane coordinates: (C) ,  z=563,081.81 feet ; y=700,71S.O1 feet ; the  grid azimuth 
to the azimuth mark=130"20'42".* 

Signal Peak (U. S. G. S.) (Piiial County, E. 13. Latham, 1935; 1936).-About 
15 miles, a i r  line, west-southwest of Florence, on a sharp peak, the highest in  
the near vicinity, and about 2 miles north of the Loma Verde Ranch. Marked 
by a standard bronze disk :IS described in note 2. Reference mark KO. 1, a 
standard bronze reference disk, note 1211, is 7.566 meters (24.82 feet) from 
station in azimuth 30!3"54'. Reference murk No. 2, a standard bronze reference 
disk, note 12a, is 8.348 meters (20.83 feet) from station in azimuth 88"15'. 
The azimuth mark is  a standard azimuth disk set in bedrock on the highest 
rocky knoll a t  the west end of the ridge that  runs southwest from the station. 
It is about 100 feet above the roiid and 200 yards northeast of the road where 
i t  makes a turn around the end of the ridge, axid is about 1.0 mile from station 
in azimuth 50"24'50". 

Plane coordinates : (C) , s=579,143.69 feet ; ~/=713,533.79 feet; the  grid azimuth 
to  the  azimuth mark=5Oo16'24".* . 

Sweet (Pinal County, El. B. Li tham, 1935.)-About 7 miles north of Casa 
Grande on the second and highest hill cast of the road, and about 0.3 mile from 
the road. Marked by a standrird bronze disk as described in note 4. Reference 
mark No. 1, a standiird bronze reference disk, note 12e. is  15.298 meters (50.19 
feet from station in azimuth 204"lO'. Reference milrk No. 2, a standard bronze 
reference disk, note 12c, is  11.985 meters (39.32 feet) from station in azimuth 
120°00'. Sacaton, water  tank may be used as an azimuth mark. 

Plane coordinates: (C) ,  m=542,315.54 fcet ; ~/=737,777.81 fee t ;  the grid 
azimuth to Sacaton, watw tanlc=211"51'4S".8. 

Mineral Butte (Pinal County, E. B. Latham, 1935; 1936; 1938).-About 13 
miles, air line, northwest of Florence, about 4 miles, air line, north of the 
Gila River on the western and slightly higher of two reddish buttes. Marked 
by a stand:ird bronze disk as described in note 2. Reference mark No. 1, a 
standard bronze reference disk, note 12a, about 6 feet lower than station, i s  
4.401 meters (14.44 feet) from station in  azimuth 188"lO'. Reference mark 
No. 2, a standard bronze refcrence disk, note 12% about 4 feet lower than 
station, is  10.474 meters (34.36 fect) from station in  azimuth 53"30'. The 
azimuth mark (1936), a standard bronze disk, note l l a ,  about 250 feet lower 
than the station and 35 feet north of the road at  a curve in one-half mile from 
strition in #azimuth 15!2°52'45". 

Plane coordinatc's: (C) ,  z=601,570.40 feet ;  ~=770,814.77 feet ;  the grid 
azimuth to the iizimuth marIr=152"41'63".* 

Randolph (Pinal County, E. 13. Latham, 1936 ; 1936) .-About 9 miles west and 
6 miles south of Florence on the east side of State Highway No. 87, and about 
125 fcet cust of the pavement, on a small sand ridge. Marked by standard 
bronze disks as described in notes l a  and 7a. Reference mark No. 1, a stand- 
a rd  bronze rrfrrence disk, note l la ,  is  16.552 meters (B4.30 feet) from station 
in azimuth 179"32'. Reference mark No. 2, a standard bronze reference disk, 
note 112, is 16.075 meters (55.69 feet) from station in azimuth 80'06'. The 
azimuth murk, a standard bronze disk set in the west end of the south abut- 
ment of n rock culvert on the west side of tho highway at crossroads, is one- 
fourth mile from station in azimuth 174O28'28". 

Plane coordinates : ( c ) ,  m=623.589.43 f r e t ;  ~=687,511.&5 feet ;  the grid 
azimuth to the azimuth mnrk=174"15'20".* 

Posten (Pinnl County, E. B. Latham, 1935; 1936).-About 2% miles, a i r  line, 
Eorthwest of Florence on Poston Butte, on a prominent hill that  is easily iden- 
tifled by the large pyramid on the top and by a large whitewashed letter "F" 
on the southern slope. The pyramtd is the  tomb of Arizona's pioneer states- 

*Thls nzlmuth hns been comPutCd by the first formula (p. 67), neglecting the second 
term. 

For notes in regard to mnrklng of stntions. see page 63. 



TBIANGULATION I N  ARIZONA, PART 1 119 
man, Charles D. Poston. Marked by a standard bronze disk as described in  
note 2 Reference mark No. 1, a stiindard bronze reference disk, note 12a, 
is  7.918 meters (25.96 feet) from station in azimuth lS'54'. Reference miirk 
No. 2, :I standard bronze reference disk, note la, is 10.260 meters (33.66 feet) 
from station in azimuth 289"lS'. The azimuth mark (marking not known), 
is 1.8 miles along Highway No. 80 from Florence, a t  the nortli end of ti bridge 
Over the Gila River, and llh miles from station in  iizimutli 271"37'25". 

Plane coordinates : (C) ,  z=855,776.23 feel ; ~=747,942.00 feet ; the grid 
nzimuth to  the azimuth mark=271°20'47".* 

Casa Grande (Gila County, IC. B. Lntham, 1935; 1936).-0n the  highest and 
most nortliern point of the C:is:i Griinde hIountiiins rind iibout 4 miles south- 
enst of the town of Casa Grande on the Southern PriciAc Railroad. Marked 
by a standard bronze disk as described in note 2a. Reference mark No. 1, 
a standard bronze reference disk, note I%, is 9.280 meters (30.45 feet) from 
station in azimuth 251"30'. Reference mark No. 2, a strindrird bronze refer- 
ence disk, note la, i s  20.150 meters (66.11 feet) froin station in azimuth 
323'36'. The azimuth mark (1936), a standard bronze disk, note 12n, is about 
one-third mile from station in azimuth 104"51'40", nnd is set in a rock out- 
crop about 100 yards west of the end of truck travel and southwest of the 
retaining wall a t  the top of tlie steep grade. 

Plane coordinates : (C), 3~562,720.39 feet ; 2/=662,019.09 feet ; the  grid 
iizlmut h to the azimuth mark=194"45'02".* 

Peak (Pinnl County, E. B. Lntltrim, 1935).-About 5 miles nortli of Picwho, 
just  west of the section house at Peak on the Phoenix branch of the  Southern 
Pacific R,illroud. RIarked by stiindard bronze disks as described in notes 1:i 
and 7a. Reference mark No. 1, a stiindurd bronze refercwx disk, note l l a ,  
is 26.972 meters (88.40 fer t )  from station in azimuth %8"07'. Reference 
mark No. 2, a standard bronze reference d!sk, note 1111, is 27.425 meters 
(89.06 feet) from station in  azimuth 363'41 . The riziniritli mark, a State 
highway bench mark set in  a culvert on the west side of the highway. is 
one-half mile from station in  azimuth 47'34'42". 

PIune coordinates: ( C ) ,  e=624,561.44 feet; 1/=&50,473.04 feet; the grid nzi- 
muth to  the azimuth mark=47"21'31".+ 

Eloy (Pinnl County, E. 13. Lathrim, 1935).-0n tlie flats, about 5 miles, air 
Ilnq due south of the town of Eloy, on the south side of the road, about 0.4 
mile west of a ranch house and 35 feet south of fence line. Marked by standard 
1wonxe tlisks 81s described iu notes 181 and 7a. Reference incirk No. 1, a 
standard bronze reference disk, note lh, is 17.930 meters (88.83 feet) from 
station in  azimuth 230'39'. Reference mark No. 2, a standiird bronze refer- 
cnce disk, note l l a ,  is  17.702 meters (58.08 feet) from station in iizimutli 126O43'. 
Azimuth mark, a standard bronze disk, note IIa,  is ribout 2 feet eiist of a fence 
corner and 0.2 mile from station in azimuth W"58'0G". 

Plane coordinates: (C) ,  m=813,974.76 feet : 1/=607,217.64 feet, tlie grid nzi- 
mnth to the  azimuth mnrk=90"46'0(1''.* 
Newman (Pinnl County, E. B. Latham, 1935).-0n the highest point of the 

Picricho Mountains which is known as Newman Peak, about 6 miles, air line, 
cast by south from the town of Picacho. Marked by a standard bronze disk as 
described in note 2. Reference mark No. 1, a standard bronze reference disk, 
nute 12a, is 4.460 meters (14.60 feet) from station in azimuth 324%'. Refer- 
ence miirk No. 2, a stnndurd bronze reference disk, note 12n, is 14.260 meters 
(46.75 feet) from station in azimuth 72"39'. Bracon tower, cmter is 7.468 
meters (24.50 feet) from station in azimuth 209"03'. 

Plruie coordinrites: ( C ) ,  z=055,938 37 feet ; ?/=625,498.49 feet. 
Sasco (Pinul County, a. B. Latham, 1!135).-About 0 miles southwest of Red 

Rock and about 1 mile south of Uie old town of Siiwo, on a black rocky hill with 
a rock outcrop on the north side, the most northerly one of a group of hills 
extending east and west, south and east of Snsco. Marked by a stnndiird bronze 
disk as describcd in  note 211. Reference mark No. 1, a standrird bronze reference 
disk, note 12a, is 8.810 meter8 (28.80 feet) from station 111 azimuth 279"lG'. 
Iteference mark No. 2, a standard bronze reference disk, note 12n, is 10.590 
meters (34.74 feet) from station in azimuth 362"OG'. 

Plane coordinates: (C),  e=651,543.09 feet ; ~=554,461.22 feet. 
*This uzimuth tins been computed by t hc  flrst formuln (p. 071, ncglectlng the second 

For uotes hi regard to marking of stntlons, see pnge 63. 
term. 
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Picacho (Pinal County, E. B. Latham, 1935).-About 7 miles southenst of the 
town of Picacho, on the highest point of the must southwestern of the low 
ridges running south from the high ridge on the east end of which Picncho Peak 
is located. Refcr- 
ence mark No. 1, a standard bronze reference disk, note 12a, is 5.630 meters 
(18.47 feet) from station in azimuth 223”34’. Rc?ference mark NU. 2, 11 stnndurd 
bronze referrrice disk, note la, is 15.285 meters (50.16 feet) from station in  
azimuth 105“12‘. 

Plane coordinates : (C) , xc=G49,544.02 feet ;  2/=594,470.03 feet. 
Red Rock (Pinnl County, E. B. Lntlinm, 1935).--About 6 miles, air line, enst- 

northeast of Red Rock, on the highest niid most southern point of the low ridge 
that  stands alone. Marked by a standard bronze disk as described in nutc 2. 
Reference mark No. 1, a stiindnrd bronze disk, note 12a, is 11.832 meters (37.83 
feet) from stution in azimuth 185“OO’. Reference mark No. 2, n standard brollae 
disk, note 1211, is 28.110 meters (85.66fcet) from station in  azimuth 342’31’. Nail 
in stake a t  center of a signal is 1.722 meters (3.65 feet) from station in  azimuth 
322”43’. 

Plane coordinates : (C) ,  rc=706,67!3.22 feet; 1/=3680,610.73 fcet. 
G. L. 0. Station E (Pimn County, E. n. Lnthnm, 79:35).-About 8ih miles, 

nir line, south of the  tuwn of Red Rock, about 1 mile south of the Santn Cruz 
River, and about 100 feet north of the Tucson-Silvcrbcll m i d ,  at the pipe mark- 
ing the quarter of sections 22 and %’, T. 11 s., R. 10 IC. A concrete post, 
stamped “U. S. C. & G. 5.-1935,” was built nrouud the the Grneral Land Offlce 
pipe marking the station. Reference mark NU. 1, a standard bronze reference 
disk, note l l n ,  is 19.000 meters (o’L.34 feet) from sttitioil in  aalmntll 268”40’. 
Reference mark No. 2, a stnndnrd bronze reference disk, note 11i1, is 19.330 
meters (63.42 feet) from station in azimuth 346”27’. 

Plane coordinates: (C) ,  x=(IM,468.16 feet; 1/=528,333.32 fcet. 
TortoIlita (Pirnii County, E. B. Lnth:irn, 19336 ; 1936) .-About 20 miles north by 

west of Tucson and about 6 miles north of the  town of Rillito, on the  northern 
and slightly lower one of two peaks which a r e  about 200 ynrds :ipnrt and arc 
OR the western end of the TortilIita Mountains. Mnrkcd by a standard I~ronzc 
disk a s  described in note la. Rcferrnce mark NU. 1, a stnndard bronze refercnve 
disk, note l l a ,  is  9.415 meters (30.89 feet) from stlition in  azimuth 2GGO18’. 
Referrnce mark No. 2, a standard bronze reference disk, note l l n ,  is 10.6% 
meters (34.97 feet) from station in  azimuth 134”31’. The nzimuth mnrk (1936), 
a standard bronze dislc, note 12c, is 7 paces south of a n  cost-west roctd, 24 pnces 
west of a dim cross road, 4 paces south of a triangulnr trcncli which is just 
bOUth of the  road and three-fourths mile from station in azimuth 60”21’20”, 

Plane coordinates : (C), z=741,132.49 feet ; ~=544,S31.29 feet ; the grid 
azimuth to the azimuth rnark=49“56‘09’’.* 

Center (Pima County, E. 13. Latham, 1935).-About 26 miles, nir line, north- 
west of Tucson, on the flats about 6 miles south of the Siintii Cruz River. From 
Cortaro, go north 0.1 mile, turn left at sign ‘‘Canip5-P+A,” and go wcst 
1.4 miles on graded road. Turn riglit on graded rond and gu 1.8 miles to fork. 
Take right fork 1.0 mile to  another fork. Take,!& fork or main road for 4.9 
miles to  fork and sign reading “Glover Raiich. Take left fork and go 1.9 
miles and turn sharp right. G: 0.2 mile to a U. S. Gcologicnl Survey bench 
mark stamped “EIcv. 1901 feet. Follow the  road along the north side of the 
fence line for  1.1 miles to n gate in fence. Pnss through gate and take a right 
fork and go 1.3 miles to station. Station is about 35 f w t  east of the  road and 
a b m t  Y O 0  feet north of a small wnsh. Marked by stnndrird bronxc disks as 
describcd in  notes l a  and  7n. Reference mnrk No. 1, n stn~idard bronze rcfer- 
enee disk, note l la ,  is 22.518 meters (73.88 feet) from station ill nzirnuth 
246O32‘. Reference mark No. 2, a standard bronze reference disk, note l l n ,  is 
20.740 meters (68.04 feet) from station in azimuth 307’24’. Azimuth mnrlt 
(reference mark No. 3), a stondnrd bronzc disk, note 1111, is 011 west side of 
road 0.15 mile from station in azimuth 230°27’12”. 

Plane cuordinates : ( C ) ,  m=6%,144.82 fcwt ; 2/=603,506.07 feet ; the grid azi- 
muth to the azimuth mnrk=23OoOG’53”.* 

Rillito (Pima County, 13:. B. Latham, 1935 ; 1938) .-On the highest point of thc 
low ridge which forms the  most northern end of the  chain of low ridges rumling 
north from the  Tucson Mountains, about 1 mile, air line, south of the town 
of Rillito, which is on State  Highway NU. 84 about 23 miles northwest of 

*Thle azimuth has been computed by the tlrst formuln (p. 07). neglectlng the second 
term. 

For notes in regard to  mnrklng of stutions, EM! pnge 03. 

Marked by a standard bronze disk as described in note 2. 
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Tucson. Marked by n standnrd bronze disk as described in  note 2a. Reference 
mnrlc No. 1, n stundurd bronze reference disk, note 12n, is  8.832 meters (28.98 
feet) from stntion in  azimuth 76"58'. Reference murk No. 2, a stundnrd bronze 
refercwce disk, note 1281, is 7.%2 meters (26.02 feet) froin station in iizimuth 
152'05'. Azimuth murk (rcfereucc murk No. 3) ,  a strindnrd bronze disk, note 
E a ,  is 0.1 mile south of railroad signnl No. 967.3, on the south side of Highway 
No. 84. in n concrete culvert iibutment and in uzimuth 222"27'50". 

P l n i k  coordinates: (C) ,  m=737,801.44 feet ; 1/=509,962.30 feet; the  grid azi- 

Pusch (U. S. G. S.) (Pima County, E. 13. Lnthnm, 1935 : 1936) .-About 7 miles, 
muth to  the azimuth mnrk=222"03'03".* 

air  line, north of Tucson on the southwest end of the Cntaliun Mountains. The 
station miirlc i s  a fitundnrd U. s. Gco1ogic:il Survey disk set in  drill hole in  
large boulder. Reference mnrk No. 1, a standard bronze reference disk, 
note 1 2 4  is  13.610 iueters (44.32 feet) from station in nzimutli 318%'. Refer- 
ence mnrk No. 2, a stnndiird bronze reference disk, note 12a, is 1G.550 meters 
(54.30 feet) from stntion in azimuth 76"13'. The azimuth mark, u standard 
U. S. Coast and Geodetic Survey bench mnrk stamped "Q 19 1033" is  at the 
west side of Highwuys Nos. 80 and 89 and at the northwest side of a road 
crossing, 0.85 mile north of the point of lenririg the highway, 11 pnccs north of 
the Los Altos Rond center and 13 pners weqt of the center of Highways 80 
and 89. 

Plane coordinatcs: ( C ) ,  r=802,015.G8 feet ; 1/=500,400.44 feet ; the grid azl- 
muth to  bench murk Q 19=34O18'45''.* 

Sahuaro (I'imo County, E. R. Lnthnm, 1935; 193G).-About 9 miles, a i r  line, 
northenst of Tucson. To rench froin Tucson, go east from the corner of Stone 
and Speedway for 0.5 miles, turn left (north) tit end of pavement and go 0.4 
mile, turn right (enst) and go 1.1 miles, turn left 011 Snbino Cnnyon rond and go 
1.6 miles, turn left ou river rond mid go 0.6 milc, turn right and go 0.7 
mile to white stucco house and end of truck travel. Climb enst nbout 
200 ynrds to  the station. Alnrked by n standard broiize disk u s  described in  
note 3. Referelice inark No. 1, a stnndnrd bronze reference disk, note 13, is 
15.400 meters (50.72 feet) from station in azimuth IO"18'. Reference ninrk 
No. 2, n stundnrd bronze refercnce disk, note 13, is  10.920 meters (35.83 feet) 
from station i n  nziinuth 286'45'. The azimuth innrlr, n standnrd bronze disk, 
note 13, i s  on slope of knoll, 300 ynrds from stntion in rizimutli 38O54'42''. 

Plane coordinates : ( C ) ,  a=830,040.40 feet ; 1/-4(37,4U7.07 feet ; the grid azi- 
muth to the nxirnuth mnrk=38"20'28".* 

Stack (G.  L. 0.) (Pinnl County, E). 13. Lnthnm, 1935; 1936).-About 7 miles 
south und 2 milcs east of Florence on brush-corered flats, on the enst side 
of a north-south section-line truck road, at the corner of secs. 5, 6, 7, and 8, 
T. G S., R. 10 E. The stntioii innrk is n pipe with stnndnrd General Land 
Offlce bro~izct cap stnmped "S. 5, 6, 7, 8; T. G S., R. 10 E., 1030" nnd also "Stock 
U. S .  C. K: G. S.-1935". The mnrk projects 5 inches and is set in  n 10-inch 
block of concrctc. Rcfercnce mnrk No. 1, n stnndtird bronze referrnee disk, 
note lln, is 12.948 meters (42.48 feet) from station in azimuth 180"48'. Refer- 
ence mnrk No. 2, a stundnrd bronze reference disk, note l l n ,  is l2.291 meters 
(40.32 f re t )  from stntion in azimuth 274"20'. The azimuth mnrk, a pipe with 
n stnndnrd General Land Offlce bronze clip at  the sections of 6 and 6, is oue- 
half mile from stiition in azimuth 179°58'19ff. 

Plane coordiiintes : (C) ,  ~=675,365.31 feet ;  2/=699,673.!!5 feet ;  the grid tizi- 
muth to  the uziinuth mnrk=179"39'41".* 

Hole (I'inril County, E. n. Lnthnm, 1935).4n (I flnt nbout 7 miles solit11 
nnd 5 milcs west of the town of Florence, 2.8 miles froin the ranch of Mr. 
Lintllry iind 20 feet enst of the rond. Mnrlred by a stnndnrd bronze disk RS 
drscribed in note 111. Referrnce innrk No, 1, a standnrd bronze rcfrrence 
disk, note 1111, is 10.G5 meters (34.98 feet) from stntion in azimuth 2!?9"2(3'. 
Rcfercnce mnrk No. 2, n stnadnrd bronze refercncc disk, note lln, is 12.802 
meters (42.00 feet) from station in nzimuth 163"21'. The tiziniuth miirk, a 
stnndnrd bronze disk, note l l n ,  is on the west side of the rond 0.4 mile t o w u d  
the riinch house and in nzimuth 192"54'07". 

Pliine coordinntw : (C) ,  m=646,6%.49 feet ; 1/=702,776.58 feet ; the grid cui- 
muth to the azimuth mark=l92"38'32".* 

*This nzimuth hns heen computed by the flrst formula (p 67), neglecting the second 
term. 

For notes in regard to marking of stntions, see page 63. 

I t  is  about 3 miles from stntion in azimuth 34"50'10". 
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Picture (l'innl County, E. n. Latham, 1935).-About 5 miles, a i r  line, east by 
soulh from Florence, on the southern and highest end of Picture Rock Ridge, 
which lies just  north of the Florcncc-Kelvin Road. Marked by a standard bronze 
disk as described in note 2. Refercnce mark No. 1, a standard bronze rcfcr- 
ence disk, note l2a, is 12.053 meters (39.54 fect) from station in  iizimuth 333"39'. 
Reference mark No. 2, a standard bronze reference disk, note 12a, is 10.334 mctcrs 
(33.00 feet) from station in azimuth 61"lEY. Florence, Stute Prison, alunoinzim 
wutcr tank may be used as a n  azimuth mark. 

I'lune coordinates : (C) ,  o=G91,788.6G feet ; ~=730,758.40 fcet ; thc  grld azimuth 
to I('loroir*e, Statc Prison, aluminum watcr ta~lc=104"42'47".4. 

North Butte  (Pinal County, E. B. Latham, 1935; 1936).-0n the highest point 
of North Butte, a prominent light-colored butte with a black layer on top, about 
1.0 mile north of the Gila Itivcr, and about 12 milcs northeast by east from 
Il'lorcnce. Marked by a stnndard bronze disk as described in note 2a. Refer- 
ence mark No. 1, u standard bronze reference disk, note 12a, is 11.018 meters 
(36.15 fect) from station in azimuth 2(i2"09'. Reference mark No. 2, a standard 
bronze rcfcrencc disk, note 12a, is 12.231 meters (40.13 feet) from station in  
nzimuth 336"36'. The azimuth mark, a standard bronze disk, set in  outcrop 
about 100 f re t  south of tlic extreme north end of the mountain and lower, is 
one-half mile from station i n  azimuth 176"31'03''. 

Plane coordinates : (C )  , m=720,890.40 fect ; ~=766,WG.03 feet ; the grid azimuth 
to the azimuth marlr=17G007'24".* 
Lorna (Pinal County, E. B. Liitliam, 1935 ; 1936) .-On a low hill about 16 miles 

cast-southcast of Florence. To reach Prom the St:ite prison gate at  Florence on 
the Florerice-Winkelmiin Road, go easterly on highway for  8.3 miles t o  point 
where the old rond lcuds off to  the right, take old road 0.1 mile, trike right fork 
and follow an  unimprovcd road winding through cactus and washes 4.8 mlles 
to a wire fence corral with a low b:irn. Take right fork in front of gate, go 
along outside of corral fence and drive 2.0 miles across country in  a n  easterly 
direction toward the low hill. Marked by u standard bronze disk a s  described in  
note 3. Refercnc*e mark KO. 1, a standard i)ronze reference disk, note 12a, is 
IG.570 mctcrs (34.36 fcc.1) from station in  azimuth 57'04'. licfcrcncc mark No. 2, 
a stnndard bronze reference disk, note 1211, is 21.578 meters (70.79 feet) from 
station in cizlmuth 173"39'. A ncw azimuth mark (standard disk in  a n  %inch 
square concrete post) wtis established about 100 ynrds south of the al)Ove- 
mentioned barn and on the south side of t h e  road leading around the corriil 
feiicc, rind i s  223 milcs from station in  azimuth 110"05'4C". 

Pliine coordinatcs : (C) ,  m=732,505.43 feet ;  ~=705,410.0:! fec t ;  t h e  grid azimuth 
to the :izimulh mark=10!)"41'03".* 

Donelley (Pinal County, E. B. Latham, 1935; 1 9 3 6 ) . 4 n  a small ridge 150 
yards south of the Florrncc-Kelvin Road, near the summit betwecn Donellry wash 
and Ripscy wash, and about 19 miles, air llnc, cast  of Florence. Marked by a 
standiird bronze disk as described in  note 2a. Reference mark NO. 1, a standard 
bronze refrrcnce disk, note 12c, is 12.625 meters (41.42 feet) from station in 
azimuth 129"46'. Reference mark No. 2, a standnrd bronze reference disk, note 
12c, is 11.266 mctcrs (37.03 fcet) from station in  azimuth 187"54'. The azimuth 
mark, a standard bronze disk, note l l a ,  approximately 150 yards north of the 
road that  turns  right off the main highway n t  u sign "Kelvin 10 miles" and 
about 10 vards enst of the ccnterline of the main highwris, is one-fourth mile - -  
from station in azimuth 195"0'36''. 

Plane coortlinatcs : (C)  , m=770,475.78 fect ; ~=738,588.40 feet ; the grld azlmuth 
t o  the azimuth mark=194"31'44''-* 

Ripsey Hill (Pinal County, E. B. Latham, 1035).-About 26 miles east-south- 
cast of Florence, 7 miles south of the Gila liiver, in  the Tortilla Mountains, on 
what Is locally known ns Rlpsey Hill. Marked by a standard bronze disk ns 
described in  note 2. Rcfcrcncc mark No. 1, a standard bronze reference disk, 
note 181, i s  6.050 mctcrs (26.41 fcet) from station in azimuth 171'17'. Reference 
mnrk Xo. 2, a standard bronze reference disk, note 12a, Is 7.740 meters (25.39 feet) 
from station i n  azimuth 71"02'. Azimuth mark (reference mark No. 3), a 
standnrd bronze disk, note 12n, is in rock outcrop about 10 fcct from the road 
at the end of truck travel, onefourth mile from station in rizimuth 12'30'14''. 

Plane coordinates : (C) ,  0=789,883.69 feet ; y=731,330.26 feet ; the  grid azimuth 
to  the azimuth mark=11"59'19".* 

*This azimuth has been computed by tlic flrst formula (p. 67), neglecting the second 

For notes in rcgard to marking of statlons, see page 63. 
term. 
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Granite Mountain (Pinal County, E. B. Latham, 1935 ; 1936) .-About 10% 
miles soutli-southeast of Superior and 3 miles west of tlie mining town of liuy, 
on tlie summit of the westerly and highest peuk of Orunite Mountain, n promiiieiit 
and well-known peak lying ut the north end of the extensive iind rugged rnngc 
1;nown (is The Spine and about 1lh miles south of the Kay-Superior Highway ; in 
the center of the bare summit, ubout on tlie centerline of tlie shnllow siiddle to  
the north. Marked by n stuiidnrd disk set in concrete in n depression in bedrock, 
note 3. Reference murk No. 1, a stmdiird bronze reference disk, note lZi,  is 
Soutlieust of tlie station on a slight, rocky rise and 8.290 meters (27.20 fcet) 
from stiltion in azimuth 278"38'. Reference mark No. 2, ii stundnrd bronze 
reference disk, note 12a, is at south edge of the summit and 10.098 meters (36.08 
feet) from stntion in azimuth 16'08'. The nziiiiutli mark ( l S G ) ,  n staiidiird 
bronze disk, note 12n, is 200 feet south of the ltny-Superior Highw:ig, 140 fect 
east of dim track roiid lending townrds bnse of ridge, on the lowcr summit nt the 
north end of a smiill limestone knoll, on the ridge linc, in a low, sharp, outcrop 
of bedrock and 2 miles from stntion in azimuth 148"12'50". 

Plane coordinates: (C) ,  e4"72,485.99 feet ; y=787,700.81 feet ; the  grid azimuth 
to  the aziinuth murk=147"43'37".* 

Manhattan (Gila County, E. 13. Latham, 1935; 1938).-About 7% miles, nir 
line, east by south from R i y ,  nnd libout 7\$ miles, nir linc, north of tlie Gila 
River, on n limestonc peak about 1 mile south of Dripping Springs wash und 
llbout one-hrilf mile wcst of and filiglitly lower t h m  tlir ])crik w1iic.h is locnlly 
known as Bnldy Mountain. Mnrlied by n stnndnrd bronze disk as described 
in note 4. Reference mark No. 1, u standiird bronze rcfercnrc disk, note 32c, is 
~1.588 meters (15.05 feet) from stntion in nzimnth 23'32'. Rc~fcrence mnrk No. 2, 
u stnnd:ird bronze reference disk, note 12c, is 3.8'30 meters (12.78 feet) from 
station iri nziinulh IOl"43'. 

Plane coordinntes: (C) ,  e=820,458.78 feet ; 1~=777,958.85 fcet. 
Dudley (Pinal  County, E. 13. Latham, 1935) .-About 7 miles southwest of Win- 

kelmnn, and about one-half mile northeast of Crozier Peak, on the shoulder of 
the ridge, on the highest point northeast of Crozier Peiik, nnd about 150 ynrds 
from u dip in  tlic ridge which is toivnrd Crozier Peak. There is $1 ciliiyoii oil 
the  north and south sides of the  ridge. Rlnrked by n stnndiird bronze disk as 
described in note 2. Reference mark No. 1, a standard bronze reference disk, 
note 1211, is 23.685 meters (77.71 feet) from station in nzimuth 67"25'. Rcfer- 
encc mark No. 2, a standard bronze reference disk, note 12a, is 12.930 mcters 
(42.42 feet) from station in azimuth ZlO"53'. A 1ai.ge brick stuck (largest of 
two) at  Hayden is in azimuth 248"03'46". 

Plane coordinates: (a), m=818,865.93 feet ;  y=718,721.53 feet ;  the grid mi- 
muth to lnrgcst of two brick stacks a t  Hnydcn=247"20'49".* 

SztpplcntmtarU points 

Flite (Pima County, El. B. Latham, 1935 ; 103G).-A supplemental triangulation 
fitation placed nt Ajo for local convenience. To reach from the Ajo Post Office, 
take the grnvcled higliwny townrd Gila Bend for 1.4 miles to point, where the 
highway turiis right (northeust). The station is ribout 100 f w t  wcst of the 
higliwny, opposite the above-mentioiied curve. Mnrlrcd l)g a stnndilrd bronze 
disk as  described in note 4. Reference mark No. 1, a stnndnrd bronze rcfcwnce 
disk, note l l u ,  is 23,180 metcrs (76.05 fcet) from stntion in nzimuth 155'39'. 
Reference mark No. 2, a stnndnrd bronze reference disk, notc I l n ,  is 10.795 
meters (04.94 feet) from station in  uzimuth 269'03'. The uzimutli niarlr, n 
standrird station disk with n n  arrow chiseled thereon pointing toward the sta- 
tion, is set in a block of concrete nbout 0.35 milr d o w i  the  rond from the 
stntion, 20 pnces eiist of the rond and in nzilnlltll 220"44'(H)'' from the station. 

I'lnne coordinates : (C) ,  m=205,10(1.53 feet ; 2/=505,!%9.66 feet ; the grid azi- 
mnth to tlie azimuth mnrlr=~1"13'43". * 

Tracy (Pima County, E. B. Latham, 1935).-About 34 miles east of Ajo, along 
the Ajo-Sells Highway nenr Trncg's Trnding Post on tlie I'npilgo Inditin liwer- 
vntion, about 100 yards west of the post nnd 28 pncrs from tlie rond center to 
the south. Marked by stnndard bronze disks ns describcvl in notes l u  nnd 7n. 
Reference mark No. 1, a tdandiird bronze reference disk, note l l u ,  is 21.700 
meters (71.10 feet) from stntion in azimuth 5"30'. Reference nlark No. 2, a 

*This azimuth has been computed by tlic flrst formula (p. 07), neglecting the second 
term. 

For notes in regard to marking of stations, ace page 63. 
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standard bronze reference disk, note l l a ,  is  22.645 meters (74.29 feet) from sta- 
tion in  azimuth 99"20'. Azimuth mark (rcferencc mark No. 3 ) ,  a standard 
bronze disk, note l la ,  is 20 paces south of the road center and 220 paces from 
station in azimuth loO"32'36''. 

Plane coordinates : ( C ) ,  ~=359,620.OG fect ; y=431,354.07 feet ; the grid azi- 
muth to the azimuth mark=10Oo47'(n".* 

Pisinemo (Pima County, El. B. Latham, 1935).--In the Indian village of 
Pisinemo which is about 25.0 miles, a i r  linc, west of Sells, 6 feet north of the 
eighth post of the fence around the church and schoolhouse or  12 posts east of 
the northwest corner of the enclosure. Marked by standard bronze disks as 
described in notes l a  and  7a. Reference mnrlc No. 1, n standard bronze rcfer- 
rnce disk, note l l n ,  i s  20.400 ineters (00.93 feet) from station in  azimuth 
188"34'. Jleference mark No. 2, a standard bronze reference disk, note 11% is 
20.487 meters (07.21 feet)  from station in azimuth 99"B'. Azimuth mark (ref- 
erence mark No. 3 ) ,  a stnndnrd bronze disk, note l l n ,  i s  85 paces from fence 
corner on snme line of dircction nnd 265 paces from station in azimuth 
248"13'42". 

Plane coordinates : (C), m=375,995.70 fect ; 1/=377,589.32 feet ; the  grid azi- 
muth t o  thc azimuth mnrk=248"26'27".* 

Hark (Pima County, E. B. Lntham, 1935).-About one-fourth mile east-south- 
east of the village of Harlemuhetn between Big Fields nud Pisinemo, on the 
west side of the rond nnd about 10 paces from the center of the mnin-traveled 
road. Marked by standard bronze disks a s  described in notes 1:i and 7a. 
Reference mark No. 1, a standard bronze refercnce disk, note l l a ,  is 78.368 
meters (60.23 feet) from station in azimuth 146"43'. Reference mrirk No. 2, 
n standard bronze reference disk, note l la,  is  17.222 meters (66.50 feet) from 
stntion in nzimuth 59"39'. Azimiith mark (reference mnrk No. 5 ) ,  a standard 
bronze disk, note l la ,  i s  on east side of road and 0.4 mile from station in' 
nzimuth 328"19'34". 

Plane coordinates : (C), m=384,121.93 fect ; 1/=364$21.CN feet ; the grid 
azimuth to the azimulh mnrk=328"31'27".* 

Camino (Pima County, E, B. Latham, 1935).-Along the poorly graded road 
between Big Fields and Pisinemo, and 0.2 mile north from the small Indinn 
village of Kopa (on the Pnpago Indian Rcservntion), at the CYOSS road inter- 
section and nbout 10 pnces east of the respective centerlines of the intersccting 
roads. Mnrked by standard bronze disks ns described in notes l a  and 7a. 
Reference mark No. 1, a standnrd bronze reference disk, note l l a ,  Is  19.105 
meters (62.68 feet) froiu station in  azimuth 219"OV. Reference mark No. 2, 
n standard bronze reference disk, note l l a ,  is 19.4GO meters (63.85 f re t )  from 
station in azimuth 313"OO'. No azimuth mark was established. Other stations 
a r e  visible from the ground. 

Plnne coordinates : ( C ) ,  z=409,612.42 feet ; y=339,883.01 feet. 
Boundary monument No. 156 (I. B. C.) (Pima County, Aria, Sonora, Mexleo, 

E. 13. Latham, 1935; 1036).-0n the Unltcd States-Mcxico boundary about 8 
miles, a i r  line, southwest of the Indian village of Molenitus, 11 miles, a i r  line, 
southwest of the Snnford ranch on the level plaln midway between the La Lesnn 
and Nariz Mountain Rniiges and 80 feet south of the boundary fence. Marked 
by a cross in the npcx of the monument. Reference mark No. 1, n standard 
bronze reference disk, note l l n ,  i s  18.350 meters (60.20 feet) from station in 
azimuth 209"27'. Reference mark No. 2, a standard bronze rcfcrence disk, 
note l l n ,  is 20.7l2 meters (87.64 feet) from stntion in azimuth 151"57'. The 
uzimuth mnrk, n standard bronze disk, note l l a ,  is  nbout 0.4 mile from stntioll 
in azimuth 285'27'32''. 

Plane coordinates : (C) , z=358,030.64 fect ; y=270,723.59 fc-t ; t l~e  grid 
azimuth to the azimuth mnrk=285"41'57''.* 

Cowlie (Pima County, E. B. Latham, 1936).-1n the  Indian village of Cowlic 
(Papago Indian Reservntion), about 0 feet south of the fence lillc surroundil~g 
lhe mission buildings, and about 35 fect south and wcst of the southwest corner 
of the mission. Mnrkcd by standnrd bronze disks 11s described in notes l a  
and 7a. Reference mark No. 1, n stnndard bronze reference disk, note l l n ,  
is 22.364 meters (73.37 feet) from stntion in azimuth 180"57'. Refercnce mark 
No. 2, a standard bronze reference disk, note l l n ,  is 21.128 meters (89.32 feet) 
from station in nzimuth 268'41'. Azimuth mark (reference mark No. 3) ,  a 

*This nzimuth has been computed by the flrst formuln (p. 67), neglecting tile second 
term. 

For notes in rcgnrd to mnrkiiig of stntions, see poge 03. 
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Rtnndard bronze disk, note l l a ,  is beyond the southern corner of a charco and 
is 283 paces from station in azimuth 256"35'45". 

Plane coordinates : (C) , 0=478,029.58 feet ; ~=293,508.38 feet ; the grid nzi- 
muth to the azimuth mark=256'37'59".* 

Boundary monument No. 153 (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 
E. B. Latham, 1936).-Plane coordinates : (C), z=409,393.96 fcet ; ~=251,865.80 
feet. 

Boundary monument No. 147 (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 
l3. B. Lntham, 1935).-0n the United States-Mexico border about 5.5 miles south 
of San Miguel. From San Miguel tnke main-traveled road south for iibout 0.0 
miles to the gate in the interniitional fence. (There are several roads leading to 
the right and to the left, but the main-trawled rond is very plain.) Pcm 
through the gate  and turn t o  the riglit following the dim tracks west, winding 
very much to  the  south, thence back to  the fence and to  the stntion. Stution 
is about 1 mile west of the gate  and about 4 paces south of the fenco. Stcition 
mark is a cross made in  the top of the pyramid-shaped top of the metal 
boundary monument. Reference mark No. 1, a standard bronze reference disk, 
note lln, is 23.760 meters (77.95 feet) from station in  azimuth 241'33'. Refer- 
ence mark No. 2, a standard bronze reference disk, note l l a ,  is 23.040 meters 
(77.56 feet) from station in azimuth 158"27'. Boiinduq/ monzinacnt No. 150 
eccentric may be used as an azimuth murk. 

Plane coordinates : (C) 0=489,467.15 feet ; y=222,410.0.1 feet ; the  grid azimuth 
l o  boundaru monument No. 150 ecce~ztric=110"00'01''.4. 

Vamori (Pima County, E. B. Latham, 1935).-About 1 4  miles, air line, south- 
southeast of Sells, on the Papago Indiun Reservation iind in  the little Indiiin 
village of Vamori, about 17.00 meters east of the southwest 'corner of fence 
enclosing a schoolyard, 6.0 meters south of fence line, and 9.0 meters north of 
track road. Marked by standard bronze disks as described in notes l a  and 7a. 
Reference mark No. 1, a standard bronze reference disk, note l la,  is 18.310 
meters (60.07 feet) from station in  azimuth 347"18'. Reference mark No. 2, 
a standard bronze reference disk, note 1111, is 17,648 meters (57.90 feet) from 
station in  azimuth 93"lO'. Any station sighted from Vantori may be used as an 
azimuth mark. 

Plane coordinates : (C) m=502,104.14 feet ; y=261,848.41 feet. 
San Miguel (Pima County, E. B. Latham, 1936).-About 1.8 miles north of 

San Miguel (a small village on the Papago Indian Reservution, located ubout 
16 miles south of Sells) ; 14 pnces west of the Snn Miguel-Sells Road and 
between telephone poles 612 and 613. Marked by stnndnrd bronze disks as 
described in  notes l a  and 7a. Reference mark No. 1, a standard bronze refcr- 
ence disk, note 110, is 22,410 meters ('X3.52 feet) from station in azimuth 
341"28'. Reference mark No. 2, a stiindard bronze reference disk, note l l n ,  
is 21.1W meters (69.52 feet) from station in  azimuth W11'. Azimuth marlc 
(reference mark No. 3) a standard bronze disk, note 110, is on the east side of the 
main road and 200 yards from station in azimuth 338'30'23". 

Plane coordinates : (C) m=640,384.47 feet ; y=232,074.60 feet ; the grid azimuth 
to  the azimuth mark=338"26'18".* 

Sasabe (Pima Oounty, E. B. Latham, 1935) .-About 2.6 miles north of Sasabe, 
about 12 paces wcst of road, on the  highest summit along the SasabeRobles 
road for some miles. Marked by standard bronze disks as described in notes 
l a  and 7n. Reference mark No. 1, a standard bronze referrncc disk, note l l a ,  
is 22.883 meters (75.08 feet) from station in azimuth 4'36'. Reference mark 
No. 2, a standard bronze reference disk, note l l a ,  is 19.G80 meters (04.67 feet) 
from station in azimuth 96'44'. Azimuth mark (reference mark No. 3 ) ,  is c i  
standard bronze disk, note l l a ,  about 12 paces east of the rond and about 5 
paces north of the  fence line, and 0.6 mile from st&tion i n  azimuth 2"13'00". 

Plane coordinates : (C) 0=617,060.32 feet ; y=192,280.02 feet ; the grid aei- 
muth to the azimuth marlc=2"01'13".* 

Arivaca (Pima County, E. B. Latham, 1935).-Along the Arivaca-Rinsley road, 
on the  flrst rise after leaving Arivaca. To reach from the post offlce in Ari- 
vaca, take the Kinsley-Tucson road for 0.8 milt. turn left on the main traveled 
rond and go 0.2 mile to top of rise cind station. Station is about 10 feet off 
the  east side of rond. Marked by a stnndurd bronze dlsk as described in  

.This azimuth hna been computeil by the first formula (p. 67), neglecting the second 
term. 
For notes in regard to  marking of statlona, see p a p  63. 

250000"41--1) 
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note la. Reference mark KO. 1, a standard bronze reference disk, note l la ,  is 
19.303 meters (63.33 feet) from etution in aziiuuth IS"37' .  Ilefercncc mark 
No. 2. n standard bronze reference disk, note l la ,  is 21.185 meters (69.60 feet) 
from station in azimuth lOl"O2'. Azimuth inark, a standard bronze disk, note 
l la ,  is about 15 feet off of the west side of road and one-fourth mile from 
station in  azimuth 168"59'19". 

Plane coordinates : (C), x=686,826.30 feet ; y=211,435.71 feet ; the grid azimuth 

Boundary monument No. 134. eccentric (Pima Counts. E. B. Lathnm, 1933.- 
to the azimuth mark=168"40'28".* 

About 11 miles, air line, south-southeast of Arivacu; l I / i  miles, a i r  line, south- 
cast of t h e  Tres Bellotas ranch; on the top of a rolling ridge and 62.54 mctcrs 
north of boundary monument No. 134 (I. €3. C.). The ridge is the fourth 
one southcust of the ranch. Pack horses and information as to  monument No. 
134 cnn be secured a t  the  ranch. (About a 60-minute pack with pack horses.) 
Marked by a standard bronze disk as describcd in note 4. Reference mark 
No. 1, a standard hronze reference disk, note 12e, is  20.798 meters (68.23 feet) 
from station in azimuth 327-16'. Reference mark No 2, a standnrd bronze 
reference disk, note 12c, i s  15.602 meters (51.19 feet) from station in  azimuth 
34"OY. Boundary monument No. 1 S G  ( I .  B. C.)  m:cy be used as an azimuth 
mark. 

Plnne coordinates: (C), (c=682,019.87 feet ; ?1=151,811.02 feet ; the  grid azimuth 
to boundary monument No.  1SG ( I .  B. C.) =1W048'37".7. 

Boundary monument No. 136 (I. B. C.) (Pinia County, Ariz., Sonora, Mexico, 
E. 13. Latham, 193iS).-Plane coordintrtc-s: (C) ,  m=655,%8.92 fee t ;  
2/=161,451.11 feet. 

Noaales No. 7 (I. B. C.) (Santti Cruz Counts, Interntifional Boundary Commis- 
&ion, -United States and Mexico, 1893; 1910; 1935).--Ahout 8 miles west by 
IlOrth of Nogales, ubout 2 miles norrh-nortliwcst of flie angle in the inter- 
national boundary that  is mnrked by bounrlaru mo?i?irnc!nt No. 127 ( I .  B. U.), 
and on the more northern one of two prominent round-topped hills. 0rigin:il 
marks were destroyed and new marks were set in  1935. Station is markcd 
by a standard bron74 disk set in  a buried boulder. Reference mark No. 1, a 
standard bronze reference disk set in a buried boulder. is 6470 metcrs (21.23 
feet) from station in  azimuth 219"03'. Reference nilrrk No. 2, a standard 
hronze reference disk set in  a buried boulder, is 9.188 mcters (30.14 feet) from 
station in azimuth 305"51'. 

Plane coordinates : 
Boundary monument No. 129 (I. B. C.) (Santa Cruz County, Ariz., Sonora, 

Mexico, E. B. Latham, 1936) .-Plane coordinates : (C),  m=744,428.79 feet ; 
2/=128,684.74 feet. 

Boundary monument No. 130, eccentric (Santa Cruz County, E. B. Latham, 
1935).-About 13 miles west and 2 miles north of Nogales. To reach from 
Nogales, lake U. S. Highway No. 89 north to i t s  junction with the Ruby Road, 
and then follow the Ruby Road for 14.0 miles to a summit antl a sign reading 
"Summit Motorway"; follow the Summit Motorway for 3.4 miles to  its end 
and  0.2 mile beyond t o  the  end of truck travel. The monument is ubout 1.0 
mile beyond in southwest direction and  reached by following the drift fence to 
the summit of ridge in  tha t  direction, from where the  monument can be seen 
on the spur of a ridgr which leads south from the  main ridge. About a 
35-minute pack with load. Marked by a standard bronze disk as  described i n  
note 2. Ikference murk No. 1, a standard bronze reference disk, note 12a, is 
9.557 meters (31.35 feet) from stntion in  azimuth 219"03'. Reference mtirlc No. 2, 
a standard bronze reference disk, note 12a is 6.607 meters (21.87 feet) from 
station in azimuth 113"52'. Boundaql inunzimnt N o .  I 3 0  ( I .  B. 0.) is  4,498 
meters (14.75 feet) from station in azimuth 192'37'. Boundary mo?iument No. 
129 ( I .  B. 0.) may be used as  an nzimuth mark. 

Plane coordintctes : (C) ,  m=733,150.54 feet ; ~=132,813.82 feet; f h c  grid iizimutli 
to  boundary monument No. 129 ( I .  B. C.)=290°W'!W'.3+* 

Cori (Pimu County, E. B. Latham, 1035).-About 20 miles north of Nogales 
at  town of Tubuc, ahout 30 yards north of n sign reading "TU l ihC Unin- 
corporated" antl two pnccs from fence. M:crked by a strindtird bronze disk tis 
described in note la. Reference mark No. 1, D. standard bronze reference disk, 

*This nzlmuth hns been computed by thc  dr8t formuln (p 871, ncglcctltig the Recond 
term. 

**TllIs naimutli hns been computed by tlic nrRt formuln (p. O7), ridng both terms. 
For notcs ln regard to mnrklng of stntlons. ace page 03. 

(C) ,  m=759,241.79 feet ;  y=132,045.13 feet. 
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note l l a ,  is 14.378 meters (47.17 feet) from station in  azimuth 167'47'. Ref- 
erence mark No. 2, a standard bronze rcfcrencc disk, note l l a ,  is 16.750 meters 
(54.95 feet) from statiou in azimutli 355"s'. Azimuth mark (reference murk 
No. 3 )  is i n  the hcud of a concrete culvert; the mark is State highway depurt- 
ment bench mark stamped "No. 50, Elevation 3223, 1047 plus 50, 1931" and is 
one-half mile from station in  azimuth 349'32'24''. 

Plane coordinates: ( C ) ,  (o='i6!),207.36 feet; ~=223,872.22 feet; the grid 
rizimutli t o  the uzimutli marlr=349"06'12".* 

Kinsley (Sonta Cruz County, E. B. Latham, 1035).-Abut 28 miles north of 
Nogales on the Tucson Road, i n  sec. 30, T. 19 S., It. 13 E,, on a hill just above 
the Kinsley Bros. store and about 35 feet west of the center line of the higliwciy. 
hlarkcd by n standurd bronzo disk us  described in note la .  Ileference mark 
No. 1, a stnndiird bronze rcfcrencc disk, note l l n ,  is 14.735 nicters (48.34 feet) 
from station in azimuth 214O2.5'. Reference murk No. 2, a staudard bronze 
reference disk, note l l a ,  is  28.767 meters (94.38 feet) from station in azimuth 
300'20'. Azimuth murk, ~1 s h u d a r d  bronze disk, note l l a ,  is on the west end 
of a concrete bridgchcud about 0.03 mile south of the store and  in azimuth 
23"43'27" from the station. 

Plane coordinutes : (C) ,  m=766,828.29 feet ; ~=266,965.44 feet ; the grid 
azimuth to  the azimuth murk=23"16'22".* 

Cut (Siinta Cruz County, E. B. Latham, 1935).-About 2.5 miles south of 
Amado Iioiid junction, 3.75 miles north of sign "Continental 11, Tucson 37," 
25.2 niiles from Nogales and in southwest corner of sec. 19, T. 20 S., It. 13 E. 
Marked by s t u n d u d  bronze disks tis described iu notes l u  and 7u. Reference 
murk No. 1, n standard bronzc reference disk, note l l a ,  is 13.672 meters (44.86 
feet)  from station in azimuth 169"05'. Reference mark No. 2, a standard bronze 
refereiice disk, note l l a ,  is 22.762 meters (74.68 feet) from station in azimuth 
352'11'. 

Plane coordinates : (C), (o4"7,746.58 feet ; y=244,766.61 feet. 
Baboquivari Peak, lookout house, center (Pimn County, El. B. Lathurn, 

1935).--Plnne coordinates : (C) ,  m=(i99,&S4.11 feet  ; ~=280,581.26 feet. 
Boundary monument No. 142A (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 

E. B. Lrithiirn, 1035) .-From station S m  Miguel (see description), go south 
2.2 miles to forks of roads (a number of roads fork a t  this point), tuke the 
right fork thiit pusses west of the sclioolhouse, go 0.3 mile and take left fork 
iiroiind tank (east of large dir t  t ank) ,  go 0.5 mile, tiike right fork, go 0.6 mile 
to fence corner und road forks, take left fork and follow the maiu traveled 
rorid 1.4 miles to forks, keep straight ahead and go 1.0 mile to gate in the 
boundary fence, turn left o r  east along the north side of fence and follow 
dim rond 3.3 miles to boundary monument and gate in  fence. The monument 
i s  about 60 fcr t  south of the fence. 

Plune coordinutes : (C)  , m=562,!!04.OG feet : 1/=1!X,390.96 feet. 
Boundary monument No. 139 (I. B. C.) (fima County, Arlz., Sonorn, Rleslco, 

E. B. Luthum, 1935).-lJlane coordinates : (C) ,  1c=617,099 feet ; ~=176,476 
feet. 

Arivaca, water tank, apex (Pimn County, El. B. Latliam, 1035) .-Plaue coordi- 
nates : * ( C ) ,  s=685;386 feet ; ii=W9,570 feet. 

Boundary monument No. 127 (I. B. C.) (Santn Cryz County, Ariz., Sonora, 
Mexico, E. B. Lathurn, 1935) .-Plane coordinates : (C) ,  m=762,905 feet ; 
~=121,843 feet. 

Boundary monument No. 126 (I. B. C.) (Santa Cruz County, Ariz., Sonoru, 
Mexico, E. B. h l h u m ,  1935) .-€'lime coordinates (C), m=763,747.26 feet ; 
2/=121,849.92 feet. 

Nogales, courthouse, dome (Santn Cruz County, E). B. Lntliam, 19%).- 
Plnnc coordinates : (C) ,  (o=808,7!k7.98 feet; ~=l23,675.05 f r r t .  

Tumacacori Natipnal Monument (Santa  Cruz County, E. B. Latham, 1935) .- 
Plane coordin:ites : (C)  , m=769,831 feet ; 1/=207,879 feet. 

Boundary monument No. 128 (I. B. C.) (Santa Cruz County, Ariz., Sonorn, 
Mexico, J. S. Hill, 1910; 1'335).-About 8 miles west of Nogales, on the north 
slopr of u rldge, the highest point of the boundary line in this vicinity and 394 
inctcrs west of tlic anglc in the line which is marked by bou~&q/ miicncent 
No.127 ( I . U .  C.) .  

*This uzimutli linv bcen computcil by t l i r  flrst formuln (p. 67), neglecting the second 
term. 

1 KO cl~cclc ou this posltinn. 
$or notes 1x1 rrgnrd to mnrklng oP slatlonu, sce page 63. 
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Plane coordinates : (C),  s=i'G1,780.36 feet ; 2/=122,290.70 feet. 
Boundary monument No. 150 (I. B. C.) (Pima County, Ariz., Sonora, Mexicu, 

G. D. Cowie, 1920; 1935).-See description of station boundwtt nwnu?nent No. 
150 eccentric. 

Plane coordinates: (C) , n=450,851.18 feet ; 2/=236,705.96 feet. 
Boundary monument No. 130 (I. B. C.) (Santa  Cruz Uounty, Ariz., Sonora, 

Mexico, E. B. Latham, 1935).-See description of station boundaru monument 
No. 130 eccmitric. 

Plane coordinates : (C), m=733,153.66 feet; 2/=132,828.20 feet. 
U. S. Army mark  (Santa Cruz County, E. B. Latham, 1935) .-See description 

Plane coordinates: (C) , m=740,337.48 feet ; ~=154,088.11 feet. 
Baldy lookout house, center (Santa Cruz County, E. Li. Latham, 1935).-See 

description of station Baldu 2. 
Plane coordinates : (C), m=832,549.22 feet; ~ 2 5 4 , 7 0 2 . 4 3  feet. 
Continental (Pinia County, E. B. Latham, 1935).-About 25 miles south of 

Tucson. To reach from ContinentQl, continue west for 0.8 mile on U. S. Highway 
No. 89, past a concrete bridge across the  Santa Cruz River and thence to a 
curve in the highway; the  station lies in the center of the old roadbed in line 
with the projected center line of the pavement, and  on the west side of highway. 
Marked by standard bronze disks as described in notes la and 7a. Reference 
mark No. 1, 8 standard bronze reference disk, note l l a ,  is 30.413 meters (m.78 
fect) from stntion i n  azimuth 304"13'. Reference mark No. 2. a standard bronze 
reference disk, note l l a ,  is 26.892 meters (88.23 feet) from station in azimuth 
3P2'3'. Azimuth mark, a standard bsonze disk, is in the southwest corner of a 
concrete bridge on Highway No. 89, and  one-half mile from station in azimuth 
258"30'64". 

Plane coordinates: (C)  , m=787,125.48 feet; y=310,782.81 feet ;  the grid azi- 
muth to the azimuth mnrk=258"01'38".* 

K-49 (U. S. G. S.) (Pima County, E. B. Latham, 193B).-Aboiit 4 miles, air 
line, west of Continentfll, uhout 3 miles, air Iine, west of U. S. Hfghway NO. 89, 
and about 18 feet southwest of road. To reach from Continental, go south on 
U. S. Highway No. 89 for 1.7 miles to the Twin Buttes Road, then right and go 
3.6 miles to  strition site. Station inark is  standerd U. S. Geologicul Survey disk 
set in concrete post.x 

Plane coordinates : (C), m=769,052 feet ; y=313,761 feet. 
Snyder's Hill (Pima County, G. D. Cowie, 1920; 1034; 1935).-About 10 

miles southwest of Tuscon on Snyder's Hill, a small, lone, low, volcanic hill, 
on border of secs. 3 and 4, T. 15 S., R. 12 E. Marked by a standard U. S. Coast 
and Geodetic Survey and State  Survey disk. Reference mark No. 1, a standard 
bronze reference disk, note 120, is 17.Ei52 meters (57.59 feet) from station in 
azimuth 165'35'. Reference mark No. 2, a standard bronze reference disk, 
note 12a, is 10.095 meters (33.12 feet) from station in azimuth 284"34'. Azimuth 
mnrk (reference mark No. 3), a standard bronze disk, note 12a, i s  on the high 
point of the south end of t h e  ridge, 250 yards from station in azimuth 
358'06'43''. 

Plane coordinates: (C), m=748,666.59 feet : ~=422,139.91 feet ;  the grid 
azimuth to  the azimuth mark=357"41'04".* 
K-23 (U. S. G. S.) (Pima County, E. B. Latham, 1035).-About 10 miles 

southwest of Tucson, and about 0.2 mile north of the Tucson-Ajo road, on the  
only noticeable rise between Snyder's Hill and the hills to the west, and about 
S1/2 miles beyond Snyder's Hill, near line between secs. 29 and 32, T. 15 S., 
R. 11 E. Marked by a standard U. 8. Geological Survey disk set in an &inch 
cylindrical concrete post. Reference mark No. 1 is  16.729 meters (54.80 feet) 
from station i n  azimuth 321"28'. Reference mark No. 2 is 12.475 meters (409.3 
feet) from station in  azimuth 73'03'. 0. L. 0. sect& oorner is 8.11 meters 
(28.6 feet) from station in  azimuth !274"08'. Azimuth mark (reference mnrk 
No. 3 ) ,  a standard bronze disk set in a concrete dip in the highway, is 0.3 mile 
from station in azimuth 21°07'09". 

Plane Coordinates: (C), (c=706,156.84 feet: 2/=401,9M.42 feet ; the grid 
azimuth to the  azimuth mark=2O045'55".* 

Of ShltiOn BtUCO8a. 

,This azimuth has been computed by the flrst formula (p. 07), nrglecting the second 

For notes in regard to marking of stations, ECC poge 63. 

term. 
No check on this position. 
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Sahuarita (Pima County, E. B. Latham, 1935).-About 18 miles south of 

Tucson on U. S. Highway No. 80 at the Snhuarita Railroad Stntion, 86.48 feet 
west of t h e  large black water tank and on the west side of the highmny. Mnrked 
by standard bronze disks as described in notes l a  and 7a. Reference mnrk No. 1, 
a standard bronze reference disk set in  drill hole in  the  northwestern leg of 
the water tnnk, is 26.280 meters (S2.M feet) from stntion in azimuth %9"51'. 
Reference mark No. 2, a standard bronze reference disk, note l l n ,  is 17.810 
meters (5'3.43 feet) from station in  azimuth 4'39'. Azimuth mnrk (reference 
mark No. 3), a standard bronze disk, note l l n ,  is on west side of highway 
and 0.16 mile from station in  azimuth 184"37'00". 

Plane coordinates : (C) ,  m=798,287.39 feet ; ~=352,35(3.36 feet ; the grid 
azimuth t o  the azimuth rnark=184"06'26''.* 

Xavier (Pima County, E. B. Latham, 193!5).-About 8 miles south of the 
center of Tucson, on U. S. Highway No. 89, in sec. 31, T. 15 S., R. 1 4  El., nenr 
a n  adobe and stuccoed building with a n  enclosed ynrd. The station is 5 pnces 
north of the northeast corner of the ynrd. Mnrked by standard bronze disks 
as described in notes l a  and 7n. Reference mnrk No. 1, a standard bronze 
reference disk, note l l n ,  is 17.782 meters (58.34 feet) from stntion i n  azimuth 
149"Ol'. Reference mnrk No. 2, a standard bronsre reference disk, note Ila, is 
17.808 meters (55.43 feet) from station In azimuth W5G'. The apex of the 
conical-shaped top of a white wnter tnnk, which is on the side of a hill above 
a large group of bufldinm aboiit 2 miles from the station, is in azimuth 122"41'31". 

Plane coordinates : (C), m=798,564.98 feet ; 2/=399,2l9.68 feet; the grid azi- 
muth t o  white mater tnnk, npex=122"10'5~".* 

Wilmot (Pima County, E. B. Lnthnm, 1935) .-About 10 miles southenst 
from the center of Tucson at  the intersection of U. S. Highmny NO. 80 nnd Wil- 
mot Rond in the northwest corner of the  intersection. Marked by standard 
bronze disks as described in  notes l a  and 7n. Reference mark No. 1, n standard 
bronze reference disk, note I l n ,  is 15.166 meters (49.76 feet) from station in  
azimuth 192"52' Refcrence mnrk No. 2, 8 standard bronze reference disk, note 
l l a ,  is 17.186 meters (58.38 feet) from stntion in nzimuth,110"45'. Azimuth mark, 
a State  highway bench mark, is 600 feet from station in azlmuth 311"01'29". 

Plane coordinates : ( C )  , rc=827,045.34 feet : y=407,119.72 feet ; the grid nzi- 
muth to the  azimuth mark=310"27'42".* 

Magnetic (Pima County, E. B. Lathnm, 19%).-About 7 miles east of Tucson 
on the property of the magnetic observatory station of the U. S. Const and 
Geodetic Survey, west of the buildings, along the north and south fence on the 
west side of the Observatory grounds. Marked by stnndnrd bronze disks ns 
described in  notes l a  nnd 7n. Reference mark No. 1, a standnrd bronze reference 
disk, note l l n ,  is 23.415 meters (76.82 feet) from stntion in  azimuth 179'36'. 
Reference mark No. 2, a stnndard bronze reference disk, note lla, is 2f3.470 
meters (86.84 feet) from stntion i n  azimuth 268"41'. Azimuth mark, n stnndnrd 
bronze disk, note l l n ,  is 300 yards from stntion in  azimuth 208"40'49". Station 
mark, reference mnrk No. 2, nnd the azimuth mark were placed in  line for  
the convenience of the magnetic observatory. 

Plane coordinates : ( C ) ,  r~=833,708.69 feet : y=454,925.95 feet ; the grid azi- 
muth t o  the azimuth mnrk=208"11'10".* 

Jaynes (Pima County, a. B. Lnthnm, 1935).-About 9 miles northwest of 
Tucson, 2.1 miles northwest of Jnynes Rnilroad Station, and 0.7 mile from Rillito 
Creek bridge, on State Highmny No. 84. Mnrked by standard bronze disks ns 
described in  notes l a  and 7a. Reference mark No. 1, a stnndard bronze reference 
disk, note l l a ,  is 27.243 meters (89.38 feet) from station i n  azimuth 224%'. 
Reference mark No. 2, a stnndnrd bronze reference disk, note l la ,  is 21.131 
meters (69.33 feet) from station in azimuth 137"49'. Azimuth mark (reference 
mnrk No. S) ,  a standnrd bronze disk, 1s on right side of road in concrete culvert, 
0.1 mile from station in azimuth 315"11'00". 

Plane coordinates : (C) ,  ~=787,k%k2.36 feet : 1/=482,50(1.37 feet ; the  grid azi- 
muth to the azimuth mnrk=314"43'12".* 

University (Pima County, El. B. Latham, 1935) . -0n the grounds of the Uni- 
versity of Arizona in Tucson, in  T. 14 S., It. 14 E., near line between secs. (1 
and 7, in the southenst corner of parking space west of the gymnasium. 
Marked by standard bronze disks ns described in notes l a  and 7a. Reference 

*This azimuth has been computed by the flrst formula (p. 87), neglecting the second 

For notes in regard to marking of stntlons, Bee piige 03. 
term. 
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mark No. 1, a standard bronze reference disk, note l la ,  is 18.200 meters 
(59.71 feet) from station in azimuth 89"37'. Referelice mark No. 2, a standard 
bronze reference disk, note l la,  is 18.3SO meters (0.30 feet) from station 
in azimuth 181"32'. Azimuth mark (reference mark No. 3) ,  :i standard bronze 
disk, note 13b, is approximately 75 meters from station in azimuth 18!2"34'08". 

Plane coordinates: (C) ,  z=798,%55.94 feet ; ~=449,313.88 feet ; the grid 
azimuth to the  azimuth mark=182"03'12".* 

Station "A" (University of Arizona) (Pima County, E. 13. Latham, 1938).- 
Plane coordinates: (C) ,  0=798,970.45 feet : y=440,756.23 feet. 

Tucson, University of Arizona, western radio mast (Pima County, E. 13. 
Latham, 1938) .-Plane coordinates' : (c), m=798,011 feet ; 1/=449,719 feet. 

Tucson, University of Arizona,= observatory dome (Pima County, E. l3. 
Latham, 1935).-Plane coordinates : ( C ) ,  z=799,416 feet ;  ~=449,8(i9 feet. 

Golden Gate Mountain (I'ima County, E. B. Latham, 1935) .-Plane coordi- 
nates : ( C ) ,  z=750,014.56 feet ; 1/=440,700.00 feet. 

Cat  Mountain (U. S. G. S.), (Pimn County, E. B. Latham, 1935).-Planr 
coordinates : (C) ,  z=765,002.00 feet ; y=431,728.95 feet. 

E 4 (Ariz. Geod. S.) (I'ima County, E. n. Latham, 1035).-0n the soutli- 
southeast outskirts of Tucson, about one-hnif mile northenst of U. S. High- 
way No. 80. Henchcd from Tucson as follows: Go south on U. s. IIigliwny 
No. 80 to the Casa Grande Tourist Camp and Joy's Cafe, turn left (east) 
and go 1.6 miles. Turn due south and go 0.7 mile, turn left, approximutely 
100 feet past concrete posted gate, and go 0.2 mile to station, which Is about 
12 paces north of road. The station mark is a State Survey and Coast nnd 
Geodetic Survey standard disk set in 'n  6- by O-inch concrete post. Itefcrence 
mark No. 1 (1935), a stnndnrd bronze reference disk, note 110, is 19.802 mctcrs 
(64.97 feet) from station in azimuth 27"45'. Reference mark No. 2 (19353, a 
standard bronze reference disk, note l l a ,  is 14.290 meters (46.88 feet) from 
station in  azimuth 117"31)'. A large black water tank is  in azimuth 200"00'22" 
from the station. 

Plane coordinates: (C) ,  z=802,840.87 feet ; y=430,749.55 feet ;  the grid 
azimuth to  large black water tank=199"29'00".* 

Tucson, Consolidated National Bank Building, north radio mast (Pimil County, 
E). B. Latham, 1935) .-Plane coordinates : (C) ,  z=792,616.87 feet ; 2/=445,1146.45 
feet. 

Tucson, Consolidated National Bank Building, south radio mast (Pimn County, 
E. B. Latham, 1935) .-Plane coordinates : (C) ,  z=702,668.57 feet ; ~=445,545.84 
feet. 

Santa  Cruz, Catholic Church, north spire (Pima County, E. B. Lnthnlu, 
1935) .-Plane coordinntes : ( C ) ,  m=792,610.99 feet ; ~=444,830.42 feet. 

Santa  Cruz, Catholic Cpurch, south spire  (Pima County, E. B. Latham. 
1035) .-Plane coordinates: 

San Xavier Mission (Pima County, G. D. Cowie, 1920; 1935).-Plane coordi- 
nates : (C) ,  z=781,550.77 feet: y=403,816.32 feet. 

C. W. A. (Ariz. Geod. S.) (Pima County, E. B. Latham, 1935).-About 10 miles 
southcnst from the center of Tucson. To reach from intersection of U. S. High- 
way No. 80 and  Wilmot Road, turn left from the highway and go 1.0 mile; cross 
railroad tracks and continue 0.3 mile to station which is 40 feet west of center 
of road. Mnrked by n stnndnrd bronze disk as  described in note la.  Reference 
mark No. 1, a standard bronze reference disk, note lla, is 18.420 meters (60.43 
feet) from station in  azimuth 347"lO'. Reference mnrk No. 2, a standard brorizc> 
refercmce disk, note l l n ,  is 17.295 meters (50.74 feet) from station in iizlmuth 
84"27'. Azimuth mark, a stnndnrd bronze disk, note l l n ,  is on east side of 
road 200 yards from station, in azimuth 354"47'20". 

Plane coordinates : (C), m=827,866.09 feet ; 2/=414,010.25 feet : the grid azimuth 
to the azimuth mark=354"13'31".* 

C. W. A. No. 2 (Ariz. Geod. S.) (Pima County, El. B. Latham, 1035).-About 
2% miles, a i r  line, south of 'I'ucson, and about one-hnlf mile, ciir line, east of 
U. S. Highway No. 89. To reach from the junction of Highway No. 89 and Drerel 
Road, go east for 0.5 mile, turn right (south) nnd go 0.2 mile and turn left (east) 
and ga 0.1 mile to station on south side of rond. Stntion mnrk is standnrd disk 
of the Coast and Oeodctic Survey and Stnte surrey stamped ''#2", set in  con- 

*This nzimuth hns been computed by the flrst formuln (p. 07), neglecting the second 
term. 

l No check on this position. 
For notes in regnrd to  mnrking of stntions, see pnge 03. 

(C) ,  z=792,618 feet ; 2/=444,775 feet. 
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Crete post. Reference mark No. 1 (1935), a standard bronze reference disk, 
note l l u ,  is 15.168 meters (40.76 feet) from station in  azimuth 14'32'. Reference 
mark No. 2 (1935), u standard bronze reference disk, note l l a ,  is 29S5 meters 
(96.24 feet) from station in  aziniuth 90"05'. Azimuth mark (1035) (refcrence 
mark No. 3). a standard bronze dislr. note l ln .  is on the north side of rond 0.4 
mile from s&tiod in azimuth 2GOo42'5&'. 

Plane coordinates : (C)  , x=798,678.23 fcet ; ?/=417,692.85 feet : the  grid azimuth - 
to  the azimuth mark=260"12'05".* 

Tucson, Veterans Hospital No. 51, water tank (Pima County, E. B. Latham, 
1935) .-Plane coordintitcs : (C) , z=795,482.67 feet ; ?/=432,105.82 feet. 

Marana (Pima County, E. B. Latham, lV35).-About 13 miles from Tucson 
nnd about 3 miles southeast of the town o f  Murana, on the west side of Stnte 
Highwriy No. 64, about one-fourth mile west of railroad block signal No. N50, and 
25 yards southenst of a telephone pole near a bridge. Mnrketl by stundurd 
bronze disks a s  described in  notes l a  and 7a. Refercncc mark No. 1, a stand- 
a r d  bronze reference disk, note lln, is 19.300 meters (63.62 feet) from station 
in azimuth 313" 51'. Reference murk No. 2, a stnndnrd bronze reference disk, 
note l la ,  is 20.700 meters (67.01 fcclt) from station in azimuth 43"51'. Azimuth 
mark, ii standard bronze disk set in south end of concrete bridge, is i n  azimuth 
3 0 4 " ~ ' 2 3 "  from station. 

Plane coordinates : ( C ) ,  m=720,518.28 feet ; 2/=521,496.84 feet; the grid azimuth 
to the iizimuth murk=304"01'27".* 

Naviska (Pinal County, E. B. Latham, 1035).-About 6 miles southeast of the 
town of Red Rock, on the west side of Stnte Highway No. 84, and one-fourth mile 
north of the  Pinal-Pima county line. Marked by a standard bronze disk a s  de- 
scribed in note la .  Reference mnrk No. l, a standard bronze reference disk, 
note l la ,  i s  16.661 meters (51.38 feet) from station in azimuth 325"20'. Refcr- 
cnee mark No. 2, a standard bronze rderence disk, note l l a ,  is 15.235 meters 
(49.08 feet) from station i n  azimuth 63'21'. 

Plane coordiniites : (C) ,  m=701,570.92 feet : 2/=547,199.25 feet. 
Airway beacon on Picacho Peak (Pinal County, E. B. Latham, 1035).-Plnne 

coordinates : ( C ) ,  m=650,086.16 feet ; 2/=595,133.53 feet. 
Airport No. 38 (Pinul County, E. B. Latham, 1935) . - O n  airport No. 38, about 

2.1 miles northwest of the town of Rcd Rock. Stiition mark is stnndiird bronze 
disk set i n  u concrete arrow. Airport beacon, cnitcr of toioxr is 5.824 meters 
(19.11 feet) from stiition in azimuth 136'08'. Reference miirk No. 1, a standnrd 
bronze reference disk, note l l n ,  is 21.783 meters (71.47 feet) from station i n  
azimuth 172"43'. Reference miirk No. 2, a standard bronze refercnce disk, note 
l l a ,  is 27.235 meters (89.35 feet) from stntion in  azimuth OO"12'. A riiilrond 
wntcr tank 2 miles south of the station is in azimuth 32051'10". 

Plane coordiniitcs: (C) , m=075,080.38 feet 1/=883,183.48 feet ; the  grid azimuth 
to r:iilrond water tank=350"32'47".* 

Airway beacon west of Airport No. 38 (Plnal Coiinty, E. B. Latham, 1035).- 
Plune coordinates : (C) ,  m=660,B4269 feet ; 2/=570,255.74 fcet. 

Over (Pinal County, E. B. Latham, 1935).-About 14 miles south of Coolidge, 
on tlic west side of State Highway No. 87, und about 211(L miles north of the 
ovcrpass across the Southern Piieiflc Railroad. Station is about 50 feet froin 
the road and i s  marked by standard bronze disks 11s described in notc's l a  
rind 7u. Reference mark No. 1, a standard bronze reference dislr, note l l u ,  is 
'15.450 meters (50.89 feet) from station in  azimuth 4'10'. Reference mark 
No. 2, a standard bronze reference disk, note l la ,  is  17.840 mcters (58.53 feet) 
from station in azimuth Ql"39'. 

Plane coordinates : (C),  m=623,443.44 feet ; ?/=044,836.&5 feet. 
Dip (Pinal County, E. B. Latham, 1935).--On the  west side of State Highway 

No. 87, 5% miles south of Randolph, and 9% miles south of Coolidge. Station 
is 50 feet from road and 30 fect south of a smiill levce. Marked by standard 
bronze disks a s  described in notes l n  and 7a. Reference mark KO. 1, a standard 
1)ronze rclfcwnce disk, note 1111, is 15.401 meters (60.53 fcet) from station i n  
iiziniiitli 14"30'. Reference mark No. 2, n standard bronze reference disk, noto 
11n, is 20.893 meters (68.55 fect) from stntion in azimnth 07"Ol'. Azimuth mark 
(reference iniirk No. 3, 11 stnndnrd bronze disk, note 12c, is one-fourth mile froin 
stntioii il l  azimuth 183"59'24". 

*Tillti uzimuth hns been Computed by thc first formula (p. 07), neglecting the second 
tcrm. 

For notes in regard to rnnrking of stntions, see pnge 03. 
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Plane coordinates : (C), m=623,406.80 feet ; 2/=607,964.34 feet ; the  grid azl- 
muth to the azimuth mark=183"46'19".* 

Junction (Pinal County, E. B. Latham, 1935).-About 8 miles west of Flora 
ence a t  junction of State Highways 87 and 287, 85 feet south of the east-west 
road of the triangle and 200 feet west of the east angle of the triangle. Marked 
by standard bronze disks as described in notes la and 7a. Reference mark No. 
1, a stnndnrd bronze reference disk, note lla, is 14.628 meters (47.W feet) 
from station in  azimuth 268"EiG'. Reference mark No. 2, a standard bronze 
reference disk, note l l n ,  i s  15.767 meters (51.73 feet) from station in  azimuth 
30"50'. The azimuth mark is a n  Arizona Highway Department bench mark 
stamped "lY31, Elev. 1420.3, Station 418/02", and is in the first concrete culvert 
east of the railroad, 0.2 mile from station in azimuth 267"24'13". 

Plane coordinates: (C) ,  0=621,034.71 feet: ~=728,595.43 feet: the grid azi- 
muth to the azimuth mark=267"11'18".+ 

Airways (Pinnl County, El. B. Latham, 1935) .-At the southwest corner of the 
field house just  outside of the  fence at the U. S. Department of Commerce Day 
Landing Field at Sacaton. Marked by standard bronze disks as described in 
notes la and 7a. Reference mark No. 1, a stnndnrd bronze reference disk, is 
in  the paved walk just  under the bcncon tower and 12.092 meters (39.07 feet) 
from stntiori i n  azimuth 268"66'. Reference mark No. 2, a standard bronze 
reference disk, note I l a ,  is in the  square concrete post at  the southwest corner 
of the fence and 12885 meters (42.27 feet) from station in azimuth 21"Ol' .  
The  azimuth mark, a standard bronze disk, is in the concrete floodgate just  
north of the canal bridge tha t  can be seen south of the station, on the east 
side of the road, and about 0.6 mile 'distant in azimuth 2'58'28''. 

Plane coordinfites : ( c ) ,  m=555,204.27 feet ; 1/=750,461.14 feet : the grid azi- 
muth to  the azimuth mnrk=2"52'34''.* 

Airway beacon at Airport No. 34a (Pinnl County, E. B. Luthum, 1935).- 
Plane coordinntes : ' (C) ,  m=857,824 feet ; 2/=752,966 feet. 

Sacaton, water tank (Pinal County, E. B. Latham, 1036) .--Plnne coordinates : 
(C) ,  x=554,202.68 feet : g=756,9002.24 feet. 

Boswell (Maricopa County, E. B. Latham, 1035).-Six and one-tenth miles 
south of Chandler, on t h e  west side of State  Highway No. 87 near pump house 
No. 15, 1.9 meters south of the southwest corner of t h e  pumphouse, 1.2 meters 
north of t h e  north side of the main ditch, and 1.0 meter east of the east side 
of the spur ditch. Marked by a standard bronze disk as described in note 2. 
Reference mark No. 1, a standard bronze reference disk set in west side of 
culvert on Highway No. 87, is 22.204 meters (72.85 feet) from station in  
nzimuth 242"45'. Reference mark No. 2, a standard bronze reference disk, 
note l l a ,  is 0.336 meters (30.63 feet) from station in  azimuth 133'34'. The 
azimuth mark (reference miirk No. 3), a disk set  in  drill hole in the gate of 
main ditch at  the flrst spur west of stat.ion, is about 500 feet from station in 
n zimu t h 88 O 13'36' '. 

Plane coordinates : (C) ,  ~ ~ 5 2 3 , 2 2 5 . 4 0  feet ; 2/=805,6f34.39 feet ; the grid 
azimuth to the azimuth mark = 88"11'06".* 

Chandler, water tank (Pinal County, E. B. Latham, 1035) .--Plane coordinates : 
(C) ,  ~=524,272.34 feet: ?/=8%,784.60 feet. 

Goo!year, water tank (Pinal County, E. B. Latham, 1035).--Plane coordi- 
nates: (C), (c=516,560 feet ;  ~=815,3!X2 feet. 

Ray (hlaricopa County, El. B. Latham, 1936).-About G.5 miles due west of the 
town of Chnndler, about 8.0 miles due south of the town of Tempe, nnd 1.5 
miles west of the Ray Estrella store, just  south of the south ditch south of 
the ro:id. Marked by standard bronze disks as described in  notes l a  and 7n. 
Reference mark No. 1, set in  concrete culvert under road northeast of station, 
is  22.333 meters (73.27 feet) from station in azimuth 221'2'7'. Reference mark 
No. 2, a standard bronze reference disk, note l l a ,  is 18.437 meters (60.49 feet) 
from station in azimuth 292'47'. Azimuth mark (reference mark No. 3) 
set in concrete culvert northwest of pumphouse (22 E. 5% El,), is one-half 
mile from station in  azimuth 312"43'16". 

Plane coordinates: (C) ,  m=403,894.59 feet: ~=838,531.03 feet ;  the grid 
azimuth to  the azimuth mark = 312°43'56".+ 

Catherine (hlnrieopa County, E. B. Latham, 1935).-To reach from St. Johns 
Indian Mission, go east 1.2 miles to a school, turn left off graded road and 

*This nzlmuth hns been comPutcd by tlic flrst formula (p. 87). neglecting the second 
term. 

l No check on thL positlon. 
For notee In regnrd to mnrklng of stations, see page 63. 
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go north, passing a small sun dial, 0.1 mile to a six-point fork;  take the road 
leading east and go 0.35 mile to another cross road; continue strnight nhead 
for  0.3 mile (east) ; take right fork east for  0.1 mile; go straight nhend east 
for 0.3 mile to a log corral; at the northeast corner of corral, ttilce the left 
fork, go 0.1 mile to  u. cross road; from this cross road, go straight allertd for 
0.1 milo to the station on the left side of the road. Marked by standnrd bronze 
disks as described in notes l a  and 7a. Reference mark No. 1, n standard bronze 
reference disk, note l l a ,  is 8.728 meters (28.64 feet) from station in azimuth 
48'56'. Reference mark No. 2, a standard bronze reference disk, note l l a ,  
i s  10.442 meters (34.26 feet) from station i n  azimuth 138"59'. 

Plane coordinates : (C) ,  z=430,025.91 feet ;  1/=824,872.80 fect. 
Mission (hlaricopa County, E. B. Latham, 1935) .-About 3.5 miles northwest 

of St. Johns Indian Mission, on a graded d i r t  road, 100 fcet west of the road, 
and  100 feet south of where the road turns west. Marlced by standard bronze 
disks as described i n  notes l a  and ?a. Reference mark No. 1, a stnndard 
bronze reference disk, note l la ,  is 16.803 meters (58.13 feet) from stntion in 
azimuth 205"48'. Reference mark No. 2, a standard bronze reference disk. 
note I la,  IS 10.880 meters (35.70 feet) from station in azimuth 171"lti'. The 
azimuth mark (reference mark No. 3), a standard bronze disk, note l l a ,  is 
on the north side of the road about 30 feet from the center and 0.3 mile from 
station in azimubh 205"43'0G". 

Plane coordinates : (C),  z:-412,900.01 feet ; 2/=849,008.10 feet ; the grid azi- 
muth to the nzimuth mnrk=265"52'30".* 

Dadams (Pinal County, E. B. Latham, 1935).-About 1 mile, a i r  line, south- 
west of Floreiice arid about 100 feet north of State Highway No. 287. Miirked 
by standiird bronze disks as described in notes la and 7n. Reference mark 
No. 1, a standard bronze reference disk, note 1111, is 17.618 meters (57.80 feet) 
from station in azimuth 167'65'. Reference mark No. 2, i i  standard bronze 
reference disk, note l la,  is 18.148 meters (69.54 feet) from station in azimuth 
71"50'. Azimuth mark (reference mark No. 3), a standnrd bronze disk, note 
Ila,  is 50 feet south of Highway No. 287 iind 0.4 mile from statiou in  azimuth 
2i54°14'14". 

I'lnne coordinates : (C) ,  e=659,512.29 feet : y=734,174.63 fee t ;  the grid azi- 
muth to  the azimuth mark=253"67'13".+ 

Florence (Pinul County, E. B. Latham, 1935).-About 21,4 miles east of Flor- 
ence, 0x1 the north side of the 1~'lorenceKelvin Road, 0.6 mile east of the 
Florence Cnnal, on top of a small rise, and about 10 feet from rond. Marked 
hy standard bronze disks as described in  notes l a  and ?a. Reference mark 
No. 1, a stiindard bronze reference disk, note l l n ,  is 16.602 meters (54.07 feet) 
from station in  azimuth 220"12'. Reference mnrk No. 2, n standard bronze 
reference disk, note l la ,  is  10.124 meters (52.00 feet) from station in  azimuth 
289'47'. The azimuth mark (reference mark No. 3), a standard bronze disk, 
note l l a ,  is on south side of road, 0.2 mile from station in  azimuth 302"52'16''. 

Plnnc coordinates : (C) , z=675,705.99 feet : y=738,862.12 feet ; the grid azi- 
muth to the azimuth mark=302"33'32".* 

Florence, State Prison, aluminum water tank (Plnal County, E. l3. Latham, 
19%) .-Plnne coordinates: ( C ) ,  1~=667,051.89 feet; ?/=737,254.14 feet. 

Florence, black water tank (Pinal County, E. B. Latham, 1035) .-Plnne coordl- 
nates : (C), n=G02,113.44 feet ; y=737,620.23 feet. 

South Butte  (U. S. G. S.) (Plnol County, E. B. Latham, 1935).-Plane coordi- 
nates : 

Wolley (Pinal County, E. B. Latham, 1935).-About 6 miles, a i r  line, south- 
west of Kelvin, on the east  side of the Florence-Kelvin Road, at a point about 
one-half mile south of where t h e  road s ta r t s  down into Ripsey wash, and 70 feet 
north of a side rond leading to  Wooley, on n knoll covered with small rock. 
Mnrkrd by standard bronze disks as described in notes 15 and Til. Reference 
mnrlc No. 1, a standard bronze reference disk, note l l a ,  is 18.715 meters (61.40 
feet) from station in  azimuth 282'00'. Reference mnrk No. 2, n stnndnrd bronzc 
reference disk, note l l n ,  is 16.328 meters (53.57 feet) from station in azimuth 
331"Ol'. Azimuth mark, a stnndurd bronze disk, note l l a ,  Is on east side of 
road one-fourth mile from stntion in azlmutli 348"41'40". 

Plane coordinates : (C) , a?=7811,337.44 feet ; ~=743,755.03 feet ; the grid azi- 
muth to the azimuth mnrk=348"12'55".+ 

*This nzlmuth has been computcd by the flrRt formuln (p. 87), neglecting the second 
term. 

I No check on this posltlon. 
For notes In regard t o  mnrking of stntions, RW page 03. 

( C ) ,  1~=721,3GO feet ; y=758,193 feet. 
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Kelvin (Pinal County, E. B. Latham, 1935; 1936) . -0n a ridge south of the 
Kelvin-Winkelmnn Road, 4.3 miles cast by road from Kelvin. To reach, follow 
the Kelvin-Winkelman Road cast f o r  3.5 milca, cross three wooden bridges close 
together, and continue for 0.7 mile to a sharp left turn. Station i s  on the ridge 
running south, slightly lower than the road, and about, 50 feet south of the road 
center on the turn. Marked by a standard bronze disk as described in note 4a. 
Reference mark No. 1, a standard bronze re ferenc~ disk, note 12c, is  7.314 meters 
(24.00 feet) from station in azimuth 263”23’. Reference mark No. 2, a standard 
bronze reference disk, note 12c, is  10.255 meters (3564 feet) from station in azi- 
muth 358’45‘. The azimuth mark, a standard bronze disk, note 1212, is reference 
mark No. 3, and is about 300 yiirds from station in  azimuth 281”17‘13”. 

Plane coordinates : ( C )  , c=805,536.29 feet ; 2/=763,450.97 feet ; the grid azimuth 
to the azimuth mnrk=280”44’32”.* 

Beacon tower, center (Pinal County, El. B. Latham, 1935).-See description 
of station Nczcman. 

Plane coordinates : l ( C ) ,  m=G58,950.14 feet ; y=G26,519.96 feet : 
Airport beacon, center of tower (Pinal County, E. B. Latham, 12)35).-Sce 

description of stationlAirport No. 38. 
Plane coordinates : 
G. L. 0. section corner (Pima County, E. B. Lnthrrm, 1935).-See description 

of station K-23 (U. S.lcf. K.). 
Plane coordinates : 
Helmet Peak (U. S. G. S.) (Pima County, E. B. Latham, 1935).-See descrip- 

( C ) ,  m=G75,076.05 feet: 11=583,197.15 feet. 

( C )  , m=706,183.43 fect ; u=401,952.67 feet. 

tion of station Hcln~etlPealc 2. 
Plane coordinates : 
Santan Peak (U. S. G. S.) (Pinal Countv. E. B. Lntham. 1935: 1938).- 

( C )  , m=769,319.81 feet : ~=352,632.87 feet. 

This  U.S. Geologkal Survey mn‘rk was destioyed t o  make room for  the new 
station, which is stamped “Santnn” (see description thereof). The  U. S. Geo- 
logical Survey mark was not suitable for  the  new station as it was in a small 
and loose rock. 

Plane coordinates : ‘ (C), a=503,685.30 feet : 2/=7W0,716.21 feet. 
U. S. G. S. cross in  rock (Pinal Countts. E. B. Latham. 1035).-See descrip- - .  

tion of station Suntan. 
Plane coordinates : (C) ,  a=SCB,(i90 feet ; 1/=790,715 feet. 

NOGALES AREA 

Principal points 

Boundary monument No. 121 (I. B. C.) (Snnta Cruz County, Ariz., Sonora, 
Mexico, J. 8. Hill, 191O).-On the north slope of II shnrp ridge about 200 meters 
southeast of the  principal slrcet of h’ogales. A standard iron monument of the  
United States-Mexico Boundary Commission. Reference murk (boundary monu- 
ment No. 123 eccentric), is a standard disk station mark cemcnfed in the top of 
a 1-inch pipe. It is 2.777 nieters (9.11 feet) from station in iiziinuth !MY%’. 

Plane coordinates : ( C ) ,  m=803,460.14 feet ; ?/=322,345.01 feet. 
Nogales, Mexican Customhouse, flagstaff (I. B. C.) ( Sonora, Mexico, Inter- 

national Boundary Commission, United States and Mexico, 1803) .-Plane coordi- 
nates: (C), a?=803,878.41 feet; y=121,771.30 feet. 

Boundary monument No. 120 (I. B. C.) (Santa Cruz County, Ariz., Sonora, 
Mexico, J. 8. Hill, 1010).--On the  north slope of the  shrirp bnld ridge three- 
fourths mile east of h’ogales. On the  highest point in  the vicinity, and overlooks 
n wide extent of the country. A standard iron monument of the Uiiiled States- 
Mexico Boundary Commission. Rcference mark (boundary monument No. 120 
eccentric), a stand:ird disk station mark celnented in the top of a 1-inch pipe, 
is 1.250 meters (4.10 feet) from strition in azimuth 80”40‘. 

Plane coordinates: ( C ) ,  m=808,081.%3 feet; 1/=122,410.41 feet. 
Nogales No. 5 (I. B. C.) (Snntn Cruz County, International Boundnry Com- 

mission, United States and Mexico, 1893).-On the  ridge between Ephraims Can- 
yon and Mariposa Canyon and 300 meters north of t he international boundary 
line. Station is  marked by a %-inch drill hole in the  center of a 4- by 4-inch pine 
stake. Four reference marks, each consistiug of a nail in the center of n 2- by 

*This nzimuth lins been computed by the flrst formula (p. 07), neglecting the second 
term 

l No clieclr on this position. 
For nofcs in regnrd to mnrklng of sfntlons. are puge 03. 
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2-inch pine stub, nre at the following distances from the  station : Reference mark 
No. 1, 1.008 nicters (3.31 feet) north: reference miirk No. 2, l.17l meters (3.84 
feet) cast ; reference mark No. 3, 1.702 meters (3.02 fcct) south, and Feference 
m:wk No. 4, 1.041 meters (3.42 f re t )  w s t .  

Plane coordinates : (C) ,  m=i00,312 feet; jj=123,m fcct. 
Nogales No. 8 (I. B. C.) (Soiior:1, Mexico, Interrintionnl Boundary Commis- 

sion, United States and BIexico, 1S93).-On the liighcst pciilt south of un angle 
in  the iiiternationr~l boundary line, inarlted by boundary monument No. 127. Tlie 
station is inurked by n Y,-iiich iron rod drircn in llie ground. Rcfercncc inark 
No. 1, u nuil driveii i n  a tree, is 3.537 meters (12.33 feet) southeast and reference 
mark No. 2, n nail driven in  a tree, is ( i .Bi0  meters (21.56 feet) southwest. Wit- 
ness murk, u nail in a stump, is 1.254 meters (4.11 feet) nortliwest. 

Plane coordinates: (C) ,  m=i62,M4 fcct : 2/=119,756 feet. 
Nogales No. 6 (I. B. C.) (Sonorn, Mexico, Interiintional Boundary Commis- 

sion, United States and Mexico, 1503).-0n tlie nortliwcst end of n high ridge 
southwcst of Nognlcs, and near the  head of cunyon leading southwest from 
tlie Mexican ccmctery. (This Mexican cemetery is  in  tlie c u n p u  runiiing wcst 
from tlie Mcxican custom house in Nognlcs.) The station is marked by a 
%-inch iron rod driven in the ground. Four reference marks, similar to  the 
btution murk, urc tis follows: l{cferencc murk No. 1, 1.140 meters (3.74 feet) 
north ; referencc murk No. 2, 1.113 nieters (3.65 feet) east ; reference mark No. 
3, 1.128 meters (3.70 feet) soiitli; and reference mnrlr No. 4, 1 . 2 5  meters (4.02 

lJlaiie coordinates : 
Nogales No. 4 (I. B. C.) (Sonorii, Mexico, Interniitionul Boundnry Conimis- 

sion, United Stntes and Mexico, 1803).--011 one of the liighcst peuks of a 
group o f  hills southwest of Sogalcs. Station is ninrlted by a %-inch iron rod 
driven in  the ground. Four reference murks, similar to tlie station m r k ,  are 
as follows: Iicferciicc m:irI; Xo. 1 ,  O.!K:! meter (3.19 feet) north;  reference 
mark No. 2, 0.970 meter (3.20 fcet) east ;  reference mark No. 3, 1.017 ructers 
(3.34 feet) south, and reference mnrk No. 4, 1,070 nictrrs (3.51 feet) wcst. 

Plune coordinutes : 
Nogales No. 3 (I. B. C.) (Sonorn, Mexico, Intcr~iationnl Boulidnry Commis- 

sion, United States and Mcxico, 1803).-0n the round-topped reddish hill, 1 
mile etist of Nogulcs. (Tlie international bouiidary liiie crosses this hill on 
the north slope.) Station is  murlced by a %-inch iron rod driven in  the ground. 
F'our rcferencv marks, similar to thc station mnrl;, ure n s  follows lteferencc 
mark No. 1, 1 140 nieters (3.74 feet) north ; rcfrrencc mark No. 2, 1.084) meters 
(3.64 feet) enst; reference mark No. 3, 0.966 mcter (3.17) feet south; und 
reference mark No. 4, 1.110 mcters (3.64 feet) west. 

Plane coordinates : 
Nogales No. 1 (I. B. C.) (Sonoru, Mexico, International Boundnry Commission, 

Unitcd States and Mexico, 1893).-0n the 5rs t  hill west of thc Sonorn Rail- 
road south of Nogales. FOUI 
rcference marks, each consisting of ti v,-incli iron rod drivcn i n  the ground, ure as 
follows : Rrfcrence mark No. 1, 1.062 meters (3.55 feet) north ; reference 
mark No. 2, 1.182 meters (3.88 feet enst; refcrcnce mark No. 3, 1.182 meters 
(388 fcet) south: and reference mark No. 4, 1.220 meters (4.00 feet) west. 

Plane coordinates : 
Nogales azimuth station (I. B. C.) ( Sonorn, hlrxico, Internntional Bountlnry 

Commission, Unitcd Stntes and Mexico, 1803) .-On the top of the  flrst ridge 
enst of Nogales and almost in line with Internutionul Street produced. Station 
1s mnrltcd by a %-inch drill hole in top of a 2- by 4-illch piiic stake. Four 
icfcrence marks, each consisting of a nail in tlie top of u 1- by 1-inch pine 
stub, a re  u s  follows: Iteferencc mnrk No. 1, 0.531 meter (2.73 feet) north; 
rrference mark No. 2, 0.989 meter (3.24 feet) east ;  reference murk No. 3, 1.025 
meters (3.36 feet) south; and rcfcrence mark No. 4, 0.844 nrctcr (8.77 fcct) 
west. 

Plane coordinates : 
Nogales astronomic station (I. B. C.) (Sniitn Crriz County, International 

Boundary Commission, Unitcd States and Mexico, 1S93 ; 1923) .-In the grounds 
nt the rear of the Montczumn Hotel nt Nogalrs. Sttition is mnrkrd by a unil in 
the top of t i  rectangiilar sttikr. An o ld  brick latitiitle picr, 17 inclirs square 
and 3 feet high, is 2.22 meters (7.3 feet) iiorth ond 1.2s meters (4.2 feet) west 
of the stiltion. An old brick longitude picr 17 by 25 iuches in cross SWtiOli is 

feet) west. 
(C) ,  m=789,731 feet; 1/=113,540 feet. 

(C), m=809,'320 feet : 2/=116,2!24 fect. 

( C ) ,  m=809,248 feet ;  y=121,694 feet. 

Station i s  marked by a 2- by 4-incli pirie stake. 

(.C), m=802,608 feet ; 1/=121,401 feet. 

(C), ro=805,468 feet ;  1)=122,288 feet. 

For notcs In regard to rnnrking of stations, scc page 03. 
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due north of the station. The longitude pier is 1.27 meters (4.2 feet) east of 
the latitude pier. Station reported lost in 1923. 

PIane coordinates : 
Nogales No. 2 (I. B, C.) (Sonorn, Mexico, International Boundary Commis- 

sion, United States and Mexico, 1893).-0n the 5rst hill west of the Sonora 
Railroad south of Nogales, on a small peak a few feet lower and about 100 meters 
east of a more promincnt pcnk. Stntion is marked by a ~&incli iron rod 
driven in the ground. Four reference marks, similar to the station mark, 
are as follows: Reference mark No. 1, 1.088 meters (3.57 feet) north; refer- 
ence mark No. 2, 0.971 meter (3.19 feet) east: reference mark No. 3, 0.923 
meter (3.03 feet) south, and reference mark No. 4, 0.026 meter (3.04) feet west. 

Plane coordinates: ( O ) ,  (0=802,317 fect : 1/=118,856 feet. 
Nogales north base (I. B. C.) (Sonorn, Mexico, International Boundary Com- 

mission, United States and Mexico, 1803).-1n the switchyard of the Sonora 
Railroad just south of the Mexican customhouse at Nogales, and on the pro- 
longation of the last tangent of the mnin track before it enters the swltchgnrd. 
Station is marked by a hole in the top of a 2- by 4inch pine stub. Three refer- 
cnce marks, similar to the station mark, a re  as follows: Reference mark No. 
1, 0.975 mcter (3.20 feet) north: reference mark No. 2, 1.077 meters (3.63 feet) 
south, and reference mark No. 3, 0.8W meter (2.95 feet) west. 

Plane coordinates: (a), a=803,760 feet ; y=l2l.318 feet. 
Nogales south base (I. B. C.) (Sonora, Mexico, International Boundary 

Commission, United States and hlexico, 1803). On the point of a small ridge, 
9.58 meters east of the center of the track of the Sonora Railroad, about midway 
between two trestles. Station is marked by a hole in the top of a 2- by 4-inch 
pine stub. Three reference mnrks, similar to the station mark, are as follows : 
Reference mark No. 1, 0.765 meter (2.51 feet) north: reference mark No. 2, 
0.845 meter (2.77 feet) east, and reference mark No. 3, 0.784 meter (2.57 feet) 
west. 

Plane coordinates: (C), m=803,490 feet; y=118,953 feet. 

Suppletncntaru points 

Montezuma Hotel, flagpole (I. B. C.) (Santa Cruz County, Internatfond 
Boundary Commission, United States and Mexico, 1893) .-Plane coordinates : 
(a), rp=w)5,024 feet; ~=122,883 feet. 

Levy’s Store, flagpole (I. B. C.) (Santa Cruz County, Internatlonal Boundary 
Commission. United Stntes and Mexico, 1893) .-Plane coordinates: (C),  01- 

( C )  , s=t%5,180 feet; y=122737 feet. 

. . .  
804,789 feet; u=l22,481 feet. 

Nogales, Catholic Church (I. B. C.) (Santn Cruz County, Intern~tionnl 
Boundary Commission, United States and Mexico, 1893) .-Plane coordinntes :I 

(C),  m=804,908 feet ; ?1=124,098 feet. 

ammiss ion ,  United States and Mcxico, 1803) .-Plane coordinates : 
804,797 feet ; ~=123,M8 feet. 

Nogales, public school (I. B. C.) (Santn Cruz County, Internntiona! Boundary 
(C), ID= 

PAPACO INDIAN RESERVATION AREA 

(Not dlvided into principal and supplementary points) 

Black Mountain (Pinnl County, (3. D. Cowie, 1920; 1936).-Located on the 
southern edge of the highest peak, the most easterly of the two high peaks, 
of what is locally known tis the Black Mountafns. The station is about 25 
miles, air  line, almost due north of Tucson, tind is best reached by taking 
the Florence Road from Tucson for  41 miles to a point 4 miles past a white 
schoolhouse, and then turning east u p  8 dim rnnch rond which is 0.5 mile 
south of rond sign “Florence 25 miles-Phoenix 93 miles”. Several miles up 
this rond there is a cross road: here take the right-hand road which leads 
to Plummer’s ranch a t  the foot of the Black Mountafns on the west side. 
From tho rnnch house a trail lends to a windmill and well a t  the foot of 
the peak, When this station was recovered in 1936 the station mark was 
found to be stamped “Mt. Catherin 1919” and the reference mark was not 
stampcd, but “Blnck 1919” was etched in the concrete wound the mark. 
Station Is marked by a standard bronze disk set in concrete a s  described in 

* N o  check on thfs posltlon. 
For notes in regard to marking 00 8tnttonrr, see page 63. 
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note 2. The reference mark, n standard bronze reference disk, note l2n, is  
7.425 meters (24.36 feet) from station In nzimuth 182'18'. B h k  Mountain 
( U. S. Q. S.), n lnrge cairn 4 feet high tind 6 feet in dinriietcr, on the summit 
of tlie penk, is 5.5 meters (18 feet) from stntion in azimuth 1G9"20. 

Plnne coordinates : (C)  , m=703,109.26 feet ; ?/=CA8,369.37 feet. 
Rocky Butte  (Pinnl County, J. Bowie, Jr., 193G).-About 32 miles north of 

Tucson nnd about 2 miles southwest of U. S. Highway No. 80, on the summit 
of a small, rocky knob rising from the brushy flat south of the foothills of 
the Tortillitn Mountains, about one-fourth mile north of tlie trnck rond 
lending ncross the flat to Red Rock, a t  the enst edge of a broad, dry wnsh, on 
the highest point of the rocky, semidetnched frngment n t  the west edge of 
the summit. Marked by n stundnrd bronze disk, set  in  top of n crumbling 
rock outcrop, as described in note 2. Reference mnrk No. 1, n standard 
bronze reference disk, note l2a, is on the highest point of the  main portion 
of the summit and 6.542 meters (21.46 feet) from station in  azimuth 201"40'. 
Reference mnrk No. 2, a standnrd bronze reference disk, note 12n, is at the 
north end of the snme portion of the summit and 3.065 meters (10.06 feet) from 
stntion in azimuth 126"45'. The azimuth mark, n stnndnrd bronze disk, uote 
la, is i n  rock outcrop at t h e  north end of the low ridge between the  rond and 
a dry wnsh to the  west, about 60 yards north of the  forks of the  rond ht nn 
old camp site, 100 feet west of the  center of the dim rond leading toward stn- 
tion, and 0.15 mile from station in azimuth 20°13'10". 

Plnne coordinates : ( C ) ,  m=763,055.19 feet ; 1/=W,789.87 feet ; the  grid nzimuth 
to the  azimuth mnrk=19"45'31".* 

Lita (Pima County, J. Bowie, Jr., 1936).-About 19 miles north of Tucson, 
334 miles west of U. S. Highway No. 80, 1 mile south of t h e  Pima-Pinnl county 
line, on the highest point of a rocky knob, 20 ynrds west of n trnek rond, nnd 
70 yards enst of n wnsh. There is a prominent lone hill about 1 mile northeast 
of the  station, the ground to  west nnd south being higher, the ground t o  t h e  
enst being lower. Marked by a standnrd bronze disk as described in note 2 
Reference mnrk No. 1, a standard bronze reference disk, note 12n, is 5.382 
meters (17.W feet) from station in azimuth 207"35'. Reference mark No. 2, 
u standard bronze reference disk, note 12c, is 10.800 meters (33.43 feet) from 
station in azimuth 359%'. The azimuth mark, a standard bronze disk, note 
12a, is on the south end of a D f o o t  high rock outcrop in the form of n ridge, 06 
feet enst of the centerline of the track rond and 0.35 mile from station in azt- 
muth 169"28'15". 

Plnne coordinates: ( C ) ,  m=788,243.21 feet ; ~=546,222.75 feet ; t h e  grid nzi- 
muth t o  the azimuth mark=188"58'(YI".* 
Big Wash (Pimn County, J. Bowie, Jr., 193136).-Stntion is 21 miles, nir line, 

north of Tucson, 30.1 meters west of center line of U. S. Highway No. 80, and 
0.7 mile south of the Pima-Pinnl county line. There are two iron pipes pro- 
jecting 4 feet out of the ground near the stntion. Marked by standnrd bronze 
disks as described in notes I n  and 7n. Reference mnrk No. 1, n standard bronze 
reference disk, note l l n ,  is 17.310 meters (56.79 feet) from station in  nzimuth 
378°02'. Reference mark No. 2, n stnndnrd broiizc disk, note l la ,  is 10.822 
meters (35.51 feet) from stntion in azimuth 70"14'. The azimuth mnrk, a 
st dard bronze disk projecting 6 inches, note l l n ,  is locnted 1G.6 meters enst 
of%e center line of U. S. Highway No. 80, and is about 0.35 mile from station 
in  azimuth 35G056'54". 

Plnne coordinntes : (C) ,  m=805,491.71 feet ; y=547,384.32 feet ; the  grid 
azimuth to the  nzimuth mr1rk=356~24'68''.~ 

Freeman (Pinnl County, J. Bowie, Jr., 1936).-On the north end and highest 
point of a low north-south ridge (ridge about three-fourth mile in  length nnd 
broken by three "camel" humps to  south of station), in sec. 25, T. 7 S., R. 13 E., 
approximntely 3 miles west-northwest (281" magnetic) from tlie highest penk 
of the Blnclt Mountains; 0.5 mile northwest of trnck rond to gold mine; 0.3 
riile northwest of General Land Omce pipe marlring tlie corner of secs. 27, 
28, 33, and 34; npproximntely 33 miles north of Tucson. Marked by n standard 
bronze disk as described in note 2. Reference mnrk No. 1, n stnndnrd bronze 
reference disk, note 1211, is U G 0 0  meters (38.06 feet) from station i n  nzimuth 
288O05'. Reference mnrk No. 2, n standnrd bronze reference disk, note 12n, is 
3.720 meters (12.20 feet) from stntion in  azimuth 349'21'. The azimuth 

*This azimuth bns been computed by tlic flnt formuln (p. 67). neglecting the second 
term. 

For notes in regnrd l o  mnrklnp of atntions, Bee pngo 63. 
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mark, a standard bronze disk, note 12a, is  about 30 feet east of track road, 
0.2 mile south of mine and 50 feet west of dry creek bed : mark set in outcropping 
rock very near a group of large boulders and 0.8 mile from station in wiinuth 
319"14' 12". 

Plane coordinates : ( C ) ,  m=781,177.34 feet ; 2/=662,770.G4 feet ; the grid azimuth 
to  the azimuth mark=318"44'28".* 

Roll (Pinnl County, J. Bomie, Jr., 1936).-Thirty miles north of Tucson and 
7 miles north of Oracle Junction on the  east side of the right-of-way of U. S. 
Nighway No. 80, on the crest of a small rise covered with ocatilla and cactus. 
The highway is  gravel at this point and there i s  higher ground to the south 
and wvcst of t h e  station. The station is 0.7 mile south of 8 cattleguard, 0.2 
mile north of a curve in  the highwny and 12 paces northewt of the center line 
of the highway. Mtirked by standard bronze disks as describcd in  notcs l a  
and 7a. Reference mark No. 1, a standard bronze referenc*e disk, note l l a ,  
is 28 paces northeast of the center line of the highway and 13.980 meters (45.87 
feet) from stntion in azimuth 230'32'. Reference murk No. 2, a standard 
bronze refcrencc disk, note l l a ,  is 17 paces northeast of the center line of the 
highway nnd 14.647 meters (48.05 feet) from station in azimuth 152'2G'. The 
azimuth mark, a standard bronze disk, note l l n ,  is 14 paccs nort1ic:ist of the 
center line of the highway, 6 paces west of the center line of a n  old road leading 
to the north, 0.3 milv south of the c a t t l e y a r d  mentioned above and 0.35 mile 
from station in azimuth 13Go1G'10". 

Plane coordinates: (C) ,  m=7721,%3.11 fee t ;  y=ZI6,32!3.G2 fee t ;  the grid 
azimuth to  the azimuth mark=135"46'40".* 

Boundary monument No. 140, eccentric (Pima County, J. Bomie, Jr., 1036) .- 
On tho United Stntcs-Mexico boundary nbout 2 %  miles, air liue, west-northwest 
of Sasabe Post Office (formerly known a s  Snn Fcrnando), in  a small saddle of a 
rocky hill, the highest point of which is  to the south. It is 5.8 meters northwest 
of a wire fcwx line, and 15.6 mctcrs southwest of a fence corner. Marked by a 
standard bronze disk ns described in note 2. Itcfcrencc mark No. 1 is in a fence 
corner, 2.0 meters southwest of one fence line, 2.6 meters northwest of the other 
fencc line and 11.920 meters (39.11 feet) from station in azimuth 231"3"'. 
Boundary monument No. 140 ( I .  U .  C.) ,  a hollow silvcr-colored iron post ubout 
10 inches square near the top, nl)out 7 f re t  high, pointed on the very top nnd set 
on a concrete base is  4.798 meters (15.74 feet) from stution in azimuth 353'51'. 
Boundary monument No. 141 (I. 13. C.) ,  used as an azimuth mark, nppears to be 
the same type of monriment as No. 140. I t  is on the crest of u ridge but on the 
south side of the highest point of same. It shows plainly against the skyline and 
is nbout 2 miles from station i n  azimuth 110"13'20". 

Plane coordinatc.s : (C) ,  m=G03,032.0~eet: ;1/=180,656.47 feet ; the  grid azimuth 
to  houndary monument KO. 141 (I. B. C.) =110"02'5S".* 

Boundary monument No. 138 (I. B. C.) (Pima County, A r k ,  Sonora, Mexico, 
J .  Bowie, Jr., 193G.-A monument of thc United States-Mexico boundary, between 
the States of Arimnn, United States, and Sonora, Mexico. It is on Sasnbe rnnch, 
about 2% miles east-southeast of the town of Suscibe, 0.3 mile east-southeast of the 
rnnch buildings, and about 100 feet south of the riinch pasture fence. Marked 
by a tapering cast iron monument of square cross section, ubou17 feet high, which 
comes to a point on top. The number 138 is inscribed in raised numcrnls on the 
east side of the monumrnt. The  azimuth mark, a standard bronze disk, note 110, 
is a t  the ranch, on the fence line along the north side of the road lending through 
the pasture to the monument, 40 yards north of the east one of the two rnnch 
houses, 25 yards southwest of pasture gate  and  0.3 mile from station in azimuth 
llG"47'14". 

Plane coordinates: (C) ,  m=G28,153.25 feet ; 2/=171,412.19 fect ;  the grid azimuth 
to  the  azimuth mark=116"34'21".* 

Boundary monument No. 140 (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 
J. Bowie, Jr., 12136) .-See description of boundarll naoi??itnei?t No. 140 ccce?ttric. 

Plane coordinatcs : ( C ) ,  m=03,033.84 feet ;  2/=180,040.81 feet. 
B. M. U 76 (Snntn Crriz County, J. Bowie, Jr., 193G).-About Slh miles 

northeast of Nogales, 10.4 miles by Highway No. 82 from Nogales Post Offlcc, 
at the Nogales Airport, on the right-of-way fciicc$ line of the road and the nir- 
port, 50 feet southenst of the centerline of Highway No. 82 and 46.6 feet 
southwest of the southwest gatepost with a sign over the  gate of the airport. 

*Tlils nzimuth hns been computed by the flrst formuln (p. 07), nrglrctlng the second 
term. 

For not08 in rcgnrd to  mnrklng of Rtntlons. BCC pnge 63. 
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The stntion mnrk i s  a standard U. S. Const nnd Geodetic Survey bench mark 
stamped "U 76 1934," set in a concrete ilost. Itcferenve mark So. 1, a standard 
bronze rcfercnce disk, note l l n ,  is 12.697 meters (41.66 fcct) from station in 
azimuth 34"26' and is set 011 the riglit-of-wny feiicc line. Reference mnrk 
No. 2, a standard bronze reference disk, note l l n ,  is 29.477 meters (90.71 feet) 
from station in  azimuth 119"21' and is  on thc right-of-way fence line on tliv 
north side of highway. The azimuth mark, 3 stundnrd bronze dislr, i s  in tlic 
concrete slnb at  the entrance to the airport haiigar, 50.5 feet north of the soutli- 
west corner of the hangar, 47.0 fcet west-northwest of the northerrst cornei* 
of the hangar, 13 fcct north of tlic (loor to the hungnr and is  about one-fourth 
mile from station in  azimuth 2XV'29'64''. 

Plnne coordinates : (C), m=832,137.53 feet: ~=153,409.G8 fect : the grid 
azimuth to  the azimuth mark=Z32"56'36".* 

Boundary monument No. 119, eccentric (Snntn Crnz County, J. Bowie, Jr., 
1936).-0n a low bare gravelly hill on the border, ubout 2 0  miles east oP 
Nogales. Marked by standard bronze disks as described in notes l a  and 7n. 
Reference mark No. 1, a standard bronze rcferencr disk, note l l u ,  is 9.19s 
meters (30.18 feet) from station in azimuth 23X040'. Iteference mark No. 2, 
a stundurd bronze reference disk, iiote l la .  is 15.110 meters (49.67 feet) from 
station in  azimuth 136"58. Boirndaiy mo?iutn('nt No. 11.9 (I. B.  C.) is  67.492 
meters (221.43 feet) from station in  azimuth 11"32'21."4. The azimuth mark, 
boundaru mniinzeril No.  120 (I. B. (7.) is a regular Unitcd States-Mexico metal 
bonndnry monument about 1% miles from stntion in  nzimuth 87"46'10".9. 

Plane coordinntes: (C),  @=1;17,722.64 feet : f/=122,811.30 feet : tlie grid 
azimuth to bouiidary moimmeiit No. 120 ( I .  B. (7.) =87"14'38".1. 

Boundary monument No. 132, eccentric (Snntn Cruz County, J. Bowie, Jr., 
about 5 miles, air line, southwest of the mine at Ruby, and about 2 miles wuth-  
west of the old Blnck Diamond Mining Cnmp. It is  on tlic crest of a low ridge 
which overlooks the country to the south and west, but the country to  the 
north i s  higher. The stntion is marked by a %-inch drill hole, 1 inch deep, in 
a n  outcrop of hard red rock. Uoz~?tdarfi ntonzcnic?it No. JSR (I. B. C.) is 66.26 
meters (217.4 feet) from station in azimuth 220'37'57''. The number of the 
boundary monumcnt used for  a n  azimuth mark was not recorded. It is the 
first monument visible t o  the east, on the south slope of n conspicuous pcnk 
and nbout 3 miles from station i n  azimuth 239'50'32''. 

Plone coordinates : ( C ) ,  m=699,OCk'3.48 feet ; ~=145,136.72 feet ; the grid 
azimuth to  the  azimuth mark=289"30'36".* 

Boundary monument No. 119 (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 
J. Bowie, Jr., 1fEd6) .-See description of bozindaru nioi~un~c?i t No. 119 eccciitric. 

Plnne coordinntcs : ' (C) , m=817,080.32 fect ; 2/=122,593.00 fwt .  
Boundary monument No. 132 (I. B. C.) (Pima County, Ariz., Sonorn, Mexico, 

J. Bowie, Jr., 1933) .-See description of bo?cnda?y ?no?i?tntc'nf No. 192 cccc)t f t i c .  
Plane coordinates : (C), m=699,204.03 feet: ql=145,302.54 feet. 
Gunsight (Pima County, J. Bowie, Jr., 1936) . -0n the Papugo Indian Rescrva- 

tion, about 11% milcs southenst of Ajo, 1% miles soiilh of the Ajo-Tncson 
Highway, on tlie summit of the centrnl and highest one of n group of hills 
lying just  nbove (south of)  the Gunsight niinc, on the highest point of the 
nnrrow ridge forming the summit, u t  i ts  west edge, 15 fcct north of n drift 
fence, in top of ledge. Marked I)y a standnrd bronze disk ris desci'ilwd In note 
2. llefcrence mark No. 1 ,  n stiindiird bronze reference disk, note 12r, in top 
of a smrill boulder, is 2.380 meters (7.81 feet) from stntion in nzimuth 236'06'. 
Reference mark No. 2, n stnndard bronze referencc disk, note 12a, in  top of n 
broken outcrop of ledge rock, is 3.240 meters (10.G3 feet) from sttition i n  
azimuth 291'40'. The azimuth mark, a standard U. S. Coast mid Geodetic 
Survcy bench mnrk, W 36, is  on the  Ajo-Tucson Highway, in  the  soiit1ic;ist 
nngle of the junction of tlic highnv~y rind the Gunsight mine rond, 40 feet 
sollth of the center of the higliwny, 30 feet enst of the center of the mine rorrd 
and lI/ct miles from station In azimuth 173O48'33". c f .  L. 0. % Coriicr, sew. 
16 a& 21, a standard General Land Omce disk stamped ''% ~ ~ i , ' '  screwecl on 
top of a 1-inch iron pipe, projecting about 2% feet above ground nnd surroundcd 

*This azimuth has been computecl by the flrst formuln (p 67), neglecting the second 
term 

1 No check on this position. 
For notes In regard t o  markirig of stations. ace pnge 63. 
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by a pile of small rocks, is 5.478 meters (17.07 feet) from station in azimuth 
184"35'. 

Plane coordinates : (C) , m=262,479.17 feet; y=437,480.63 feet ; the grid 
azimuth to bench mark W 36=174"13'06".* 

Del (Pima County, J. Bowie, Jr., 1 9 3 6 ) . 4 n  the highest point of the west end 
of the west foothills of the Sierra Del Ajo Range, about 20 miles south-south- 
east of Ajo and one mile west of the Ajo-Sonoyta road. Marked by a standard 
bronze disk us described in note 2. Reference murk No. 1, a standard bronze 
reference disk, note 12a, is 6.267 meters (20.50 feet) from station in azimuth 
153"27'. Reference mnrk No. 2, a standard bronze reference disk, note 12a, is 
6.880 meters (22.57 feet) from station in azimuth 83'33'. The azimuth murk, 
a stnndnrd Coast and Geodetic Survey bench mark, U 110 1935, set in top 
of a concrete post, is 1 vi le  from station in azimuth 292"50'50". 

Plane coordinates : (0) , m=230,385.20 feet; y=3Sl,910.90 feet ; the grid aid- 
muth to bench mark U 110=2Q3°18'36''.* 

Cane (Pima County, J. Bowie, Jr., 1936) . - O n  the west boundary ; on the flat 
plain, covered with cane cactus and paloverde, west of the Sierra del Ajo 
Range. I t  is about 3 miles west-southwest of the tall spire of that range and 
about 19 miles southeast of Ajo. Marked by standard bronze disks as  described 
in notes l a  and 7a. Reference mnrk No. 1, a standard bronze reference disk, 
note l l n ,  is 9.530 meters (31.21 feet) from station in azimuth 266'01'. Ref- 
erence mnrk No. 2, a standard bronze reference disk, note l l a ,  is 9.915 meters 
(32.53 feet) from station in azimuth 358'16'. Station Del used as an azimuth 
mnrk. 

Plane coordinates: (C), m=240,&0.64 feet; y=401,753.65 feet ; the grid 
azimuth to station DeZ=g0"61'11".8. 

Sage (Pima County, J. Bowie, Jr., 1936).-On the west boundary of the 
Papago Indian Reservation, about 10 miles southeast of the city of Ajo, 1 mile 
south of the Sells-Ajo Road, 0.5 mile west of the Sonoyta Road, on a flat 
brushy ridge, 20 feet north of the centerline of a track road. Marked by stnnd- 
ard bronze disks as described in notes l a  and 7a. Reference mark No. 1, a 
stnndard bronze reference disk, note lla, is  on the north side of the track road, 
16.530 meters (54.23 feet) from station in azimuth 205'30'. Reference mark 
No. 2, a standard bronze reference disk, note l l a ,  is south of the road and 
17.413 meters (57.13 feet) from station in azimuth 29"2fi'. The azimuth mark, 
a standard bronze disk, note l l a ,  is 28 feet south of the centerline of the track 
road, 0.25 mile west of the Sonoyta Road and 0.25 milo from station in azimuth 
303"01'57". 

Plane coordinates: (C), e=240,669.70 feet ; y=525,600.59 feet ; the grid azimuth 
to the azimuth mark=303"28'49".* 

Bat (Pima County, J. Bowie, Jr., 1936).-About 9 miles northeast of Ajo, on 
the south end of a cactus-covered ridge that extends In a north and south 
direction, the station being on the low end of the ridge, which is east of a 
ridge arid high hills and Is  west of very high and rocky ridge. The station 
is surrounded by higher ground except to the south and southwest. A giant 
saguaro was blazed with a triangle for a witness mnrk. Mark is a standard 
bronze disk us described in note 4. Reference mark No. 1, a standard bronze 
reference disk, note 12c, is in a boulder projecting 3 inches above the ground 
nnd 10.210 meters (33.50 feet) from station in azimuth 167"48'. Reference 
mark No. 2, a standard bronze reference disk, note 12c, is in a boulder fliivh 
with the ground, 6.274 meters (20.58 feet) from station in azimuth 340"33'. 
The azimuth mnrk, a standard bronze. dhk, note 12e, is set in a boulder, projects 
6 inches above the ground and i s  about 0.3 mile from station in azimuth 
74 "52'38". 

I'lanc coordinates: (C),  m=240,560.79 feet ; y=525,660.59 feet; the grid azimuth 
to the azimuth mark=75"10'42".* 

Dust (Pima County, J. Bowie, Jr., 1936).-About 7 miles, air line, southeast 
of Ajo, 15.0 meters south of the centerline of the Sells-Ajo Highway, and 4.6 
miles along the Sells-Ajo Highway, in the direction of Ajo from the Papago 
lndian lieservotion boundary fence. Surface and underground marks are stand- 
nrd bronze disks as descrlbcd in notes l a  and 7a. Surface-station and reference 
marks nre set in 8- by &inch posts projecting 6 inches above surface of 
jiround. Neference murk No. 1, a standard bronze reference disk, note l l a ,  is 

*This azimuth ha8 been computed by the flrst formuln (p. 67), neglectlng the second term. 
For notes in regard to marking of stations, ace page 63, 
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13.400 meters (44,26 feet) from station in azimuth 65'39'. Reference mark 
No. 2, a standard bronze reference disk, note l l a ,  is 15.510 meters (50.89 feet) 
from station in azimuth 14W26'. The azimuth mark, n standard bronze disk, 
note lla, i s  about 0.3 mile from station in azimuth 329"13'28". 

Plane coordinates: ( C ) ,  ~=239,778.96 feet ; y=475,611.76 feet ;  the grid azi- 
muth to the azimuth mark=329"40'28''.* 

Kerwo (Pima County, J. Bowie, Jr., 1936).-0n the  highest conical hill on the 
south end of a lava ridge about 2% miles northwest of the Indian village of 
ICerwo, about 26 miles southeust of the town of Ajo and nbout 0.3 mile east 
of the  graded road leading to Kerwo. Marked by a standard bronze disk as 
described in  note 2. Reference mark No. 1, a standard bronze reference disk, 
note 1211, is 8.005 meters (26.26 feet) from station in azimuth 252"lO'. Refer- 
ence mark No. 2, a stnndnrd bronze reference disk, note 12a, is 5.674 meters 
(18.62 feet) from station in azimuth 361"23'. The azimuth mark, a standard 
bronze disk, note l la ,  is 75 feet east of the centerline of the lierwo-Ajo gradcld 
road, projects about 4 inches above the ground and is 0.4 mile from station in  
azimuth 63"24'02". 

Plane coordinates : (C), x=292,337.73 feet ; ~=393,648.48 feet ; the  grid 
azimuth to the azimuth mark=M045'24".* 

Sweetwater (Pima County, J. Bowir, Jr., 1036) .-About 8 miles south of Kerwo 
or  Cubo, 15 miles southwest of Pisinemo, and l*,$ miles northwest of the Indian 
village known locally as Sweetwater, on the high point on the south end of II 
lava ridge. Refer- 
ence mnrk No. 1, a standard bronze reference disk, note 12c, is 3.560 meters 
(11.68 feet) from station in  azimuth 177"06'. Reference mark No. 2, a standard 
bronze reference disk, note 12c, is 3.858 meters (12.06 feet) from station in  
azimuth 250"17'. The azimuth mark, a stnndrird bronze disk, note l l n ,  is 
about 1.2 miles northeast of the village of Swretwnter, 21 feet west of the track 
road to  the northeast from the village and 0.8 mile from station in azimuth 
275O55'38". 

Plane coordinates : (C), ~=303,229.53 feet ; y=351,180.24 fect ; the  grid 
azimuth to  the azimuth mark = 276°15'47".* 

Poso (Pima County, J. Bowie, Jr., 1936) . - O n  the  Papago Indian Reservation, 
ahout 13 miles west-southwest of Ajo, about 11/L miles southwest of the Indian 
Village of Poso Redonde, on the south end of a low spur of volcanic rock 
extending out from the main body of the  ridge to  the north n t  the extreme 
Southwest point of the mass of lava ridges, on a small, boulder-strewn promi- 
nence, about 10 feet south of a gnarled paloverde tree, in brdrock in the center 
of the nnrrow summit. Marked by a standard bronze disk as described in 
note 2. Reference mark No. 1 a standard bronze reference disk, note Ea, in 
bedrock on the crest of the summit, is 4.001 meters (13.13 feet) from station 
in  azimuth 210'37'. Reference mark No. 2, a standard bronze reference disk. 
note 12a, is in top of the rock mass forming the west face of the ridge and 
2.963 meters (9.72 feet) from station In azimuth 130'57'. The azimuth mark, 
a standard bronze disk, note l la,  20 feet north of the center of the road leading 
past the base of the station ridge, In range with the station nnd tlie high, sky- 
line peak to  the west, is 0.15 mile from station in  azimuth 90°49'08". 

Plnne coordinates : (C), m=272,414.88 feet ; ~=473,701.78 feet ; the  grid 
azimuth to  the azimuth murlr=9lo12'45''.* 

Target No, 1 (Pima Uounty, J. Bowie, Jr., 1936).-About 15 miles, a i r  line, 
Southeast of Ajo, in the vicinity of the Gunsight mine, a t  a highway intersection, 
markrd by a sign "Cribo 14, Wnlls Well 6 mi.", 17.6 meters south of the center- 
line of tlie Sells-Ajo Highway, and 8.0 metrrs west of the centerline of a north- 
south road. Marked by n nail in a concrete post 6 inches square, over which is 
a target. 

Plane coordinntes : (C) , ~=2U!5,398.70 f re t  ; y=445,6%.1)4 feet. 
G. L. 0. Station No. 6 (Pima County, J. Bowie, Jr., 1936).-The southeast 

corner of sec. 36, T. 13 S., R. 5 W., marked by a 3-inch iron post with a brass 
cap set in a concrete block 9 by 15 by 36 inches set 32 inches in  ground. The 
cop ig  stamped with the section, township, range and dnte 1936-1918. Ref(wnce 
mark No. 1, a brnss cap set in  concrete block 7 by 12 by 30 inches set 28 inches 
in ground, is 37.29 meters (122.3 feet) south (magnetic). Reference mark No. 2, 

*This azimuth has been computed by the first formuln (p. 67), neglecting the second 
term. 

For notes in regard to marking of stations, see page 63. 

Marked by a standard bronze disk as described in note 4. 

250000"41-10 
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a brass cap set in concrete block 7 by 12 by 30 inches set 28 inches in ground, 
is 39.507 meters (129.62 feet) wcst (magnetic). 

Plane coordinntcs : (C) ,  m=249,561.70 feet: ~=463,460.11 feet. 
Target No. 2 (Pima County, J. Bowie, Jr., 1936).-About 11 miles, air line, 

southeast of Ajo, a t  a T-road intersection marked by a sign "Sonoyta, hlesico, 
27 miles," just west of the Papngo Indian Reservation boundary fence on the 
Sells-Ajo Highway in the vicinity of the Gunsight mine. hlarked by a n  old 
survey mark stamped "U. S. Geological Survey Govt. with State R 26-1930'' 
over which is a target. The target is 53.3 meters south of the centerline of the 
SellsAjo Highway and 7.5 mctcrs east of the centerline of the Sonoyta Houd. 

Plane coordinates: 
Ajo, Phelps and Dodge Corp., copper smelter, stack (Pimu County, J. Bowie, 

Jr., 1938) .--Plane coordinales : (C), 0=2W,750.76 fcet : ?/=4!N,(m.'31 feet. 
J. C. Greenway Memorial, cross (Pima County, E. B. Latham, 1935; 193G).- 

Plane coordinntcs : (C) ,  @=2W3,197.61 feet : ~=497,(330.66 feet. 
Kerwo, white chapel, cross (Pima County, J. Bowie, Jr., 1930) .-Pltine coordi- 

nntcs: 
Poso Redondo, white cross (Pima County, J. Bowie, Jr., 193G).-A small white 

cross set in a semiconical base of whitewashcd adobe on the mission grounds, 
in  the Indian village of Poso Rcdondo, on the Papago Indian Reservation, about 
200 feet southeast of Itlie mission proper. 

Plane coordinates: 
G. L. 0. corner secs. 16 and 21 (Pima County, J. Bowie, Jr., 193G).-See 

description of Qunsdg:t. 
Plane coordinates : 
Boundary monument No. 168 (I. B. C.) (Pima County, Ariz., Sonorri, hlexico, 

G. D. Cowie, 1%0 ; 1936) .-See description of bouiidaru mo?tunteiit N o .  1ti8 
eccentric. 

Plane coordinates: ( C ) ,  z=212,636.08 feet: y=324,Y.5O0.O0 feet. 
Boundary monument No. 166 (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 

J. Bowie, Jr., 1(136).-on the United States-Mexico border, about 2% miles 
northeast of Sonoyh, Mexico, on the desert plain lying south of the Sierra Del 
Ajo Range, about 3 miles cast-southeast along the boundary from the Mesic:in 
customhouse on the Sonoyta-Ajo Roud, about 1 mile southeast of a deserted 
ranch and windmill and about 60 feet south of the boundary fence. Station is 
the  tip of a standard cast-iron aluminum-colored boundary marker, about '7 
feet high and bolted to  a concrete base. l l i e  numerals '"36" a r e  nfflsed to i ts  
east side. Reference mark hTo. 1, a standard bronze reference disk, note l l a .  
is on the  boundary fcncc line, 26.630 meters (87.37 feet)  from station in azimuth 
236'42'. R&rence mnrk No. 2, a standard bronze reference disk, note l l a ,  is 
also on the boundary fence line, 25.015 meters (85.02 fcet) from station i n  azi- 
muth 180'20'. The azimuth mtirk, a standard bronze disk, note 12c, is on top 
of a small hill jus t  northwest of a shack on the highest point of the hill and on 
the  longitudinal center of the summit. It is about 0.7 mile from station in azi- 
muth 251'35'03''. 

Plane coordinates: (C), m=234,900.75 feet: ~=315,071.75 fcet : the grid nzi- 
mutli to  the azimuth mark=252"02'06''.* 

Shack (Pima County, J. Bowie, Jr., 1936).-0n the highest point of (he  south- 
enst and higher one of two low hills, 4.0 miles cast of the Sonoyta Custoniliousc. 
The boundary rorid pnsscs between the two hills. There is a cultivated fleld tit 
tho enst base of the hill on which the station is located and a tin shack 0.3 milc 
northeast of station. Marked by a standard bronze disk as described in note 2. 
Reference mark No. 1, a standard bronze reference disk, note 3211, is 22.070 
meters (7241 feet) from station in azimuth 31.6'17'. Reference mark No. 2, a 
standard bronze reference disk, note 1211, is  4.864 meters (15.96 feet) from sta- 
tion i n  azimuth 119"30'. BozcndarU monument No. 1G6 (I. B. CY.) may bc uscd 
as a n  azimuth mark. 

Plane coordinatcs : ( c ) ,  m=239,816.05 feet : ?/=315,785.0n feet ; the grid azi- 
muth t o  boundaru nimLmcn.t No. 1GG (I. B. (7.) =02°10'2U''.5.+* 
Low Hill (Pima County, J. Bowie, Jr., 1936) .-On the  Papngo Indian Rescrra- 

tion, about 1% miles east of its west boundary, 28 miles south-southeast of Ajo, 
10 miles north-northeast of Sonoyta, Sonora, Mexico, just  southwest of the basc 

*Thla nzlmuth hns been computed by the arRt formula (p. 07) ,  nrglcctlng tho second 
**Tllie itzimutll hns been compuled hy tlic flrfit formulii (p. 67), uNhg both tcrme. 
I'or notcs in rcgnrd to mnrltlng of etittlons, ficc ptgc 03. 

(C) ,  m=247,486 feet: ~=458,236 fcet. 

( C ) ,  0=303,384 feet ;  1/=388,244 fect. 

(C) ,  z=267,577 feet ;  ~=479,089 fcct. 

(C) ,  m=262,481 feet : 1/=437,408 feet. 

No check on thla poaitlon. 

term. 
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of the Sierra Del Ajo, about 1% miles cnst of the Ajo-Sonoyta Rond, on the  
summit of a low brushy hill u t  its south end and about 50 ynrds south of nncl 
5 feet lower thnn its highcst point, in top of one of the 1)lnck basaltic boultlrrs 
which cover the suniinit and in tho center of a half circle of loose boulders. 
Mnrkeil by a stnndnrd bronze disk as described in note 4. Reference mark 
No. 1, a stnndnrd bronze reference disk, note 12c, is 2.972 meters (9.75 feet) 
from stntion in  azimuth 274"36'. Reference mnrk No. 2, n stnnrlsrd bronze 
reference disk, note 12c, nt  the south end of the summit, is 13.215 meters (43.3G 
feet)  from stntion in  nzirnuth 40'03'. The aziniuth ninrk, n stiiiidard bronw 
disk, note 12c, is on the summit of the flrst hill to  the west across the wnsh, 
about 75 ynrds north of the south end of the hill, on its longitudinul center mid 
onc4inlf mile from station in  nximuth 75"47'28". 

Plane coordinntes: (C) ,  m=241,502.06 feet ; y=3G1,489.C& feet; the grid nzi- 
inufh lo  the nziniuth mnrk=7F013'58".* 

Gravel (Pima County, J. Bowie, Jr., 1936).-0n n grnrel rjdge in the  brushy 
plains nbout 4'113 miles, a h  line, northerrst of bou?icinr?/ nion?imo?f No. I f i G  
(I. B. C.), nbout 4 miles enst of the mnin highway from Ajo to S o n q t n ,  Mmico, 
about B miles, a l r  line, northcast of Sonoytn Customhouse on the bouiidiiry; on 
the northwest bnnlc of a broad wnsh, and nbout 100 fret northwest of an old 
track rond which formerly mns used to  travel from vicinity of bozmla?y mom.- 
w i t  No. f [ iG (1. 8. Os), to n well n t  the foot of the Ajo hlountnins. RIorlred by 
stnndnrd bronze disks ns  described in  notes I n  nnd 7n. Reference mnrlr No. 1, a 
stnndurd bronire reference disk, note Ha, is 16.864 metcrs (52.05 feel) from stn- 
tion in  azimuth 219'46'. Reference mark No. 2, a stnndnrd bronze refrrrucr 
clisk, note l l n ,  is 14.149 meters (40.42 feet) from stntion in azimuth 1:iGo21'. 
The nximnth mnrk, a standard bronze disk, note l l n ,  w n s  s r t  on the snine ridge 
OS the  station nbout one-fonrfh rnlle south of it, about 16 f re t  sonthenst of the 
stock trnil nnd in nzimuth 26"20'04". 

Plnne coordinntes : ( C ) ,  e=247,S18.58 feet ; 1~=335,805.31 f re t  ; the grid 
nzimut h t  othe azimuth mitrk=112"25'04".* 

Boundary monument No. 164 (1. B. C.) (Pimn County, Arix., Sonorn, Mexico, 
;1. Bowie, Jr., 1036). On the United Stntcs-Mexico bounary nhout 0.0 miles along 
the  I)ordcr eirst from the Sonoytn Customhouse. It is  the Center of the top of n 
rrguliir iron houndnry monument, 7.0 fcet in hriglit, situated on n smnll knoll 
that is slightly higher than the surrounding plnin. Rcference mark No. 1, n 
st:indnrd bronzp reference disk, note l l a ,  is 25.270 meters (82.91 feet) from 
Stot4on in  nzimuth 158"OO'. Rc.ference mnrk No. 2, a slnndnrd bronze reference 
disk, note 110, is 27.715 meters (90.93 feet) from stntion in azimuth 244'06'. 
Tlie rizimuth mnrk, a stnndnrd bronze disk, note Jla, is 30 fect north of the 
h ~ n t l n r y  frncr cind 0.3 mile from station in azimuth 112"00'52". 

Plnne coortlinntes : ( C ) ,  e:=262.671.58 feet ; 2/=305,769.70 feet ; thc grid 
nzimuth to the nzlmiith mnrk=112"25'OQ".* 

Boundary monument No. 165 (I. B. C.) (Pima, A r k ,  Sonorn, hlesiro, J. Bomie, 
Jr., 1036) .-Plnne coordinntcs : (C) ,  m=243.939 fer t  ; ?/==312,658 feet. 

Boundary monument No. 168, eccentric (Pimn County, J .  Bomie, Jv., 1930).- 
Ahout 2 miles north of Sonoytn, Mexico, fibout 2 miles wrst-northmcst of 
Sonoytn Customhouse, on the  crrst of the highest ridge of the Sonoytn Moun- 
tnins (hut  not on the lifghest point of the ridge) and 5.032 meters (1651 feet) 
from boicndnrf/ nuniumoit No. 168 (I. B. 0.) in  nximutli 183"46'. Mnrlzed by a 
stnntlnrd bronze disk RS described i n  note 2. Bounda?-y n t ~ i i ~ i t i t e ? ~ t  No. 1GS 
(1. 13. e.) is n concrete pyrnrnid nbout 12 feet high, pointed nt the  extreme 
top, nnd nbout 4 feet square a t  the bnsc. Refrrence mnrlt No. 1, n stnnd- 
nrd hronac refcrencc disk, note 12n, is 13.427 meters (00.40 for t )  from stntion in 
nzimutli 207'55'. Reference mark No. 2, a standnrd bronze reference disk, 
natr  121, is 0.445 meters (21.14 feet) from stntion in nzimuth 310'39'. 
noundnry monument No. 167 (I. B. C.) was used ns an nzimuth mnrk. It 
is nl)out. 100 ynrds west of the Ajo-Sonoyta Highmny mhcre i t  crosses the 
houndnrp at the customhouse, nnd about 2 miles from station in  nzimutli 
28W47'31''. 

Plnne coordinntes : ' (C) ,  0=212,636.34 feet; y=324,160.46 feet ;  the grid 
azimnth to boundary monument No. 1G7 (I. B, C . )  =20""1G'52''.* 

*Thl8 nzlmrlth lion been computed by thc flrst formula (p. 67), ncglWtlng the eecond 
term. 

For notes In rcgnrd to  mnrklng of stetlons, Bee pngc 63. 
No clicclc 011 tlrla position. 
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Colorado (U. S. A.) (Pima County, J. Bowie, Jr., 1936).-On the  highest point 
of the Cerro Colorado Mountains, about 40 miles, a i r  line, southwest of the city 
of Tucson, and  about 13 miles, air line, west of ICinsley store and dance hall 
on the Tucson-Nogales Highway No. 89. On u high lone mountain, overlooking 
the  country on all sides, which appears as a bare rouud dome from the east, 
and  np a rocky bluff from the west. The ascent on the east side would be ensier 
but a truck cannot be driven very close to  the mountain on that  side. On the 
west side a truck can be taken to  the foot of the mountain; from there i t  I s  a 
straight hard climb to  the summit. Marked by a standard bronze United States 
Army disk as described in  note 2. Reference mark No. 1, a standard bronze 
reference disk, note 12u, stamped "Colorudo U. S. A. No. 1," is 13.66 melers 
(44.8 feet) from station in azimuth 3"52'. Reference mark No. 2, a,,staudard 
bronze reference disk, note 12a, stamped "Colorado U. S. A. NO. 2, is 12.06 
meters (39.6 feet) from station in azimuth 138"49'. The azimuth mark, a 
standard bronze disk, note 1211, was set on a domcshnped bump on the same 
ridge as the  station, and about 300 feet below it. This dome is  prominent 
nnd difficult of access and  the mark is 0.4 mile from station in azimuth 
349" 05'27". 

Plane coordinates: (C) ,  z=703,768.44 feet; y=259,555.84 feet; the grid azi- 
muth to the azimuth mark=348"44'47".* 

Baldy Peak (Pima County, J. Bowie, Jr., 1036).-0n the  summit of a promi- 
nent, lone peak, known as Bnldy Peak, lying about 7 miles northwest of the 
main range of mountains, about 5 miles southeast of the Palo Alto y e s t  ranch, 
4 miles east of the road leading south past Palo Alto ranch, and about 2 miles 
northwest of a prominent double &ak which is somewhat higher, on the 
highest part of the bare summit, about 20 feet east of the  sharp declivity at 
i ts  west edge, set  in nn outcrop of ledge rock in  a jumhled mass of small 
boulders. RInrk is a bronze disk as described in note 2. Reference mark No. 1, 
a standard bronze reference disk, note 12a, is south of the station, set in a 
ledge a few feet lower than the station and is 7.120 meters (23.36 feet) from 
station i n  azimuth M"31'. Reference mark No. 2, a standard bronze reference 
disk, note 12a, is west of the  station, set in the bedrock a t  the west edge of 
the summit and is  5.800 meters (18.37 feet) from station in azimuth 144"57'. 
The azimuth mark, a standard bronze disk, note 12a, is set i n  bedrock flush 
with the ground. It is down the long slope from the summit of the peak and 
on the northeast side of a n  easily distinguishable summit where the slope 
breaks to the southeast. Azimuth mark is about 0.2 mile from station in azi- 
muth 3'49'24". 

Plane coordinates : (C) ,  x=680,720.39 feet ; ~=308,076.24 feet ; the  grid azi- 
muth to the azimuth mnrk=3"30'58".* 

Sycamore (Pima County, J. Bowic, Jr., 1036).-About 45 miles southwest of 
Tucson, 26 miles south of Robles Junction, 10 miles south-southwest of the 
Palo Alto ranch and 93 feet west of the centerline of the highway, on a low 
grassy divide on the east side of the  Bnboquivari Mountains, the ground to  
west getting gradually higher to the  base of the mountains. Marked by 
standard bronze disks as described in  notes la  and 7n. Reference mark No. 1, 
a standard bronze reference disk, note l l a ,  is on the west side of the highway 
and 30.161 meters (98.95 feet) from station in azimuth 211'02'. Reference 
mark No. 2, a standard bronze reference disk, note l l a ,  is on the east side of 
the highway and 46.147 meters (151.40 feet) from stntiori in  azimuth 301"OO'. 
The azimuth mark, a standard bronze disk, note l l a ,  is on the second ridge 
south of the station, about 20 feet east of the highway, and 0.3 mile from 
station in azimuth 14'36'27". 

Mane coordinates: (c), z=635,929.09 feet ;  ~=274,337.88 fee t ;  the grid azi- 
muth to  the azimuth murk=14"22'39".* 
Leon (Pima County, J. Bowie, Jr., 19361.-On a grassy brushy bench on the 

east side of Rnboquivarf Mountain, 8 miles southwest of the King ranch house, 
7 miles northwest of the  Palo Alto ranch house, 13 miles, a i r  line, southwest 
of Robles Junction, and about 38 miles southwest of Tucson. Marked by 
standard bronze disks n s  described in notes l a  and ?a. Reference mark No. 1, 
a standard bronze reference disk, note l l a ,  is 33 feet east of the road and 
16.245 meters (53.30 feet) from stntion in azimuth 206"39'. Reference mark 
No. 2, a standard bronze reference disk, note l la ,  is 15 feet west of the road 

*Thls azlmutb has been Computed by the first formula (p. 67). neglecting the second 
term. 

For notes in regard to mnrking of stntlons, Ree pnge 63. 
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and 17.670 meters (67.97 feet) from stntion in azimuth 27"35'. The azimuth 
miirk, a standard bronze disk, note l l a ,  is 15 feet west of the north and soutli 
road, and 0.3 mile from station in azimuth 218"38'44". 

L'lwie coordinutes : (C) , ~43Xi40.08 feet ; ~=337,097.57 feet ; the  grid azi- 
muth to  the azimuth mark=218"24'52".* 

King (Pirna County, J. Bowie, Jr., 193G).-About 25 miles, air line, soutliwest 
of the city of "ucson, about 7 miles south-southwest of Robles Junction (on 
tlie Tucsoii-Sclls Road), and about one-half mile e:ist of the King ranch house ; 
0.3 mile southwest of a cattle guard, 0.4 mile northeast of n jogged cross roads 
a t  King's mail box, 29 paws southeast of the center line of a gravel highway, 
in cactus brush on a low rise. Marked by standard bronze disks as described 
in notes l a  and 7u. Reference mark No. 1, a standard bronze reference disk, 
note l l a ,  is 48 paces southe:ist of ceriter line of highway and 17.010 meters 
(55.51 feet) from station in azimuth 2!X043'. Reference mark No. 2, a 
standard bronze reference disk, note l l a ,  is 21 parvs southeast of the highway 
iind 1G.407 meters (53.83 feet) from station in azimuth 51'10'. The azimuth 
mnrk, IL standird bronze disk, note l l n ,  is 9 paces northwest of the ccnter lhic 
of tlie main gravel road, 9 paces southwest of the ccnter line of the gravel 
T-road leuding northwest to King's ranch house, 3 puccs west of King's mail 
box, and 0.4 mile from station in azimuth 32"5!1'11". 

Plarie coordinates: (C) ,  e=6Gt3,579.84 feet; y=357,%2.12 f w t ;  the  grid azi- 
muth to the nximuth mnrk=32"42'24".* 

Vaca (Pima County, J. Bowle, Jr., 1936).-About 24 miles north und 10 milrs 
east of Sells, about 10 miles north-northwest of the Srtiita Rosa ranch, and 16 
miles southwest of Silverbell mine, on the southeast and highest point of the 
Vnca Hills (hill i s  steep on the  south and east sides and slop~s gradually to 
the north and west). Marked by i i  stnridiird bronze disk 11s described in note 21). 
Reference murk No. 1, a standard bronze reference disk, note 12a, is 8.307 
meters (27.55 f re t )  from station in  azimuth 226"48'. Reference mark No. 2, a 
Standard bronze reference disk, note 12a, is 8.040 meters (2G.38 feet) from 
station i n  azimuth 118"06'. The azimuth mark, a stnndard bronze disk, note 
l l a ,  is 1% miles from sh t ion  i n  nzlmnth 246O33'19". 

Plane coordinates: (C) ,  z=557,098G7 feet: 2/=454,184.85 feet ; the grid azi- 
muth to  the azimuth mark=24G027'24".* 

Como (Pima County, J. Bowle. Jr., 1036).-0n a black lava knob a t  tlie north- 
east end and highest point of the South Comobnbi range; about 8 miles north- 
east of the village of Sells; about 50 miles west-southwest of Tucson; ahd 
about 3 miles southwest of' the Indian villoge of Comobabi. Marked by a 
standard bronze disk 11s described In note 2b. Reference mark No. 1, a stand- 
ard bronxo reference disk, note 1211, is 4.520 meters (15.81 feet) from stntion in 
azimuth 70°16'. Reference mark No. 2, a standard bronze reference disk, note 
12a, is 7.710 meters (25.30 feet) from stntioii in nzimuth 136"05'. The azimuth 
mark, a standard bronze disk, note 120, is about 1 mile from station in 
azimuth 295'12'29''. 

Plane coordinates : (C) , ~=533,302.94 feet ; ~=376,306.99 feet ; the  grid azi- 
muth t o  t h r  azimuth mark=295°09'03".* 

Artesia (Pima County, J. Bowie, Jr., 1936).-0n tlie highest point of a lone 
rocky hill, which is the highest one of two lone small hills lying to the north- 
east of the main Artesia Range of low mountnins; about 5.0 miles, a i r  line, east 
of tlie village of Sells: about, 1.5 milcs south of the  Tucson-A'Jo Highway. 
Marked by ti standard bronze disk as described in note 2b. Reference mark 
No. 1, a standard i)ron7, rc4ercnce disk. note 12a, is 13.097 meters (45.92 feet) 
from stntion in azimuth 352"25'. Reference mnrk No. 2, n stnndnrd bronze 
reference disk, note I%, is 6.737 meters (=.lo fret)  from station in azimuth 
OO"43'. The azimuth mark, a sbndnrd  u. s. Coast and Geodetic Survey level 
bench mark disk set in the top of a n  8-inch concrete post, and stnmpcd "E 38 
1033," is on the Tucson-Alo road, 3.7 miles northenst of Sells, 50 feet south of 
center of the highwny, nnd ahout 1.1 miles from stntion in azimuth 122°30'00''. 

Pliine coordinate8 : (C) , c~=Fi35,012.30 feet ; 2/=320,806.73 feet; the grid azi- 
muth to bench mnrk E 38=122"26'25".* 

Topawa (Pima County, J .  Bowie, Jr., 1936).-About 10 miles south-southcnst 
of Sells, on the  Paptigo Indian Reservation about 2 miles south of the Indian 
settlement known as Topawn, on the southeasterly and highest one of a group 

*Thlsazlmuth lias been Computed by the flrst formula (p. 67), neglecting the second 

For notes in regnrd to mnrklng of stntlons. 81% pnge 63. 
term. 
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of low hills rising from the extensive flat along the southwest side of the Babo- 
quivuri Binge, on the highest par t  of the summit, about 15 yards southeast of 
its northwest end, 15 feet east of the longitudiiial center, netir a pile of small 
rocks, in n small outcrop of ledge rock flush with the ground. Mrrked by a 
standard bronze disk as described in  note 2. Reference mark No. 1, a standard 
bronze reference disk, note 12a, is about 60 feet northwest of the southenst 
end of the summit, on the longitudinal center of the ridge, and 0.498 meters 
(31.16 feet) from station in  azimuth 13"36'. Reference mark No. 2, a standard 
bronze reference disk, note 121, is about 15 feet northeast of a clump of chap- 
ar ra l  and 8.970 meters (29.43 feet) from station in aziinuth 120'40'. The uzi- 
muth mark, a standard bronze disk, note l la ,  is about 0.4 mile south along 
t h e  main road and telephone line from the  small schoolhouse a t  Topawa, 135 
feet north along the road from the  center of a narrow dry wash, 30 feet east of 
the center of the road lending past base of ihe station hill and 0.8 mile from 
station in  azimuth 183"47'27". 

Plane coordinates : (C),  0=520,350.38 feet: y=285,003.00 feet ; the  grid azi- 
muth t o  the  azimuth mark=183"45'22".* 

Sells (Pima County, J. Bowie, Jr., 1936).-About 6 miles northwest of Sells 
on the eastern end of the  more enstcrly of two prominent buttes, which are on 
the west side of the Sells-Ajo Highway. Marked by a standard bronze disk as 
described in note 4. Ilefrrence mark No. 1, a standard bronze reference disk, 
note 12e, is 5.281 meters (17.33 feet) from station in  azimuth Z"48'. Reference 
mark No. 2, a standard bronze reference disk, note Uc,  is  4.880 meters (16.01 
feet) from station in  azimuth 107'30'. The azimuth mark, a standard bronze 
disk, note 1111, is 3.5 miles via road, irorth of Sells, 30 feet west of the centerline 
of the Sells-Ajo Highway and 1 mile from station i n  azimuth 320"35'40". 

Plane coordinates : (C) ,  (c=405,041.59 feet ; ~=357,31!3.97 feet ; the grid 
azimuth to the azimuth mark=320"36'11".* 

Wahoo (Pima County, J. Bowie, Jr., 1936).-About 0.5 mile, alr line, north- 
west of Sells Post Office and 0.2 mile east of Sells-Ajo Highway, on a small, 
lone, rocky knoll, about 1-50 feet hidher than surrounding flats. Markcd by B 
standard bronze disk as described in  note 2. Reference mark No. 1, a standard 
bronze reference disk, note 12a, is 4.050 meters (13.20 feet) from stntion i n  
azimuth 261'42'. Reference mark No. 2, a standard bronze reference disk, 
note 12a, is 6.910 meters (22.67 feet) from station in azimuth 37"57'. The 
nzimuth mark Is a standard U. S. Coast and Geodetic Survcy bench mark disk 
set in top of concrete post and  stamped "C 38 1933," Zl yards cast of centerline 
of Sells-Ajo Highway and 0.2 mile from station in azimuth 39"34'53". 

Plane coordinates: (C) ,  e=509,291.40 feet ;  g=334,472.62 feet: t h e  grid 
azimuth t o  bench mark C 38=39"33'56".* 

Aspass (Pima County, J. Bowir, Jr., 1936).-0n t h e  Papngo Indian Reserva- 
tion, 6 miles south of Sells and 3 miles northwest of Topawn Indian Village, 
on the southwesterly and highest peak of tho Artesia Rnnge, on the easterly 
and 'highest summit of the double peak, and on the  high point at the northwest 
end of the summit. Marked by a standard bronze disk as described in note 2. 
Refrrence mark No. 1, a standard bronze reference disk, note U a ,  is along thc 
longitudinal center of the summit, 8.940 meters (29.33 feet) from station in 
azimuth 291'25'. Reference mark No. 2, a standard bronze reference disk, 
note 12c, is southwest of the  station at the  southwest edge of the summit, and 
is 4.469 meters (14.66 feet) from station in azimuth B"32'. The azimuth mark, 
a standard bronze d k k ,  note 12a, i s  on thc flrst knoll to the north, set In bcd- 
rock on the  southeast slope of the  75-foot high knoll, about 128 feet southeast 
of the highest point and 6 feet lower, and is approximately 0.3 mile from station 
in azimuth 204"59'14". 

Plane coordinates : ( C ) ,  (c=508,844.05 feet : ~=300,353.20 feet : the grid 
azimuth to the  azimuth mark=204"58'19".* 

Fresnal (Pima County, J. Bowie, Jr., 1936).-0n R low, lone, lava hill, nbont 
G miles west of the crest of the Buboquivari Rnnge and about 7 miles mest- 
northwest of Baboquivnri Peak, about 2 miles south of the experiment stution 
a t  the Fresnal Wells, about 55 miles, a i r  line, southwest of Tucson, and on the 
highest point of the only hill in the vicinity which is covered with small brush 
and cactus. Marked by a standard bronze disk a s  described in note 2. Ref- 
erence mark KO. 1, n standard bronze reference disk, note E a ,  is 4.01 meters 

*This nzimuth hna been computed hy the first formuln (p. 67) ne&ctln~ the second 

For notes In regnrd to  mnrklng of atatlons, see pnge 83. 
term. 



TBIAXGULATlON IN ARIZONA, PART 1 147 
(13.2 feet) from station in  azimuth 338'40'. Reference mark No. 2, a standard 
bronze reference disk, note la, is 3.801 meters (12.47 feet) from station hi 
azimuth 42'37'. The  azimuth mnrk, a standard bronze disk, note l l n ,  is set 
a t  road forks nortlienst of the hill that  the station is on, about 17 pttcrls 
north oP the center line of the road where i t  forks, tlirce piccs southwest of 
the closest telephone pole to  the forks, and is 0.75 inile from station in azimuth 
243"40'56". 

Plane coordinates: (C), 1~=5&5,603.84 feet; ?/=2S7,836.3G feet; the grid 
nzimnth to the azimuth mark=243"34'14".* 

Babo (Pima County, J. Bowie, Jr., 1936) .-In the  Pupngo Intlinn Reservation, 
ribout 10 miles, a i r  line, south of Sells, nbout 31&2 miles, air line, south of 
Topuwa Tndiiin Village, nt a graded T-rond intersection. The stntion is in  the 
center of a triangular strip of ground, 8.7 meters southwest of t h e  center line 
of ! l i e  throiigli rond which runs npprvxsimntely northwest and southeast, 4.3 
mcters northwc.st of the estended center line of tlie T-road to  the southwest, 
10.6 meters east of center line of curved rond, and 17.0 meters soutliwest of 
a metal signpost "Customs Penalty." Marked by stundnrd bronze disks as 
described in  notes I n  and 7a. Reference mark 50. 1, a st:intlaril bronze ref- 
erence disk, note l l u ,  Is 7.8 mrtcrs soutl~east of the rnetnl signpost, 6.4 mctcrs 
nortlienst of the  center line of the through road and is 16.785 meters (61.79 
feet) from station in  azimuth 240'23'. Reference mnrk No. 2, a standnrd 
bronze reference disk, note l la ,  is 23.1 meters west of the metal sign post, 
5.3 meters west of center line of curved road, 1.8 nicters southcast of telcplione 
pole, and is 19.OS9 meters (02.03 feet) from station in nzimuth 133'40'. 'I'he 
uzimutli ninrlr, a stnndurd bronze disk, note 1111, is 5% paces southwest of the 
center line of the through rond, 5 paces southeast of tlie center line of the rond 
that  goes southwest to Vnmori and about 575 piices from station in nziniutli 
57"06'14". 

Plurie coordinates: (C), 0=525,791.98 feet ; ~=276,703.@4 feet ; the grid 
azimuth to tlie azimuth niurk=57"03'36".* 

Water  (Pimn County, J. Bowie, Jr., 1938).-About 23 miles west nnd G miles 
north of Tucson and 12 miles southeast of the Silverbell mine, in  the e w t  side 
of T. 13 S., R. 9 E., on the top of a lonc hill about 3 0  feet high thnt  lies n t  
the soutlieast edge of tlie Waterman Mountnins, the fnrthcst s o u t l i ~ ~ i s t  of 
several hills. Marked by a standard bronze disk as described i n  note Sb. 
Ih'erence mark No. 1, a standard bronze reference disk, note 12a, is 3.250 
meters (10.66 feet) from station in azimuth 253"23'. Reference mark No. 2, 
II Stcmdard bronze reference dlsk, note E a ,  is  4.370 meters (14.34 feet) f rom 
Station in nzimutli 348"OQ'. The azimuth mnrlc, a standnrd bronze disk, note 
Ila, is 1 mile from station in azimuth 293"34'03". 

Plane coordinates: (C) ,  rc=Gf34,787.02 fcet ; 2/=472,192.45 feet ; the  grid azi- 
lnuth to the azimuth mark=293"16'58".* 

Avra (Pima County, J. Bowie, Jr., 103G).-About 17 miles nwt and 2 iniles 
north of Tucson, in the Avrn Valley a t  the west base of the Tucson Rlountnins, 
in the south edge of T. 13 S., R. 11 E., on the low brush-covered flats. Rlaykkcd 
by standard bronze disks a s  described In notes l a  nnd 7n. Reference mark 
h'o. 1, a standard bronze reference disk, note I l n ,  is 9.291 mctcrs (30.48 feet) 
from station in azimuth 277"40'. Reference mark KO. 2, a standard bronzr 
reference disk, note l l a ,  is 9,250 meters (30.35 feet) from station in nzimiith 
l"33'. The nziinuth mark, a standard bronze disk, nota I l n ,  npprosimntcly 
250 ynrds south-southeast of station and nbout G feet south of center line of 
dim enst and west rond, is in  azimuth 323"36'23". 

I'lane coordinntes : (C), r0=711,049.38 feet ; 21=455,113.16 fcet ; ths grid 
azimuth to  the azimuth mark=32S014'32".* 

Chuapa (Pima County, 3. Bowie, Jr., 1988).-On the  west side of the l3nbo- 
cliiivari Mountain Range in a temporary Indinn settlement on the top of a bnrr 
top ridge, at the  base of the main ridge, at  a large horseshoe curve in  the 
Waded road, 180 feet east of the center line of the road, 15 miles enst of Sella, 
*md cibout 45 miles southwest of Tucson. Rfnrkcd by stnndard I)ronze disks ns 
described in  notes I n  and 7a. Reference mark No. 1 ,  a standard bronze refer- 
C n C e  disk, note l l a ,  is 5.007 meters (18.43 feet) from station in azimuth 2ofi"42'. 
h f e r e n c e  mark No. 2, a standard bronze reference disk, note i l n ,  is 7.411 
meters (24.31 feet) from statlon in  azimuth 306'13'. The azimuth Inark, a 

'This azlmuth has been computed by the flrst formula (p. 6'71, neglecting the second 

For natrs in wgnrd t o  mnrklrrg of stntlons, ece pnge 63. 
term. 
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standard bronze disk, note lln, is 15 feet east of the center line of the road 
and 0.8 mile from station in azimuth lO"24'29". 

Plane coordinates : (C) ,  z=586,085.81 feet ; ~=322,255.33 feet ; the grid azi- 
muth to the azimuth mark=10"15'42".* 

B. M. A 121 (Pima County, J. Bowie, Jr., 103G).-About 12 miles by highway 
northeast of Sells and about 50 miles by highway southwest of Tucson, at the 
intersection of the Ajo-Tucson Highway with the Baboquivari Foothill Trail 
and the Comobabi Foothill Trail, in the south corner of sumc, 16.6 metcrs south- 
east of the center line of the main highway, 10.5 meters west of the center line 
of the Baboquivari Road, 19 meters south of a sign "Baboquivari Foothill Trail," 
and 15.4 meters west of telcphone pole KO. 308. The station is marked by n Stand- 
ard U. s. Coast and Geodetic Survey bench mark disk stamped "A 121 1935," pro- 
jecting about 30 inclies above tlie ground. Rrference mark KO. 1, a standard 
bronze reference disk, note l l a ,  is 6.1 meters enst of center line of Baboquivari 
Road, 1.0 meters southeast of telephone pole No. 308, 30.0 meters southenst of 
center line of Ajo-Tucson Ilighwuy, 23.6 meters southeast of the sign mentioned 
above and 16.649 meters (54.62 feet) from station in azimuth 290'33'. Refer- 
ence mark No. 2, a standard bronze reference disk, note lla, is 9.9 meters west 
of the center line of Bnboquivnri Road, 21.4 meters southwest of telephone pole 
No. 308, 24.6 meters southeast of Ajo-Tucson Highway and 13.693 meters (44.92 
feet) from station in azimuth 20'02'. The azimuth mark, a standard bronze 
disk, note l la,  is west of the highway intersection mentioned above, 10 paces 
northwest of center line of Ajo-Tucson Highway, 52 paces northwest of tele- 
phone pole No. 300, and 0.35 mile from station in  azimuth 59'12'47". 

Plane coordinates : (C), m=5M,935.25 feet ; u=360,692.28 feet ; the grid azi- 
muth to the azimuth mark=~9"05'55".+ 

SchooI (Pima County, J. Bowie, Jr., 1936).--on the Papago Indian Reservn- 
tion, 21% miles west by north of Robles ranch, 13 miles northeast of Sells, on 
the brushy flats west of the Roskruge Mountains on the west side of T. 15 S., 
R. 7 E., a t  the Indian school nt Snntn Rosa rnnch, 101.4 feet east of the south- 
east corner of the easterly one of the two small, white, school buildings, and 
40 feet east of the center of the road leading pust the school. Mnrked by 
standard bronze disks as described in notes l a  and 7a. Reference mark No. 1, 
n standard bronze reference disk, note l l n ,  is 30 feet enst of the center of 
the road lending pnst school and 25.512 meters (83.70 feet) from station in 
azimuth 182'16'. Reference mark No. 2, a standard bronze reference disk, 
note l la,  is a t  the southeast corncr of the easterly one of the two school build- 
ings and 30.805 meters (101.36 feet) from station in azimuth llO"34'. The 
azimuth mark, a standard bronze disk, note l l n ,  is at the southenst corner of 
the water well derrick a t  the Santa Rosa ranch, 234 feet east of its southenst 
footing nnd 0.2 mile from station in azimuth lOl"39'58". 

Plane coordinates : (C),  m=573,046.14 feet; 2/=407,058.71 feet ; the grid azi- 
muth to the azimuth mnrk=l~1n32'27".* 
San Pedro (Pima County, J. Bowie, Jr., 1938).-About 33 miles west and 9 

miles south of Tucson and about 12 miles west of Vun Camp's fllling station 
at Robles Junction. In the south side of T. 15 S., R. 8 E., on the Pnpngo 
Indian Reservation, on a smnll ridge nbout 30 feet higher than the surrounding 
area. Marked by standard bronze disks as described in notes 4a and 8a. Ref- 
erence mark No. 1, a standard bronze reference disk, note 12c, is 10.941 meters 
(35.00 feet) from station in azimuth 289'47'. Reference murk No. 2, a stand- 
ard bronze reference disk, note 12c, is 14.438 meters (47.37 feet) from station 
in azimuth 8"43'. The azimuth mark, n standard bronze disk, note l l a ,  is in 
a brush-covered flat a little north of the line to Cone Mountain to the east 
and 0.3 mile from station i n  azimuth 200°11'39". 

Plane coordinates: (C), 3=C23,286.64 feet: ~=301,189.05 feet: the grid 
azimuth to  the azimuth mark=298'58'58''.* 

Hut (Pima County, J. Bowie, Jr., 1936) . - O n  the Pnpago Indian Rescrvntion, 
about 34 miles west of Tucson, 30 miles northeast of Sells, 14 miles south of 
Silverbell mine, on the brushy flats just west of the Roskruge Mountains, in 
T. 14 S., R. 8 E., about three-fourths mile northwest of a smnll wattle hut, 
on the track road leading across the flats, on a slight rise of ground, and 
20 feet north of the center of the road. Mnrked by standard bronze disks 
a8 described in notes l a  and 7a. Reference mark So.  1, n standard bronze 

*This azimuth has been computed by the flrst formula (p. 07), neglecting the second 

For notes in regnrd to mnrklng of mtations, rice page 63. 
term. 
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reference disk, note l la ,  is 11.200 meters (36.75 feet) from station in azimuth 
22O"ll'. Reference m r k  No. 2, a standard bronze reference disk, note l l n ,  
is  13.5(10 nieters (44.59 feet) from station in azimuth 311'56'. The azimuth 
mark. a standard bronze disk, note l l n ,  is 65 s a r d s  east of the road lending 
to station in n small open space on a slight rise of ground and 0.2 mile from 
station in azimuth 306"24'56''. 

Plnne coordinates: (C) ,  8=617,624.68 feet: ?/=446.890.55 feet: the grid - 
azimuth to  the azimuth mark=306"12'46".* 

B. M. A. 113 (Pima County, J. Bowie, Jr., 1936) .-About 25 miles southwest of 
Tucson at  Robles Junction on the Ajo Higliwny a t  the fork of the gravel road 
leading southwest to King's ranch, 170 feet north of the junction of the traveled 
ways, 153% feet north-northeast of the northeast corner of Van Camp's store 
and filling station and 3 feet southwest of fi strand wire fence. Marked by a 
standard U. S. Coast and Geodetic Survey bench mark disk, stamped "A 113 
1935," set in top of an 8- by &inch concrete post. Reference ninrk No. 1, a 
standard bronze reference disk, note l l n ,  is on the fence line 16.098 meters 
(52.81 feet) from station in  azimuth 249'18'. Reference mark No. 2, a standard 
bronze reference disk, note l l a ,  is 12.422 meters (40.75 feet) from station in 
azimuth 337'41'. The azimuth mark, a standard bronze disk, note l la ,  is about 
70 yards south of the center of the Ajo Highway, 30 yards south of the drainage 
ditch along the south side of the highway, in range with the station and the 
fourth telephone pole west of the station and 0.3 mile from station in  azimuth 
74"23'49' I. 

Plane coordinates: (C), m=687,451.34 feet ;  2/=392,315.67 feet: the grid 
azimuth to the azimuth mark=74"04'32".* 

R n o  Blanco (Pima County, J. Bowie, Jr., 1936).-0n a low but prominent 
granite hill lying about 2 miles north of the base of the main Samaniego Peak 
Range, about 20 miles southwest of Tucson, 10 miles northwest of Twin Buttes 
mining camp, about IO miles southeast of Robles Junction and  0.2 mile east  of 
Pino Blanco ranch house. Marked by a standard bronze disk as described in  
note 2. Reference mark No. 1, a standard bronze reference disk, note I%, is 
0.838 meters (32.25 feet) from station in azimuth 188'20'. Refereiice mark 
No. 2, a standard bronze reference disk, note 12a, is 6.275 meters (20.59 feet) 
from station in azimuth 265'44'. The azimuth mark, a stundard bronze disk, 
note 12a, in n large flnt rock outcrop, 240 feet south of a lone northeast fence 
corner, and 55 feet west of a north and south fence, is about 0.3 mile from 
statlon in azimut!ii 344O58'43". 

Pliine coordinates: (C) ,  0=721,357.79 feet: ~=364,201.15 feet; the grid 
nzimuth to the azimuth mark=344"36'00".* 

Batamote (Pima County, J. Bowie, Jr., 1936).-On the flnt divide about mid- 
way between the Cerro Colorado and the Sierritn Samaniego Range and about 
1 mile north of the Butamote rnnch. It is about 12 niiles west-northwest of 
Kinsley store on the Tucson-Nogales Highway (U. S. No. 891, about 7 miles 
north of the highway from Kinsley to  Arivnca and is about 30 miles south- 
southwest of Tucson. Station marks are standard bronze disks as described 
i n  notes l a  niid 7a. Reference mark No. 1, a standnrd bronze reference disk, 
note l l a ,  is W.740 meters (81.17 feet) from station in azimuth 3"14'. Reference 
miirk No. 2, a stnndnrd bronze reference disk, note l l a ,  is  26.455 meters 
(86.79 feet) from station in azimuth 88"47'. The azimuth mark, a standard 
bronze disk. note l l a .  is about 0.2 mile south of station and 20 feet west of 

7 -  -~ . - _._.. 

fance in azimuth O"3O;Ol". 
Piane coordinates : ( C ) ,  m=712,8W.&1 feet ; ~=286,838.12 feet: the grid 

azimuth to the azimuth ninrk=0"06'21".* 
Brown (Pimii County, J. Bowie, Jr., 1036) .-On the point of the ridge forming 

the north ciinyon wull of Brown Canyon, 0.25 mile north of the Brown Canyon 
Road, 2.5 miles west of the Tucson-San Fernando Road and about 6.0 miles west 
O f  Baboquivari Penk. Marked by a standard bronze disk welded to a bronze rod, 
3.0 feet in  length iind placed in about a 5-inch square hole fllled with concrete, 
nnd with top of the miirlc nbout 2.0 inches above surface of the ground. Ref- 
erence mark No. 1, a standard bronze reference disk, set same as the ShltiOn 
mnrk, is  6.648 meters (21.81 feet) from station in azimuth 15"37'. Reference 
mnrk No. 2, a standnrd bronze reference disk, set same ns the station mark, is 

*Tliie azimuth has been computed by the flrst formula (p. 67), neglecting the second 
term. 

For notes in regnrd to marking of stations, see page 63. 
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10.044 meters (32.95 feet) from stntion in azimuth 90"16'. Triangulation station 
6'gcaniors was used as the  azimuth mark. 

Plane coordinates : (C) ,  m=(i25,905.86 feet ; ~=275,390.64 feet ; the  grid 
azimuth t o  stution B~cawr!=275"59'45".3. 

Boundary monument No. 151 (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 
J. Bowie, Jr., 1V36) .-On the United States-Mexico boundary line about 13.5 
miles, Bir line, southwest of the Indian village of Vamori. Station is the  center 
of the top of the monument which is a v-foot iron shaft about 60 feet south 
of the boundary fence. Reference mark No. 1, a standard bronze reference disk, 
note l l a ,  is 23.665 meters (77.64 feet)  from station in azimuth 237"36'. Ref- 
erence mark No. 2, a standard bronze reference disk, note l l a ,  is 24.505 meters 
(80.40 feet)  from station in azimuth 16192'. Boundmy monumcnt No. 150 
eccentric may be used as an azimuth mark. 

Plane coordinates: (C) ,  $=439,542.25 feet ; 1/=240,786.83 feet ; the grid uzi- 
muth to  boundaru nwnummt No. 150 eccentric=290"56'29".1. 

Boundary monument No. 149 (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 
J. Bowie, Jr., 1936).-0n the United States-Mexico boundary, about 4 miles, 
nir line, south-southw?st of Rocky Point Indian Village, about 10 miles, uir line, 
west of the  villuge of Sun Migucl, on a brushy plain, and 18 meters south of 
the barbwire boundary fence. The boundary monument is a steel shaft about 
7 feet  high, 12 inches square at  the bottom, about 10 inches square at the top, 
pointed a t  the extreme top, and  set in a concrete base. Reference mark No. 
1, a standard bronze reference disk, note l l a ,  is 18.540 meters (60.83 feet)  
f rom station in  azimuth 216"42'. Reference mnrk No. 2, a standard bronze 
reference disk, note l l a ,  is 28.788 meters (94.45 feet) from station in  azimuth 
148"21'. 

Plane coordinates: (C) ,  2=463,161.30 feet : 1/=232,007.06 feet. 
Boundary monument No. 145 (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 

J. Bowie, Jr., 1936) . - O n  the United States-Mexico boundary in  the  brushy 
plains about 3.5 miles southwest of the village of San Miguel. The monument 
is a n  iron shaf t  about 7.0 feet in height. A small groove in t h e  top of the 
monument was  used ns the  triangulation station. Reference mark No. 1, a 
standard bronze reference disk, note l l a ,  is 24.575 meters (80.63 feet) from 
station in azimuth 239"36'. Reference mnrk No. 2, a standard bronze reference 
disk, note l l a ,  is 23.015 meters (75.51 feet) from station in azimuth 167"OY. 
Boundary monument No. 146 (I. B. C.) is used as an azimuth mark nnd appears 
on the skyline in a saddle of a ridge, about 3 miles from station in  azimuth 
110"14'15". 

Plane coordinates : (C),  0=531,443.77 feet ;  2/=206,057.80 feet ; the  grid nzi- 
mutii to boundary monument No. 146 (I. B. C.) =110"11'04".* 

Target on peak south of Baldy Peak (Pima County, J. Bowie, Jr., 1936).- 
Plane coordinates: ( C ) ,  z=687.380.20 feet ; ~=300,675.35 feet. 

Palo Alto Ranch, well (Pima County, J. Bowie, Jr., 1936).--Plnne coor- 
dinates :i (C), rc=661,477 feet; 1/=321,563 feet. 

Palo Alto Ranch, water tank (Pima County, J. Bowie, Jr., 1930).--Plane 
coordinates :' ( C ) ,  m=662,M1 feet: ?)=321,155 feet. 

Poso Nuevo Ranch, well (Pima County, J. Bowie, Jr., 1036).-Plane coor- 
dinates :' (C), 0=667,973 feet ; ~=286,860 feet. 

Dim (Maricopu County, J. Bowie, Jr., 1936) . -0n the west boundary line and 
on the flat desert about 7 miles southerly from H a t  IIountain, and nbout 14 
miles north-northenst from Ajo. Marked by standard bronze disks as described 
in  notes la  and 7a. Reference mark No. 1, a standard bronze reference disk, 
note l l a ,  is 10.304 meters (33.81 feet)  from station in nzimuth 189'15'. Ref- 
erence mark No. 2, a standard bronze reference disk, note l l u ,  i s  11.164 meters 
(36.63 feet) from station in azimuth 321'03'. The azimuth mnrk, a standard 
bronze disk, note l l n ,  is 0.15 mile from station in azimuth 202'24'35". 

Plane coordlnates : ( C )  , 0=239,3f,3.99 feet ; ~=560,929.62 feet ; the  grid 
azimuth to the azimuth mnrk=202"51'53".* 

Hat Brim (Maricopa County, J. Bowie, Jr.,  1936).-Ahout 19 miles south- 
southeast of Gila Bend, 7 miles east of the Ajo-Gila Bend Highway, on Hat Moun- 
tain ( n  prominent and rocky peak topped by a cubicul crown having vertical 
sides nbout 200 feet in height), on 11 triungular shouldcr projecting southeast 

*This azlmuth has been computed by thc flrst formuln (p. 67), neglcctlng the second 
term. 

For notes in regard to marklng of stntlons, see page 63. 
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from the base of the Hat, nbout 75 yards southeast of tlie southeast base of 
the high cliff, nbout 40 feet northwest of the apex of the trinngular shoulder, on 
crest of shoulder, in rock ledge. Marked by n staridurd bronze disk ns 
described in note 2. Reference murk No. 1, n standard bronze reference disk, 
note 12a, is nenr the east edge of the shoulder nnd is 2.279 meters (7.48 feet) 
from station in azimuth 47"08'. Reference mnrk No. 2, n stnndard bronze 
reference disk, note 12a, in apex of trinngle, is 3.388 meters (11.12 feet) from 
stntion in azimuth 158"58'. The uzimuth mark, Hat Brim axintutlt., n stnndnrd 
bronze disk, note l2n, is on the summit of n small, rocky penk at the scvuth 
end of the ridge lying just  west of the main penk und joined to  i t  by a snddle, 
on the high point, on the approximate center of the penlr. (This peak is 
not the hlgliest point of the ridge but is the most southerly.) It is 868.0 
meters (2,848 feet) from station in azimuth 71"26'27".0** 

Plane coordinates : (C) ,  m=246,300.03 feet ; 1/=595,640.05 feet ;  the grid 
azimuth to H a t  Brim azintuti~=71"52'08".6. 

Moivavi (Maricopa County, J. Bowie, Jr., 1936).-0n a high prominent red 
dome lying on the divide about 32 miles southenst of Gila Bend, about 6 miles 
southeust of Saucedn Wells, und about 2% miles south of the summer camp of 
the Kaka Indiniia u t  Alolvuvi, on the highest point in  this  vicinity aud visible 
for a great distance on n11 sides. Marked by n stnndnrd bronze disk as de- 
scribed in  note 2. Reference mnrk No. l, a stundard bronze reference disk, note 
12n, is 8.023 meters (16.48 feet) from stntion i n  nzimuth 36"14'. Rcfcrencv 
mark No. 2, n standard bronze reference disk, note l2n, is 2.301 meters (7.55 
feet) from stntion in nzimuth 149'37'. The azimuth mark, n stnndiwd bronze 
disk, note 12u, is on a rocky ridge, 200 feet north of the rond thnt lends to  tlie 
Stntion, 0.15 mile from the junction of this road nnd the road t o  the Suuccdn 
wel ls  and 0.4 mile from station in  aziinuth 84"11'35". 

Plune coordinntes: (C) ,  s=332,310.05 feet ;  2/=557,7OG.G7 feet ; the grid rizi- 

Muricous 2 (Mariconti County, J. Bowie, Jr., 1936).-On the highest point of 
mutli to  the azimuth mnrk=84"29'09".* 

the Maricopa Mountnins, which is the penk a t  the west end of the spur rnnge 
thnt  extends to tlie eastward from the main range. It i s  about 38 miles west of 
Cusn Grnnde ; about 6 miles south of Highway No. 84 nnd ribout 3.0 miles north- 
west of Clemmens Well and Camp. Mnrked by n stmdiird bronze disk as 
described in  note 2. Reference mnrk No. 1, a stnndnrd bronze reference disk, 
note 12n, is 7.500 meters (24.61 feet) from station in azimuth 171"54'. Refer- 
ence mnrk No. 2, II standard bronze reference disk, note 12n, is 6.446 meters 
(21.15 feet) from station i n  nzimuth 252'30'. The azimuth mark, n stnndnrd 
bronze disk, note l2n, on a smnll, rocky knoll, 75 ynrds enst of end of truck 
travel and 100 ynrds north of centcr line of trnclc rond, Is 0.6 mile from stntion 
in azimuth 5'09'17''. 

Plane coordinates : (C), s=357,824.12 feet ;  2/=637,60.58 feet ; the  grid azi- 
muth to  the  nzimuth mark=5"20'18''.+ 

Bitter (Pimn County, J. Bowie, Jr., 1036).-Located on the northwest peak, 
the higher of two peaks about 1.4 miles northwest of Bitter Wells, 14 miles west 
and 3 miles south of Jack Rnbbit store. The twin penk mountaiu, promineut 
from nll sidcs, hns a snddle between the peaks which are nbout 0.2 mile ripnrt. 
Mnrk is n stnndnrd bronze disk ns described in note 4. Reference mnrk No. 1, 
a standard bronze reference disk, note 12c, is 2.298 meters (7.51 feet) from 
station in iizimuth 214O24'. Reference mark No. 2, n standard bronze reference 
disk, note 12c, is 2.815 meters (9.24 feet) from station i n  azimuth 2&F044'. The 
uzimuth mark, n stnndnrd bronze disk, note 1212, is on the highest point of the 
Penk ribout 0.2 mile from stntion In nzimutli 334'10'13''. 

Plane coordinntes : (C) ,  m=433,081.50 feet ; 2/=593,607.20 feet ; tlie grid azi- 
muth to tlie azimuth murk=334"17'15".* 

Kaka (Pinal County, J. Bowie, Jr., 1936) .-On the soutliwcst nnd highest 
point of n low, blnck, lavn range thnt  extends to the southwrird from the Indian 
Village of Kakn. It Is abont 2 miles, riir line, south of Knlta, about 6 miles, 
air line, west-northwest of Ventann and about 21 mlles, nir  line, northwest of 
Snntri Rosu. Marltcd by n strindnrd bronze disk as described in note 4. Refer- 
Pllre mnrk No. 1, n stunclnrd bronze reference disk, note 12c, is 0.257 meters 
(30.37 feet) from station in azimuth 210'37'. Reference mark No. 2, n stnndnrd 

'This azlmuth hoe been computed by the flrst formula (p. 67), neglectilig the second 
term. 

For notes in regard to  marking of stntions, see page 63. 
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hronze reference disk, note 12c, is 6.856 meters (22.49 feet) from station in 
azimuth 34"34'. The azimuth mark, a standard bronze disk, note 12c, is on the 
first hill to the east of the station, about 75 yards south of the north rim of 
the hill and one-fourth mile from station in azimuth 265'11'08''. 

Plane coordinates : (C) , m=373,691.23 feet; ~=639,332.74 feet; the gria azi- 
muth to the azimuth mark=265"24'20".+ 

Sheridan (Pima County, J. Bowie, Jr., 1936).-On the Papago Indian Reser- 
vation, about 7 miles northwest of the Santa Rosa Indian Village, on the high- 
est peak of a group of peaks of the Sheridan Mountains. There are two peaks 
almost the same height, which are about one-half mile apart, the station being 
on the higher one to the northwest. The peak is very prominent, the sides 
being very steep and rocky. Marked by a stundard bronze disk a s  described in 
note 4. Reference mark No. 1, a standard bronze reference disk, note l2a, is 
6.567 meters (18.26 fect) from station in azimuth 274"06'. Reference mark 
No. 2, a standard bronze reference disk, note 121, is 7.477 meters (24.53 feet) 
from station in azimuth 312'40'. The azimuth mark, u standard bronze disk, 
note la, is at the old ruins of a prospector's shack, which is a t  the end of a 
road plainly visible from the station. It is 1 mile from stntion in azimuth 
228"33'13". 

Plane coordinates: (C), m=439,757.25 feet: y=509,541.74 feet; the grid azi- 
muth to the azimuth mark=228"39'30".* 

Komelih (Pima County, J. Bowie, Jr., 1936).-0n the Papago Indian Reserva- 
vation, about 13 miles north-northeast of Santa Rosa Indian Village, one-half 
mile east of Komelih Indian Village, near the north side of T. 11 S., R. 4 E., on 
the summit of a low, rocky, and isolated hill about 300 feet high, a t  the east 
end of the hill, on the semidetuched knoll which forms the highest point of 
the summit, about 40 yards enst of a small divide, 20 yards west of the sharp 
drop a t  the east end of the summit, 10 feet north of tlie south edge of tlie 
summit, in  flat rock ledge. Marked by a standard bronze disk a s  described in 
note 2. Reference mark No. 1, a standard bronze reference disk, note 12n, is 
on the longitudinal center of the summit In top of a small boulder and 3.592 
meters (11.78 feet) from stntion in azimuth 178"21'. Reference mark No. 2, 
a stundard bronze reference disk, note 12c, is  near east end of the summit, in 
rock ledge and 6.440 meters (21.13 feet) in azimuth 285"48'. The nzimuth mark 
is on the Snntn Rosa-Casa Grande Highway, 0.15 mile north-northeast along 
the highway from the north end of a large wooden bridge, about 120 yurds 
north by west of the Village windmill, and 30 feet ecist of the center of the 
highway, marked by a standard U. S. Const and Geodetic Survey bcncll mark 
tablet, stamped "T 84 1935," set in top of a concrete post and 0.6 mile from 
station in  azimuth 153"06'4l". 

Plane coordinates : ((2). ~=491,943.28 feet ; u=644,7(12.90 feet ; the mid azi- 
muth to bench mark T 84=153°(n'31".* 

Wind (Pima County, J. Bowie, Jr., 1936).-About 13 miles northwest of Snnta 
Rosa, and about 14 miles northwest of Covered Wells, on the north peak of 
Window Mountain, on the.highest peak about 1 mile north of the peak with tZle 
small window in it and about: llh miles north of the large window. Marked 
by a standard bronze disk a s  described in note 4. Reference mark No. 1, a 
standnrd bronze reference disk, note 12c, is 5.779 meters (18.96 feet) from 
station in azimuth 328"12'. Reference mark No. 2, a standard bronze rrfrr- 
ence disk, note 12c, is 4.088 meters (13.41 feet) from station in  azimuth 156°55'. 
The azimuth mark, a standard bronze disk, note la, Is on the road to the 
station, in a large outcrop of lava rock about 5 feet high and about #) fwt 
square, and 2 miles from station in azimuth 223"44'20". 

Plane coordinates : (C), m=399,37.01 feet: ~=493,926.87 feet : the wid  azi- 
much to the azlmuth mark=223°Ei4'57'f.* 

Rosa (Pima County, J. Bowie, Jr., 193f)).-On the Pnpago Indian Reservation, 
to the eastward of Suntn Rosa, about 8 miles enst and 1 mile north of the 
Indian village, on the highest Point of a lone detached hill at the southwest 
base of the Santn Rosa Mountain. Marked by a standard bronze disk a s  
described in note 2. Reference mark No. 1, a standard bronze reference disk, 
note 120, is 6.250 meters (20.51 feet) from station in azimuth 26424'. Refer- 
ence mark No. 2, a standard bronze reference disk, note 12n, is 3.221 metew 
(10.59 feet) from station in azimuth 50"n' .  The azimuth mark, a standard 

*This azlmuth has been computed by the flrst formula (p. 87), neglecting the second 
term. 

For notes in regnrd to mnrking of stntlons, me page 83. 
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bronze disk, note l l a ,  is on the northwest corner of an earthen reservoir 
(dhnrco), 60 feet west of the road to the station and 1% miles from station 
in azimuth 82"35'06''. 

Plane coordinates: (c), x=604,6S9.80 feet; y=485,383.40 feet; the grid 
azimuth to the azimuth mark-=82"34'37".* 

Brownell (Pima County, J. Bowie, Jr., 1936).-0n the Papago Indian Reser- 
vation about 11 miles southwest of Santa Rosa Indian Villa@ and about 3 
miles north of the Indian village of Covered Wells on .the Sells-Ajo Highway. 
On the highest peak of the Brownell Mountains, a t  the southwest extremity 
of a high, rolling ridge which rises in steps to the peak, on the high p i n t  of 
the summit and in its approximate center. Marked by a standard bronze disk 
as described in note 3. Reference mark KO. 1, a standard bronze reference 
disk, note l2a, is in ledge at northwest edge of the summit, 6.302 meters 
(17.69 feet) from SttItiOn in azimuth 146'15'. Reference mark No. 2, a standard 
bronze reference disk, note la, is in the ledge a t  north edge of the summit, 
4.965 meters (16.29 feet) from station in azimuth 190'32'. The azimuth mark, 
a stnndard bronze disk, note I la ,  is a t  the village of Covered Wells, 0.3 mile 
west along the highway from the junction of the Caw-Grande Road, 50 yards 
west of the southwest corner of the Rio Ornnde service station and store, 30 
feet north of the center of the highway aiid nbout 2 miles from station in 
azimuth 341"28'31". 

Plane coordinates: ( c ) ,  ~=428,438.74 feet ; y=438,162.77 feet; the grid 
azimuth to the azimuth mnrk=34l035'55".* 

Bee (Pima County, J. Bowie, Jr., 1956).-About 8 milcs southeast of Snntn 
Rosa Indian Village, 10% miles east and 4% miles north of Covered Wells, 
on low, flat, brush flats, 5.8 meters Southwest of the center line of a track road 
across the desert, and 11.6 meters southwest of a triangle blaze on a small tree. 
Marked by a standard bronze disk, note Id,  which projects about 12 inches 
above the ground. Reference mark No. 1, a standard bronze reference disk, 
note l l e ,  is 11.492 meters (37.70 feet) from station in azimuth 255"49'. Refer- 
ence mark No. 2, a standard bronze reference disk, note l le ,  is 10.985 meters 
(36.04 feet) from sation in azimuth 151'36'. The azimuth mark, a standard 
bronze disk, note l la,  projecting about 8 inches above the ground, is about 100 
yards north of the track road, and about 0.2 mile from station in azimuth 
172 "01'53''. 

Plane coordinates : ( c ) ,  ~=486,410.28 feet ; ~/=448,335.83 feet ; the grid 
azimuth to the azimuth mark=172"03'17".* 

Hat Brim azimuth (Maricopa County, J. Bowic, Jr., 1936).-This is the 
azimuth mark of station Hat Brim and is fully described in the description of 
that  station. 

plane coordinates : (C) , 0=243,683.56 feet ; 2/=G!)4,654.71 feet. 
Dry (Mnricopa County, J. Bowie, Jr.,  1936).-0n the flat desert plain lying 

between the Suuceda and Maricopa Mountain Ranges, about 14 miles south- 
southeast of Gila Bend, on the Gila Bend-Sauceda Wells Road, near the south 
edge of a slight rise of ground, about 50 yards north of ri sha~low wash, nucl 
25 feet southwest of the center of the road. Station and underground marks 
are standard bronze disks as described in notes la and 7n. Reference mark 
No. 1, a standard bronze reference disk, note l l a ,  is 6.418 meters (21.06 feet) 
from station in azimuth 242"33'. Reference mark No. 2, a standard bronze 
reference disk, note l ln ,  is  6.015 meters (22.69 feet) from station in azimuth 
182°54'. The azimuth mark i s  along the road, 21% feet southwest of the center 
of the roiid and ribout onequurter mile from station in azimuth 171"30'36". 

Plane coordinates : (C), ;0=268,184.70 feet ; y=630.413.66 feet ; the grid mi- 
muth to the azimuth murk=171"66'05".* 

Desolate (Maricopa County, J. Bowie, Jr., 1936) .-About 18 miles southeast of 
Gila Bend and 9 miles south of State Highway No. 84, on the summit of the 
highest peak of a range of low, barren hills lying about 6 miles west of the 
Maricopn Mountains, 2 miles south of a high, lava mesa rind about 1 mile east 
of a prominent, lone peak; on the summit of the first peak northenst of the 
most southwesterly one of the group, in the npproximnte center of the sharp, 
barren summit which is covered with small grayish rocks, and 4 feet northeast 
of 8 rock cairn. Marked by a standard bronze disk set in bedrock about 6 
inches below surface of ground, as  described in note 3. Reference mark No. 1, 

~~ 

*This azimuth has been amputed by the flrst formula (p. 07), neglecting the second 

For notes in regard to marking OP stations, we page 63. 
term. 
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a standard bronze reference disk, note lZc, is in  top of small bonlder n t  sonth 
edge of summit and 4.559 meters (14.96 feet) from station in azimuth 336"19'. 
Reference mark No. 2, a shindard bronze referenee disk, note l2c, i s  in range 
with the ridge line, in top of small boulder a t  edge of the summit and 3.610 
meters (11.84 feet) from station in azimuth 39"40'. The azimuth mark, a 
standard bronze disk, note l2b, i s  on the high point of a small hill covered with 
grayish rock, the most southerly entirely detached one of the numerous small 
hills of this type and about 0.8 mile from station in  azimuth 186"23'06". 

Plane coordinates : ( C ) ,  $=314,(i32.51 feet ; 2/=636,696.33 feet ; the  grid azi- 
muth to the azimuth mark=186"42'41''.* 

Saw (Mnricopa County, J. Bowie, Jr., 1936).-About 6 miles northwest of the 
Sauceda Wells, and about 25 miles southeast of Gila Bend, on a low sharp 
butte, the south side being very steep, and the north side having a more 
gentle slope. The station is about 2 miles west of the Snuceda-Gila Bend Road, 
and about 1 mile south of a prominent black lava mountain on the west side 
of the road, in  a flat to  the south of the mountain. Marked by a standard 
bronze disk as described in note 2. Reference mark No. 1, a standard bronze 
reference disk, note E n ,  is 6.936 meters (22.76 feet) from station to  azimuth 
268'48'. Reference marlr No. 2, a standard bronze reference disk, note la, is 
9.751 meters (31.99 feet) from stiition in  azimuth 95"M'. The azimuth mark, 
a standard bronze disk, note l l n ,  is about 60 feet east of a wash ( the  first wash 
reached in  coming off the  butte) and  0.25 mile from stntion in  azimuth 
285 O 31 '59' ' . 

Plane coordinates : (C) ,  m=200,712.84 feet; y=6&1,709.07 feet; the grid 
azimuth t o  the azimuth mark=285".W'B7".* 

Noroad (Mnricopa County, J. Bowie, Jr., 1036).-0n a low range of foothills 
on the west side of the Maricopa or Sawtooth Range; about 24 miles southeast 
of Gila Bend, about 6.0 miles north of the old village of Moivavi, iibout 5.0 
miles north-northwest of a high sawtooth dome that  appears to be the  highest 
point of the range, nnd about 3.0 miles west of the bluffs on the  crest of the 
main range. Marked by a standard bronze disk as described in note 2. Ref- 
erence mark No. 1, a standard bronze reference disk, note 12a, is 4.312 meters 
(14.15 feet) from stntion in azimuth 163"20'. Reference mark No. 2, a standard 
bronze reference disk, note 1211, is 5.246 meters (17.21 feet) from station in 
azimuth 263'22'. The azimuth mnrk, a standard bronze disk, note lZa, a t  
the highest point on top of a low smnll hill, is 0.7 mile from station in  nzimutii 
34"11'08". 

Plane coordinates: (C), m=336,241.92 feet ; y=607,170.19 feet ; the  grid 
azimuth to the nzimuth rniirk=34"28'22".* 

Peri (Pima County, J. Bowie, Jr., 1930).-0n a prominent rocky ridge that  
extends to the southwest from the  main range of the Cimarron Mountain#, 
about 6 miles west of South Wcll, and about 7 miles, air line, southeast of the 
white mission in  the Indian village of Road Runner. Marked by a standard 
bronze disk as described in  note 2. Reference mark No. 1, a standard bronze 
rcfcrence disk, note 12a, is 6.288 meters (20.83 feet)  from station in azimuth 
214"04'. Reference mark No. 2, a standard bronze reference disk, note 12a, 
is 6.831 meters (22.41 feet)  from station in  azimuth lfiO"29'. The  azimuth 
mark, a standard bronze disk, note 121, is on the north side of the road going 
from South Well to  the village of Road Runner, a t  the  point where a dim 
track road leaves this road and goes northwest toward the station, and 2 
miles from station in  azimuth 40"42'17". 

Plane coordinates: ( C )  x=344,225.76 feet ; 2/=.501,226.93 feet ; the grid 
azimuth to  the azimuth mark=40"58'30".* 

Quajote (Pima County, J. Bowie, Jr., 1936).-On a low brush-covered flat 
in  the west side of T. 9 S., R. 4 E., about 3 miles north of Quajote Wells, a n  
Indian village, nnd about 6 miles west-northwest of Jack Rabbit store. Marked 
by a standard bronze disk welded to a 1-inch rod, 3 feet long, placed in center 
of a 6-inch hole fllled with concrete, projecting 12 inches above surface of 
ground. Reference mark No. 1, same type as station mark, is 13.544 meters 
(44.44 feet) from stntion in azimuth 2W45'. Reference mark No. 2, same 
type as  station mnrk, is  10.370 meters (34.02 feet) from station in azimuth 
350"46'. The azimuth mark, a standard bronze disk, note l l a ,  i s  about 12 

*This azimuth has been computed by the first formula (p. 67), neglecting the second 
term. 

For notes in regard to marking of stations, 6ee page 63. 
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feet west of center Hne of dim road leading to station and 0.2 mile from 
station in azimuth 334Y3'26". 

Plane coordinates : (C) .  x=475,376.55 fcet : u=559.685.05 feet: the grid 
I "  I 

azimuth to  the azimuth mark=334"16'01".* 
Osity (Pima County, J. Bowie, Jr., 1936).-About 2% miles south of C o p  

perosity Wells ( a  small Indian village), 13 milcs north and 7% miles west of 
Santn Rosa, in the south edge of T. 10 S., R. 2 E., on the highest point of a 
small cone-shaped hill which is approximately 400 feet high. There are hills 
to the west and north of this point but none to the cast. Marlted by a stundurd 
bronze disk as described in note 2. Reference mark No. 1, a standard bronze 
rcfrrence disk, note 12b, i s  3.862 meters (12.67 feet) from station in azimuth 
343"22'. liefcrcnce mark No. 2, a standard bronze reference disk, note ]'La, is 
4.063 mctcrs (13.33 feet) from station in azimuth 97"40'. The nzimuth mnrk, n 
standard bronze disk, note 12n, is on the flrst peak to the  east of the stntion, 
on the same ridge a6 the  station and about 200 yurds from station in  azimuth 
270"37'57". 

Plane coordinates : (C) ,  $=425,887.70 feet ; y=548,141.43 fcet; the grid nzi- 
muth to  the  azimuth mark=270"45'42".* 

Stanley (Pima County, J. Bowie, Jr., 1936).-About 10 miles northwest of 
Covered Wells, about 14 miles southwcst of Santn Rosn, and about 5 miles 
south of Window Mountain, in  the flats nbout 1 mile north of the northern- 
most peak of the Blnnco Rnngr, 40 yiirds east of the dim track road that  
passes by the station and 100 yards south of n saguaro with triangular bliize. 
The station mark is a standard disk cast in a bronze rod tha t  tapers to a 
1-inch rod as it enters the concrete, the dislc projecting above the ground 
about 8 inches. Reference mark No. 1, similar to station mark, is 8.501 meters 
(27.89 feet) from stntion in  azimuth 254"31'. Reference mark No. 2, similnr to 
station mark, is 9.685 meters (31.45 feet) from station in azimuth 2"OO'. Tlie 
nzimuth mark, a standard bronze disk, note 1111, is in a brush-covered Ant, about 
125 yards west of the  rond tlint pnsses 40 yards west of the station and 165 
yards from station in  azimuth 181"53'10". 

Plane coordinates : (C), x=393,562.35 feet ; 2/=471,526.70 feet : the  grid azi- 
muth to  the azimuth mark=182"04'21".* 

B. M. A 85 (Pima County, J. Bowie, Jr., 1936).-About 1.5 miles northmest 
of Snntn Rosn, i n  road triangle formed by the junction of the Cmn Grande and 
the Ventnnn Ronds. Station is a standard U. S. Coast and Geodetic Survey 
level benchmark disk set i n  top of concrete post, about 40 feet west of centerline 
of Casa Graude Road, and about hnlfway between the two Y's formed by the 
road junction. Reference mark No. 1, a stnndnrd bronze refcrrnce dislc, note 
l l u ,  is 7.807 meters (25.15 feet) from stntion in azimuth 213'09'. Reference 
mark No. 2, a standard bronze refrrence disk, note l l a ,  is  14.672 meters (48.14 
f w t )  from station iu azimuth 112'30'. The azimuth murk, a standard bronze 
dislc, note l l a ,  is 35 fcet west of the ccnterline of the  Casa Grande Road und 
about 0.28 mile from station in  azimuth 212"ll'lO''. 

Plnne coordinates : (C) , ~ ~ 4 5 5 , 8 4 9 . 7 4  fcet ; y=486,727.88 feet ; the  grid azi- 
muth to  the azimuth mark=212"15'48''.* 

Santa  (Pima County, J. Bowie, Jr., 1936).-At the village of Santa Rosa on 
the  Pnpugo Indian Rcservntion, about 0.15 mile south of the  Casa Grande 
IIighway, about 100 yards  south by west of the well and water tanks, on the 
villiige church grounds, about 60 yards enst of the northenst corner of the 
church building, 30 feet north of the northwest corncr of the cemetcry fence, 
and about 10 feet northwest of a n  old monument base. Marltcd by n stnndard 
disk stntion mark wclded to top of a %foot iron rod, projecting nboiit 8 inches 
ubore ground. Reference mark No. 1, a standard rcfcrence disk weldcd to top 
of n 3-fOOt iron rod, is about 30 fcet north of the north fence of ccmetery nnd 
12.346 meters (40.51 fcet) from stntion in azimuth 271'48'. Reference mark No. 
2, n stanclard refercnce disk welded to top of a 3-fOOt iron rod, is 2.2 feet south of 
the northwcst corner of the cemetcry fcnce, 7 feet west of the  west fence of the 
cemetery and 17.5% meters (57.69 feet) from station in nzimuth 17"12'. The 
azimuth murk, u stnndard bronze disk, note l l n ,  is midway between two adobe 
shnclts to the south, 22 feet east of the center of the trnck rond lending south 
through the village and 0.36 mile from station in azimuth 30'53'10''. 

*Tlils nzimuth hos been computed by the flrst formuln (p. 07), neglecting the second 
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Plane coordinates : (C) , 0=462,118.92 feet; 1/=481,818.08 feet; the grid azi- 
muth to the azimuth mark=3O057'00".* 

Covered (Pima County, J. Bowie, Jr., 1936).-1n the Indian village of Covered 
Wells, which is about 13 miles southwest of Snnta Rosa and a b u t  25 miles 
northwest of Sells, on the highest part of a hill iibout 0.2 mile north of the school 
buildings and 50 feet north of the Sells Highway. Mark is a standard disk 
welded to a 1-inch round pipe placed in an S-by-Ebincli hole, 2% feet deep flllcd 
with concrete. Disk stands 10 inches above ground. Reference mark No. 1 
is same type of mark with arrow pointing to station and 18.124 meters (59.46 
feet) from station in azimuth 267'13'. Reference mark No. 2 is a standard 
U. S. Coast and Geodetic Survey level bench mrirk disk placed on top of con- 
crete post, stamped "P 37 1933," on south side of Covered Wells-Sells Highway 
and 42.30 meters (138.55 feet) from station in azimuth 335'82'. The azimuth 
mark, a standard bronze disk, note lla, is a t  the junction of two higiiwnys; 33 
feet west of center line of Santa Rosa-Sells Road; 130 feet north of Covered 
Wells-Sells Road and 0.2 mile from station in  azimuth 124'33'01''. 

Plane coordinates: (C),  0=435,177.55 feet; ~=424,490.15 feet; the grid azi- 
muth to the azimuth mark=324"39'43".* 

Lorenzo (Pima County, J. Bowie, Jr., 1936).-About 16 miles east of Covcrcd 
Wells, 15 miles southeast of Santa Rosa Indian Village, 434 miles west and 1 
mile north of Mountain Devine (North Comobabi Mountains), near the west 
edge of the foothills of Mountain Derine on low, flat ground that slopes down to 
the west. Marked by a standard bronze disk in the top of a pipe set in round 
maw of concrete 12.3 meters southwest of the center line of the main gravel 
road a t  n curve. Reference mark No. 1, a standard bronze reference disk in 
the top of a pipe set in round mass of concrete, is 8.297 meters (27.22 feet) from 
station in  azimuth 331"83'. Reference mark No. 2, i i  standard bronze reference 
disk in the top of u pipe set in  round mass of concrete is 10.336 meters (33.91 
feet) from station in azimuth 68"!33'. The azimuth mark, a standard bronze 
disk, note l l a ,  is 7 paces south of the center line of the main road, G paces east 
of a large saguaro and 0.15 mile from station in  azimuth 313'02'35''. 

Plane coordinates: (C) ,  0=509,489.01 feet; ~=417,713.66 feet;  the grid azi- 
muth to the azimuth mark=313"01'37".* 

Cababi (Pima County, J. Bowle, Jr., 1936).--On a low rocky hill a t  the west 
side of the Cabnbi Mountnins, which is a range of low hills lying about 13 
miles northwest of Sells and about 13 miles southeast of Covered Wells. Stn- 
tion site is on a low hill that is  separated from the main range by about 0.5 
mile of brushy flats. It is about 3 miles south of the Sells-Covcred Wells High- 
way, and about 3 miles west of the Cabnbi Trading Post. Marked by n standard 
bronze disk as described in note 2. Rcference mark No. 1, a stnndard bronze 
reference disk, note 12n, is 6.900 meters (22.64 feet) from station in azimuth 
31"ll'. Reference mark No. 2, a standard bronze reference disk, note 12a, is 
5.443 meters (17.86 feet) from stntion in azimuth 134"OD'. Azimuth mnrk, a 
standard bronze disk, note lln, 1s located on a low flat ridge, across wash from 
station nnd about 0.2 mile from station fn azimuth 141"37'08". . .. 

Plnne coordinntes : (C),  ~=476,647.72 feet ; ~=387,740.96 feet ; the grld 

G. L. 0. Station No. 16 (Pima County, J. Bowie. Jr., 1936).-The southeast 
azimuth to the azimuth rnark=141"19'33''.* 

corner of scc. 33, T. 10 S., R. 4 E., marked by a 3-inch iron post With a brass 
cap set in a concrete block 9 by 18 by 36 inches set 32 inches in ground. The 
cop is stamped with the section, township, range and date 19361914. Rcfer- 
ence mark No. 1, a brass cap set in concrete block 7 by 12 by 30 inches set 
28 inches in ground, is 43.402 meters (142.39 feet) north (magnetic). Reference 
mark No. 2, n brass cap set in concrete block 7 by 12 by 30 Inches set 28 inches 
in ground, is 23.50 meters (77.1 feet) west (mngnetlc). 

Plnne coordinates : ( C ) ,  m=490,941.32 feet; 1/=547,996.88 feet. 
G. L. 0. Station No. 19 (Pima County, J. Bowie, Jr., 1936).-The southeast 

corner of sec. 36, T. 12 S., R. 4 E., marked by a 3-inch iron post wiMi a brass 
cop set in a concrete block 9 by 15 by 36 inches set 30 inches in ground. The 
cap is stamped with the section, township, range and date 1936-1924. Reference 
mark No. 1, a brass cap set in concrete block 7 by 12 by 30 inches set 26 inches 
in ground, is 14.51 meters (47.6 feet) N. 45" W. (magnetic). Reference mark 

*This nzlmuth has been COUIPuted by the first formula (p. 67). negleetlng the second 
term. 
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No. 2, a brass cap set i n  concrete block 7 by 12 by 30 inches set 26 inches in 
grouiid, is 13.26 meters (43.5 feet) S. 45" E. (magnetic). 

Plane coordinates : (C) ,  n=502,522.56 feet ;  ~=484.034.48 feet. 
G. L. 0. Station No. 15 (Pima County, J. Bowie, Jr., 1038).-The southeast 

corner of sec. 34, T. 16 S., I<. 4 E., marked by a 2-inch iron post with a brass 
cap set in a concrete block 0 by 15 by 36 inches set 22 inches in ground. The 
cup is stamped with the section, township, range, and date 1936-1924. Reference 
mark No. 1, a brass cap set in concrete block 7 by 12 by 30 inches set 26 inches in 
grouiid, is 3GO.481 meters (1,152.GS feet) N. 43"22' W. (mngrietic). Reference 
murk No. 2, a brass cap set in  concrete block 7 by 12 by 30 inches set 2G iiiches 
i n  grouiid, is  106.358 meters (348.94 feet) S. 88'00' E. (magnetic). 

Plune coordiiiiites : (C) ,  2=491,157.57 feet ; g=3S9,i90.71 feet. 
G. L. 0. Station No. 21 (Pima County, J. Bowie, Jr., 1936).-The southeast 

corner of see. 13, T. 17 S., R. 4 E., marked by a. 3-inch iron post with a brass 
cap set in a concrete block 9 by 15 by 36 inches set 34 inches in  ground. The 
cap i s  stumped with the  section, township, range and date 19363911. Reference 
mnrlr No. 1, a brass cap set in concrete block 7 by 12 by 30 inches set 28 inches 
in ground, is 69.605 meters (228.36 feet) south (magnetic). Reference mark 
No. 2, a brass cap set in  concrete block 7 by 12 by 30 inches set 28 inches in 
ground, is 64.234 meters (210.74 feet) S. C4" E. (magnetic). 

Plane coordinates: (C), m=511,84816 feet : ~=343,293.84 feet. 
Mica (Maricopa County, J. Bowie, Jr., 19336) .--About 35 miles southwest of 

Phoenix, about 7 miles north of Rainbow Valley grocery store, about G miles 
south of U. S. IHghway SO between Phoenix and Yuina and about 5 miles south 
of the Gila River, in sec. 36, T. 1 S., R. 3 W., on the top of a promineut high 
hill which is the most easterly of a group of high hills in that vicinity. Marked 
by a stundard bronze disk as described in  note 2. Reference mark (no numhcr), 
a stundard bronze reference disk, note l2n, is 3.025 meters (9.92 feet) from sta- 
tion in azimuth 200'40'. The azimuth mark, a standard bronze disk, note l l a ,  
is on the roud into the station, at. the site of an old camp, 6 pnces south of 
a n  iron well pipe 6 feet high, 3 paces west of the center line of the track road, 
9 paces northeast of the northeast corner of a concrete slab and 1.5 miles from 
station in azimuth 180'33'37". 

Plane coordinates : (C)  , s=315,3660.36 feet ; y=836,456.30 feet ; the grid azi- 
muth to the azimuth murk=180"63'29".* 

Spur (Maricopa County, J. Bowie, Jr., 1936).-About 4% miles enst and 21,4 
miles north of Rainbow Valley grocery store, in  sec. 2, T. 2 S., R. 1 W., on the 
middle one of three peaks on n spur extending west from the Sierra Estrelln 
Mountains. This penk appears to be very sharp and steep from the northwest 
or  the southeast. Marked by a standard bronze disk as described in note 2. 
Reference murk No. 1, a standard bronze reference disk, note 12a, is 5.595 
meters (18.36 feet) from station in azimuth 237"54'. Reference mark No. 2, a 
standard bronze reference disk, note 12a, is 6.588 meters (21.61 feet) from 
station in azimuth 303"49'. The azimuth mark, a stnndnrd bronze disk, note 
12a, is on the southwest side of the canyon and flats where the canyon emerges 
into the flats, on a small rocky knoll 4 t  the end of a ridge and 1 mile from 
station in azimuth 357"41'11". 

Plane coordinates : (C),  m=372,674.26 feet ; 21=832,&33.96 feet : the  grid nzi- 
muth to the azimuth marlr=3Eiio54'54't.* 

Ora (Maricopa County, J. Bowie, Jr., 1936).-About 14.5 miles, a h  line, south 
of Liberty, about 5.6 miles southwest of Rninbow Valley grocery store, in the 
southeast corner of sec. 9, T. 3 S., R. 2 W., on the highrst pnint of a group of 
mountains i n  that  vicinity. Marked by II stnndnrd bronze disk as described 
in note 2. Reference mark No. 1, a stnndnrd bronze reference disk, note 12a, 
is 2.878 meters (9.44 feet) from station in azimuth 156"50'. Reference mnrk No. 
2, a standard bronze rrference disk, note 120, is 2.317 meters (7.60 feet) from 
stntion in  azimuth 323"17'. The azimuth mark, "G. 1,. 0. Section Corner 
35-34-3-2", a n  iron pipe 45 yards southwest of a house, is 2 miles from station 
in azimuth 212"36'33". 

Plane coordinntes : ( C ) ,  m=332,613.59 feet ;  ~=792,130.@4 feet; the grid azi- 
muth to  the uzimuth mark=212°64'31".* 

*This nzlmuth hns been ComDuted by the flrat formuln (p. 67). neglecting the second 

For notes in rcgnrd to marklng of stattons, see page 63. 
term. 
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Section (Maricopa County, J. Bowie, Jr., 1336).-About B1,4 miles north by 
west of the railroad station at  Mobile and 7% miles southeast of the Rain- 
bow Valley store, on the low brush-covered flat lying west of the Estrella Moun- 
tains and north of the Southern Pacific Railroad, 46 feet east of the center of 
the section road along the line between ranges 1 E. and 1 W. Station and 
reference marks a re  standnrd bronze disks welded to tops of %foot shanks, set 
in concrete. Reference mark No. 1 is about 100 feet east of the center of the 
section road and 21.702 meters (71.20 feet) from station in  azimuth 323'09'. 
Reference mark No. 2 is 25 feet east of the center of the section road, 13.043 
meters (42.79 feet) from stntion in azimuth 30"W. T. 3 S., R. I W., sec. 12, 
Youtheast comer is 27.952 meters (91.71 fect) from station in azimuth 24'44'53''. 
The azimuth mark, a standard bronze disk, note lln, is 25 feet north of the 
center of the dim section line road belwc3en sections 12 and 13, T. 3 S., R. 1 W., 
about 300 yards south of an abandoned shack, 100 feet west of a dim trail 
lending north, and 0.35 mile from station i n  azimuth 8759'42''. 

Plane coordinates: (C) ,  0~381.078.24 fect ; 1/=791,193.58 feet ;  the grid azi- 
muth to  the azimuth mark=88"12'27".* 

Enid (Pinal County, J. Bowie, Jr., 193G).-On a lone low hill lying about 
one-half mile north of the  maintenance station of Enid on the Southern Pacific 
Railroad, and nbout 10 miles west-northwest of the small village of Maricopa, 
also on the railroad. Marked by a standard bronze disk as described in note 2. 
Refcrenre mark No. 1, a standard bronze reference disk, note 12a, i s  11.976 
meters (39.29 feet) from station in azimuth 280"20'. Reference mark No. 2, 
a standard bronze reference disk, note 12n, is 10.128 meters (33.23 fcet) from 
station in  azimuth 181'04'. The azimuth mnrk is  a U. S. Geological Survey 
bcnch mark, on the west side of the railroad station at Enid, 10 yards north 
of a pair of block signals, and 6 fcet west of a board fence. The mark is  a 
standard U. S. Geological Survey disk set in  the top of a n  iron pipe projecting 
about 12 iuches above the ground and is about 0.6 mile from station in azimuth 
346" 04'36". 

Plane coordinates : (C), m=412,976.79 fcet ; y=757,030.98 feet; the grid azi- 
muth to  the azimuth mark=346"13'54".* 

Estrella (Maricopa County, J. Bowie, Jr., 193G).--On the highest point in  the  
main mountuin range lying nbout 3% miles northwest of the  village of Estrella 
on the  Southern Paciflc Railroad, about 15 miles east-northeast of Gila Bend 
and about 45 miles west-northwest of Casa Grande. The station is on the  
highest part of the south end of n hogback, and the station mark, note 4, 
projects about 3 inches above the ground. Reference mark No. 1, a standard 
bronze reference disk, note 12c, is 2,670 meters (8.43 feet) from station in azimuth 
278'52'. Reference mark No. 2, a standard bronze reference disk, note 12c, is 4.644 
meters (14.91 feet) from station i n  azimuth 141"lO'. The nzimuth mark, a stand- 
nrd bronze disk, note 121, is on the southeast slope of a smnll hill on t h e  west side 
of the wash that  extends from the mountain, 66 feet southenst of a giant cactus 
with 12-inch square blazed on it, set flush with the mound and about 1 mile 
from station in azimuth 304'13'38''. 

Plane coordinates : ( C ) ,  m=R28,582.04 fcet : 2/=730,754.07 feet ;  the grid azi- 
muth to  the  azimuth mark=30Q031'56".* 

Big Horn (Maricopa County, J. Bowie, Jr., 1936).--Stntion is on the  highest 
peak in a range or group of mountains about 3 miles north of Bighorn service 
station which Is 37 miles west of Casa Grande on State Highway No. 84. To 
reach from B i g h ~ r n  service station, continue 4.3 miles west and  go northenst 
across country. It is on a high rocky hogback, overlooking all the mountains 
in thnt vicinity except one about 4 miles to the northenst. Marked by a 
standard bronze disk as described In note 2. Reference mnrk No. 1, a standard 
bronze reference disk, note 12a, i s  3.200 meters (10.50 feet) from station in 
azimuth 220O49'. Reference mark No. 2, a standard bronze reference disk, note 
12a, is 5.025 meters (16.49 feet) from stntion in  azimuth 15"44'. The azimuth 
mark Is U.S. Coast and Geodetic Survey bench mnrlc T 85, Ret on the north 
side of Highway No. 84 nnd about 0.3 mile enst of the point where the truck 
route leaves the highway to  go across country to tho station. The azimuth 
mark is about 3 miles from station in azimuth 48'48'26''. 

Plane coordinates : ( C ) ,  0=348,227.78 fcet ; 1~=0W,894.51 fee t ;  the grid nzi- 
muth to  bcnch mark T 85=49"04'33".* 

*Tbls nzlmuth has been computed by the flrst formulu (p. 67), neglecting the second 
term. 

For notes in regard to mnrkhg of stntlons, see page 03. 
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Ham (Pinal County, J. Bowie, Jr., 1936) . -0n the summit of the highest peak 

of tlie low, rocky range extending north from Tnble Mountain, a t  the north 
end of the range, 4 miles north of State Ilighway No. 84, 14 miles southwest of 
the village of Maricopa, near the southwcst end of the summit, in the center 
of the highest point. Marked by R standnrd bronze disk as described i n  note 
3. Rcference mark No. 1, a standard bronze reference disk, note 12b, is at  
the east edge of the summit and 6.040 meters (19.82 feet) from station in 
azimuth 247'14'. Reference mark No. 2, a standard bronze reference disk, 
note l2b, is on the ridge line of the spur ridge to  the southwest and 3435 
meters (11.27 feet) from station in azimuth 65'12'. The azimuth mark, a 
stnndard bronze disk, note l l a ,  is on road leading to  base of station peak, 
75 yards west of a small brown cottage, 25 ynrds nortliwest of the northwest 
coriicr of wire chicken pen, 23 feet northeast of the  center of the road and 
2.25 miles from station in  azimuth 292°56'00". 

Plune coordinates : (C) ,  0=420,337.99 feet ; y=685,619.65 feet ; the grid azi- 
muth to the azimuth mark=293°04'28".* 

Bench (Pinnl County, J. Bowie, Jr., 1930).-0n a prominent rocky peak at  the 
west base of Table Mountain. It Is about 5 miles south of State Higliway No. 
84, ribout 3 miles west of the summit of Table Mountain, and ubout 1 mile 
north of fi prominent bluck lava mountaln that  is a few feet lower. Rllirked 
by a standard bronze disk as described in note 2. Reference mark No. 1, a 
stcindnrd bronze reference disk, note 1211, is 12.194 meters (40.01 feet) from 
station in azimuth 120"13'. Reference mark No. 2, a standard bronze reference 
disk, notc 12a, is 7.717 meters (25.32 feet) from station in azimuth 151O40'. Thc 
nziuiuth mark, a standard bronze disk, note 12c, is on the southwcst side of thc 
hill, on tlie first small gravel ridge southwest of the base of the hill and about 
180 yiirds from it,  and is about onchnlf mile from station i n  azimuth 08"10'4Yt. 

Plane coordinntes: (C) ,  m=424,100.02 feet; y=039,490.05 feet ; the grid jizi- 
muth to  the azimuth marlc=68"18'46".* 

Lmue (L'innl County, J. Bowie, Jr., 1936) .-On the low, brush-covered flat, 
9% miles west of Bitter Wells Indian Villngc, 31% miles west-southwest of 
Caw Grande, near the % corner of sees. 17 and 20, T. 9 S., R. 1 E., 31 feet 
llorth of the north boundary fence of the Papngo Indian Reserwition. &liirltcd 
by a s tmdard  dislr with 3-foOt shank, set in  concrete, note Id. Reference 
miirk No. 1, a stantlttrd bronze reference disk, note lle, is on the  reservation 
fcnce line and 13.661 meters (44.82 feet) from station in azimuth 312"OO'. 
Reference mark No. 2, a sttindurd bronze reference disk, note lle, is on the 
reservation fence line and 11.835 meters (38.83 feet) from station in  azimuth 
59'14'. The azimuth mark, a standard bronze disk, note l l a ,  is along the 
track road and reservation fence line, 26 feet south of tlie center of the road, 
4% feet north of the fence and 0.2 mile from station in azimuth 271"30'20". 
T. 9 E., R. 2 E., 8ec8. 17 an& 20, % Cornev is 9.5% meters (31.28 feet) from 
station in azimuth 358OW'. 

Plane coordinates : (C), ~=386,129.61 feet ; 2/=595,767.19 feet; the grid 
azimuth to the azimuth mark=27l048'06".* 

Liberty (Maricopn County, J. Bowie, Jr., 1930).-About 20.4 miles west of 
Phoenix on U. S. Highway No. 80, 1 mile west of the  school nt Liberty, in the 
brush-covered flats, 3.1 meters north of the east and west fence line, 40 feet 
north of the center line of U. S. Highway No. 80, 9.4 meters west of west 
gate post, nnd 20 meters east of u road to the south. The station and ref- 
erence marks are stundard disks cast on 1-inch bronze rods and project out 
of the ground 10 inclies. Reference mnrk No. 1 is 1.5 meters north of the 
enst nnd west fence and 14.551 meters (48.72 feet) from the station in  azimuth 
275O29'. Reference mark No. 2 is 9.516 meters (31.22 feet) from station i n  
azimuth 155'33'. The azimuth mark, a standard bronze disk, note 12a, i s  40 
feet west of the center line of the road on the bank of the canal, and 0.2 mile 
from station i n  wimuth 10"01'47". 

Plane coordinates : (C) , 8=321,122.03 feet ;  1/=866,386.02 feet ; the  grid 
azimuth to  the azimuth mark=10°21'07".* 

Rain (Maricopn County, J. Bowie, Jr., 1936).-In n low flnt brush-corered 
valley, in the northeast corner of sec. 19, T. 2 S., R. 2 W., about 9 miles, air 
line, south of Liberty, 5 miles wcst of Rninbow Valley grocery store; 0.15 
mile west of section corner common to sccs. 17, 18, 19 rind 20. station and ref- 

*TI& nzimuth lins been computed by the first formula (p. 07), neglectinn the second 
term. 

For notes In regard to marklng of stntions, see pRge 63. 
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erence marks are standard bronze disks welded to 3-fOOt pipes set in concrete. 
Reference mark No. 1 is 9.820 meters (32.22 feet) from station in  azimuth 
2"45'. Reference mark No. 2 is  10.055 meters (32.99 feet) from station in 
azimuth 81°Y2'. The azimuth mark, a standard bronze disk, note l la ,  30 
yards north of road, is  0.15 mile from strition in azimuth 97"34'55". 

Plane coordinates : ( C ) ,  a=322,401.62 feet ; jj=817,795.40 feet ; the  grid azi- 
muth to the azimuth mark=(no54'02".* 

Bow (Maricopn County, J. Bowie, Jr., 1936).-About 5 miles west and 8 miles 
south of Rainbow Valley grocery store, about 18 miles south-southeast of the 
village of Buckeye on U. S. Highway No. 80, and about on the line between 
sections 2c) cind 30, T, 3 S., R. 2 W. It i s  on low brush-covered flnts, about 
2 miles north oP a range of large mountains, and ubout 2 miles southeast of a 
range of smaller, rocky peaks. Marked by a standard bronze disk set in  the 
top of a pipe which projects about 8 inches above the top of a circular mass 
of concrete. Both reference marks are standard disks in pipes set similar 
to the station mark. Reference mark No. 1 i s  8.959 meters (29.39 feet) from 
station in azimuth 353'17'. Reference mark No. 2 is  9.218 meters (30.24 feet) 
from station in azimuth 108'14'. The azimuth mark, a standard brouze disk, 
note l l a ,  is  about one-fourth mile from station in  azimuth 41O25'45". 

Plane coordinates : (C) ,  x=323,577.80 feet ;  1/=777,546.52 feet ; the grid 
azimuth to the azimuth mark=4l044'40''.* 

Pile (Mnricopa County, J. Bowie, Jr., 1936).-About 6 miles northwest of the 
village of Mobile, 39 miles northwest of Cam Grande, on a low pile of loose 
rocks at the north end of the first range of mountains northwest of Mobile, in  
the brush-covered flats, on the north end of the pile of rocks, in  a rock that 
projects ribout 6 fcet above the ground. Marked by a standard bronze disk 
as described in note 4. Reference murk KO. 1, a standard bronze reference 
disk, note 12c, is  4.178 meters (13.71 feet) ,  from station in  azimuth 23'32'. 
Reference mark No. 2, a standard bronze reference disk, note 12c, is i n  a 
boulder projecting 2.5 feet above the ground and 11.872 meters (38.05 feet) 
from station in azimuth 133"04'. The uzlmuth mark, a standard bronze disk. 
note 12c, a t  the base of the mountnin, about 100 yards south of the track road 
going to  the station, in a rock projecting about 2 feet and set flush, is 0.25 mile 
from statlon in azimuth 302"04'30". 

Plane coordinatm : ( c ) ,  m=371,317.27 feet ; 1/=766,O!l3.81 feet; the grid 
azimuth to the cizimut'h mark=302"18'18".* 

OCO (Maricopa County, J. Bowie, Jr., 1936).-About 40 miles west of Crisa 
Grande, 13 miles east-southeast of Gila Rend, on Highway No. 84 in the brush- 
covered flats, 57 feet south of the center line of Highway No. 84. The station 
and reference marks are standard disks cast on bronze 1-inch rods, projecting 
about 10 inches above the ground and set in  concrete. Reference mark No. 1 is 
9.235 meters (30.30 feet) from station in azimuth 342"30'. Reference marl{ 
No. 2 is 10.100 meters (33.14 feet) from station in azimuth Ol"O8'. The hori- 
zontal distance between the reference marks is 15.712 meters (51.56 feet). The 
azimuth mark, a standard bronze disk, note I ln ,  projecting 4 inches above the 
ground, 80 feet north of the center line of the highwny, 150 feet northwest 
of sign "Big Horn Filling Station 61/2 miles," 6G feet southeast of a saguaro 
marked with a 12 inch square blaze, is  0.4 mile from station in  azimuth 
2(17"56'53". 

Plane coordinates : (C) ,  x=320,8NA70 feet ; 2/=690,102.02 feet ; the grid 
azimuth to the azimuth mnrk=298"15'64".* 

Vekol (Maricopa County, J. Bowie, Jr., 1030).-About 29 miles west of Casa 
Grande, 2.8 miles east of Bella Loma store, nc?ar the middle of the flat desert 
on the northwest side of Table Mountain, 0.1 mile ellst of the bridge over Vekol 
wash, and  48 feet north of State Highway No. 84 Stlition and reference m r k s  
are standard bronze disks welded to %foot pipes set in concrete. Reference 
mark No. 1 is 9.625 meters (31.58 feet) from station in azimuth 251"04'. Refer- 
ence mark No. 2 is 9.097 meters (29.85 feet) from station in azimuth 339"57'. 
The azimuth mark, a standard bronze disk, note 110, is 30 yards south of center 
line of highway and 0.3 mile from skitlon in azimuth 282'49'42''. 

Plane coordinatcs : ( C ) ,  x=397.097.63 feet ;  ~=670,080.02 feet ;  the grid azi- 
muth to the azimuth murk=2~"00'31' ' .* 

*This nzlmuth has been COmpUted by thc flmt f'ormuln (p. 67), neglecting the second 

For notes in regard to mnrklng of stntlons, 8w pnge 63. 
term. 
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Mobile (Maricopn County, J. Bowie, Jr., 1036) .-About 31 miles vest-northwest 

of Casu Grande, on the highest point of the first range of liills due south of 
the village of Mobile and 5 miles south of the  village. Mnrked by n stnndnrd 
bronze disk ns described in note 2. Reference mark No. 1, n standard bronze 
reference disk, note 1% is 5.508 meters (18.37 feet) from station in azimuth 
172"56'. Reference mark No. 2, a standard bronze reference disk, note 12n, is 
6.730 meters (22.08 feet) from station in  azimuth 323'25'. The azimuth mark, 
n standard bronze disk, note l la ,  is 0.3 mile from station in azimuth 109"02'05", 

Plane coordinates : (C) , z=392,338.93 feet ; 2/=721,003.28 feet ; the  grid azi- 
muth to the azimuth mark=109"13'33''.* 

Ocapos (Maricopn County, J. Bowie, Jr., 1936).-0n the summit of a low, 
rocky hill lying in  the puss just  south of the Bstrelln Range, 50 miles west- 
northwest of Cnsa Grande, 12 miles east-northeast of Gila Bend, 5 miles west 
of the Southern Pnciflc Railroad station at  Estrella, thrcc-fourths mile ecist of 
the nbnndoncd railroad camp "Ocapos," in  the center of the rounded summit of 
the small, detached hill, on its highest point. Marked by a standard bronze 
disk as described in note 3. Reference marlr No. 1, a standard bronze reference 
disk, note 12a, on the crest of the summit, is 5.515 meters (18.09 feet) from 
stntion in  nzimuth 334"58'. Reference mnrk No. 2, n standard bronze reference 
disk, note 1 2 4  nt the west edge of the summit, on the ridge line, is 9.352 meters 
130.08 feet) from station in nzimuth 154'18'. The azimuth mark, n standard 
bronze disk, note l l a ,  is on the Cnsa Ornnde Highwny, 25 yards east of the 
grade crossing of the Southern Pacific Railroad, 23 feet north of the center of 
the highway, 4 feet southwest of a telephone pole, and is 0.3 mile from station 
i n  azimuth 1GG04O'50''. 

Plnne coordinates : (C) , (0=322,121.38 feet ; 2/=724,7%.88 feet ; the grid azi- 
muth to the azimuth mnrk=1GG059'47".* 

G.  L. 0. Station No. 20 (Pima County, J. Bowie, Jr., 1038).-The soutlienst 
corner of sec. 36, T. 8 S., R. 1 E., marked by a 3-inch iron post with a brass cap 
set in a concrete block 9 by 15 by 3 G  inches, set 32 inches in ground. The enp is 
stamped with the section, township, range, and date 10361034. Reference mnrk 
No. 1, a brass cnp set In concrete block 7 by 12 by 30 inches set 28 inches 
in ground, is 13.973 meters (45.84 feet) north (mngnetic). Rcfercnce mnrk No. 
2, n briiss cap set in  concrete block 7 by 12 by 30 inches set 28 inches in ground, 
is 11.777 meters (38.64 feet) west (mngnetlc). 

Plane coordinates : (C), (0=411,937.91 feet : 1/=611,492.05 feet. 
T. 3 S., R. 1 W, sec. 12, southeast corner (Pima County, J. Bowie, Jr., 1936).- 

See description of Bepion. 
Plane coordinates : (C) ,  z=381,039 fcet ; 2/=701,110 feet. 
T. 9 S., R. 1 E., Becs. 17 and 20, '/4 corner (Pima County, J. Bowle, Jr., lD36).- 

See description of Lorue. 
Plane coordinntes : (C), m=388,130 feet ; 7 ~ 5 0 5 , 7 3 6  feet. 
McEuen (Pima County, J. Bowie, Jr., 1936).--Abollt 14 miles west of Silver- 

bell, 17 miles east-northeast of Santa Rosn nnd 3 miles south of the McEuen 
ranch house, on the brush-covered flats, on the south edge of scc. 32, T. 10 S., 
R. G E., nnd 25.2 feet north of an east and west fence. The station nnd under- 
ground marks are bronze disks wt in concrete ns described in notes l a  and 7n. 
The reference marks nre standnrd disks mounted on broiize rods projecting 
about 4 inches above the ground. Reference mnrlc No. 1, 1% feet north of the 
enst and west fence, i s  9.844 meters (32.30 feet) from station in  azimuth 
317O25'. Reference mark No. 2, 1% feet north of the east and west fence, is 
10.096 meters (33.12 feet) from station in azimuth 44"41'. The horizontnl 
distance between the reference marks is 13.753 meters (45.14 feet). The nzi- 
muth mnrk, a stnndnrd bronze disk, note l l a ,  i s  1% feet north of the east 

S32 and west fence, 2 feet north of n Gcuernl Lnnd Offlce pipe stamped 'Is6 xf/4" 
and 225 yards from station in nzlmuth 87°47'23", 

Plnne coordinates: ( c ) ,  n=%fl,lflZ.58 feet; 2/=516,373.02 feet: the grid nzi- 
muth to the azimuth mark=87"42'34".* 

Volcanic (Pinnl County, J. Bowle, Jr., 1936).-About 16 miles south and 7 
miles west of Eloy, nnd 11 miles northwest of Silverbell, in see. 30, T. 10, s., 
R. 7 E., on the top of a hill about 400 feet high consisting of decomposed 

*This azlmuth hns been computed by the flrst formula (p. 07). neglecting the Recond 
term 

1 No check on this pO8kiOn. 
For notes in regnrd to marking of atntions, see pnge 63. 
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granite, the third and largest of three hills just north of a large mountain. 
There is n coneshaped hill with two smaller hills about 1 mile north of the 
station. Marked by a standard bronze disk as described in note 2. Reference 
mark No. 1, a standard bronze reference disk, note 12a, is 14.620 meters (47.97 
feet) from station i n  azimuth 357'05'. Reference mark No. 2, a standard 
bronze reference disk, note 12a, is 17.002 meters (55.98 feet) from station in  
azimuth 50°51'. The azimuth mark is a Geiieral Land OIRce pipe with bronze 
cap stamped "T. 10 S., R. 6 and 7 E., 1015," 120 yards southeast of a white 
building and 1.0 mile from station in azimuth 153'23'42''. 

Plane coordinates: (C) ,  $=573,474.58 feet ; 2/=557,182.82 feet ; the  grid mi- 
muth to the azimuth mark=153"16'01".* 

Rotten (Plnal County, J. Bowie, Jr., 1936) .-About 4 miles west-nortliwcst of 
Snsco, 9 miles north-northeast of Silverbell, in T. 10 S., R. 8 E., on the summit 
of the westerly and highest one of a group of three similar hills of about the 
same elevation lying south of Picacho Peak and State  Route No. 84, on the 
central and highest peak of the hill, on a small rocky knoll, in the center of the 
rounded summit. Marked by a standard bronze disk as described in note 2. 
Reference mark No. 1, a standard bronze reference disk, note 12a, is near the 
east edge of the summit, in  top of a flat rock ledge and 5.873 meters (19.27 
feet)  from station in azimuth 282'57'. Reference mark No. 2, a standard 
bronze reference disk, note 12a, is  on high, rocky point, in sharp rock outcrop, 
2.870 meters (9.42 feet) from station in azimuth 50'32'. m e  azimuth murk, 
a standard Coast and Geodetic Survey bench mark disk stamped "W 91 1935". 
set in  top of a concrete post, is on road lending t o  foot of station peak, ubout 
400 yards east-southeast of a ranch ho'use, 40 yards south-southwest of tlie 
center of the road, 20 feet northeast of a cattle trnil leading southwcst across 
Ilat, and 1.3 miles from station in nzimnth 124"44'58". 

Plane coordinates: ( C ) ,  (c=631,244.99 fee t ;  ~=567,162.33 feet ; the  grid azi- 
muth to  bench mark W 91=124"31'13''.* 

Toltec (Pinnl County, J. Bowie, Jr., 12)3G).-About 13 miles south-southeast of 
Cam Grnnde and 7 miles south-southwest of Toltec Railroad Stlition on the 
Southern Paciflc Railroad, on the desert flat lying north of the Silver Reef 
Mountain Range and south of State Highway No. 84, in the southeast corner 
of sec. 24, T. 8 S., R. 6 E., on the open plain 25 yards northwest by north of a 
gate  in a drift fence, 35 feet southwest of the fence, and 15 feet north of the 
center of the track road leading across the plain. Marked by a Rtandard disk 
welded to top of 3 - f O O t  iron pipe, set in concrete, note Id. Reference mark 
No. 1, a stnndard bronze reference disk, welded to iron pipe set in  concrete, 
note l l e ,  is 7 feet southwest of the drift fence and 14.288 meters (46.88 feet) 
from station i n  azimuth 216"02'. Reference mark No. 2, a standard bronze 
reference disk, note l l e ,  is 15 feet southwest of the center of the road and 21.190 
meters (60.ci2 feet) from station in azimuth 104'47'. The nzimnth mark, a 
standard bronze disk, note l l a ,  is along the track road, 25 feet south-southwest 
of the center of the road and 0.25 mile from station in  azimuth 154"4Y'OO". 

Plane coordinates : (C ) ,  ~=676,B20.90 feet ; 1/=620,149.51 feet ; the  grid nzi- 
muth to  the azimuth mark=154"40'03".* 

Jack (I'inal County, J. Bowie, Jr., 1936) .-On the Pnpago Indian Reservntion. 
in sec. 6, T. 9 S., R. 5 E., about 4 miles north of Jack Rabbit store, on the Snrlta 
Rosa Road, about 14% miles south and 8 miles west of Casn Grande, and about 
2% miles west, a i r  line, of the Cnsa Grande-Smta Rosa Highway, on tlie high- 
est of a group of mountains ltnown as Silver Reef Mountains, on a twin penk 
mountain, the  peak to the southwest of the station being a little higher thlin 
the penk on which the station is located. The west side of the  mountnin is a 
sheer cliff for  about BOO feet. Miirked by a standard bronze disk as describrd 
in note 2. Reference mark No. 1, a staudard bronze reference disk, note 12n, 
is 3.110 meters (10.20 feet) from station in azimuth 253'18'. Rpferenre Inark 
No. 2, 11 standard bronze reference disk, note 12a, is 3.173 meters (10.41 feet) 
from station in azimuth 11"Ol'. The azlmuth mark, n standard bronze disk, 
note 12n, i s  west of the station on n rocky hill, 100 yards west of a wash that  
extends northwest in the lowlands west of the station, 75 yilrds west of the 
road to  the station and n giant saguaro with a triangular bluw, and 0.7 mile 
from station in  azimuth 130'14'28''. 

*This nzlmuth hns been computed by the flrst formuln (p. 07). neglecting the second 

For notes In regard to mnrking of stntions, 8ee page 03. 
term. 
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Plane coordinates : (C) ,  c=608,475.72 feet ; 2/=GOG,446.51 feet ; the grid 
azimuth t o  the azimuth mark=l30"13'35".* 

Chui (Pinal County, J. Uowie, Jr., 193(i).-On the  top of a small volcanic rock 
hill about 50 feet in height; about 8 miles south and 1% miles west of Cam 
Grande; a t  the north edge of the Indinn village of Chui Chuschui, and about 
0.3 mile west of the Casa GrnndcSanta Rosa l ioad;  in sec. 1, T. 8 S., R. 5 E., 
just  northeast of a n  Indian cemetery. Marked by a standard bronze disk as 
described in  note 2. Reference mark No. 1, a standard bronze reference disk, 
note 12n, is 8.513 meters (27.93 feet) from station in nzimuth 3"40'. Reference 
miirlc No. 2, a standard bronze reference disk, note 1211, is 7.902 meters (25.93 
feet) from station in azimuth 92"43'. The uzimuth mark is U. S. Coast and 
Geodetic Survey level bench mark G 84, 0.5 mile south of wooden bridge, 35 
feet west of highway, and 0.8 mile from stution in azimuth 346"51'12". 

Plane coordinates : (C) ,  (c=540,313.16 feet ; y=640,262.65 fcet ; the grid 
azimuth t o  bench mark G 84=346°46'67".* 

Bur (Pinal County, J. Bomic, Jr., 1936).-0n top of a low rocky hill which is 
the smallest and  most northerly of a group of low hills about 8 miles east of 
Tuble Top Mountain. It is  near the north side of sec. 6, T. 8 S., R. 4 W., and 
tibout 125 yards south of the Pnpiigo Indian Reservntion line. Marked by a 
standard bronze disk as  described in note 2. Reference mark No. 1, a standard 
bronze refercwce disk, note 12a, is 11.781 mcters (38.65 feet) from station in 
azimuth lM"16'. Reference mark No. 2, n standard bronze reference disk, note 
12a, is 8.810 meters (28.90 feet) from station in azimuth 24"30'. The azimuth 
mark, a Generul Land Ofncc Iron pipe sertion corner marker, is about 0.2 mile 
east of a wire gate, and is set in the wire boundary fence. The mark is stomped 
'IT. 7 S., R. 4 E., sections 3132,  P. I. R.", and is about 0.5 mile from station in 
azimuth 264"29'51". 

Plane coordinates : (C) ,  m=477,464.65 feet ;  ?1=042,722.14 fcct : the grid 
azimuth to  the General Land Omce mark=264"32'14".* 

B. M. Z 82 (Pinal County, J. Bowie, Jr., 1936).-Loented about 6 miles west of 
Cnsa Grnnde in the southeast corner of sec. 10, T. 6 S., R. G E., in  the  brush- 
covered flats, 50 feet north of State Highway No. 84. There is  a borrow pit 
ubout 100 yards south of the station. Marked by a standard U. S. Coast and 
Geodetic Survey bench mark. The reference marks a r e  standard bronze disks 
cast on 1-inch bronze rods and projecting about 8 inches above the ground. 
Reference mark No. 1 is 10.491 meters (34.42 feet) from station in  azimuth 
227"41'. Reference mark No. 2 is  13.243 meters (43.45 feet) from station in 
nzimuth 132'43'. The azimuth mark, a standard bronze disk, note 110, i s  57 
feet north of the center line of Highway No. 84, projects about 4 inches above the 
ground, and is 0.3 mile from stntion iii azimuth 90"16'30". 

I'lane coordinntcs: ( c ) ,  m=517,208.77 feet ;  y=G83,680.87 feet ;  the grid 
uzimuth to  the azimuth mnrlr=90"14'40''.* 

Double (U. S. G. S.) (1"inal County, J. Bowie, Jr., l936).-On tlic summit of 
two low rocky hills lying about 18 miles due west of Casn Grande, 0.4 mile 
northwest of State Highway No. 84, about 1% miles northeast of Orange Valley 
fierrice stution, on the flrst hill west across the flats from Casa Grunde. The 
station is marked by a standurd U. S. Geologicnl Survey blnnk disk set in bed- 
rock a t  the highest point of the hill. Reference mark No. 1, n standard bronze 
rderence disk, note 12a, is 9.481 meters (31.11 feet) from station in azimuth 
335O08'. Reference mnrlc No. 2, n standard bronze reference disk, note 12a. is  
3.058 meters (12.99 feet) from station in  nzimuth lOl"47'. The azimuth mark, 
U. S. Coast and Geodetic Survey bench mark I? 83, 3035, is 31 pnces north of the 
cclnter line of Highwny No. 84, 23 paces southeast of n tree, rind one-half mile 
from station in nzimuth 295O43'20". 

Plnne coordinates: ( c ) ,  ~=462,826.68 feet ;  2/=080,914.61 feet ;  the  grid 
azimuth to  bench murk F 83="95"48'20".* 

Bon (Pinnl County, J. Bomle, Jr.,  1936).-About 12 mlles northwest of Casa 
Grrinde along the Mnricopn I-Iighway nnd the Southern Pnciflc Railroad, 0.3 
mile southeast of the railroad muintenanee station Bon, 100 yards south of 
the railroad, 87 feet south of the  center of the highway, and 50 feet south of 
a guyed telephone pole. Station mnrlc, a standard bronze disk welded to  top 
of a :+foot shank, is set in concrete and projects about 12 inches. Reference 
murk No. 1, a standard bronze reference disk welded to top of a 3-foot shnllk, 

*This azimuth hns beell WmPUtecl by the first formuln (P. 67), nrplrrtlng the second 
tcr111. 

For notcs I n  regard to marking of stntions, see pnge G3. 
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set in concrete and projecting about 12 inches, is 30 feet south of the center 
of the highway, 3% feet west of the guyed pole and 14.958 meters (49.07 feet) 
from station in  azimuth 196"40'. Reference mark No. 2, a standard bronze 
reference disk, welded to the top of a 3-fOOt shank and projecting about 12 
inches, is about 45 feet south of the center of the highway and 14.408 meters 
(47.27 feet) from station in azimuth 263'50'. The azimuth mark, a standard 
bronze disk, note l l a ,  i s  35 feet north of the center of the highway, 4 feet 
south of the railroad right-of-way fence, 3 feet west of telephone pole No. 150 
and about 0.2 mile from station in azimuth 294'26'47''. 

Plane coordinates : (C) ,  z=503,210.84 feet ; ~=715,928.47 feet ; the grid 
azimuth to  the azimuth mark=201"26'27".* 

Duty (Maricopa County, J. Bowie, Jr., 1 9 3 6 ) . 4 n  low open flats, 2 miles 
south and 1.0 mile west of Blnricopa Railroad Station, in the northeast corner 
of sec. 6, T. 5 S., R 3 E., just  south of township line. The station and reference 
marks are standard bronze disks welded to 3-foot pipes set in concrete. 
Reference mark No. 1 is 18.450 meters (GO.53 feet) from station in azimuth 
244'13'. Reference mark No. 2 is 15.610 meters (51.21 feet) from stntion in 
azimuth 11(1"34'. The  azimuth mark, a stnndard bronze disk, note l l a ,  is 
ubout 0.25 mile from station in azimuth 265"48'44". 

Plane coordinntes : ( C ) ,  m=454,074.40 feet ; y=138,001.75 feet; the grid 
azimuth to  the azimuth mark=265"53'38".* 

Tooth (Pinal County, J. Bowie, Jr., 1936).-About 211h milcs, a i r  line, due 
south of Cnsa Grunde, and about 1.75 miles enst of wire fence on the Papago 
Indian Reservation line, on the highest point of a low flnt-topped black lava 
hill which lies a t  the south end of the'Sawtooth Mountains, in  sec. 8, T. 10 S., 
IC. 6 E. The station is in a large mass of large black boulders on the northeast 
end and highest point of the hill. Marked by a standard bronze disk ns 
described in note 4. Reference mark No. 1, a standard bronze reference disk, 
note 12c, is 3947 meters (12.95 feet) from station in azimuth %OM'. Ref- 
erence murk No. 2, a stnndard bronze reference disk, note E c ,  is 
4.012 meters (13.36 feet) from station in  azimuth 17"40'. The azimuth 
mark, a standard bronze disk, note l l a ,  is about 20 yards north of the north 
base of the first hill to  the west of the station, on the north side of a dim 
track rond, about 1% miles east of the reservation line fence and 0.4 mile 
from station in azimuth 147"37'24". 

Plane coordinates: (C)  , x=547,565.61 feet ; ~=670,395.28 feet ; the grid 
azimuth to the azimuth mark=147"32'25".* 

Slate (Pima County, J. Bowie, Jr., 1936) . -0n the Papago Indian Reservation 
about 22% miles e rs t  of Santn Rosa Indian Viilrige, 8 miles west-southwest 
of Silver Bell mining camp, about 5 miles west of the  east boundary of the 
reservation, in T. 12 S., R. 7 E., on the rounded summit of the most westerly 
one of a group of low hills lying southwest of the Silver Bell range, at the 
west end of the summit, about 60 feet west of the center of the summit, in 
a large, rectangulrir boulder. Marked by a standard bronze disk as described 
i n  note 4. Reference mark No. 1, a standard bronze reference disk, note 12r, 
is 3.109 meters (10.20 feet) from station in azimuth 200"02'. Reference mark 
No. 2, n standard azimuth disk, note 12c, is in a h r g e  boulder nt west edge 
of summit, 3.9220 meters (12.88 feet) from station In azimuth 1208'49'. The 
azimuth mark, a stundard reference disk, note l la ,  is on the road lending 
past the foot of t h e  hill on which station is located, at  point where dim 
tracks leave road east to base of hill, 12 feet west of the center of the rond, 
and  0.3 mile from station in azimuth 132"34'33". 

Plane coordinates : (C) ,  ~=585,081.94 feet ; ~=497,800.84 feet ; the grid nzi- 
muth t o  the  azimuth mark=132"25'38".* 

Heath (Maricopa County, J. Bowie, Jr., 1936).--On the flat desert plnin, about 
2% miles east-northeast of the village of Litchfleld, on the  west bank of the 
Agua Frin River bed (dry) ,  about one-half mile north of the graded county 
road from LitchAeld, one-fourth mile north of R house with a corrugnted iron 
roof, 60 ynrds north of a lone grave with headboard marked "Ileath," 50 feet 
west of the west edge of the raised embankment at the west edge of the 
river bed. Marked by a standard disk, welded to top of a %foot shnnk, set 
in concrete, note Id. Reference mark No. 1, a standard bronze reference disk, 
note l l e ,  is 10.712 meters (35.14 feet) f rom station in azimuth 340"09'. Ref- 

*This azimuth has been computed by the first formula (p. 67). neglecting the second 

For notes in regard to marklng of stntlons, see page 63. 
term. 
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erence mark No. 2, a stnndnrd bronze reference disk, note l l e ,  is 9.349 meters 
(30.67 feet) from station in nzimuth 97"17'. The azimuth mark, a stuudard 
bronze disk, note 11% is npproximutcly oiiefourtli mile north of the grrided 
roiid east f rom Litchfield, 60 yards enst of the house with the corrugnted iron 
roof, 25 fect north of dead snag, 20 feet enst of cciitcr of the road leading 
to  station and 0.3 mile from station in  azimuth 12'68'41''. 

Plane coordinates : ( C ) ,  e=377,325.82 feet ; g=909,975.15 feet ; the grid azi- 
muth to the azimuth mark=13"12'00".* 

Pok (blaricopa County, 3. Bowie, Jr., 1936).-On the desert plnins, 8 milrs 
west and one-hnlf mile north of Litchficld. I t  is on the highest point of n 
small griivel ridge, 0.5 mile north and 1.0 mi& west of the point where the 
main road running straight west from the Goodyenr flag pole in  Litchfield 
intersects the main north-south cniiul of the Rlnricopa County Municipnl 
Water Conservation District No. 1; and about 0.1 mile southwest of a well- 
traveled desert road. Station and reference mnrlts a r e  sttindtird disks welded 
to %foot pipes set in  concrete. Reference mark No. 1 is 9.100 meters (29.86 
feet)  from stntion in  azimuth lW"49'. Reference mark No. 2, is 8.833 meters 
(28.98 feet) from stiltion in uzimuth M"02'. The azimuth miirk, a standard 
bronze disk, note 110, i s  26 feet south of center line of desert road lending 
to strition nnd 0.15 mile from stntion in azimuth ~ 5 ; " 0 0 ' 0 5 " .  

Plane coordinates : (C) ,  x=325,284.48 feet ; y=909,915.67 feet ; the  grid 
azimuth to the aximuth mark=295"19'04".* 

Alhambra (Maricopa County, J. Bowie, Jr., 1936).-1n the village of Nham- 
bra, nhout 4 milcs northwest of the muin business district of Phoenix, 0.2 mile 
north of the  point where a dir t  street (north-south) intersects U. S. Higliwiiy 
No. 89 at Shiidy Lane Auto Court. The station is on the right-of-way of the 
d i r t  street, 8.9 meters east of its center line, 228 feet south of the center line of 
the T intersection of tlie north-south street with a n  east-west street, and 1.5 
meters wcst of the east right-of-wny fence. hlnrked by ti standard bronze disk, 
note Gb, with the top of tlie concrete flush with the surface of the ground and the 
station miirk projecting about 10 inches above the  concrete. Reference mark 
No. 1 is 9.5 meters east of the center line of the road, 0.7 meter wcst of the 
right-of-wny fence line, aiid about 3 meters south of a n  old drivewily into the 
cultivated flcld. It is marked in a mi~iiiicr similtir t o  the station mark, and is 
12.004 meters (39.38 feet) from station in nziinuth 356'42'. Reference mnrlc 
No. 2 is 8.0 meters wrst  of the center line of the road, and 1 meter erist of the 
right-of-wny fence liue. It i s  marked in a manner simllur to  the station inark, 
find is 16.801 nieters (55.32 fcet) from station in azimuth 90K)"15'. The azimuth 
mark, a standard bronze disk, note l l n ,  is abont onc-hnlf mile from stntion i n  
azimuth 05"12'39", about 20 yards southenst of a small yellow railrotid house, 
about 15 ynrds northeast of railroad trncks, about 28 ynrds southwrst of the 
center line of paved Highway No. 89, about 15 yards wcst of the center line 
of the north-south rond, and about 4 yards south of the center line of un east- 
west road. 

Plnne coordinates: (C), x=435,224.47 feet ; 1/=907,412.80 feet ; the grid nzi- 
mutli to the nzimuth mark=95°10'41''.* 

Jokake (Maricopa County, J. Bowie, Jr., l93G) .-About 10 miIes northenst 
of the courthoiise in Phoenix, 0.3 mile west of the Jok:ikc Inn, 1 mile southeast 
of the  summit of Cnmel Bnck hlountnin, 30 feet north of the center line of east  
and west rond, and 71.7 feet nortlimest of the northwest corner of booster punip- 
house No. 2 which is on the south side of the rond. The stntlon ninrk is a 
stnndnrd disk cast on a 1-inch bronze rod and projecting about 10 inches above 
the ground. Reference mnrk No. 1, a stnndnrd disk ciist on n 1-inch bronze 
rod aiid projecting about 10 inches above the ground, is 11.596 meters (35.04 
feet) from stntion in  nzimutli 8593'. Reference mark No. 2, n sttindnrd disk 
cast on a 1-inch hronzc rod and projecting about 10 inches nbove the ground, 
is 9.859 meters (32.35 feet) from station in azimuth 175'37'. The azimuth 
mark, a standard bronze dlslr, note l la ,  is in the southwest tingle of tlie intcr- 
secting roads, 3 feet northenst of the northeast corner of booster pumphouse 
No. 1, and 0.3 mile from station i n  azimuth 87"10'33". 

Pltine coordinates : (C) , X~=488.195.93 feet: 2/=910,106.43 feet ; the grid nzi- 
muth to tlie nzimuth mark=87"17'50".* 
- ~~ 

*This azlmzh hns been computed by thc flrst formuln (p. 07), neglectlng tho wcond 

For notes In regard to marklng of stations, ace page 83. 
tcrtn. 
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Falfa (Maricopa County, J. Bowie, Jr., 1936).-0n the east side of State 
Highway No. 87, 4.6 milcs south of Mesa. Station marks are bronze disks as 
described in notes la and 7a. Reference mark  No. 1, a standard bronze refer- 
ence disk, is cemented in  culvert bulkhead at cross roads rind is  29.405 meters 
(96.47 feet) from station in azimuth O"O2'. Reference mark No. 2, a standard 
bronze reference disk, i s  cemented in concrcte highway opposite the station and 
i s  11.980 meters (39.30 fect) from station in azimuth 90"16'. The azimuth 
mark is alorig the west side of Ilighwny No. 87 near the west right-of-way 
boundriry fence and about 0.3 mile from station in azimuth 177"41'14". 

Plane coordinates: (C) ,  ;2=523,109.13 fee t ;  v=854,851.78 feet ;  the grid rizi- 
muth to the azimuth mark=177"38'44".* 

Canarr (Maricopa County, J. Bowie, Jr., 1936) .-At tlicl intersection of High- 
land or Eastern Canal with the Southern Pacific Railroad, 7.1 meters north- 
west of the northwest bank of the canal, 2.1 meters southeast of a wire fence 
a t  a point where i t  makes :i jog, 16.5 metcrs southwest of a concrete water 
gate, and 32.8 meters southwest of the southwest rail of the railroad tracks. 
There is a road between the station and the canal. (The canal runs ap- 
proximately northeast and  southwest, and the railroad runs approximately 
northwest and  southeast.) The station and reference marks are standard 
disks in the  top of pipes which are set in concrete. The concrete is  a circular 
mass, the  top of which is about 3 inches below the ground surface. The disk 
projects about 8 inches above the ground surface and nbout 11 inches above 
the top of the concrete. Reference mark No. 1 is 40 paces southwest of the 
southwest rail of the railroad tracks, 5 paces southwest of a wire fence, about 
1 meter southeast of the southeast bank of the concrete canal and 17.269 meters 
(56.66 feet) from stution in azimuth 313"12'. Reference mark No. 2 is about 
51 meters southwest of the southwest rail (mentioned above), 13.8 meters 
northwest of the northwest bank of the canal, 6 inches east of a wire fence 
line and 19.059 meters (62.53 feet) from station in azimuth 59'22'. The azl- 
muth mark, a sturidard bronze disk, note l l a ,  is  about oiie-fourth mile south- 
west of the railroad, on the northwest side of the crinal about halfway between 
the road and  the right-of-way fence and 0.2 mile from station in azimuth 
38"19'03". 

Plane coordinates : (C) ,  ;2=551,640.47 feet ; 2/=846,403.84 feet : the grid azf- 
muth to the azimuth mark=38"13'22)".* 

San (Maricopa County, J. Bowie, Jr.,  1936).-Ahout 8 miles cnst nnd 4 miles 
south of Chandler, a t  a desert cross roads and section corner 13-14-23-24, 
T. 2 S., R. 6 E., 1 mile east nnd 1 mile west of gradcd roads, nbout 18 feet  
west of a lone southeast fence corner. Station and reference marks are 
standard bronze disks welded to  .?-foot pipes set in concrete. Reference mark 
No. 1 i s  13.908 meters (45.63 feet) from fitation in azimuth 265'05'. Reference 
mark No. 2 is 13.380 meters (43.90 feet) from station in azimuth 94'23'. The 
azimuth mark, a stand:ird bronze disk, note 1111, is just north of desert road, 
3 feet south of fence line and 0.25 mile from station i n  azimuth 88°48'43'1. 

Plane coordinates: (C) ,  ;2=5(55,409.46 feet: ~=818,041.9! feet ;  the grid azi- 
muth to the azimuth mark=88"41'41".* 

Governor Hunt's Tomb, center (JIaricopn County, J. Bowie, Jr., 1936) .-Plane 
coordinates:' (C) ,  rc=401,762 feet; ~=891,900 feet. 

Treadway (Pinal County, J. Bowie, Jr., 1936).-About 15 miles south of 
Florrnce and 5 miles west of U. S. Ilighwny No. 80, on the south end and 
highest point of o north-south rocky ridge or hill that  is simply a large pile 
of granite houldcrs, some of them quite large, which lies about 3 miles 6011th- 
east of a higher ridge that  runs out to the north from Newmnn Peak. Marked 
by a standard bronze disk as  described in  note 4. Reference mark No. 1, a 
standard hronze reference disk, note 12c, is 2.207 meters (7.54 feet) from sta- 
tion in  azimuth 302"40'. Reference mark No. 2, a standard bronze reference 
disk, note 12c, is 2.661 meters (8.73 feet) from station in  azimuth 125'12'. The 
azimuth mark, a standard bronze difik, note 1111, is on the west side of a north- 
south track road and one-half mile from station in azimuth 264°52'381'. 

Plane coordinates : ( e ) ,  2=685.3&5.57 feet ; v=064,729.72 feet ;  the grid azi- 
muth to the azimuth mnrk=204"33'00''.* 

*This azimuth hns been computed by the flrst formula (p. 67), neglecting the second 
term. 

For notes in regard to marking of stations, see page 63. 
No check on this position. 
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Smoke (Pinal County, J. Bowie, Jr., 193(3).-About 17% miles southeast of 

Florence, and about 4 miles east of U. S. Highway No. 80, along a well-traveled 
track rond h i d i n g  east from the highway, on a cactus and brush covered pluin, 
about GO yards east of a wash along the roitd to  the west, 23.5 feet south 
of the center of the track road, and 12 feet east-northeast of n stubby snguaro, 
opposite the head of a wush to the north. Marked by a standard bronze disk 
u s  described in  note Id. Reference mark No. 1, II stnndnrd brorizc referenc'e 
disk, note l l e ,  is 14.757 meters (48.42 feet) from station in azimuth 351"45'. 
Reference mark No. 2, a standard bronze reference disk, note l l e ,  is 25 feet 
south of the center of the track rond nnd 14.501 meters (47.58 feet) from 
station in azimuth 70"39'. The azimuth mark, a standard bronze disk, note 
l l a ,  is about GO yards east of curve where road crosses a shnllom wash, 10 feet 
south of tlie center of the road and 0.3 mile from station in  rizimuth 9G036'15". 

Plnne coordinates : (C)  , c=727,096.07 feet ; 2/=G76,686.40 feet ; the grid azi- 

North Hill (Pinal County, J. Bowie, Jr.. 193G).-About 30 miles north and 10 
muth to the azimuth mark=06"12'05".* 

miles west of Tucson, 25 miles south of Florence, on tlie most nortlicrn of n 
group of hills lying about 1 mile west of U. S. Higliway No. 80, n hill to tlie 
south being higher. Marked by a standard bronze disk us described in  note 
4. Reference mark No. 1, a standard bronze reference disk, note 12a, is 11.230 
meters (36.84 feet) from station in azimuth 312"31'. Reference mark No. 2, 
a standard bronze reference disk, note 12u, is  19.482 meters (63.02 feet) from 
station in  azimuth 102"55'. The azimuth mark, n stnndurd U. S. Coast and 
Geodetic Survey bench niark stamped "T 59 19M", about 50 feet east of the 
centerline of U. S. Highway No. 80, is 0.7 mile froin station in azimuth 
211"11'03". 

Plane coordinates : ( C ) ,  c=737,203.55 feet ; 2/=G36,510.60 feet ; the grid azi- 
muth to  bench mark T 59=210°40'00".* 

Clemens (Pinal County, J. Bowie, Jr., 1 w )  .-No description aviiilnble. Stand- 
urd reference marks were set. No. 1 is  11.951 meters (39.21 feet) from stutioli in 
azimuth 22'32'47". No. 2 is  13.144 meters (43.12 feet) from station in iizimuth 
97"21'26". The azimuth mark is 0.2 mile from tlie stntion in azimuth 91'55'05". 

Plnne coordinates: (C) ,  m=088,033.05 feet: 2/=620,123.M feet. 
Box "0" (Pinal County, J. Bowie, Jr., 193(3).-AbouL 18 miles enst-southeast 

of Florence, on the range of tlie Box 0 ranch, on a brushy plain lying about 
5 miles southeast of the Florence-Winkelmun Rond and 3 miles northeast of the 
Florence-Barkeville Rorid, on a slight rise of ground, about 150 yards south 
of the south bank of Donnelly wiish, 50 yards north of tlic dim trnclc rond 
lending east across the flat nnd 70 feet south of a clump of piiion trees. Station 
and reference marks are standard bronze disks with %foot shiinks set in a iiiiiss 
of concrete. Reference mnrk No. 1 is in range with a prominent double penk 
on tlic horizon and 10.012 meters (35.80 feet) from station in azimuth 321W'. 
Rcfcrence inark No. 2 is 16.332 meters (53.58 feet) from station in  azimuth 78"10'. 
The azimuth mark is along the track road leuding past the station, about 100 
ynrtls south of the south edge of Donnelly wash, on a slight rise of ground. 35 
feet nortli of the center of the track road, u short distance west of the point 
where the road enters a wide, shallow swale, and is about 0.3 mile from station 
in azimuth 126"20'36". 

Pitine coordinates : (C)  , m=777,032.05 feet ; 2/=695,534.83 feet ;  the grid azi- 
muth to the azimuth mark=125"51'05".* 

Picket Post (Pinul County, J. Bowie, Jr., 1936).-0n tlie highest point nnd on 
tlie soiith edge of Picket Post Monntnin, a prominent peak consisting of vertical 
cliffs that  tower above the local mountnins, nbout 20 miles northenst of 
Florence, nbout 10 miles east of Florence Junction, and about 6 feet northwest 
of n large rock cairn. Marked by a standard bronze disk as described in note 
4. Rrfwenre mnrk NO. 1, a standard bronze reference disk, note 12c, is 4.250 
meters (13.94 feet) from stntion in  azimuth 242"52'. Reference mnrk No. 2, a 
standard bronze reference disk, note 12c, is 10.310 meters (33.83 feet) from 
stution in azimuth 114"OS'. The azimuth mark, a standard bronze disk, note 
12c, on the northenst pO!Iit of the flat top and approximately nt the snme 
elevutiori as the stution, is 0.3 mile f y o m  station in nzimnth 221"34'02". 

Pliine coordinates: (c), (~=732,178.32 feet; 2/=821,711.66 fcet ; the grid nzi- 
miith to  tlie nzimuth mur1~=221°09'02ff.* 

B. M. 3761 (U. S. G. s.1 (Pinul County, J. Bowie, Jr., 1938).--About 0.8 milw 
north and west on the Superior-Roy Highwny from the post offlcc? in  Ray, at 

*This azimuth l m  been ComPUtrd I)Y the flrst formuln (p. 67), neglecting the second 
For notes In rrgnrd to rnarklw of stntlons, FJW page 63. 

term. 
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the pass over the summit of a n  east and wcst ridge, this being the highest point 
on the road between Ray and Superior, and 30 feet west of the center line of 
t h e  road. The mark is  a standard U. S. Geological Survey bench mark stainped 
"3761" set i n  bedrock, flush with the ground. 'Ilie southeast corner of the 
southeast leg of a steel transmission tower is  1.722 meters (5.65 fcet) from 
station in azimuth 43"53'; nnd the northeast corner of the northeast leg of the 
tower is 2.980 meters (9.78 feet) from station in  uzimuth lOG"43'. 

I'lane coordinates : (C ) ,  a=762,964.74 feet; ~=802,802.89 fcet. 
Klein (Pinal County, J. Bowie, Jr., 1936).-About 16% miles northwest of 

Florence and 10 miles west of Florence Junction on the brushy desert plain lying 
along the west side of U. S. Highway No. 80, about 1 mile north of rcirich housc 
locally known as the old Kleinman place, 100 yards south-southwest of a small 
dry charco, 15 feet northwest of a dim cattle trail. Marked by a standard bronze 
disk as described in note Id. Itefercnce mark No. 1, a standard bronze reference 
disk, note l l e ,  is 13.070 meters (45.83 feet) from station in azimuth 183°C)"'. Rcf- 
erence mark No. 2, a standard bronze reference disk, note Ile, is 17.110 meters 
(56.14 feet) from station in azimuth 289'40'. The azimuth mark, u stnndard bronze 
disk, note lla, is along dim tracks leading to station, in range with a large, two- 
toned dome peak about 20 miles east, 36 feet north of a shallow wash and one- 
fourth mile from station in nzimuth 289'68'89''. 

Plane coordinates : (C) , 3=022,582.04 feet ; y=816,179.63 feet ; the grid azi- 
muth to the azimuth mark=289"45'48".* 
Magma (Pinnl County, J. Bowie, Jr., 193G).-About 200 yards northwest of 

the Southern Paciflc depot known as Magma (now abandoned), on a slight rise of 
ground, 18.3 meters southwest of the rjoutliwest rail of the railroad tracks, 173 
feet south of the  extended center line of the road which runs on a tangent for  2 
miles west from the railroad to the old Florence-Phoenix Highway, 6.5 meters 
northeast of the center line of an old road that  parallels the railroad, 35.6 meters 
south of a switch post, 22.3 meters northwest of a square telephone pole. The 
station and reference marks are standard bronze disks set in pipes embedded 
in  circular masses of concrete. Reference mark No. 1 is 12.2 meters southwest of 
the southwest rail of the railroad, 10.2 meters northwest of a square telephone 
pole, 12.5 meters northeast of the centcr line of the road that  parallels the rail- 
road tracks, and 12.173 meters (39.94 feet) from station in azimuth 292'16'. Ref- 
erence mark No. 2 is 5.6 meters southwest of the center line of the road that  
parallels the tracks, about GO yards south of the extended center line of the 
rortd mentioned above and 11.980 meters (39.30 feet) from station in  azimuth 
44'41'. The azimuth mark, a standard bronze disk, note l l a ,  is 200 yards southeast 
of the railroad depot, 29 paces southwest of the  railroad tracks, 21 paces south- 
west of a telephone line, 4 paces northeast of the extended line of a corral fencc 
which is about 125 yards to the  northwest and about 0.3 mile from stution in 
nzimuth 322'25'20". 

Plane coordinates : ( c )  , 3=627,157.00 feet ; ~=776,573.87 feet ; the grid azi- 
muth to  the azimuth mark=322°11'42'f.* 

Pas ture  (Pinal County, J. BowIe, Jr., 193G).-About 10 miles north of Florcnco 
on U. S. Highway No. 80, 6.6 miles south of Florcnce Junction, which is the junc- 
tion of Highwuys Nos. 70, 80, and 60; 40 feet west of the center line of thc hlgh- 
way, 12 fcct off the fence line, 0.0 mile north of a sign "Florence 10 miles," on a 
ridge which is the highest point on the highway between Florence Junction and 
Florence. The station and reference marks are standard disks cast on 1-inch 
bronzc rods aud projecting about 6 inches above the ground. Reference mark No. 
1 is 27.124 meters (88.99 feet) from station In azimuth 276"47'. Reference mark 
No. 2 is 27.934 meters (01.65 feet) from station in  azimuth 14"15'. Thc azimuth 
murk i s  a standard U. S. Coast and Geodetic Survey bench mark stamped 
"M 108 1934," on the right-of-way fence line on the west side of the highway 
and 0.5 mile from the station in azimuth 187"08'26''. 

Plane coordiniltes : (c), a=072,3G2.71 feet ; ~=788,671.45 feet ; the grid aei- 
muth to bcnch mark M 108=186"49'671'.* 

Palo (Pinal County, J. Bowle, Jr., 193G).-About 9.0 miles northeast of 
Florence, on the highest point of a low lava knoll, which is covered with 
paloverde trees, and obout 1.0 mile, air line, east of U. S. Highway No. 80. 
Marked by a standard bronze disk us described in note 2. Reference mark 

*This azimuth has been computed by the flrst formuln (p. 67), neglecting tho second term. 
For notes In regard to marking of stations, see page 03. 



TI\IIMGULATION Ih' ARIZOKA, PART 1 169 
No. 1, a standard bronze reference disk, note 12a, is 7.860 meters (26.75 feet) 
from station in  azimuth 138'40'. Reference mark No. 2, a standard bronze 
reference disk, note 12a, is 12.570 meters (41.24 feet) from station in azimuth 
272"M'. Triangulation station Pavlure used as azimuth miirk. 

Plane coordinates: (C), m=675,508.90 fee t ;  2/=777,412.45 feet ;  the grid 
azimuth to station Past~rc=164~23'15".5. 

Lore (Pinal County, J. Bowie, Jr., 1936).-About 15 miles north of Florence 
on U. S. Highway No. 80, 0.7 mile south of thc junctions of U. S. Highways 
Nos. 80, 60, 70 and 80, 56 feet enst of the cenler line of U. S. Highway No. 80, 
and 100 feet south of a metal yellow sign painted "Curve." Marked by a 
standnrd disk cast in  a 1-inch bronze rod and projecting 6 inches cibove the 
ground. Reference mark No. 1, a standard bronze reference disk cast in a 
1-inch brouze rod projecting 6 inches above the ground is 14.690 meters (4Y.20 
feet) from station in azimuth 276"28'. Reference nirirk No. 2, a stilndard 
bronze reference disk cast in n 1-inch bronze rod projecting 6 inclies above tlie 
ground is 17.134 meters (66.21 feet) from station in  azimuth 7"2"'. The 
cizimuth mark, a standard bronze disk, note lln, is 135 feet ctist of tile center 
liiie of U. 9. Highway No. 80 arid 315 yards from station in :izimuth 107"52'23". 

Plane coordinates : (C) ,  m=676,169.3S feet ; y=818,628.78 feet ;  the grid 
azimuth t o  the azimuth mnrk=197"33'26".* 

Tortilla ( I'inal County, J. Bowio, Jr., 19S6) .-About 2234 miles east of Florence, 
about 6% miles south-southwest of Kelvin ne:ir tlie cciiter of sec. 3, T. 5 S., R. 
13 W,, 1% miles east of the FlorenceWinkelman Highway and 0.3 mile enst 
of fence line on the Redondo lease, on one of tlie ninny peaks of the Tortilla 
Range on the last high ridge east before dropping down into Ripscy wasll. It 
is on the highest point of tlie more southerly one of two hills of equal height. 
Marked by a stnndard bronze disk as described in note 2. Reference mark 
No. 1, a standard bronze reference disk, note l%i, is on the Same ridge as the 
station, near the center of a small ridge wliicli juts  out to the southwest from 
the highest point and 33.071 meters (108.50 feet) from station in azimuth 
70°55'. Reference murk No. 2, a standard bronze reference disk, note 12a, is on 
the south slope of tlie first hill north of the station site and 68.019 meters 
(190.35 feet) from stntiou in azimuth 164'45'. The azimuth m;irk, a standard 
hronze disk. note 12n. is on the first hill to the southwest. on tlie north end of 
t i e  highest'point of 'the hill, on a ledge which projects hbout 2 f w t ,  and 0.6 
mile from station in azimuth 73O12'48". 

Plane coordinates : ( C ) ,  c~=779,171.97 feet : 1/=737,121.95 feet ; the  grid - 
azimuth to the cizimutli mark=72"43'01".* 

Kel (Pinal County, J. Bowie, Jr., 103G).-About 3 miles enst-southeast of the 
town of Kelvin, 0.1 niile nortli of the I~clviii-Wiiilrelinan Highway, on tlie nortli 
end and highest par t  of a north and South ridge crossed by the highway. The 
station is 011 a boulder projecting tibout 18 inches cibovc the ground. Marked by 
a standard bronze disk els dcscribed in note 4. Reference mark No. 1, a stand- 
ard inonze reference disk, note 1% is 7.417 meters (24.43 feet) from station in 
azimuth 349'38'. Rcfcrcnce mark No. 2, a standard bronze reference disk, note 
1212, is 7.733 meters (25.37 f w t )  from station in azimuth 9!2"02'. station Kclvin 
mny be used as an azimuth mark. 

Plane coordincitcs : ( C ) ,  m=805,496.62 fcet ;  1/=764,267.99 fcet ; the  grid iizi- 
muth to station E~Zvi~1=367~13'11".8.** 

Ray (Pinnl County, J. Bowie, Jr., 1036).-About 24% miles northeast of 
Florence, ly2 milcs northwest of the sninll niining town of Ilny, cibout one- 
fourth mile north of the Rny-Superior Ilighway, at  the ctist end of one of the 
long, sloping ridges radiating from the peeik of Teapot hlomitnin, 200 yards 
northwest of a smnll but prominent hill lying on the north side of the liighmay, 
27 yards northeast of n l O n C  snguelro crlctus in the longitudinal cciiter of the 
ridge, 30 fect north of the ridge line, near the north edge of the ridge summit, 
i n  range with the south edge of Tenpot Peak and the twin bliick wcitcr tanks 
on north side of the hlgliwuy, in top of a Rlanting, shcirp-edge boulder which 
projects about 6 inches above the ground. Miirked by 11 stiindard bronze disk 
as described in note 4. Reference mark No. 1, a shndiird bronze rcference disk, 
note 12c, near the south cdgc of the ridge, i n  top of boulder flush with the 
ground, is 10.932 meters (35.87 feet) from statiou in azimuth 324"05'. Refer- 

*This nzimuth has been COmPUted by the first formuln (p. 07). neglecting the second 
term 

* * h s  nzlmuth hns been comwted by the flrst formuln (p. Oi'), using both terms. 
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ence mark No. 2, a standard bronze reference disk, note l2c, on the crest of 
ridge in flat-topped boulder, is 11.032 meters (36.19 feet) from stlition in 
azimuth 53"47'. The azimuth mark, a standard bronze disk, note l l a ,  35 yards 
north of the center of the Rng-Superior Highway, 23 feet northwest of the 
north side of the easterly one of two small black water tanks, 25 feet wcst of 
the northwest corner of a corrugated iron shed, is 0.25 mile from station in 
azimuth 2W005'47". 

Plane coordinates : (C) ,  2=777,707.G3 feet ; ?/=706,07G.40 feet: the grid azi- 
mnth to the azimuth IUark=~5"38'58''.* 

Molenitus (Pima County, J. Bowie, Jr., 1936).-About 14 miles south and 2 
miles east of Pisinemo, 2 miles northenst of Molenitus Hot Wells, on the wcst 
end and highest point of a lone lava butte wliicli is plainly visible from Mole- 
nitus Hot  Wells. Marlted by a standrird bronze disk as described in note 2. 
Reference mark No. 1, a standard bronze reference disk, note Ea,  is 4.621 
meters (15.16 feet) from station in azimuth 203"18'. Reference mark No. 2, a 
standard bronze reference disk, note 12a, is 4.133 meters (13.56 feet) from 
station i n  azimuth 82"02'. The azimuth mark, a standard bronze disk, note 
l l n ,  is a t  the junction of two track ronds, 4 feet east of a sign "U. S. Customs 
R" and 0.4 mtle from stntion in azimiith 354"47'12". 

Plane coordinatcs : ( C ) ,  ~=387,344'.85 feet ; 2/=!.B9,303.52 feet : the  grid mi-  
muth to the  nzimuth mark=354"58'40".* 

Boundary monument No. 155 (I. B. C.) (Pima County, Ariz., Sonora, Mexico, 
J. Bowie, Jr., 1036) .-On the United States-Mexico boundary line, about G miles, 
a i r  line, south of the Indian village of Molenitus and about 30 miles, a i r  line, south- 
west of Sells. The boundary mark is  an iron shaft, 12 inches square at  the base, 
about 10 inches square a t  the top, pointed at  the extreme top, and about 7 feet high. 
The shaft is painted a silver color, and the base is of concrete. The monument 
stands 19.3 meters south of the boundary fence line. Reference mark No. 1, a 
standard bronze reference disk, note 110, projecting about 8 inches, is 20.828 meters 
(68.33 feet) from station In azimuth 220"20'. Reference mark No. 2, a standard 
bronze reference disk, note l l a ,  projecting about 8 inches, is 24.919 meters (81.76 
feet) from station in azimuth lfX"30'. The azimuth mnrk, a standard bronze disk, 
note l l a ,  is  19 paces north of the boundary fence line and 0.3 mile from station in 
azimuth 114"17'14". 

Plane coordinates: (C),  ~=374,024.06 feet ;  2/=204,635.22 fee t ;  the grid azi- 
muth to the azimuth mark=114"29'58".* 

Tecolate (Pima County, J. B o d e ,  Jr.,  1936).-About 17 miles southwest of 
Sells, in  the Indian village of Tecolate, on top of tlie embankment at the northwest 
corner of tlie main village chnrco. Marked by standard bronze disks as described in 
notes l a  and 7a. Reference mark No. 1, a standard bronze reference disk, note l l a ,  
is 23.790 meters (78.05 feet) from stntion in  azimuth 63"l2'. Reference mark No. 2, 
a standard bronze reference disk, note l l a ,  is 26.174 meters (85.87 feet) from 
station in nzimuth 188'15'. The nzimuth mark, a standard bronze disk, note 
l l a ,  is 12 feet north of the center line of track road that  goes west from charco 
and is 0.3 mile from station in azimuth 85'33'26". 

Plane coordinates : (C) ,  0=442,130.77 feet ; y=278,452.27 feet : the  grid azimuth 

Stone tank (Pima County, J. Bowie, Jr., 103G).-On the Panago Indian Reser- 
to the azimuth mark=85"39'19".* 

vation, about 12 miles south-southwest of the Indian village i f  Pisinemo. From 
Pisinemo, go about 5 W  miles southward to Indian village of Santa Cruz. Ahout 100 
yards northwest of mission take plniu track road southward 2.1 miles, take right 
fork 0.4 mile, then middle fork of three for 1.6 miles to cleared fieid on left of road. 
Continue on main road 0.5 mile along fence line to a point 50 yards south of the south- 
west fence corner, then tnke right fork and go west 0.9 mile to  windmill with stone 
reservoir tank and station. Marked by standard bronze disks as described in notes 
l a  and 7a. Reference mark No. 1, a standard bronze reference disk, note l l a ,  is 
12.860 meters (42.10 feet) from strition i n  azimuth 270'27'. Reference inark No. 
2, a standard bronze reference disk, note l l n ,  is 13.430 meters (44.06 feet) from 
station in azimuth 31'47'. The azimuth mark, a standard bronze disk, note l l n ,  
iS on south side of road leading to station and 0.3 mile from station In rizimutli 
300"22'31". 

Plane coordinates : (C), m=355,524.03 feet ; 2/=329,848.77 feet ; the grid azi- 
muth t o  the azimuth mark=30Oo37'1G".* 

*Thls azlmuth hns been COmPUtcd by the flrst formuln (p. 67), ncglectlng the Recond term. 
For notes In regard t o  mnrking of stations, ace pnge 03. 



TIIIANGULATION I N  ARIZONA, PART 1 171 
Boundary monument No. 158 (I. B. C.) (Pima County, Ariz., Sonorn, Mexico, 

J. Bowie, Jr., 1930).-0n the United States-Mexico boundary, 22% miles south- 
southwest of Pisinemo, 12 miles southwest of the Indian village of Molenitus, 
on the fiat desert plain lying south of the south end of the hfesquite Mountains 
und west of the north end of the Lesnn Mountain Range, about 2 miles west of 
the abandoned Indian village of Comote and 75 feet south of the center of the  
track road tilorig the north side of the boundary fence. The station is the center 
of the top of a standard cusl-iron bouiidnry marker about 7 feet high, painted 
aluminum and huving the raised numerclIs "1BS" flxed to its enst side. Reference 
uiid azimuth marks a re  bronze disks set in concrete ns described in  note l l n .  
llefercnce mark No. 1 is on the north side of the boundary fence, u t  south 
edge of the trnck road and is in azimuth 230'32' from the  stntion. Reference 
mark No. 2 is on the north side of the boundary fence, at south edge of the trnck 
roud and is  in  azimuth 1G3"27' from the station. The azimuth mark i s  on the 
north side of the road, 35 feet north of the boundary fence, 25 feet west of a 
shnllow wash nnd about 0.2 mile from station in azimuth 28F001'14". 

Plane coordinutes : (C ) ,  m=331,507.29 feet ; g=280,474.30 feet ; the grid 
azimuth to the nziinuth marlr=286"18'22''.* 

G. L. 0. Station No. 1 (Pirnn County, J. Bowie, Jr., 193G).-The southerist 
corner of sec. 24, T. 19 S., R. 2 W., marked by a 3-1nclr iron post with a brass 
clip set in  a concrete block 10 by 16 by 3 G  inches set 32 inches in ground. The 
cap is stamped with the section, township, range and dnte 1936-1929. Reference 
mark No. 1, a hriiss cap set in concrete block 7 by 12 by 30 inches set 28 inches 
In ground, is 21.12 meters (69.3 feet) south (magnetic). Reference mark No. 
2, a brass cap set in concrete block 7 by 12 by 30 inches set 28 inchcs in ground, 
is 12.515 meters (41.06 feet) N. 86'21' E. (magnetic). A large cottonwood tree 
about one-fourth mile from station bears N. 27%' E. (mngnetic). 

Plane coordinates : ( C ) ,  m=343,532.42 feet ; ?/=276,052.60 feet. 
Windmill a t  stone tank (Pima County, J. Bowie, Jr., 193G).-l'lone coordi- 

nates: ( C ) ,  z=355,727.64 feet; 2/=329,769.69 feet. 
Pisinemo, stone windmill, center of top of tower (Pimn County, J. Bowie, Jr., 

1936) .-Plane coordinates : ' ( C )  , z=376,349 feet ; 2/=378,012 feet. 
G. L. 0. Station No. 2 (Pima County, J. Bowie, Jr., 1936).--The southenst 

corner of sec. 33, T. 17 S., R. 1 W., miirked by a 2-Inch iron post with a brass 
cap set in a concrete block 0 by 19 by 36 inches set 32 inches in ground. The 
cap is stumped with the section, township, rnnge, and date 1936-1935. Reference 
mark No. 1, a brass cap set in concrete block 7 by 12 by 30 inches set 26 inches 
in ground, is 171.497 meters (562.65 feet) west (mngmetic). Reference mark 
No. 2, a brass cup set in concrete block 7 by 12 by 30 Inches set  20 inches in 
ground, is 140.254 meters (40.15 feet) N. 45" W. (magnetic). 

Plnne coordinutes : (C) ,  e=359,638.01 feet ; y=320,055.34 feet. 
G. L. 0. Station No. 3 (Pimn County, J. Bowie, Jr., 1936).-The southenst 

corner of sec. 36, T. 16 S., R. 1 W., marked by n 3-inch iron post with n brnss 
cup set in  a concrcte block 9 by 15 by 36 inches set 32 inches in ground. The cap 
is stumped with the section, township, range, and dnte 19361918. Reference 
mark KO. 1, a brass cnp set in concrete block 7 by 12 by 30 inches set 26 inches 
in  ground, is 124.323 meters (407.88 feet) east (magnetic). Reference mark 
No. 2, n hrnss cap set in concrete block 7 by 12 by 30 inches set 26 inches in 
grouiicl, Is 129.855 metors (426.08 feet) S. 45' E. (magnetic). 

Plnne coordinates : (C) , m=375,662..06 feet : y=357,633.84 feet. 
G. L. 0. Station No. 4 (Pinin County, J. Bomie, Jr., 1936).-The southenst 

corner of sec. 56, T. 15 S., R. 3 W., marked hy n 3-inch iron post with n brnss 
cap set in a concrete block 9 by 75 by 36 inches set 32 inches i n  ground. The 
cnp is stamped with the section, township, range, and date 193C~1918. Reference 
innrk No. 1, a brass cup set in concrete block 7 hy 12 by 30 inches set 26 inches 
in  ground, is 189.85 meters (G22.9 feet) S. 30" E. (magnetic). Reference mark 
No. 2, 11 brass cap set in concrete block 7 by 12 by 3Q inches set 26 inches in  
ground, is 146.874 meters (481.87 feet) S. 30" W. (mnpletic). 

Plnne coordinates : ( C ) ,  z=312,400.79 feet ;  ?/=389,&38.49 feet. 
G. L. 0. Station No. 5, reference mark NO. 1 (Pimci County, J. Bowie, Jr., 

1936) .-See description of c f .  L. 0. stafion No. 5. 
Plnne coordinates : (C)  , m=312,688.43 feet ; y=438,318.68 feet. 

- 
*This nzlmuth has been computed by the flrst formuln (p. 67), neglecting the second 

For notes in regard to murklng of stntlons, see page 03. 

term. 
1 No check on tllIf4 pOf4ltlOn. 
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G. L. 0. Station No. 5 (Pima County, J. Bowie, Jr., 193G).-The southcast 
corner of sec. 13, T. 14 S., R. 3 W., marked by a 2-inch iron post with a brass 
cap set in a concrete block 9 by 15 by 36 inches set 32 inches in ground. The 
cap is stamped with the section, township, range, and date  19361938. (f. L. 0. 
Etatiurn N o .  5, rofcrmzctce mark ?To. 1, a brass cap set in concrete block 7 by 12 
by 30 inches set 26 inches in ground, is 350.958 meters (1,151.43 feet) from 
station in azimuth 180"00'08".0. Reference mark No. 2, a brass cap set in 
concrete block 7 by 12 by 30 inches set 26 inches in ground, is 12.05 meters 
(39.5 feet) N. 80" W. (magnetic). 

Plane coordinates : (C), c=312,G81.!35 feet : 2/=437,167.34 feet. 
G. L. 0. Station No. 8, reference mark No. 1 (blaricopa County, J. Bowie, 

Jr., 1936).-See description of 0. L. 0. station No. 8. 
Plane coordinates : (C), z=310,818.80 feet ; 1/=581,012.82 feet. 
G. L. 0. Station No. 8 (RInricopu County, J. Bowie, Jr., 193G).-The south 

corner of sec. 35, T. 9 S., R. 3 W., marked by a 1-Inch iron post with (1 

brass cap set in (I concrete block 9 by 15 by 36 inches set 28 inches in ground. 
The cap i s  stamped with the l/a section, and date 1936-1934. c f .  L. 0. IStatim 
N o .  8, referewe niiirk No. 1, a brass cap set in concrete block 7 by 12 by 30 inches 
set 26 inches in ground, is 623.426 meters (2,045.36 feet) from station in  azimuth 
238"31'. Reference mark  No. 2, a. brass cap set in  concrete block 7 by 12 by 30 
inches set 26 inches in grouud, is 100.307 meters (320.09 feet) west (magnetic). 

Plane coordinates : ' (C) , m=309,0(i8 feet ; y=579,955 feet. 
G. L. 0. Station No. 9 (Pima County, J. Bowie, Jr., 193G).-The southeast 

corner of sec. 36, T. 13 S., R. 2 W., marked by a 3-inch iron post with 5 brass 
cap set in a concrete block 9 by 12 by 36 inches set 34 inches in ground. The  
cap is stamped with the section, township, range, and date  1936-1024. Refer- 
cnce mark No. 1, a brass cap set in concrete block 7 by 12 by 30 inches set  28 
inch- in ground, is 350.07 meters (1,liS.O feet) N. 72"37' E. (magnetic). Ref- 
erence mark No. 2, a brass cap set in concrete block 7 by 12 by 30 inches set  
28 inches i n  ground, is 16.646 meters (54.61 feet) S. f3%" W. (magnetic). 

Plane coordinates : (C) ,  ~4344,413.47 feet ;  ~=452,853.64 feet. 
G. L. 0. Station No. 10 (Pima County, J. Bowie, Jr., 193G).-The southeast 

corner of see. W ,  T. 14 S., R. 1 W., marked by a 3-inch iron post with a brass cnp 
set in a concrete block 9 by 15 by 36 inches set 32 inches in ground. The cop 
is stamped with the section, township, range, and date  lVX--1018. Reference 
mark No. 1, a brass cap Set in concrete block 7 by 12 by 30 inches set 26 
inches in ground, i8 543.763 meters (1,796.08 feet) south (magnetic). Refer- 
ence mark No. 2, a brass cap set in concrete block 7 by 12 by 30 inches set 
26 inches in ground, is 13.045 meters (42.80 feet) N. 841,$' W. (magnetic). 

Plane coordlnutes : (C) ,  c=375,034.13 feet ; y=431,5M.28 feet. 
G. L. 0. Station No. 11 (Pima County, J. Bowie, Jr., 1936).-The southetist 

corner of sec. 25, T. 12 S., R. 2 W., marked by a 2-inch iron post with a brass 
cnp set in a concrcte block 9 by 15 by 36 inches set 32 inches in ground. The cap 
is stamped with the section, township, range, and date 19361924. Reference 
mark No. 1, a brass cap set in concrete block 7 by 12 by 30 inches set 26 inches 
i n  ground, is 257.97 meters (846.4 feet) N. 2'15' W. (magnetic). Reference 
innrk No. 2, a brass cap set in concrete block 7 by 12 by 30 iuclies set 20 inches 
inground, is 10.495 meters (54.12 feet) N. 73"54' W. (magnetic). 

Plane coordinates : (C)  , e=344,613.81 fect : ~=489,787.60 feet. 
G. L. 0. Station No. 14 (Pint11 County, J. Bowie, Jr., 193).-About 6.8 miles 

southwest of Cnsn Grande on the Cam Grande-Sunta Rosa Hlghway. Marked by 
a 1-inch iron post with a brass cap set in a concrete block 9 by 15 by 36 inches 
set 32 inches in ground. The cap is stomped with the section, townslilp, range, 
and date  1030-1928. A 1-inch iron post with brass cap set in concrete block 
7 by 12 by 30 inches set 28 inches in ground is 25.60 meters (84.0 feet) N. 45" W. 
Another 1-inch iron post with brass cap set  in a similar manner is 18.108 meters 
(59.40 feet) west. Reference inark No. 1, a brass cap set In concrete block 
7 by 12 by 30 inches set 28 inches in ground, is 18.106 meters (59.40 feet) north. 
The four above-described marks form a Rquare, and the southeast corner of see. 
24, T. 7 S., R. 5 El., lies at the intersection of the dhgOilalS, in the center line 
of the Casa Grande-Snnta Rosa Highway. 

Plane coordinates : (C), m=M3,934.72 feet ; ?/=0!51,€?56.78 feet. 
G. L. 0. Station No. 17 (Pima nnd Pinnl Counties, J. Bowie, Jr., 1030).-The 

southeast corner of sec. 38, T. 10 S., R. 6 E. marked by a &inch iron post with 
No check on thls position. 

For notes in rcgnrd to mnrklng of stations, see pnge 63. 
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a brass cap set in a concrete block 9 by 15 by 36 inches set 34 inches in ground. 
The cap is stamped with the section, township, range, rind date 1936-1915. 
lieference mark hLo. 1, a bruss cap set in concrete block 7 by 12 by 30 inches set 
28 Inches in  ground, is 320.544 meters (1,051.65 feet) west (mayet ic ) .  Ref- 
erence mark No. 2, a brass cap set in concrete block 7 by 12 by 30 inches set 28 
inches in ground, is 16.04 meters (52.6 feet) N. 7" W. (magnetic). 

Plane coordinates : (C) ,  2=538,446.76 feet ; 1~=548,022.76 feet. 
G. L. 0. Station No. 18 (Pima County, J. Bowie, Jr., 193(1).-The southeast 

corner of sec. 36, T. I1 S., R. 7 E., marked by a 3-inch iron post with a brass 
cap set in a concrete block 9 by 15 by 36 inches set 34 inches in ground. The 
cap is stamped with the section, township, runge, and date 1936-1916. Refer- 
ence mark No. 1, a brass cap set in concrete block 7 by 12 by 30 inches set 28 
inches in ground, is 12.265 meters (40.24 feet) west (magnetic). Reference 
mark No. 2, a braes cap set In concrete block 7 by 12 by 30 inches set 28 inches 
in  ground, is 15.333 meters (50.31 feet) north (magnetic). 

Plane coordinates : (C) ,  m=G00,847.31 feet ; 21=517,511.99 feet. 
G. L. 0. Station No. 23 (Mnricopa County, J. Uowie, Jr., 1936) .-The southeast 

corner of sec. 25, T. 10 S., R. 1 W., marked by a 3-inch iron post with a brass 
cap set in a concrete block 9 by 15 by 36 inches set 32 inches in ground. The 
cap is stamped with the sectlon, townshii), range, and date 1936-1914. Reference 
mark No. 1, a brass cap set in concrete block 7 by 12 by 30 inches set 26 inches 
in ground, is 104.180 meters (341.80 feet) S. 40" E. (magnetic). Reference mark 
No. 2, a brass cap set in concrete block 7 by 12 by 30 inches set 26 inches in 
ground, is 13.730 meters (45.05 feet) N. 54' E. (magnetic). 

Plune coordinates: (C) ,  ~=380,096.79 feet: 2/=553,520.34 feet. 
G. L. 0. Station No. 13 (Pinill County, J. Bowie, Jr., 1036; l938).-Tlic south- 

east corner of see. 30, T. 9 s., R. 3 E., marked by a 3-inch iron post wlth a brass 
cap set in a concrete block 9 by 15 by 36 Inches set 32 inches in ground. The cap 
is stamped with the section, township, range, and date  1036-1914. Reference inark 
No. 1, a brass cup set in concrete block 7 by 12 by 30 inches set 26 inches in ground, 
is 146.975 meters (482.20 feet) east (mngnetlc). Reference xnark No. 2, a bruss 
cap set in concrete block 7 by 12 by 30 inches set 26 Inches in ground, is 16.745 
meters (64.04 feet) S. T o l l '  W. (magnetic). 

Plane coordinates: (C) ,  m=475,120 feet: 2/=579,000 feet. 
SOUTHERN ARIZONA AREA 

(Not dlvided Into prlnclpnl and suppleinentnry points) 

Big Mountain (Pinnl County, 0. D. Cowie, 1020) .--Plane coordinntes : (C)  , 
x=658,933.&4 feet ; ~=625,533.33 feet. 

Sawtooth (Pima County, G. D. Cowle, 1920) .-Plane coordinates : (C) , 2= 
574,743.14 feet ; ~=545,060.90 feet. 

Casa Grande Mountain (Pinnl County, G. D. Comie, 192O).-Thc hlghest 
summit of Cnsa Grnnpe Mountoin tha t  is just  south of thc town of Cnsa Grande. 

Plane coordinates : (C) ,  m=663,806 feet ; ~=659,821 feet. 
Picacho Peak (Pinnl County, G. D. Cowie, 1019) .-The most conspicuous and 

tall spire on the mountain about 15 miles north of Silverbell. 
Plane coordiniites: (C) ,  a=G59,088.30 feet ;  ~=35,132.53  feet. 
Picacho Mountain (Pinnl County, 0. D. Cowie, 1919).-The highest point of 

Picacho Mountain just north of Silverbell. 
Plane coordinates: ' (C). 2 4 5 8 , 9 4 6  feet: y/=625,,540 feet. 
Helmet Peak (Mineral Hill) (Pimn County, G. D. Cowle, 1020) .-Plane coordi- 

nates: (C),  z=759,327.28 feet: ~=352,636.06 feet. 
Tortilla (Pinnl County, 0. D. Cowie, 1919).-A flag on the highest point of 

t h e  north end of the Tortilla Range rind 3 miles southwest of McGuire's rnnch. To 
reach from Tucson, go to  a point just north of the Tortilla Runge and take road to 
McGuire's ranch. Go through the enst gate and follow the road south to a point just 
wcst of the old prospect holes and ruins of adobe hut. Stntion is just east of these 
prospect holes. 

765,780.37 feet ; y=396,259.58 feet. 

Plane coordlnates: (C) ,  ~=765,660.68 feet : 1/=577,000.91 feet. 
Black Hills (Pima Cou~lty, G. D. Cowie, 1020) .-Plane coordlnates : (C) ,  o= 

1 No check on thls position. 
For notes in regard to mnrking of stntlons, see pnge 05. 

260000"41-12 
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Covote Mountain f Pima Conntv. G. D. Cowie. 1930) .-Plane coordinates: 
( C ) ,  k=619,172 feet; 1/=365,287 feet.' 

632.868.63 feet: v=385.507.86 feet. 
Lone Cone (Pima County, G. D. Cowie, 1920) .-Plane coordinntes : (C)  , z= 
Rillito ( P i m i  County, G. D. Cowie, 1020) .--Plane coordinntes : (C) ,  X== 

Granite Peak f Pimn County. G. D. Cowie. 1920).--Plane coordinates: (C), 
737,892 feet : ~=509,950 feet. 

m=831,865.83 feet 1~=527,542.57.feet. 
Twin Buttes  (Pima County, G. D. Cowie, 1020) ,-Plaue coordinates:' (GI, 

04'70,623 feet ; 1~=332,674 feet. 
South Comobabi (Pima County, G. D. Cowie, 1019; 1934).-On the  highest 

point of the northern end of Comobabi Mountnins. Reached from Tucson by fol- 
lowing the Ajo road to the abnndoned Indian village on the south side of the saddle 
between the north and south Comobabi Mountains. Take the south road to the 
abandoned houses and follow to the base of the mountains. Reference mark, 7 
paces distant is  in azimuth 100" magnetic. Station reported lost in 1934. 

Plane coordinates : ( C )  . s=534.258.02 feet : v=377.263.35 feet. 
Waterman Peak (Pima County, G. D. 'Cowie, ' 1920) .-Plane coordlriates :' 
Santa Rosa (Pima Countv. G. D. Cowie. 1919).-The highest Doint of Santn 

(C) ,  x=637,095 feet; y=491,076 feet. 

Rosa Mountains, just  south and east from the Santa Rosa Indian Vilfage. 
Plane coordinates : (C), (c=512,651.46 feet ;  y=490,150.82 feet. 
Highest pyak south of Wasson (Pima County, G. D. Cowie, 1920).-PInne 

coordinates : 
Mount Devine (North Comobabi) (Pima County, G. D. Cowie, 1919; 1034; 

1937) .-On the highest point of North Comobabi Mountain called Mount Devine. 
Reached from Tucson by following the Ajo Rood to the west side of the pass and 
then taking the dim road that  leads to  an Indian cabin. Follow t r n i l 3  miles to the 
peak. Station mark is a bronze disk. Reference mark is 28 paces in azimuth 59" 
magnetic. 

Plane coordinates : (C), s=534,906.45 feet ;  y=411,640.81 feet. 
Childs (Pima County, G. D. Cowie, 1920) . -0n a flat-top butte about 3 miles, 

a i r  line, southeast from Tom Childs' ranch. Take the main traveled road from 
Childs' rnnch to a point a little south of west from the mountain. Turn left nnd 
head in a south and west direction to  within one-fourth mile of the base of the 
mountnin. Mnrked by a stnndard bronze disk as described in note 1. Reference 
mark is 28 paces 316" mngnetic. 

Plane coordinates : (C) , ~=253,234.04 feet ; 1~=478,284.12 feet. 
Dome (hlaricopn County, G .  D. Cowie, 1920) .-On n flat-top butte 30 miles hy 

road northemt of Ajo nnd 8 miles east of n section house known a s  the Half-way 
House. This  mountain is known Iocariy ns Fia t  Top, and is best reached by taking 
the Gila Bend wagon road from Ajo 20 miles to  the Half-way House and heading 
across the country east. Marked by n standard bronze disk as described in 
note 1. Reference mark is !27 pnces, 310" magnetic. 

Plane coordinntes: (C) ,  ~=246,063.40 feet ; 1~=5%,846.47 feet. 
Bates (Pima County, G. D. Cowie, 1 M O )  .-About 1% miles north from Bntes- 

well on the highest peak. From Bntcsmell, go west one-hnIf mile to a gate nnd 
follow the trail north to the base of the hill. Marked by n standard bronze disk 
as described in note 1. Reference mark is 28 paces, 347" magnetic. 

Plane coordinates : (GI, $=174,776.60 feet : v=435,097.96 feet. 
Window (Pima County, G. D. Co\vie, 1920; 1934).-0n the highest point of 

Window Mountain, 55 miles by road enst of Ajo and 20 miles north of Covered 
Wells. on a dome about 200 meters north of the natural bridge in the mountnin. 
This turrncl or natural bridge may be seen for miles from the west or southwest. 
Marked by a stnndard bronze disk as described in note 1. Reference murk, a 
stnndnrd bronze reference d i s h  note I la,  is 15 paces, 270" magnetic. 

Plane coordinates: (C), ~=398,087 feet ; y=489,193 feet. 
Boundary monument No. 160 (I. B, C.) (Pima County, Ariz., Sonorn, Mexico, 

G. D. CoWe, 1920).-See description of Boud&y monument No. 160 ecccnlric. 
Plane coordlnntes : ( C ) ,  s=307,167 feet : 1~=280,415 feet. 
Boundary monument No. 160 eccentric (Plma County, Arlz., Sonorn, hlexlco, 

G. D. Cowie, 1D20).-Nenr Menager's rnnch and tibout 1 mile east of the saddle on 
the mountain. Marked by n standard bronze disk as descrlbed in note 2a. Refer- 

(C) , x=750,906 feet; ~ 4 4 0 , 6 0 4  feet. 

* No check on this posltlon. 
For notes ln regard to  marking of stntione, see pnge 03. 



TRIANGULATION IN ARIZONA, PART 1 175 
ence mark, a standard bronze reference disk, note 12c, is  4.57 meters (15.0 feet) 
from station in azimuth 245'47'. 

Plane coordinates : (C), ~=307,170 feet ; u=289,425 feet. 
Mesquite (Pima County, G. D. Cowie, 19201.-On the highest point of Mes- 

quite Mountain, 53 miles southeast of Ajo and 4 miles, a i r  line, east of the Indian 
village of Cochive. Marked by a standard bronze disk as described in note 1. Ref- 
erence mark is 25 paces, 15" magnetic. 

Plane coordinates : (C), z=336,0% feet ; y=325,181 feet. 
Boundary monument No. 162 (I. B. C.) (Plma County, Arlz., Sonora, Mexico, 

G. D. Cowie, 1920).-See description of Boundary rnmu?)tent No. 162 eccentric. 
Plnne coordinates : (C) ,  z=284,729 feet : y=297,667 feet. 
Boundary monument No. 162, eccentric (Pima County, G. D. Cowie, 1920) .--On 

a ridge to  the  south and west of a small outcropping dome on top of the ridge. 
About 31 miles west along the vnlley toward Menager's ranch. Marked by a 
standard bronze disk as descrlbed in note 2a. Reference mark, a stnndard bronze 
reference disk, note 12c, is 9.73 meters (31.0 feet) from station in azimuth 249'33'. 

Plane coordinates : (C), x=284,742 feet ; ~=297,693 feet. 
Montezuma Head (Pima County, G. D. Cowie, 1020) .--Plane coordinates : 

(C) ,  m=264,143.94 feet; y=402,075.08 feet. 
Cimarron Mountains, south peak (Fima County, G. D. Cowie, 1920) .--Plans 

coordinates: 
Cimarron Mountains, north peak (Pimn County, G. D. Cowie, 1920).-Plane 

coordinates : (C) ,  m=353,149 feet ; y=525,407 feet. 
Sawtoot!, Maricopa Range (Maricopn County, G. D. Cowie, 1920) .-Plane co- 

ordinates: 
Dome, south of Sierra del Ajo (Pimn County, G. D. Cowie, 1920).-Plnne 

coordinates : (C) ,  m=269,267.70 feet : ?/=352,838.74 feet. 
Spire, north of Sierra del Ajo (Pima County, G. D. Cowie, 1920).-Plnne 

coordinates : C),  0=285,836.28 feet : 1/=406,310.54 feet. 

nates:' (C), ar=333,651 feet: y=350,W9 feet. 

nates : ' (C) ,  z=303,149 feet ; y=297,911 feet. 

Wasson. 

tion of Black Mountain. 

(C), m=352,891 feet ; y=523,348 feet. 

(C) ,  m=358,268 feet; y=610,301 feet. 

Dome, nort  L of Mesquite (Pima County, G. D. Cowie, 1020).-Plane coordi- 

Menager's store, north gable (Pima County, G. D. Cowie, 1920) .--Plane coordi- 

Wasson (U. S. G. S.) (Pima County, (3. D. Cowie, 1020).-See description of 

Plane coordinntes: ' (C) ,  z=738,055.53 feet; ?/=463,062.40 feet. 
Black Mountain (U. S. G. S.) (Final County, G. D. Cowie, 1920) .-See descrig- 

Plane coordinates : ' (C), z=703,105.77 feet; ~4348,387.02 feet. 

QUEEN CREEK AREA 

Principal points 

Roadside (Pinal County, F. G. Johnson, 1938).-About 21 miles east of Mesn, 
4 miles southeast of Apache Junction, and about 8 miles west of the Superstition 
Mountains, one-fourth mile northenst of U. 9. Highway No. 60 (also Nos. 70, 80, 
nnd 89) ,  on top of the north end of a sinal1 steep butte. Station marked by a 
standard bronze disk as described in note 2. Reference mark No. 1, a standard 
bronze reference disk, note 12% is 3.171 meters (10.40 feet) from station in  azi- 
inuth 323"M'. Reference mark No. 2, n stnndard hronze reference disk, note 12a, 
is 3.850 meters (12.63 feet) from stntion in  rizimuth 66"47'. Azimuth mark 
(Coast and Geodetic Survey bench mark A 107, 1935) is 30 feet southwest of 
U. S. Highway No. 60 and Is set in  a concrete post 1 foot square 1)rojccting 4 
inches above the ground, 0.8 mile from station in nzlmiith 153°07'61'f. 

Plane coordinates: (C) ,  m=032,430.67 feet ; 2/=866,287.62 feet ;  .the grid nzi- 
muth to bench mnrlc A 107=152"53'32".* 

Queen (Mnricopa County, F. G. Johnson, 1938).-About 3.5 miles south of 
U. S. Highway No. 60 and 2.3 miles northwest of Desert Wells. Go east on U. 8. 
Highway No. 60 from the Buck Horn Shell station to a grnded dirt road and 
turn right or south and go 2.5 miles to a cross road, turn left through n gate 
and go 0.3 mile to a corner of the fleld, then go south about 100 yards to a tele- 
phone line and follow the telephone line 1.1 miles to  a gate in  the  fence line, 
~~ ~ 

1 No check on this pOSltiOn. 
*This azlmuth has been COmDUted by the flrtlt formula (p. 671, neglecting the second 

term. 
For notes In regard t o  marking of statlons, see page 63. 
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turn right and follow the road south 0.6 mile to n gate and then go east 1 mile 
to  the fence corner. Station is 4.2 feet north of a fence rind 5.2 feet west of 
another fence. Marked by standard bronze disks as described in notes l a  and ?a. 
Reference mark No. 1, a standard bronze reference disk, note 110, is 10.876 
meters (35.68 feet) from station in  azimuth 87"lG'. Reference mark No. 2 
B. M. l.@I7 P H N X  (U. S. i7. 8.) (welded in  top of a 2%-inch iron pipe) is 
28.370 meters (93.08 feet) from station in azimuth 144"33'52". Azimuth mark, 
a standard bronze disk, note l l n ,  is 12 feet east of a telephone pole and 0.3 mile 
from station in  azimuth 325'53'25". 

Plane coordinates: (C), m=583,26.12 feet ; ~=860,325.09 feet ; the grid nzi- 
muth to  the azimuth mark=325"44'25".* 

Tower (nlaricopa County, F. G. Johnson, 1938).-About 5 miles east nnd 4 
miles south of Chandler on the  south bank of irrigation ditch and in the south- 
west quarter of sec. 16, T. 2 s., R. 0 E. Marked by standnrd bronze disks ns 
described i n  notes la  and ?a. Reference mark No. 1, a standard bronze refer- 
ence disk, note lla, is 18.584 meters (00.97 feet) from station in  azimuth 
248"25'. Reference mark No. 2, a standard bronze reference disk, note l la,  is 
18.725 meters (01.44 feet) from station in  azimuth 89"23'. Azimuth mark, a 
standard bronze disk set in concrete abutment of ao irrigation ditch, is 6 feet 
south of a power pole, 33 feet west of the rond, 24 feet east of n pump house 
and one-fourth mile west and 0.7 mile north of the station. The azimuth mark 
is 0.8 mile from station in azimuth 103°40'32". 

Plane coordinates: (C) ,  e=%0,558.51 feet; ~=817,906.84 feet; the grld azi- 
muth to the azimuth rnark=163"35'qS".* 

Weeks (Maricopa County, F. G. Johnson, 1938).-About 0 miles, nir line, 
north-northeast of Apache Junction and 0.6 mile southwest of Cottonwood Springs. 
On a rough, rocky high point on the west end of the first ridge west of Cottonwood 
Springs. Marked by a standard bronze disk as described in  note 2. Rrference 
mark No, 1, a standnrd bronze reference disk, note 12n, i s  2.972 meters (9.76 feet) 
from station in azimuth 274"45'. Reference mark No. 2, a standard bronze refer- 
ence disk, note 12a, is 4.294 meters (14.08 feet) from station in azimuth 24"04'. 
The azimuth mark, a standard bronze disk, note 12c, set in  a large boulder 3 feet 
high, 4 feet  long, and 2% feet thick, is about 30 yards north of the draw thnt goes 
toward the first saddle on the way to the station, and is approximately 0.35 milo 
distant in azimuth 284"17'52". 

Plane coordinntes : ( C ) ,  m=024,319.52 feet ; ~=908,096.02 feet; the grid azimuth 
to the azimuth mark=284°04'21".* 

Dromedary (Pinal County, F. G. Johnson, 1958).-About 4% miles east of 
Florence Junction, 9 miles west and 3 miles south of Superior, on the highest point 
of n low, rocky hill known as Dromednry Peak. Marked by a standard bronze disk 
as described in note 2. Reference mark No. 1, a standard bronze reference disk, 
note 12a, is 6,545 meters (18.19 feet) from station in azimuth 351"49'. Ileference 
mark No. 2 , 8  standard bronze reference disk, note 12n, is  7.035 meters (25.06 feet) 
from station in azimuth 81'12'. The azimuth mark, Const and Geodetic Survey 
bench mark N 107, is on the north side of U. S. Highway No. 80. 4.1 miles enst of 
Florence Junction, 150 feet north of the center line,f the rond, und is 1 m i 6  from 
station in  azimuth 133"01'41". 

Plane coordinates : ( C ) ,  @=702,83L86 feet : 1~820.281.48 feet : the mid  azimuth . -  
to bench mark N 10?=132"39'61".* 

Fraser (Pinal County, F. G. Johnson, 1938).-About 9 miles north and 5% 
miles east of Florence Junction and 8 miles west and 6 miles north of Superior. 
On the highest point of the divide between Mi11 Site Creek on the east nnd Frnser 
Creek on the west. Marked by a standard bronze disk as described in  note 2. 
Reference mark No. 1, a standard bronze reference disk, note l a ,  is 3x357 meters 
(12.00 feet) from stntion I n  azimuth 88'4W. Reference mark No. 2, a standard 
bronze reference disk, note 12a, is 4.403 meters (13.46 feet) from station fn 
azimuth 192'48'. Azimuth mark, a standard bronze dhk ,  note l a ,  is about 100 
feet northe& of the end of truck travel on western slope of t h e  hill and is  2% 
miles from station in  nxirnuth 51i040'30". 

Plane coordinates: (C) ,  r~='706,549.19 feet: 2/=800,092.07 feet ;  the grid azimuth 
to the nzimuth mark=55"18'10".* 

*This nzimutb ha8 been computcd by the flret formuln fp. 67) ,  neglectlng the second 
term. 
For notce in rcgnrd l o  marking of etntiona, see pnge 09. 
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b'upplcmcntaru points 

Phoenix-Tucson airway beacon 0 (Mnricopa County, F. G. Johnson, 1035) .- 
Plane coordinates: (C), x=481,011.23 feet : u=801,054.$4 feet. 

Phoenix-Tucson airway beacon 2 (Piii~il County, F. G. Johnson, 1938) .- 
Plane coordinates : (C), rc=B33,833.98 feet ; 11=798,124.58 feet. 

Phoenix-Tucson airway beacon 3A (Pinal County, I?. G. Johnson, 1038).- 
Plane coordinates: (C), ~=556,303.02 feet ;  2/=743,746.45 feet. 

Phoenix-Tucson airway beacon 3B (Pinal County, F. G. Johnson, 1938) .-- 
Plane coordinntes : (C) ,  x=574,364.48 fcet : 2/=728,749.85 fwt .  

Phoenix-Tucson airway beacon 5 (Pinnl County, F. G.  Johnson, l038).- 
Plane coorrlinntes : (a), (c=607,320.32 feet: ~=062,515.83 feet. 

B. M. 1407 PHNX (U. S. G. S.) (Mnricopu County, E'. G. Johnson, 103S).- 
See description of Queen. 

Plane coordinates : ' (C) ,  x=583,210.98 feet ; ~=860,401.38 feet. 
1 No check on this posltlon. 
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Figure 3.-Index map of Arirona rhowing aream covered by sketchem, Bgores 4 to 15. Figure 3.-Index map of Arirona rhowing aream covered by sketchem, Bgores 4 to 15. 
(All etatione on thh ekotch nre of flrst-order nccurncy. The Rectlon of Arlzonn eoverotl hy this publication Is 8hown In small Insert In upper rfght corner.) 
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Fipure 4.-Trimmlatlon In area. latitude 9 5 O 2 6 '  to 94'05'. lonpitude 110°60' b 111'40'. 
(Solid black trlanglrs for station Rymbols Indicate flint-order ntntlons and the open triandcs Indicate aecond or lower order.) 

250!100°-41 (Face 1). 178) No. 7. 
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Figure G.-Trlangdation in aren, latitude 3.9'26' to 84'05', longitude 111°40' to 112°20'. 

(Solid black triangles for slutlon symbols Iiidlcutc hat-order stations und the open triangles indlcute'second or lower order.) 

250900"41 (Iuce p. 178) No. 3 
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Fimra b.-Triangdation in area, latitude 13'25' to 34 "OS', longitude 112'20' to 113'10'. 
(Solid black triongles for statlon symbols Indlciite first ordw statlous und tlic open trliingles lndlcnte second or' lower order.) 

250000"-41 (Face p. 1781 No. 4 
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Figure ?.-Triangulation in area, latitude 55'45' to 3S02G'. longitude 110"SO' to 111'40'. 
(8o11d black trinngles for stntlon symbols indicntc flrst-order stlitloas nnd the open trlunglee Intllcntc wcoud or lo'wer order.) 

260000°41 (Face p. 178) No. (5 



Flare  8.-Trlangulallon in area, latltude 92'45' to 93'25'. longltude 111°40' to 112'20'. 
(Solid block trinngles for stntlon symbols indicnte flrsl-ordcr stutioiis nnd the open trinngles indicate second or lower order.) 

260OOO041 (Face p. 178) No. 0 



-t 

Figure 0.-Triangulation In area, latitude 82'45' tu SSO26'. longitude 11P020' to l l S o l O ' .  
(Solld black trlnngles for statlon symbols lndlcntc flrst-order stations and the opeii trlanglcs lndlcate second or lower order.) 

250000"41 (Fncc p. 178) No. 7 



Figure lO.-Trianpnlation in arm, latltudc SZ"05' to 92'45', lonpitudc 110'50' to l l l " 4 0 ' .  
(So11d black trlanglcs for stntlon ~ymb018 Indicate first-order Rtations and the open triangle8 fndlcute secand o r  lower 

order. ) 
260000°41 (Fncc p. 178) No. 8 



(8011d black trlangles for statlon symbols Indlcate flrst-order statfons and the open trlnnsles lndlcntc second or .lower 
order.) 
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Figure 12.-Trlagulatlon in area, latitude 82'06' to 82"46'. longtitude 112°t0' to i iSo lO' .  

(So11d black triangles for station symbols indicate flrst-order stations nnd tlio open trinngles indicate second or lower 
order.) 

260000°41 (Fnco p. 178) No. 10 



I I I 

Figure I8.-Trlangdation In ana. Iatftnde 8l02O’ to 32O05’, longitude 110O50’ to 111’40’. 

(Solid black trlnngles for stntion symbols lndlcate first-order etatlone and the open trlnnylc8 lndlcnte Recond or lower order.) 

2 5 0 9 0 0 ” 4 1  (Bocc p. 178) NO. 11 
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%are 14.--Trhnmlatlon in area, latltude 81'SO' to 32'06'. lonnitude 111'40' to 11PO20'. 
(8011d black trlangles for station symbols indicnte first-order stntions and the open triangles indicnte Rccond 01' lower order.) 

2601)00°-41 (Fnce p. 178) No. 12 
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Flpore 15.-Trlangulation in aren, latltudc 91'45' to 92'05', longltude 112"10' to 11S01O'. 
(Solid blnck trlnngles for 8tntloii symbols lndlcnte flrst-or der stntlons and the opon trlnngles lndlcnte second or lower 

, order.) 
260000°41 (Fnce p. 178) KO. 13 
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PUBLICATION NOTICES 

To make immediately available the results of its various activities 
to those interested, the  Coast and Geodetic Survey maintains mailing 
lists of persons and Arms desiring to receive notice of the issuance Of 
charts, Coast Pilots, maps, and other publications. 

Should you desire to  receive such notices, you may use the form 
given below, checking the lists covering the subjects in  which you are 
interested. 

(Date) ___-- - --_-_-___-_-__-_- 
DIIUNTOB, U. S. COAST AND GEODETIC SURVEY, 

Waahington, D. C.  
D ~ R  Sm: I desire that  my name be placed on the mailing lists 

indicated by check below, to receive notiflcation of the  issuance Of 
publicntions referring t o  t h e  subjects indicated : 

0 
0 
0 
0 
0 
0 
0 
0 
a 

109. 
1 W A .  
109-B. 
104-c. 
10s-D. 
1@9-E. 
10!3-F. 
1 0 3 G .  
10SH. 
109-1. 
109-J. 

Astronomical work. 
Base lines. 
Coast Piiots. 
Currents. 
Geodesy. 
Gravity. 
Hydrography. 
Leveling. 
Nnutical charts. 
Oceanography. 
Traverse. 

A catalog of the publicatioiis issued by all bureaus of the Depart- 
ment of Comnierce niny be had upon application to the Chief, Division 
of Publications, Department of Coinmerce, Washington, D. C. It also 
contains a list of libraries located in various citics throughout the 
United States, designated by Congress as public depositories, where 
all publications printed by the Government for public distribution 
may be consulted. 
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