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PRECISE LEVELING FROM RENO TO LAS VEGAS, NEV,, AND FROM 
TONOPAH JUNCTION, NEV., TO LAWS, CAL.* 

By H. G .  AVERS, Computer, and G .  D. COWIE, Assietsnt, 
Undkd States Coast and Geodetic Survey. 

QENERAL STATEMENT. 

This publication gives tho results of a lino of lovols bctweon Reno 
and Las Vcgm, Nov., and a spur line botwecn Tonopah Junction, 
Nev., and Laws, Cal., run by a pafty of this Survey under tho charge 
of Assistant Georgo D. Cowio during tho season of 1915. Tho line 
was run over tho tracks of tho Virginia & Truckco Railway from 
Reno to Mound Howo, Nev.; tho Southern Pacific Railway from 
Mound House, Nov., to Laws, Cal.; tho Tonopah & Gold!iold Rail- 
road from Tonopah Junction to Goldfield, Ncv.; the Las Vegas & 
Tonopah Railway from Goldfkld to Wagner, Nov.; the Bullfrog & 
Goldfield Railroad from WLLgllor to Bcatty, Nev.; and tho Las 
Vegas & Tonopah Railway from Boatty to Las Vogas, Nev. Tho 
line from Ron0 to Las Vegns, Nev., has a length, including spur 
lines, of 472 milos (760 kilometors) and k e s  tho elovations of 197 
permanent bench marks. Tho spur line from Tonopah Junction, 
Nov., to Laws, Cal., has a length of 75 miles (120 kilometers) md 
fixes tho elevations of 31. permanent bench marks. 

Tho engineer who wishes only, to obtain the standari dovations 
of tho bench marks and thoir descriptions may finu the dosired data 
on pages 28 to 44. At tho back of this volumo there is givon as 
index which enables one to find easily the pages on which aro the 
elevations and descriptions of mmks at any particular place. 

STANDARD ELEVATIONS. 

There havo been four general adjustments of tho prociso levels of 
the United Statos, oach succeeding 0110 having beal made necessary 
by important additions to the net. Tho last adjustment showed the 
net to be surSciontly strong to t3orve without change (except for dis- 
turbed local areas) for giving h o d  or standard dovations to the 

* For othor elovntiom in Califomin and Novedn 800 UnlM Stetos COWt and Gwdotio S W o y  Sp~ciol 
PublIcntiona Nos. 18 and P nnd Unltod States Qoologloel Survey Bulloth Nos. 842,481, nnd 481). 
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6 PRECISE LEVELING. 

public. To this net, as ked by the 1912 adjustment (the results of 
which are shown ii!. Special Publication No. 18, of the Coast and 
Geodetic Survoy), will be adjusted tho separate lines as thoy may bo 
run in the future. 

The line from Rono to Las Vegas, Nev., has been fitted in or 
adjusted to the standard elevation of bench mark 3H, at Reno, 
Nev., and the standard elevation of bench mark P at Las Vegas, 
Nev. As the line from Tonopah Junction, Nev., to Laws, Cal., is 
pot part of a loop, the elevations on it are based upon the elevation 
of bench mark U,, at Tonopah Junction ns determined by the line 
from Reno to Las Vegas, Nev. 

T h e  elevations given on pages 28 to 44 of this publication are 
considered as standard or fixed. 

From time to time in the future, general adjustments of the level 
net will no doubt bo made in order to obtain tho thooretically best 
elevations of the junction points, but such adjustments will not 
disturb the standard elevations, unless they are found to be greatly 
in error on account of blunders in the leveling or duo to tho rising or 
settling of the bench marks from earthquake disturbances or the 
operations of man. Occasionally the elevations of bench marks are 
changed by mining operations, drainage, and othor local agencies. 

ORTBOYETBIC CORRECTION. 

The orthometric correction was applied to the observed difFerences 
in elevation shown on pages 8 to 24 before they were adjusted 
between the Reno and Las Vegas elevations. This correction elimi- 
nates from the observed results the eflect of the convergence of level 
surfaces as the poles of the earth are approached, and the elevations 
obtained represent the vertical distances of the points above mean 
sea level. 
The orthometric correction on the line Reno to  Las Vegas, Nev., 

is + 0.3779 meter; on the line Tonopah Junction, Nev., to Laws, Cal., 
it is $0.1233 meter. 

(See p. 49, Special Publication No. 18.) 

DETAILED STATEMENT OF RESULTS. 

Work was begun at  Reno, Nev., on May 19, 1915, and continued 
on the Reno-Las Vegas line until July 27, when the party had reached 
Rock Hill, Nev. The line from Tonopah, Nev., to Laws,CaL, was run . 
between July 29 and August 20, attar which work was resumed on 
the Reno-Las Vegas line at Rock Hill and ww completed at  Laa 
Vegas on October 30. 

Precise level No. 11 was used. This instrument is liko the adopted 
model, which is described in detail on pages 200 to 211 of Appepdix 
3 of the Report for 1903. 



PRECISE LEVELING. 7 

Rods BA and BB were used the entire season. They are the 
regular typo of self-reading rods and are described on pages 415 and 
416 of Appendix 8 of the Report for 1899. 

In the standardization of tho rods a change from former practicfu, 
has been made. Formerly the rods were measured by the iostru- 
ment division of this Survey at tho beginning and the end of the 
work. The behavior of the rods during the season was watched by 
means of a steel tape especially designed for that purpose. The 
measurements in the field were sufliciendy exact to indicate whether 
the rods maintained their lengths or actually changed and the 
amount of the change, if any. If the length of the rods underwent 
only small changes, a mean length of the rods for the season was 
adopted from the office measurements. 

The rods ~Q now measured accurately, at frequent intervals, in 
the field and the resulting lengths are used in the office computation 

Rod Lengths 

I.Omm 

0.5mm. 

Smeter 

-0.5mm. 

Apr: Muy June Ju/u Aug SepA Oct  -NOY 

FIQ. l.-Gk~tves showing changea in rod lengths.  

of the lines. Tho lengths of the meter intervals are transferred by 
means of a beam compass to  a standard moter bar. Three such 
transfers of each motor space constitute one measurement. 

The standard meter bar is a strip of invm metal 7 millimetore wide 
by 0.5 millimeter thick and a little more than 1 metor long, having 
near one end of it a small conical hole and about 1 meter from it, at 
the other end of the bar, a series of fine-line graduations. To protect 
it from injury the entire strip is set into a dovetailed groove in a brass 
bar 1 inch wide by inch thick and about 3% feet long. The invar 
strip is fastened to the brass bar at only one end so as to allcw free 
longitudinal oxpansion. Standard meter bar No. 2 was used. This 
bar has a length of 0,999984 meter at Oo C., and has a temperature 
coefficiept of 0.0000004 per degreo centigrade. 
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3.3 
1 .4  
1.1 
2.0- 
0.4 
4.3 
1.0 
3.0 

1.0 
1.7- 
4.2- 
3.1 
3.1 

0.7 
1.2 
4.3 
0.9 

...... 

...... 

...... 
3.0 
3.0 
0.7- 
3.1 
3.3 
1.0 
0.3 
1.0 
0 . 0 -  
0.3 
0.2 
0.5 
1.7 
0.0 
4.0 

The figure on page 7 gives graphically the lengths of tho rods 
obtainedfrom the Geld measuremonts. Tho results show that the 
rods decreased in length in proportion to the length of time they 
were used. 

In the computations various lengths of the rods adopted fromthe 
field measurements of the rods were used. The index correction of 
rod AA was -0.4 millimetor; of rod BB -0.6 millimeter. 

At Reno, Nev., two bench marks and a t  Las Vegas, Nev., four 
bench marks were recovered. The new determination of the dSer- 
ences of elevation between these bench marks showed that thoy had 
not been disturbed since their establishment. 

The elevations in the following tablo depend on tho standard ele- 
vation of bench mark I&, at Reno, 1370.224 meters: 

Results ojleveling, Rem to La8 Vegas, Nev., and Tonopalr Junction, Nev., to Laws, Cal. 

RENO TO LA9 VEGAS, NEV. 

- 
+ - 
- - - - 
- 

- 
- 
- - - - 

- - 
- - - - - 
- - - - - - 

Date. 

1.2 
0.2 
0.9 
3.5 
3.1 
7.4 
6.8 
9.4 

1915. 
May 19-19 ..... 

Do.. ...... 
Do.. ...... 

Mayi9-m ..... 

- . 
z.... 
3.... 
Ne.. 
4.... 
K . . . .  
G... .  
00.. 
7.J 

May 19-22.. ... 
May22 ........ 

2.692 
3.884 
4.700 
6. m0 
0.813 
7. B(n 
8.281 
9.388 

Do.. ...... 
May 19-21. .... 

Do.. ...... 
Maaym-21 ..... 

Do.. ...... 
Do ........ 
Do.. ...... 
Do.. ...... 

Mny 22-22... .. 
Maym-21 ..... 

Do.. - ._ . ~. 
Do.. ...... 
Do.. ...... 
Do.. ...... 

May 22-22..... 
Msy 20-21 ..... 

Do.. ...... 
May22-26..... 

Do.. ...... 
Do.. ...... 

1367.3702 
1354.3001 
13E3.4467 
1358.4581 
1360. Ka34 
1357.4802 
1367.8631 
1380.7663 

Do.. ...... 
Do.. ...... 

May 25-25.. ... 

10.382 
11.536 
l2. &Z 
13.554 
14.672 

16.743 
10.880 
17.844 
18.240 ........ 

-Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 

Moy 28-n.. ... 

................. 
1373.1616 
1378.2025 
1379.7l73 
1381.2505 
1384.8167 

1383.0783 
1383. o200 
1400.8828 
1402.3248 
14m.9517 

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

Do.. ...... 
May 28-27... .. 

Do.. ...... 
Do.. ...... 
Do.. ...... 

10.4 
8.7 
4.5 
7.0 

10.7 

From B. M. tc n. M. 

............ 
Po ... 
8.... 
Q.... 
10 ... 
Q... 

MrHe ( W  
B.  M.). ....... 

....... 
1-R. 8. B .  df 

. 3.1101 

. 3.4527 

.1.5347- 

.3.5G89 

. 3.MujG- 

. 8.2010 . 0.0511 . 7.8654 

. 1.3424 

. 1.3494 

1-2.. ......... 
23 ........... 
3-Ne. ........ 
Np-4 ......... 
4-5 ........... 
G-G.. ......... 
GO9 .......... 
Op-7.. ........ 
7-Pp .......... 
Pg-8.. ........ 
E-9.. ......... 
0-10.. ........ 
l0-Q ......... 

.............. 
- 3. iiis + 3. iiio + - 3.4569/+ 3.4548 + 

1.6310+ 1.5332- - 3.5641 + 3 . W 2  - 
3 . m  ........... - 8.2012.f 8.2016 - + 0.0523 - 0.0517 - - 7.9541 + 7.0502 - - 1.3415 + 1.3420 - - 1.S4.94 + 1.94891.. 

I QBll.._.. .... 
11-12 ......... 
12-13.. ....... 
13-&. ....... 
13-R. 9. B.  M 

11.4 
12. G 
10.9 
17.8 __.__ 
20.8 
24.4 
26.1 
28.2 
31.6 
32.6 
32.8 
31.8 
31.8 
31.6 
31.3 
81.8 
33.5 
33.5 
37.6 

Rp-14 ........ 
14-8.. ....... 
b l 5 . .  ....... 
15-16.. ....... 
1017 ......... 

............ 
11 ... 
12.. . 
13 ... no.. 
R.S. 
B. bf. 
14 ... 
&... 
15 ... 
10 ... 
17 ... 
TP ... 
18 ... 
Up.. 
Vp.. 
We.. 
19 ... 
20 ... 
21. .. 
E . . .  
xo.. 

17-To.. ....... 
T r 1 8  ......... 
IE-UP.. ...... urv, ........ vrwo ....... 
Wr19.. ...... 
to--20 ......... _. -. 
20-21 ......... 
21-22.. ....... 
22-xo ........ 

- - 

D Ls- 
nnc8 

- 
km. 
0.48, 

.... 

.... 
0.45 

1.11: 
0.6L)r 

0. W! 
1.08: 
1.011 
1.m 
1.08: 
1.0% 
0.37i 
1.111 

0.9g 
1.15' 
0.98 
1.0% 
1.011 

1.171 
1.13; 
1.W 
0.30: 
0.3ff 

1.M 
1.07: 
D. 58: 1.m 
1 . Z  
1.14: 
D. ge( 
D. Bu: 
0.234 
D. 184 
1.07t 
D. 104 
1 . E  
l . l& 
1.12; 

.... 

.... 

DifIoronco of olovntion. IDLwropnncy. 1 I I nh . .  
- Des- Dis- &-ed 

i p -  tar~co elova- 
Total tlon from tion 

sea levol. 

m. I m. I m. I m m . ) m m . I  I km. I m. . 1.7787- 1 7798+ 1778.9 ............. He.. O.WlS?O.t&$ 

. 5 5176If 5 6185- 5.51Ro- 1 O +  2 1 l . . . .  150'11362.9278 . ):60961.. .. :. .. .I+ .€'.6OS61.. ..:.I.. .. .: .I R R ' A f  8.1. 1 .. .:. . .~1366.@13 

- 6.012711 5.01011+ 6.01141- 
. i.M5i - . 2.0051 + . 0.4801 - 
. 8.7041 - 
. 8.7638 - . G.3M7 - 

i.&% + 
2.0072 - 
0.49G9 + 
8.7022 - 
0.39G2.- 
......... 



PRECISE LEVELING. 9 

Reaults of leveling. Reno to Las Vias, Nev., and Tonopalr Junction, Nev.. to Laws, Ca1.- 

Ob- 
Dfs- served 
tance e l e m  
from tlm 
B.M. above 
Ho. mean 

sea level. 

................ 
33.~1540.4662 
34.8581636.oBl4 
36.723 1642. W 
30.662 1546.6338 
38.043 1640.6286 
38.3721641.06M 
39.625 1642.4716 
40.6?38 1567.0516 
41.785 1669.0246 
42.377 1582.0227 
43.018 1636.3890 

48.882 1473.8233 
47.201 1470.6676 

49.686 1428.1336 
49.8001428.8544 
60.143 1425.6783 
60. 416 1428.8604 
60.811 1428.8218 

61.267 1422.7251 
52.824 1414.7191 
63.055 1411.8205 
63.W 1411.8632 
63.102 1411.8744 
64.241 1412 6123 
65.362 1408.2848 
66.440 1403.6046 

67.001 
68.198 1402.28!3j 
68.878 1394 7630 
6Q.Q7611386:W18 

44.708 i6io.mia 
46.776 1485. w.4 

48. mi 1440. tun 

........ 16m.S,$76 

........ 

................. 
61.0311138). 8888 
62.105 1400.0281 
83.270,1427.3!2&4 ................. ................. ................. 
64.391 1451.0lW 

65.623i1476.8340 
................. 
................. 
66.704 1503.7921 
67.036 1611.8817 ....... .1608.6068 

67.284’1E04-3W 
68.177 1485.3409 
69.221 1487.4281 
70.m 1442.6391 
71.631 1422.4708 
72.724 1sBB.6618 ................. 
72.744 1396.4676 
72.764 1396.612tl 
73 310 1383. &B7 
74:473’1358.0179 

76.66C1332.7673 
76.677 1327.0471 
77.114 1327.9310 

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

........ I ism. SOB 

68598’-10-2 * Releoted. 
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Resultsof leveling, Renoto Las Vegas, Nev., and Tonopah Junction, Nev., lo Laws, Ca1.- 
Continued. 

81-82 .......... 
X ~ D - 8  ......... 
K3-Yio ......... 
8SXlD ......... 

Ylo-zlo.. ...... 
Z1D-All.. ...... 
All-Churchill.. 
Ail-84 ......... 

Jlete. 

1.1631+ 
1.096 - 
0.654 - 
0.286 - 
0.012 + 
0.902 + 
0.714 + 
0.UO - 

1916. 
June 10-11.. .. 
June 12-12.. .. 
JunelO-11. ... 

Do.. ...... 
Do ........ 
Do.. ...... 
Do.. ...... 
Do. ....... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 

June 12-12.. .. 
Juno 10-11.. .. 

Do.. ...... 
June 12-11.. .. 

Do.. ...... 
June 11 ....... 

&I-85 .......... 1 1BG+ 
55-86 .......... I 1:175 

June 12-11-. .. 
Do.. ...... 
Do.. ...... 

+ 

June 12-14.. .. 
June15-15 .... 
June 12-14. ~ ~. 
June 14. ...... 
June 12-14.. .. 

0.7000 
0.2930 
0.8088 

Do.. ...... 
Do.. ...... 
Do.. ...... 
Do ........ 

J u n e l M 5  .... 
Juno 12-14.. .. 

Do.. ...... 

+ - - 

Do.. ...... 
Juno 15-16.. -. 
June 16-14.. .. 

Do.. ...... 
Do.. ...... 

June1616 .... 
Juno 1 6 1 4  .... 
June 10-14.. .. 
Juno 18-10.. .. 

3.1 
1.9- 
0.3 

Do.. ...... 
Do.. ...... 

June 17-10.. -. 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 

- 80.1 
02.0 - 82.3 

DO.. ...... 
June 17-18.. .. JUn017-17 .... 

Do.. ...... 
Do.. ...... 
Do.. ...... 
Do ........ 
Do.. ...... 
Do.. ...... 
Do ........ 

June18-18. ... 
Do.. ...... 
Do.. ...... 
Do.. ...... 

RENO TO LA9 VEOAS, N E V . 4 n t i n u c d .  

Ob- Differonce of olevntion. Discrepancy. 
Des- Dls- aerved 
igna- tnnw eleva- 

Totel tion from 

lnted. sea level. 

From B. M. to Dis- 
B.M. tance. For- Back- 

line. line. tial. mu- B.M. 

------ 
68-Qia . .  ...... 
Qio-59.. ....... 
6860 .......... 
m 1 . . . .  ...... 
61-82.. ........ 
81-Randall.. .. 
8ZRio ......... 
RirSio. ....... 
81D-63.. ....... 
63-G4..... ..... 
64-65.... ...... 
65-06 .......... 
88- cancy ...... 
86-67.. ........ 

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

............... 
B'I-T~~.. ...... .I 
Tm-LM.-. ...... 
B-69. ......... 
89-70.. ........ 
70-R.R. B. M.- 

10 A .  I 

km. I m. 
77.334i1332.6468 ....... I ......... 
78.34711334.7518 
70.38881330 3331 
80.427'1328: 524.5 
81.6% 1326.8844 ....... 1S&S.6660 
82.079 1328.0812 
82.700 1325.6344 
83.801 1324. Boo0 
84.885 1321.3125 
85.944 1318.2878 
88.9771308.2880 ....... 1508.8e77 
88.225 1307.8812 ................ 
8(1.101~1307.gggo 
90.288 1307.0288 
80. 822'1307.1301 
91.774 1304.9811 ....... 1908.8686 

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

77-78. ......... 
77-Tugtle ..... 

....... ............... 
wi,,-79. ...... .I .o:iOJl f 
79-80.. ........ 1. 100 + 
80-81 .......... 1.1041- 
............... I ...... I- 

8637 .......... 
87-01,.. ....... 
uI,-98 ......... 
88-63.. ........ 
89-00 .......... ....... .I O.3nl+ 

0 . l W  - 
2.0191 + 
0. e804 . . 
4.1446 + 
0.4834 + 
3 1427+ 

*I:M38'+ 

0.8332 - 
0.18f61- 
0.0699 - 
0.07d- 
0.8468 + 
1.0177 - 
4.8357 4- 
4.8389 + a. 1409 - 
4.8780 + 
2.0254 + 
0.6352 + 
0.6312 - 
1.2345 - 
1.5095 - 
0.00 + 
4 . 1 2 -  
7.7723 - 
0.28111- 
9.7820 - 
6.2781 + 
0.8180 + 
0.01"- 
0.41Od- 
2.14X'- 
1.1078'- 
1.lW- 
1.1088 - 
0.2889 - 
0.0985 - 
0.2940- 
0.8088 - 

0.33881+ 

1.65481+ 

0.2826;+ 

....... I +  
4.1412- 
0.4818'- 

3.1439 - 
1.65243 
1.555817 

0. rote,+ 
0.0721 + 
0.0697 . . 
0.8464- 
1.0480+ 

3.1485 + 
4.8791!- 
2.0235 - 
0.5368- 

1.2335+ 
1.5658+ 
0.00m- 
4.1208 + 
7.7710 + 
9.7841 + 
6.2781!- 

0.339i- 

0. a353!+ 

*4,84w- 
4.53633;.. 

0. r312)+ 

0. %m1+ 

0.8156!- 

0.70101+ 
0.28211+ 
0.8QSoI+ 

........ 

... ... 

... 

... 

.......I . .......I .............. \ ......... 
0.8408,+ 0 4 - 68.9 79 ... lM.0321261.18211 
1.0178,+ 0.3- 68.8 SO... 105.1321292 2406 
4.83081+ ...... 1.0- I 67.01 81. .. I 106.~38~1287:4038 .... 1.tjkii:O 

0.1 - 60.1 
1.0- 64.6 
1.0 - 66.1 
0.0 - 66.1 
1.0- 67.1 
3.71- 60.8 

0.0- 80.8 
2.41- 58.4 

...... 
82.. . 
B... 
YlO . . 
210.. 
An.. 
M... ......... Rall. 

1.71: 02.d a... 
M... 
87 ... 
Bii . . 
88... 
89 ... 
Qo... 
CI1.. 
91 ... 
gz... 
93... 
M... 
Dii.. 
95 ... 
go... 
97 ... 
Eli.. 

XlD-. 

*Rejected. 



PREOISE LEVELINQ. 11 
Reaultaof h e l i n g ,  Reno to Lm Vegas, Nev., and Tonopah Junction, Nev., to Lawn, Ca1.- 

Contmued. 
RENO TO LA8 VEGAB, NEV.-Continued. 

Date, From D. M.to Dl.% 
U.M. tance 

I l- 

DEerence of alevation. /Discrepancy. I 

m. m. m. mm. mm. 
I- 0 .343  - O . S p 1  + 0.S417 ............. nail ---I-- 

Ob- 
Dls- eerved 

tance deva- 
from tion 
B.M. above 
EO. mean 

sea level. 

kin. m. ........ 1S10.68& 

....... IS09.WO8 
129.113 1310.3333 ................ 
130.100 1310.4562 
131.290 1310.- 
132.402 13ll. 2237 
133.470 1312 1128 
134.851 1311.2038 

135.740 1313. OBBL 
138.828 1314.6436 
138.101 1313. nZa 
139.297 1314.8320 
140.384 1317.6160 ....... ISl7.0& 
141.445 1316.9515 
142.683 1314.8163 

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

...... . I l S t J .  6 9  
1rcj.m iaa.ei6 
157.010 1338.4317 

,75272 1254.3051 
178.333 12.52.0043 .n. eu iaaa. cw 



12 PBECISE LEVELING. 

Rcdzcltaof leveling, Reno to Laa Vqm, Nev., pnd Tonopah Junctbn, Nev., to Lawa, Ca1.- 
Contmued. 



PBEOISE LEVELING. 13 
liesulteof leveling, Reno to La Vegm, Nev., and Tonopah Juwtion, Nev., to Laws, Ca1.- 

Continued. 
RENO TO LA6 VEQAB, NEV.-Contlnued. 

Dnta. 

1916. 
July 12-13.. ... 

Do.. ...... 
July 12.. ...... 
July 12-13.. ... 
July 14-16.. ... 

Do.. ...... 
Do.. ...... 
Do.. ...... 

July1516 ..... 
Do.. ...... 
Do.. ...... 
Do ........ 
Do.. ...... 
Do.. ...... 

July 1518.. ... 
July 14-16.. ... 

Do.. ...... 
July 17-17.. ... 
July-18-16.. ... 

Do.. ...... 
July 1517.. ... 

Do. ....... 
Do.. ...... 
Do.. ...... 
Do. ........ 
Do.. ...... 
Do. ....... 

July 17-17.. ... 

Do.. ...... 
July 19-20.. ... 
July B... ..... 
July 18-20. .... 
July 20-20... .. 
July 19-20. .... 

-Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 

July 19 ........ 
July 18-20.. ... 

Do.. ...... 
Do.. ...... 
Do.. ...... 
Do ........ 
Do. ....... 

July 19.. ...... 
July 21-21.. -. . 
July 21-22.. ... 

Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 

July 21.. ...... 
Do.. ...... 

July 23-23. .... 
July 23-23.. ... 

Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do .__._._. 
Do ........ 

July 21-22.. ... 
July 21-22.. ... 
July ZI-Z2.. ... 

From B. M. t o  
B. hl. 

179-01 %.....- 
Qi&O. .  ..... 
180-Ktnkead.. 
180-181.. ..... 
181-182.. ..... 
162-183.. ..... 
183-81, ....... 
811-184. ..... 
184-112.. ..... 
ht-1 85... ..... 
186-Jir.. ..... 
JirlM.. ..... 
1Ro-187. ...... 
167&?s ....... 
188-Acme.. .. 
189-188 ........ 
189-Xu ........ 
KIS-180.. ..... 
180-191. ....... 
191-192. ....... 
192-193.. ..... 
19s-h.. ...... 
I,,-194.. ...... 

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

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

l6i-106. ....... 
195-186.. ...... 
180-197.. - .. _ _  , 
197-M1p. ...... 
M1s-lQ8. ...... 
M i - h n i n g  . , 
19&199. ....... ............... 
1ml-mo.. ...... 
200-N~ ........ 
Nir201 ........ 
201-202 ........ 
2Q.2-29x3. ....... 
205-0ll ........ 
r e 0 s - N ~ ~  Bw- 
012-204 ........ 
204-205.. ...... 
205-200.. ...... 
206-207.. ...... 
207-pla.. ...... 
PirQii.. ...... 
P1rMna.. ... 
Qis-Rrs- ...... 
Rir!Ul8.. ...... 
208-208.. ...... 
208-210.. ...... 
210-211.. ...... 
211-61n.. ...... 
SIJ-212. ....... 
sl&odadiie ... 

ton. 

212-213.. ...... 
213-214.. ...... ............... 
214-216 ........ ............... 
215-Tlt.. ...... 
T3-21210. ....... 
zi6-217 ........ 
217-218. ....... 
%l&Rhod ea.... 
118-ale.. ...... 
818- !lbnmab 

J n c -  
2I%Ul$... ..... 
UUVU.. ..... 0.812 + e. 7769 - e. ne1 + 6. mo + 0.2 - w. 7 ua.. 281. ri 1843. KIIB 

.Wd+ 0.70801-- 0.7WI+ 0.7WI 0.d- ball V u . ~ 2 8 1 . % $ L W ~  



14 PRECISE LEVBLTNG. 

ReSulBof leveling, Reno to Las Vegas, Nev., and Tonopah .lumlion. hlev.. to Laws, Ca1.- 
Continued. 

From n. M. t o  
n. N. Date. 

~~ 

Ob- 
Des Db- sorved 
igm- tnnco oleva- 

Tow tlon from tlon 
ward wnrd hlonn. Pw- WCU- Of U . N .  above 

tinl. mu- B.M. IIo. mom 
Intad. soa Ievol. 

DifIoronco of elevation. Discropmcy. 

Dis- 
tnnco. For- Bock- 

Uno. line. 
-___------- 

1915. 
July 23-24.. ... 

Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 

July 28-28. .... 
July 23-24... .. 

Do.. ...... 
July 28-26 ..... 
July 23-24.. ... 

Do.. ...... 
no.. ...... 

July 27-24.. ... 
July 27.. ...... 
JulY27- 24... .. 
July 27-27.. ... 
July 27-24.. , . . 
July 28-27.. ... 
July 27-27.. , . . 
July-2 o-n..... 

U O  ........ 
July 27-27. .... 
July 28-27 ..... 

Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 

Au 23-24.... 

Do.. ...... 
Do ........ 
Do.. ...... 

Aug .25-25.... 
Do.. ...... 

%o.. ...... 

Do.. ...... 
Do.. ...... 

Aug.25.. ..... 
Au %24.... 

Aug. 25-25. -. 
AUgA25-24.. .. 

so.. ...... 
u o  ........ 

AUg. 25-27.. .. 
Do.. ...... 

Aug. 20-27.. .. 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 
Do.. ...... 

Aug .28-28.... 
Aug .2&23.... 

Do.. ...... 
Ang. 28-28.. .. 
An 28-28.... 

Aug. 30-28.. .. 
Aug. 30-30.. .. 
Aug. aO-2a... .. 

%o.. ...... 



PRECIS33 LEVELINQ. 15 
Recrultaof leveling, Reno to taS Vega, Nm., and Tonopah Junction, Nev., &Lawn, CaL- 

Conhued . 
RENO T O  LAS VEOAS, NEV.-Contlnued. 

DifIorence of olevation. Discrepancy. Ob- 
Des- Dls- served 
Igna- tnnce eleva- 

Total tion from t ion 
Par- accu- of D.N.  above 
tlnl. mu- B.M. EO. mean 

Mod. sea levol. 
ward 

FromB.M.to Db 

-.- 



16 PRECISE LEVELING . 
Resultaof leveling. Reno to L ~ A  Vegas. Nev., and Tonopah Junction. Nev., to Laws. Ca1.- 

RENO TO L A S  VEQAS. NEV.-Continued. 

1)iITcrouco of olewition . 
._ .. ... 

FromD . X t o  Dls- 
B.M. tnnw . For- Back- . 

line . Ilno . 
------- 
km . m . m . m . 

396-397 ........ 1.188 . 2.2785 + 2.27% . 2.2785 

398-389 ........ 1.141 . 9 . 4 N  + 9.4975 . 9.4070 
369-4 00 ........ 1.087 -12.8350 +12.834" -12.8340 
400& ........ 1.W -14.4774 i-14.4717 -14.4770 ............... .._._. .-14.4800+11.47811 
CIS-401 ........ 1.165 -15.0487 f15.6457 -15.6472 
401-402 ........ 0.W7 -11.2520 t-11.2475 -11.24% ..................... -11.2490 t l l  . 2.186 
4@I)Ia ........ 1.087 - 1 4 . W  +14.5072 -14.50!30 
Dta-403 ........ 0.810- 8.2087 C 8.2108 . 8.MB8 
4CU-404 ........ 1.W -12.8015 +12.BG88 -12.8soG ..................... -12.86R7 +12.8671 
404-4 05 ........ 1.080 -11.7877 +11 . 7857 .ll . is67 
405-408 ........ 1.088- 6.0185-t- 6.0107- 6.0148+ ...................... 6.0135 +- 6.0104 
4W4W ........ 1.142+2.lSOB-2.1551+2.1530+4.2--149.1 
407.lh ........ 
R ~ x W y k c  .. 0.904 . 1.6846 + 1.'688$- 1.6860 

408-403 ........ 1.088 + 4.6994 . 4:6983!+ 4.6988 
402-410 ......_. 1.139f 6 1 . 6.0984+ 6.WW2- 
410-411 ........ 1.143 + 8.9% . 8 92R2 + 8 9288 
411-412 ........ 1.035 + 9'86R3 . 9'8649 + 9'8866 
412-Fla ........ 0.973 +IO2980 -10 3023 + 1 0 3 W  
Fir413 ........ 1.024 + 5 9587 . 6:96i?2 + 6'0594 
413-414 ........ 1.141 +15:2043 -15.2060 +l5:2052 
414-415 ........ 0.011 + 3.3432 . 3.3459 + 3.3448 
41S410 ........ 0 584 -I- 8.374 . 8.3731 + 8 3738 
416-417 ........ 1:kl +14.259~--14.25!Xl+14:2505 
417-418 ........ 1.103 f14.0447 -14.0478 +14.0462 
418-419 ........ 1.081 +15.753L?-1.5.7522 +16.752? 

. 1.080 +14.1872 -14.1898 +14.1&5 
4 8 2 4 1 s  ........ 0.506- 1 ..W 6 + 19018- 1.9021 
420-421 ........ 1.123 +l8.& -16:9204 +16.9204 

397-398 ........ 1.095 . 6.0477 + 5.0470 . 6.0474 

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

1.22 + 4.8765 . 4 877614- 4.8770 

K15.408 ........ 1.085 . a.m + a zwil- 3.2382 

421.422 ........ 
422423 ........ 
425-424 ........ 
424-E la ... ..._, 

1.MG +14.9102 -14.9123 +14.0142 
1.130 f15.6927 -15.6438 +15.8932 
1.138 +14.5430 -14.6458 +14.6444 
1.108 + 1.8N . 1.RDBO + 1 . 8 W  

Rlt.-noadngoJ 0.631 + l.t9R3 . 1.8980 + 1.8991 
L . V . & T . R . E . O_n.T . s 

Date . 

.- ... .. 

Discropuncy . 
DCS 
igno 

Total tion 
Par- accu- of 
tlnl . mu- B.?d 

luted . 

mm . mm . 
0.0 -162.3 307 . 
. 1.0 -162.6 380 . + 0.8 -101.8 400 . + 3.5 -158.3 Cu . 

....._. _.___ 
4- 3.0 -155.3 401 . + 3.2 -152.1 402 . 

. 0.6 -152.7 Dia . . 2.1 -154.8 403 . . 2.9 -157.7 404 . 

+ 2.0-155.7 405 . 
2.4-153.3 40% 

407 . 
E15 . ............ ! RaL + 0.2 -147.8 408 . . 1.1 -148.9 409 . 

1.8'-150.5 410 . 
. 1.3'--151.8 411 . . 3.4'-1.55 2 412 . + 4.3'-150:9 Fls . + 1 G'-149.4 413 . + 1:7\-147.7 414 . + 2.71-145.0 418 . . 1.6,-146 5 416 . + 0.8'-145:; 417 + 3.1-142.6 418 . . 1.0  -143.8 419 . + 2.6 -141.0 420 . + 0.0-140.4 0 1 5  . + 0.1 -140.0 421 . 

+ 0.7 -1~1.6  a98 . 

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

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

........................... 
+ 1.1 .148 . 

. 3.9 -144.8 422 . + 1.1 -143.7 423 . + 2.8 -140.9 424 . 
0.0 -140.0 IJis . ............. Raii 

1915 . 
Bept . 10-9 ..... 

DO ......... 
Do ......... 
Do ......... 
Do ......... 

sept . 10-10 ..... 
a p t  . 10-0 ...... 

Do ......... 
Bept . 10.10 ..... 
Bept . 11-9 ...... 

Do ......... 
Do ......... 

Bept . 11-11 ..... 
Bept . 11-13 ..... 

Do ......... 
Bept . 13-13 ..... 
Bept . 11-13 ..... 

Do ......... 
Do ......... 
Do ......... 
Do ......... 
Do ......... 
Do ......... 
Do ......... 
Do ......... 

Bept . 13-14 ..... 
Do ......... 

km . 
381.755 
382.840 
383.981 as .w8 
388.158 

Do ......... 
Sept . l b 1 4  ..... 

Do ......... 
Do ......... 
Do ......... 
Do ......... 

Bept . I S 1 5  ..... 
Bept . 16-1. ..... 

Do ......... 
Do ......... 
Do ......... 
Do ......... 
Do ......... 

m . 
1615.4368 
1610.3884 
1600.8914 
1588.0588 
1573.5798 

IJO ......... 
sept . 18-16 ..... 

D o  ......... 
DO ......... 
Do ......... 
Do ......... 

Bept . 16-17 ..... 
Do ......... 
DO ......... 
Do ......... 

Bept . 17 ........ 
Bept . 18-17 ..... 
@apt . 1&17 ..... 
a p t  . !&m ..... 
Bept.18-17 ..... 

Do ......... 
Do ......... 
Do ......... 

394.593 
395.845 

396.930 
308.018 
399.157 
400.300 
401.335 
402.308 
403.332 

405 . a54 
408.669 
4 0 7 . m  
408.973 
410.063 

411.176 
412.222 
413.362 
414.480 
416.598 

....... 

4w . 4 n  

405.86~ 

410.568 

....... 

Do ......... 
Bept . 18-20 ..... 

Do ......... 
Do ......... 

................ 
1488.4512 
1501.3282 
1 9 741% 
1 % : 0  
1502.7888 
1jo8.W 
1517.8108 
1527.6834 
1537.0836 
1643.9430 

1502.4WL8 

1686.1281 
16Q9 . 1723 
1614 . gw) 
1628.11% 

1646.0339 
1080.04R1 
1078.6413 
1081.1857 
1893.0853 

im . 1482 

ism . 8888 

1 0 . t ~ .  2114 

1094.38& 

Do ......... 
Bept . 21-21 ..... 
Bept . l a m  ..... 

Do ......... 
Do ......... 
Do ......... 

w . IC . IC . 
u15-425 ........ 
4t6-j.H ........ 
fB- I:, ........ 
15-J .......... 
1 &6 ........ 
&-Lm ........ 
425-427 ........ 
1274% ........ 
-429 ........ 
429-430 ........ 
43o-hfl5 ........ 
M15-431 ........ 
W-Rul Rock .. 

0.651 + 1.3020 - 1 . 3 W  + 1.3612 - 1.0 -142.4 425 . 
1.181 +188oR9--1~.80pO+1G.80~~- O S - t &  R 
0.0.99+18~&499-18.6601 +18.6680- S:8-146:0 f!: 
0.106 f 0.6515 - 0.6193 + 0.6803 - 8.0 -148.6 J 
0.@73+ 3 . S - S.4S@+ 3 . .  9.42 0.1 148.7 2;; . 
0.f + S ~ ~ - S . 6 0 8 9 + 3 . ~ ~ 9 ~ a . O ~ 1 ~ . 7  LIS . 
1.0# +I8:9130 -18.9121 f18.0120 - 0.9 -143.4 427 . 
1.122 +24.0174 -24.0103 +24.9168 - 1.1 -144.5 428 . 
1.267 +n . 6175 -27.5158 +Z . 5160 - 1.7 -146.2 429 . 
1.164 f12.20r30- 12.. 2051 +12.2O70 - 3.9 -160.1 430 . 

0.681 - 0.4338 + 9.436 - 9.4342 - 0.8 -150.8 Mi5 . 
b208 -16.4835 +16.4W3 -16.4804 + 2.9 -148.0 431 . 
0.109 - 0.01G8 ......... - 0.0168 ............. Rnii 

i'" 149 
17.390 
18.869 
18 t18:f 

4 1 7 . A  
418.351 
419.818 
420.782 

421.403 

18. 

....... 

I 

1884.4486 
1711 . t457 
17e8.8107 

41750 5 70 
1755:7k6 

1713.3691 
1738.2759 
1766.702t 
1n7.8805 
1777.9887 
1788.w53 

422.07l1763.1049 

1trn.sm 

Dls- served 
tanco oleva- 
from tlon 
B.N. I above Ob- 

......... 

................ 
380.40 1532.1761 

891.283 1 1511.0887 
a90.217 1 m . w  

.......I ......... 
382.383 149R . 3130 
393.451 1494.2982 

....... 1 ......... 
433.789 1646.9770 
434.938 1627.8687 
436.868 1617.3786 
437.1141Mk(.4970 I 



PRECISE LEVELING. 17 
Resultaof leveling, Renoto Las Veegas, Nev., and Tonopah Junction, Ncv., toLaws, CaL- 

Continued. 
RENO TO LAB VEOAS, NEV.--Contlnued. 

Ob- 

1915. mm. mm. 
Gept. 1620 442-443 + 0.0-164.0 443.. 
bpt .  21- u)... .. 443-PIS ........ 

DO ......... Pir444 ........ 
Do ......... 444446 ........ 
Do ......... 446448 ........ 

8ept. 21-21.. ... 44S-Ralsh  .... 
DO-. ....... 446-QlS.. ...... 
Do ......... Qs-447 ........ 
DO ......... 447-448. ....... 
Do ......... 448-448 ........ 

bpt. 22-22 ..... 44Q-Rn ........ 
DO.. ....... Ria AM... ..... 
D o  ......... 460-461 ........ 
Do ......... 46i-w ........ 
Do ......... 45'2-463 ........ 
DO.. ....... 463-3-8~. ....... 

Bept. 2343.. ................... 
Bept. 22-22.. ... 61~464.. ...... 
&pt.23-% ..... 464-466 ........ 

Do ......... 4b&%e ........ 
Do ......... 468-Ti6 ........ 
DO.. ....... T1d67.. ...... 

sept. %24 ..................... 
bp t .  n-24.. ... 46741. .  ...... 

Do ......... 468-468 ........ 
sept 23-23 ..... 8-wq?ner... 
b p t .  24-27.. ... 48&Ulr ........ 

DO.. ....... U1e481 ........ 
Do ......... 401402 ........ 
Do ......... 462-4133 ........ 
Do ......... 403404 ........ 

Bept. 27-25.. ... -vu. ....... 
&pt. 27-27.. ................... 
bpt. n-26.. ... vlS466.. ...... 

Do ......... 405-408 ........ 
DO-. ....... 46WlS. .  ..... 
Do.. ....... w1a-i87 ....... 
Do.. ....... 407488.. ...... 

Bept. 27-27 ..................... 
kp t .  27-26... .. 488-409 ........ 

DO ......... 4OW70 ........ 
Do.. ....... 470471.. ...... 

bp t .  27-28.. ... 4 1 XI6 ........ 
Bept.2&28 ..... 412473 ........ 

Do ......... 475.174 ........ 
DO.. ....... 414-Yis.. ...... 
Do ......... YlrZts  ........ 
DO. Z l d 7 5 . .  28-m.8 476.. 481. 
Do.. 475-470. 1.2 -X&B 470.. 482. Bept. 28-28... .. 410477 ........ 1.0--2M.B 477.. 483. 
DO 477-Als.. 2 1 - 2 3 5 7  Ala.. 484. 
DO ~ ~ 4 7 8  0.3-200.0 478.. 485. 
Do.. 478.179.. 1.7--#w.3 478.. 460. 
Do 410-480 4.2--208.6 480.. 487. ......... ........ 4.0-2126 Do 4 W 8 1  1.130- 0. 481.. 488. 
DO ......... 481-014 ........ 1.124 - 2 0.0-211.8 D16.. 489. 

bpt. 2830..  ... h-c%?. ....... 1.M - 1. 0.9 -ziz.n 483.. 480. 
Do ......... 462463. ....... 1.071 + 0. 0.0 -213.4 483.. 482. 
Do.. ....... 4w84.. ...... 1.732 + 0. 0.1 -213.6 484.. 483. 
DO ......... 4&1-c16 ........ 

Oct. a-I... ..................... 
Bept. 2EJ-m ..... Cl4-486. ....... 

Do ......... 486-460 ........ 
Do. ........ 488-487 ........ 
DO.. ....... 487-488.. ...... 
DO.. ....... 488-Dl4 ........ 
DO ......... D i d 8 8  ........ 

oot.1-1.. ...................... 

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

Bept: 21-u.. ... &l.-lao.. ...... 

Do ......... k - 4 7 2  ........ 

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

68698'-16-3 



18 PRECISE LEVELING. 

Resultsof heling, Raoto Las Vegm, Nev., and Tonopah Junction, Nm., to Laws, Ca1.- 
Continued. 

Dl!Terence of elevetion. Discrepancy. 
Des- 

ignn- 
Totnl tion 

tinl. mu- D.M. 
Inted. 

RomB.M.to Dls- 
B . M .  h c a .  For- Bnck- 

wnrd wnrd Mean. pnr- nccu- Of 
line. line. 

------- 

Dis- 
tance 
from 
B.M. 

He. 

....... I Do.. 
Oct. 9-9 ........ 
Oct. 8-6 ........ 

Do.. ....... 
no.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do ......... 
Do.. ....... 

Oct. 9-9 ........ 
Oct. 8-6 ........ 

Do.. ....... 

Ob. 
served 
eleva- 
tion 
nbove 
mean 

sea level. 

--. . 
527-528.. ...... 
528-529.. ...... 
629-530.. ...... 
630-531.. ...... 
Ul-P,a.. ...... 
Plns32.. ...... 
632533.. ...... 
633-m.. ...... 
634-535.. ...... 
W-QIS.. ...... 

................ 1.111 - Q.gol6l+ 9.91381'- 9.~652'- ......I- 9.8602+ 9.9650 ........ 
1.157-11.0351i+lI.O374 -11.0304 

........... ...................... - 8.6191 + 8.6187 
Qis-.U6 ........ 0.454 - 3.7664 + 3.7659 - 3.7650 - 
638637 ........ I I  LW5- 9.2816+ I 9.2044- I 9.2830- I 

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

2.61-w.7  631.. 
i.51-2b7.21 PIS.. 
0.5 -2b7.7' 632.. 
0.3 -%7.41 633.. 
10-259.0 634.. 

2:0,-"4:1I QIE.. 

2.0-2.58.7 629.. 
0.4'-%6.3 630.. 

II 635.. 
.... .......I ...... 
0.51-264.8 636.. 
2.d-287.4 631.. 

I -  

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

........ 536. ....... 
' 1049.3228 

637.195 1W2. Bw15 
638.318 1035.0128 
~~9.341~1022.GOl6 
640.41 1 1012.2180 
641.430 1ooO.6766 
641.US 1007.8061 

643.875, 977.0176 

644.897 865.6436 
644.938 m.2881 
644.979 985.2643 ........ 001.7&0 

........ J89Q.W 
642.5M,881.9488 

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

! 
M8.ogo1956.2891 ......... 

630. BOB' 808.8858 
552.001 800.1681 
b53.W 880.8823 
lh54.1sB 880.9346 
656.276 812.1140 ................. 
665.730 888.6484 
666.826 I 860.3854 
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Dls- 
tmce  
from 

a0 . B . M .  

Results qf leveling. Reno to Las Vigaa. Nev., and Tonopah Junction. Nm., to Laws. CaL- 
Continued . 

O b  
fie~ved 
elevs- 
tlon 

mean 
above 

W leVd . 
Date . nis 

mco . 

1816 . 
Oct . gb ....... 

Do ........ 
Oct . 9-9 ....... 
Oct . 86 ....... 

Do ........ 
Do ........ 

oct . 114 ...... 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 

. .  
Des- 

Total \% 
tial . 1,:; . B.M. biesn . Par- accu- of For- Back- 

:%! ! %: 1 

Do ........ 
OCt . 8-11 ..... 
OOt.Jl.8 ...... 

D O  ........ 
Oct . 11-11 ..... 

Do ........ 
Do ........ 
Do ........ 

Oct . 12-13 ..... 
Oct . 13-13 ..... 
Oct . 12-13 ..... 

Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 

OOt . 13-12 ..... 
Do ........ 

OCt . 14-14 ..... 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 

Oct . 15-14 ..... 
Do ........ 

OCt . 16-16 ..... 
OCt . 15-14 ..... 

Do ........ 
D o  ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 

OCt . 15 ........ 
Oct . 16-14 ..... 
Oct . 16-16 ..... 

Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
Do ........ 
D o  ........ 
Do ........ 

RENO T O  LA9 V E 0 8 8 .  NEV.--Conthued. 

I DMerence of elevation . /Discrooancy . I 
From D . M . to n . M . 

m7.538 ....... 
538-538 ....... .............. 
639-Ria ....... 
R16-640 ....... 
64&541 ....... 
641-642 ....... 
642-643 ........ 
643-918 ........ 
610-W ....... 
644-645 ....... 
646-640 ....... 
640-647 ........ 
647-Tia ....... 
TiSSaU ........ 
W%UlS ....... 
Uu-Roamdl . 
171&48 ........ 
64cl-m ........ 
65(M51 ........ 
651-Vl8 ....... 
VlS.552. ....... 
552-wla ...... 
WI64.53 ....... ............... 
653.554 ........ 
%XI8 ....... 
XI 0-6.56 ........ 
555-550 ....... 
660-557 ........ 
657-558 ........ ............... 
b58-YlS ........ 
Yle-650 ........ 
66e.W ....... 
MIO-'501 ........ 
561-502 ........ 
N2-583 ........ 
CW-Canon ..... 
.%-%IS ........ 
%1a-564 ........ 
665-A I 7 ....... 
Al7-688 ....... 
664-555 ........ 

660-5451 ........ 
661-1317 ........ 
h4o8 ........ 
508-568 ........ 
669-670 ........ 
57M71 ........ 
571-572 ........ 
672-C11 ........ 

573-574 ........ 
674-D17 ........ 
DIT-575 ........ 
575-570 ........ 

c17-673 ........ ............... 

576Elr ........ 
Elr.577 ........ . .  
577.57R ........ 
678-Amargosa . 
57a579 ........ 
FI7.680 ........ 
680-681 ........ 
681.582 ........ 
583.684 ........ 
682-Ql7  ........ 
G17-6&3 ........ 
66%.&7 ........ 
HI7686 ........ 

EFd 86?ilee 
669.015 845.1684 ................ 
m.1 838.7888 
m.w 833.m 
602.04 1 828.0081 

................ 
651.334 800.2508 
685.431 808.2155 
688.524 811.0889 
687.082 810.3303 
688.777 808.8028 
680.808 810.0280 ....... 810.061 
600.067 -.4Q3{ 
601.743 819.85Bo 
692.830 835.0358 
603.926 851.4036 
695.022 804 . 8302 
695.823 871.8128 
607.W 865.9670 
697.802 882.3400 
699.015 880.2041 
600.170 854.65B4 
001.323 840.4600 
802.484 841.7240 
803.678 840.8308 
BM.661 841.2338 

....... 



20 PRECISE LEVELING. 

Resulhof he l ing ,  Reno to’Laa Vega,  Nev., and Tonopah Junctwn, Nev., to Laws, Ca1.- 
Continued. 

RENO TO LA8 VEQAS, NEV.--Contlnucd. 

Datc. 

1915. 
OCt. 15-18 ...... 

Do.. ....... 
OCt. 18-16.. .... 
Oct 19-19.. .... 
Oct. 18-18 ...... 

Do.. ....... 
Do ......... 
Do ......... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 

Oct. 18-18 ...... 
Do.. ....... 
Do.. ....... 
Do... ...... 
Do.. ....... 
Do.. ....... 

oct. m-20 ...... 
Oct. 19-!a ...... 

Do.. ....... 
Oct. 20-20 ...... 
Oct. 18-20 ...... 

Do.. ....... 
Do.. ....... 
Do.. ....... 
Do ......... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 

Oct. 20-20 ...... 
oct .  19-20 __.._. 

Do.. ....... 
Oct. 21-21.. .... 

Do.. ....... 
Do.. ....... 

Oct. 22-21 ...... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 
Do.. ....... 

Oct. 22-22... ... 
Oct.-2221.. .... 

D O  ......... 
Do.. ....... 
Do.. ....... 
Do.. ....... 

Oct. 22-22 ...... 
Oct. 22-21 ...... 

Do.. ....... 
Oct. 22-22.. .... 
Oct. 26-23 ...... 
Oct. 23-23.. .. ..I 
Oct. 25-23 ...... 

Prom B. M. to 
B. M. 

685688. ...... 
686-117 ........ 
Il1-687... ..... 
687-688.. ..... 
588-588.. ..... ww.. ..... 
690-591.. ..... 
6B1417 ........ 
J11-682 ........ 
682-693. ....... 
693-584.. ...... 
684695.. ...... 
595-598.. ...... 
b98-Kii ........ 
K17-697.. ...... 
KB’ibSB.. ...... 

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

687- ChUrlWtOn. 

............... 
69aL17.. ...... 
LI7-6BB.. ...... ............... 
694800.. ...... 
800-Mir ........ 
Mir-001 ........ 
m1-602.. ...... 
002-#33. ....... 
0Q3-604. ....... 
BaC805. ....... 

Bo6-607.. ...... 
011-808 ........ 

E2::: : : : : : 
807-0 17... ..... 
............... 
m-em. ....... 
BOB-P,,. ....... 
P17-610. ....... 
310-811.. ...... 
311-812.. ...... 
312-8lX.. ..... 
313-814.. ...... 
314-611.. ...... 
Qlr-I  n d f a  n 

Q1rS16.. ...... 
316-816.. ...... 

fiprlngs. 

316-8817. ....... 
$17-618.. ...... 
318-619.. ...... 
;19-R17 ........ 
R i d 2 0  ........ 
120-621.. ...... 

122.423.. ...... 
121-811.. ...... 
S l 1 - 8 2 2 . .  ...... 
)%Til.. ...... 

DO ......... , 
Do.. ....... 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 

....... ....... ....... ....... ....... i 

.............. r 1 7 a  ........ 
124625. ....... 
1%28. ....... 
128-627.. ...... 
D7-628.. ...... 
i%U11.. ...... 
JIrB28 ........ 
129-880.. ...... 
l30-631.. ...... 
131-832.. ...... 
132-633.. ...... 
iSS-Owen’a.. .. 
WVII.. ...... , 
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Results oJleueling. Reno to LasVegas. Nev., and Tonopah Junction. Nev., to Laws. Ca1.- 
Continued . 

RENO TO LA9 VEOAS. NEV.4ontiaue.d. 

DiIIercnce of clevution . Ob- 

sea level . 

Discrcpnncy . 
.- 

Date . From D . ?d . to 111s- 

km . m . . ...... ........ 1915 . 
......... ........ Oct 2SW 888.CL37 910.5227 

DO 6Bo.136 DoS.2861 
Do ......... ....... 691.230 897.1838 

Oct . 25-25 
Oct . 25-23 ...... ....... 

Do ......... ........ 
DO ......... 

OCt . 25-23 ...... ........ .. 698.609 800.8288 
DO ........ ........ .. 007.808 w.sa 

Oct . 26-27 ...... .. 698.098 843.2134 
Do ......... .. 009.701 847.4874 

Oct . 28-28 
Oct . 213-27 ...... ........ 

DO .......... ........ .. 
Do ......... ........ .. 
DO ......... ........ .. 

Oct . 2$-28 
Oct . 28-27 ....... ........ .. 

Do ......... ........ .. 
Do ......... ........ .. 
Do ......... 
Do ......... ...... ............. ......... 
Do ......... ........ .. 709.642 783.3006 
DO ......... ........ .. 710.865 774.8881 

Oct . 28-28 
Oct . 26-27 ...... ........ 

Do ......... ........ 
DO ......... ........ .. 
DO ......... ........ .. 715 205 734.1687 

Do ......... ........ .. 
DO ......... .. 
Do ......... ....... 
DO ......... ........ 721.765 889.8968 

Oct . 29-29 
Oct . 28-28 ...... ........ 

Do ......... &%-Din ........ 
DO ......... DIS-059 ........ 
Do ......... ........ .. 
DO ......... ........ 
DO ......... ........ 
DO ......... ........ 
DO ......... 602-803 ........ .. 730.209 628.- 

DO ......... ........ .. 
Do ......... ........ .. 
DO .......... 0G6-0 ......... 

Oct . 29-30 ...... ......... 

no ......... ........ 

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

D~ ......... ........ .. 
oct . awn ...... ......... 

Oct . 29-20 

o c t  . ...... ..... 
DO ......... 2024 n.r ...... 
bo ......... ...... 

TONOPAU JUNCTION, NEV., TO LAWS, CAI. . 
. . ........ .. ......... ........ .. . ............................................. 

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

......... 

......... ........ 
* Rojcoted . 

1916 . 
July %hug 2 Vir230 28% 398 1367.7866 

Do 236237 280.480 13LQ.9121 
AW 2-2 

DO 
Aug 2 + 0.4761 1367.108 

July 28-31 
Do 
DC 
Do 
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Resultsojleveling, Reno to LasVegas, Nev., and Tonopah Junction, Nev., to Laws, Ca1.- 
Continued. 

Data. 

1016. 
July 30-31. ... 

Do.. ..... 
Do.. ..... 

Aug. 2-2. .... 
July 3c~31. ... 

Do.. ..... 
Do.. ..... 
Do.. ..... 
Do.. ..... 
Do.. ..... 
Do.. ..... 
Do ....... 
Do.. ..... 
Do.. ..... 
Do.. ..... 
Do.. ..... 
Do.. ..... 

Aug.2-3.. ... 
Do.. ..... 

Aug. 3-3.. ... 
Do.. ..... 
Do.. ..... 
Do.. ..... 
Do.. ..... 

Aug. 4 1 . .  ... 
Aug. 4-3. .... 

Do.. ..... 
Aug. 66.. ... 
Aug. 5 6 . .  ... 
Aug.4-3 ..... 
Aug. 6 . .  _._.. 
Aug. 4-3. -. . - 
Aug. 3. .  ..... 
Aug.4-5 ..... 

Do.. - -. . - 
Do.. ..... 

Aug. 513.. ... 
Aug. 4-5.. ... 
Aug.6-0.. ... 
Aug. 4-5.. ... 

Do.. ..... 
no. ...... no.. ..... 
Do.. ..... 
Do.. ..... 
DO.. ..... _ _  uu.. ..... 
Do.. ..... 

Auc. 5-8.. ... 
AuE. 4. .  - _ _ _ _  
Aug. 5 7 . .  ... 
Aug.6.. ..... 

Aug. 5 7 . .  ... 
Aug. 9-9.. ... 
dug. 5 7 . .  ... 

Do.. ..... 
Do.. ..... 
Do.. ..... 

A u ~ .  7-7. .... 
AUg. 7 ....... 
A u ~ .  7-7.. ... 

Do.. ..... 
Aug. 8-0.. -. . 
A u ~ .  7-7... .. 

TONOPAH JUNCTION, NEV., TO LAWS, CAL.4ontinuod. 
-. .___ ___- 

Difference of elevation. 'Discrepancy. Ob. 
Do!+ Dis- served 
Ignn- tance olova- 

Total tlon from tlon 

latod. SBB level. 

From B. M. t o  Dis- 

,-- 

* Rejected. 
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....... 
Aug. 13-13.. 
dug. 11-12.. ... 

Do ......... Do ......... 
DO.. ....... 

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

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

DO.. 
Do.. 

Aug. 13-13.. 
AX. 11-12.. 

Do.. 
DO.. 
Do.. 
DO.. 

Aug. 13-12.. 
Do.. 
Do.. 
Do.. 
DO.. ....... 

A u ~ .  13-12.. ... 
AW. 13-14.. ... 
Aug.13 ........ 
Aug. 14-14.. 

Do.. ....... 

Reeulteof leveling, Reno to LmVegas, Nev., and Tmopah Junction, Nev., to L a w ,  CaL- 
Continued. 

...... ......................... ............................................. -20.6447 +20.6476 
.981-"1 Ti. lo 0.887 -19.8748 +1S.6766 -13.8764 ............. Rail. ........ 18G4.6fgl 

........ 
QWm. 

282283.. ...... 1.077 -21.2485 +21.2493 -21.2478 - 2.8 - 39.9 283.. 350.732 1828 .W 

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

........ 1671.4464 ...... 

284-285.. 
285-286.. 
'286-287.. 
287-286.. 
W Z i o .  
210-289- 
288-280.. 

291-292.. ...... 
...... 

All-283 ........ ......................... 
.8@.-18t pok 8. 0.669 - 6.4146 + 6.4lG.8 - 6.4149 ............. Rail. ........ 1Gt4. /6g/ 

TONOPAE JUNCTION, NEV., TO LAWS, CAL.--Continned. 
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Resulteof leveling. Reno to Las Vegas. Nev., and Tompah Junction. Nev., to Laws. Ca1.- 

Continued . 
TONOPAII JUNCTION. NEV., TO LAWS. ChL.--Conthed. 

Dote . 

1u1.5. 
hug . 1G1B .... 

Do ........ 
Do ........ 
Do ........ 
Do ........ 

Aug . 17-16 .... 
Do ......... 
Do ........ 

Do ........ 
Do ........ 

Aug . 16-17 .... 
Aug . 17 ........ 
Aug . 18-17 .... 

Do ........ 
Aug . 18-18 ..... 
Aug . 1E-17 .... 

Do ......... 
Do ........ 
Do ........ 
Do ........ 
Do ......... 

AUK . IR-18 ..... 
AUK . 18-17 .... 

.Do ......... 
Do ........ 
Do ......... 
Do ......... 
Do ......... 
Do ......... 

Aug . 17 ........ 
Do ......... 

Aug . 16-17 ..... 
Do ......... 
Do ......... 

Aug . 18- %I ..... 
Do ......... 
Do ......... 
Do ......... 
Do ......... 
Do ......... 

Aug . 19-%I ..... 

Do ......... 
Do ......... 
Do ......... 
Do ......... 
Do ......... 

Aug .20-20 ..... 
Aug . 19-20 ..... 

Do ......... 
Do ......... 

Aug . 10 ........ 
Aug . 19-20 ..... 

Do ......... 
D o  ......... 
D o  ......... 
Do ......... 
Do ......... 
Do ......... 
Do ......... 

From 11 . AI . lo  
13 . M . 

301-Dil ........ 
I>, 1- 302. ....... 
E11-3a3 ....... 
1'11 -304 ....... 
SO4-poZe"l nil . 

to Iiammil." 
sO4-c rod 8 in o 

3M-El1 ....... 
303-Fll ....... 

i.14 mi . N . 
Ilammil . 

301-305 . .:: ... 
~ G l l  ....... 
G11-JW ...... 
G11.Hammil .. 
SM-m i.p& 488 
3w307 ....... 
.............. 
307-&1 ....... 
Ih-mi . le488 
l l ~ - D t &  ..... 
H11-3q8 ....... 
SO8-mt.pok 
w-309 ....... ............... 
303-111 ........ 
111-310 ......... 111-Shealy ..... 
SlO-crosSfng at 

S/ical# . 
S10-0.056 mi.8. 

ofS1if;aly . 
310-311 ........ 
311-312 ........ 
311-1st pole  8 . 
Sl6-lst pole S . 
312313 ........ 
313-314 ........ 
314-315 ........ 
31631O ....... 
316-Jll ......... 
h14i.pole 496 
h1-317 ......... 
Sl7-Croaain 

1 . mi . rf! 
cfd am 

317-31i ....... 
Slamqwle .1.9: 
318-319 ........ 
K U 3 2 0  ........ 
320-321 ........ 
9% C/dfants., 
321-322 ........ 
S62-mi.polc6W 
32242.3 ........ 
3S-0.34 ml . 9 . 

mt . pale 600 . 
324-32.5 ........ 
im-326 ........ 
320-327 ........ 

Me . 
4.93. 

9 1 4 - m t . ~ k @ 4  

316-mi.pole@6 

319-KIl ........ 
............... 

3'&Isil ........ 
Lll-324 ........ 

327-1f.11 ....... 

1 DiRerence 01 olovntion . /D~SC~~I)BILCY . I 

............. 
Rail 

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

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

....... .... 

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

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

....... - 1.3790 ............. 

.......... Rail 

1.3931- 
1.164- 
1.1671- 
l.cn2- 
1.092'- 
0.3s41- 

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

...... 
1 .mol+ 
3 . 5m1+ 
aa12'+ 

4: 2777; + 
0 . m; + 
4 %6'+ 

1 ..(. 1. 
4 m 2 i -  

0.2424;- 

35229- 
8 5314'- 

4.2764 . 

Ob- 
Dls- SoNed 

tanm eleva- 
from tion 
B.M. nbovo 
IIp . mma 

so8 lovel . 
._ I- 
km . m . 

373.613 1481.2334 
374.080 1479.7614 
375.18R 1480.2472 
375.883 1451.4694 
370.785 1432 . b04 
377.011 1419.6174 ....... laog.3410 

....... 1410.80W I 
3iR74011405.6588 
379.80711307.8040 
383.095 1391.6246 ....... 1397.1460 
....... ism.ooi3 382078,1387.0390 1 
................ 
383.220 1385.4037 ....... 1385.6689 
....... 1584.e996 
384.282 1382.8958 ....... 1381.8op7 
385.361 1381.4422 

380.444 1381.14w) ....... 1985.0880 
3% . 958 13E3.1176 ....... ISar.t&9 

....... 15w . 1617 

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

38e . 049 1384.1202 
388.139 1384.6478 ....... ls8k6.dm 

....... ls8e . 168.3 
380.228 laso . 8493 
391.291 1367.4383 ....... 1567.8884 
302 382 1350.4039 
392 @4,13U . 8873 ....... 1941.9478 
393.502 1331.8296 ....... lSl.&7106 
384.031 1312 7108 ....... 1507.0487 

395.723 1302 . rsa? ....... 1soO.0670 
398.814 1287.8103 
390.974 1207.4083 
398.047 1% . a10 
380.137 1290.7454 ....... lt89 . 768 

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

aoa2221z%i401o ....... lKi4.@8S 
401.313 1283.6186 ....... 1m.5080 
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Length of main line kilometers.. ........................................ 
h g t h  of side l h o  blomoters. ........................................... 
Toto1 length kilodeters. ................................................. 
Total length' milas.. ..................................................... 
Nurnhr of ' rmnnent bench mnrks astnblIshod or connected wlth.. ...... 

8 ed milas per mouth.. ................................................ ad&m progress p r  mouth, milas.. ................................... 

Dlscropnncy I3 1') toto1 millimotors.. ................................. 
Discre ancy IB1-F ' millimetors r kilometor.. ......................... 
Probnble eystcrnntic error for 1 kilometer in millimotors *. ............... 
Motor voloci ede cnrs usod.. ............................................. 
Cost por mi{ of complotod b o ,  nll field oxpensas, inoluding wlary of 

obsorvor.. .............................................................. 

p a g e  dts%ce betwoen rmanont bench mnrks, kilomoters.. ......... 
peed, kilometers per mong.. ........................................... 

Probn&o accidontnkorror for 1 kll%oter In mlllimotors *.. ............... 

Mnximum progross por day miles.. ...................................... 
Percontngo run mom thm h i c e .  ......................................... 

735 
25 
700 
472 
107 

105 
103 

11 
-2G8.8 
- 0.37 
f 0.7 
f 0.13 

Yes. 

3.0 

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

......... 

im 
0 

120 
75 
31 

155 
06 

10 
+250 + 0.21 
f 0.8 
f 0.00 

YOS. 

3.9 

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

........ 

~- 

., .. 

.. .. .. 

855 
25 

6Ro 
M'i 
228 

103 
101 
142 
18 
12 

3.0 

........ ........ ........ ........ ........ 
810. w 

I I I 

*Computed In nccordanoe wJth resolut1ozie ndo ted b the lnternatlonnl GOodetioAssdst~on at Ham- 
burg, Germany, 1012. (8eo p. 27, C. & G. E. 6p~c%1 Pu<licntlon No. 22.) 

CONNBCTlONS WITH OTHER LEVELINQ. 

At a number of places connections were made with bench mctrks 
of the Unitcd States Geological Survey. The bench marks of the 
railroads over which the lines were run were connected with whenever 
practicable and when of a substantial charactor were used instead of 
setting new pcrmanent bench marks. 

All bench marks of previous leveling with which connections were 
made were given the United States Coast and Geodetic Survey des- 
ignation letter, followed by the initials of the organization which 
established thc mark. 

AGREEMENT OF ELEVATIONS AT LAB VEQAS, NEV. 

Tho 1912 special adjustment of tho level net, which is described 
in Special Publication No. 18, fked the standard elevation of bench 
mark P a t  Las Vegas, Nev., as 615.356 meters, while the elevation 
of this mark, as given by tho observed and unadjusted leveling from 
Rono, Nev., was 615.360 meters. The difference bet,weon the 
observed and standard elovations, 0.004 meter, was too small to 
distributo over the entiro line, so a correction was applied to t8he last 
40 kilometers of the line at  tho rate of 0.1 millimeter per kilometer. 

CIRCUIT CLOSURES. 

Tho most, severe test of the accuracy of tho now line is tho closing 
errors of the two circuits of which it forms a part. "he unadjusted 
leveling in tho loop San Francisco-Reno-Las Vegas-San Diego has a 
closing error of 0.1873 meter. Thc correction which would close this 
circuit of 2020 kilomoters is 0.003 iilillimoter per kilometer. 

68698'-16---4 
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The closing error of the loop Reno-Brigham-Las Vegas-Reno as 
given by the unadjusted levels is 0.0739 meter. The correction which 
would close this circuit of 2474 kilometers is 0.030 millimeter per 
kilomoter. 

GTUDY OF ERRORS. 

Some of the errors of leveling are shown by the differences between 
the backward and forward mmings of the sections. These differ- 
ences have, for tho most part, tended to be of ono sign, and observers 
have been unable to confine the accumulated discrepancies to as low 
a figure &s desired. While it is believed that the mean of the two 
runnings is very near the truth, every effort possiblo has been made 
to make the field procedure such as to reduce to a minimum the 
individual discrepancies and to make them accidental in character. 

In  August, 1916, William Bowie, chief of the division of geodesy, 
visited Mr. Cowie’s party and discovered that at least LL part of the 
difference between the backward and forward runnings of n section 
was due to the tendency of the instrument (line of sight) to be higher 
for the backsights than for tho foresights. 

The leveling of the instrument is made approximatcly with the 
small universal level attached to tho side of the telescope, after which 
it is perfected with the level proper. Observers, as a rule, only 
bring the bubble to within a level division of the center of the vial at 
this time, relying upon the micrometer screw to bring it to tho exact 
center a t  the timo the reudings on the rods are made. In  running 
north on a north-and-south line of levels the observer always fuced 
westward when setting up and leveling the instrument, and thc objec- 
tive of the telescope pointed south when the leveling of the instrumcnt 
was hished. Mr. Bowie found that the reading on the head of tho 
micrometer screw was greator when sighting to t.he south than when 
sighting to the north. This diffcrence as observed n t  about 100 
instrument stations was, on an average, thirty-four hundredths of a 
complete turn of the micrometer screw. This indicated a creep of 
the bubble toward the south. 
, The value of one turn of the micrometer screw is 0.01 inch (0.25 
mm.) ; therefore tho difference betwecn the elevation of the eyo end 
of the telescope for the south and the north sights was 0.0034 inch 
(0.086 mm.). As the center of the telescope is approximatcly midway 
between the micrometer screw and the telescope supports ncar the 
objective, tho change in the height of instrument botween the two 
sights was 0.0017 inch (0.043 nun.). This would make an ~~ccumu- 
lation of tho systematic error in a single line of levels from this cause 
proportional to tho number of instrument stations. Since the aver- 
age number of instrument stations per kilometer is about seven, 
the systematic error would be 0.012 inch (0.30 mm.) per kilometer. 
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when this systematic difference in the micrometer readings was 
discovered the observer set up the instrument for a number of stations 
mhilo he was facing eastward, and i t  was found that tho difference in 
the micrometer readings was the samo as before, approximately, 
except that now the northern sight had the greater reading. The 
evident remedy suggested itself, that the observer when setting up 
the instrument should face westward a t  one half of the instrument 
stations and eastward a t  t.he ot.her half, which would tend to eliminate 
tho error; also, whon leveling up the instrument, to bring the bubble 
to a position in the vial which would allow for the creop of the bubble. 
Mr. Cowio followed this system for the remainder of the season, and 
while what may be called the micrometer error was eliminated from 
oven a singlo line of levels, the accumulation of the discrepancies 
continued to be large. 

While the single line of levels was affected systematically by the 
failure to havo the micrometer readings the same on both sights, this 
error was eliminated from tho mean of the backward and forward 
runnings. This is due to the fact that while the observer always 
faced west when running n0rt.h on a north-and-south line he faced 
east when running south on the line. 

The observer rode between stations on a motor car which had the 
seats on the right sido. The observer, therefore, was on the eastern 
side of the track when running his line north as he stepped from the 
car. Even had he walked between stations it is probable he would 
have faced in t,he same direction at d stations while setting up and 
leveling the instrument. 

Upon his return to Washington M i .  Bowie learned from Mr. Cowie 
that the accumulation of tho discrepancy between the backward 
and forward lines was still large. The following letter was sent 
to Mr. Cowie by Mr. Bowio on Octobor 14, 1915: 

I havo been considering very carefully during tho pa& few days the question of the 
accumulation of the B-F. As a matter of fact, I have been thinking of this subject 
for a xumber of yeam and have about arrived a t  the conclueion that there may be 
something connected with the rods and the rodmen which effects tho accumulation. 
I can see nothing in connection with the instrument itself that would bo of a constant 
or systematic character, nor do I believe that there can be any atmospheric trouble 
when YOU change cntircly the program of your running. In other words, if, with the 
running of the forward line first, you get an aCCUmulatiOn of a plus mgn for B-F and 
than YOU run the backward line first and continue with a plus accumulation, YOU 
certainly have eliminated the atmospheric conditionass thecameof theaccuznulntion. 

If tho rodman is the 8ource of the m o r ,  then changing tho program of running 
would not affect the accumulation. Juet what could be syetomatic in  his method 
of rodding, I do not know, but I suggest that you try at least one thing; that is, to 
have the rodmen me tho south rail for one eection and the north rail for the other, 
and so on, hlternatoly. I t  is possible that thoro may be some alight difference in tho 
exact points on which the rod is held for the foresight and the backaight. If the 
top of tho rail is always sloping towards the center of the track, there might be a tend- 
ency for the rod to be held in a lower podtion for one sight than for the other. This 
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wema to me to be a powibility and well worth conaidering. I believe that the method 
of holding on first one rail and then the other would tend to lessen the accumulation. 
I can see that  this would not prevent a large value for the B-F in a single section, but 
it should control to a certain extent the accumulation of the constant sign of the 
difference between the B-F. You will, no doubt, be able to think of other methods 
or changes i n  method which might tend to  eliminate the constant or ayetematic errors 
due to the rods or rodding. 

The leveling was on a line running in an easterly and wostorly 
direction when this letter was written. The method omployed by the 
rodman was to mako a cross on the top of the rail with a pioco of 
chalk or kid and then hold tho foot of the rod as nearly as possiblo 
on the center of tho cross. 

Mr. Cowie followed tho suggestions contained in the above lettor 
with the very satisfactory result that for tho last 60 milos of his 
line, from Charleston to Las Vegas, Nov., the accumulatod value 
of the discrepancy was only 29 millimeters, and for that distance 
the accumulated value passod through zero twolro times. 

It should be stated that the entire line of tho party working in 
Nevada was along railroads which had light rails and in most casos 
very light old rails. This was espocially the case for that part of the 
line between Tonopah Junction, Nov., and Laws, Cal. I t  is no doubt 
true that the moan of the two runnings of a line would be free from this 
rail error, as the same rail was used for both the backward and tho 
forward lines. That such cffoct must be small in the mean lino is 
shown by the small closing errors of the circuits formod by loveling 
in which the top of the rail has been used as the rod support. 

ELEVATIONS AND DESCRIPTIONS OF BENCH MARKS.” 

GENERAL NOTE8 DEBCRIBINO DIFFERENT PORMB AND MARKINOR OF BENCH MARKS. 

NOTE 1.-This type of bench mark is the red metal disk designed by the Coast and 
Geodetic Survey, lettered “U. S. Coast and Geodetic Survey, B. M. $250 fine or 
imprisonment for disturbing this mark.” The disk is 3 inches in diameter, with a 
%inch tenon upon the back for setting it, and is set i n  coment flush with a horizontal 
or vertical surface. In  the latter case a horizontal mark cut on it, or the horizontal 
mark of a cross, is the bench mark. 

NOTE 2.-This type of bench mark has the mme lettering as that  referrod to in note 1, 
and is a 3-inch red metal cap, somewhat curved, screwed upon a 4-fOOt or +-foot 
iron pipe set in the ground and usually cemented at the base, from 4 to 6 inches being 
exposed above the ground. The base of the pipe is split and spread to a diameter 
of about a foot. For placing the foot of the level rod accurately a square or a small 
circle was cut  i n  outline i n  the center of the cap. 

NOTE 4.-This type of bench mark is a brass or copper bolt, usually set in  lead or 
cement, flush with a horizontal or vertical surface. In  the latter case, a horizontal 
mark cut  on the face of tho bolt, or the horizontal mark of a c r w ,  i s  the bench mark. 

*Any person who Ands that one of tho bonch marks hero described hne been disturbed, or thnt the 
doscription Is not in occordnnce with tho fncts, is requostod to notlfy the Euporlntendent of the Coast md 
Oeodetic Survey, Washington, D. C. 
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NOTE 11.-The bottom of hole about 25 millimeters square and about 4 to 5 milli- 
meters deep, cut in the top of 4 stone or cement post about 4 feet long and with rsct- 
angular top from 4 to 8 inches on a side, projecting about 6 inches from the ground. 
The top of tho post is lettered “U. S. 33. M.” 

NOTE 1la.-A red metal disk like that described in noto 1, set in the top of a stone 
or cement post about 4 feet long and with a rectangular top from 4 to 8 inchea on a 
side, projecting about G inches from the ground. 

NOTE 16.-The bottom of a hole in a horizontal surface, 25 to 30 millimeters square, 
4 millimeters deep, not lettered. 

NOTE 17.-A 3-inch aluminum or bronze disk lettered “U. S. Gcological Survey, 
B. M. $250 fine or imprisonment for disturbing this mark. Elevation above sea - 
feet. Datum -.” Each disk is stamped with the approximate elevation in feet 
and a letter or letters to indicate the datum plane. This elevatiou and the datum 
letter or letters mwlly  form the name by which the bench mark is dea ip t ed  in this 
publication . 

NOTE 18.-This type of bench mark has the eame lettering aa that referred to in 
note  17, and is a .3-inch aluminum or bronze cap riveted upon a &inch iron pipe, 
set in tho ground, 5 to  6 inchca being exposed above the ground. A croea cut in the 
center of the top is the bench mark. 

ELEVATIONB AND DESCRIPTION8 OF PERMANENT BENCH MARKS BETWEEN RENO AND 
LA8 VEOAB, NEV.,  1915. 

Hg.-At Reno, Washoe County, Nev., a b w  plate, 2 by 4 inches, in the granite top 
of the north baluetrade of the east entrance to the city hall. The elevation marked 
on top is 96.72 feet above tho zero of the city system of levels. (1370.224 meters= 
4495.477 feet.) 

Io (U. S. G. S.).-At Reno, Wadme County, Nev., on the main building of the 
Nevada State University in the aide of tho northeast comer stone. Stamped 4654.817 
feet. Note 17.” (1389.031 meters=4557.179 feet.) 

&.-At Reno, Washoe County, Nev., in the north end of the abutment of a highmy 
bridge over the Truckee River. Noto l.* (1368.446 metera=4489.643 feet.) 

Ne.-About 3 miles south of Reno, Wshoe County, Nev., 75 metere (245 feet) south- 
east of a schoolhoum oppoaite Wingate’s stock farm, 6 meters (16 feet) east of the Vir- 
ginia & Truckee Railway tracks, in line with the telegraph poles and 60 metera (166 
feet) south of a road crowing. Note 2.” (1363.461 metors=4440.447 feet.) 

O,.-About 5 miles south of Rem, Waahoe County, Nev., in the second pier from 
the south end of the Virginia & Truckee Railway bridge over a creek about 1% miles 
north of ZuJ’akers, Washoe County, Nev. Noto I.* (1357.999 meters=4455.368 feet.) 

Pe.-At lhfakms, Washoe County, Nev., near the north end of the switch, in a fence 
comer, 5 meters (16 feet) east of the Virginia & Truckee Railway tracks near a road 
c&g. Note 2.” (1373.162 metors=4505.116 feet.) 

&.-About 9 miles eouth of Reno, Wadioe County, Nev., at tho south end of a aiding, 
50 meters (lG5 feet) north of the switch stand, east of the tracks of the Virginia & 
Truckee Railway in lino with the tolograph polos. Note 2.* (1384.829 meters= 
4543.393 feet.) 

%.-At Skamboat Springs, Washoe County, Nev., in the southwost corner of the 
south abutment of the Virginia & Truckeo Railway culvert. Note 16.” (1402.341 
meters=4600.847 feet.) 

S,.-About 1% miles south of Steamboat Sprhgs, Washoe County, Nev., 8 metera 
(26 feet) east of the Virginia & Truckee Railway tracks. Note 2.* (1423.157 metera= 
4669.141 feet.) 

T,.-About 1 mile north of TVshoe, lVm?ioc County, Nm., east of a road cro&ng on 
the Virginia & Truclcee Itailway tracks and near a crossing s ip .  Note 2.” (1500.791 
meters=4923.845 feet.) 

* so0 p. 28 M d  abovo. 
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U,.-About % mile north of Washoe, Washoe County, Nev., in the weat end of the 
north abutment of a Virginia & Truckee Railway bridge, 1 meter lowor than the rail. 
Nota 16.* (1531.800 meters=5025.580 feot.) 

V, (R. S. B. M.).-At Washoe, Washoe County, Nev., in the wing wall of the first 
culvert north of the station. Marked by a crow in the rock. (1535.620 meters=5038. 
113 feet.) 

W,.-At Washoe, Waahoe County, Nev., in the west side of a concrete culvert 
under the Virginia & Truckee Railway tracks near the atation platform. Note 1.' 
(1536.123 meters=6039.763 feet.) 

X,.-About 3 miles south of Washoe, Washoe County, Nev., opposite a station plat- 
form, in line with the telegraph poles and 30 meters (98 feet) north of a road c&g. 
Note 2." (1545.071 meters=5069.120 feet.) 

Yo.-At Franktown, Washoe County, Nev., in the northwest comer of the founda- 
tion of the Virginia & Truckee W w a y  water tank. Note 16.* (1540.488 metera= 
6054.084 feet.) 

Z,.-About 3 miles south of Franktown, Washoe County, Nev., opposite the switch 
atand at  the north end of a Virginia & Truckee Railway awitch and in line with the 
telegraph poles. Note 2." (1540.563 meters=5054.330 feet.) 

A,,.-At Lake View, O m b y  County, Nev., opposite the switch stand at the south 
end of the Virginia & Truckee Railway Biding and 1 meter from tho right of way fence. 
Note 2." (1562.062 metora=5124.865 feet.) 

B,,.-About 3% miles north of Carson City, O m b y  County, Nev., 5 metere (16 
feet) west of the Virginia & Truckeo Railway tracks, on a tangent of a 2 per cent grade 
on the aide of a hill. The bench mark is a square in relief on the point of a large 
bowlder. (1516.573 moters=4975.623 feet.) 

Clo.-About 2 miles northwest of Carson City, O m b y  County, Nev., a t  the north 
end of a tangent of the Virgnia & Truckee Railway tracks near a croasroad. Marked 
by a square cutin a bowlder oaat of tho tracks. Note 16." (1473.867 meters=4835.512 
eet.) 

mile west of Carson City, O m b y  County, Nev., in the concrete 
head gates of an irrigation ditch, on the railroad right of way and near a road croeaing. 
Note 1." (1449.583 metars=4755.840 feet.) 

D,,.-About 

GKI )&.-At Carson City, O m l y  County, N o . ,  in tho south wall of the Carson Bank 
near the rear ontrance. Note,'. 

F,,.-At Carson City, Onnsbi 
(J fc!of the pillars at the westematra 

metera=4677.563 feet.D 
6'0 %.-At Carson City, O m  

building just over the north b 

etatiou, on the northwest and of the guard wall of a timber culvert over a creek near 
the wost end of the railroad yards. 

I,,.-About 2 miles east of Carson City, Onnsby County, Nev., in tho center of the 
north y a r d  wall of a highway culvert, 20 motera (66 feet) south of the Virginia & 
Truckee Railway tracks. Noto 1." (1411.909 motors=4632.238 feet.) 

J,,.-At Morgan Mills, O m b y  County, Nev., in an old stone building 10 metera 
(33 feet) south of the Virginia & Truckee Railway tracks. The bench mark is a bolt, 
marked with a horizontal slit, act in the northeast corner. Note 4.* (1405.654 metera= 
4611.716 feet.) 

.&,.-About 4% miles eaat of Carson City, O m b y  County, Nev., in the north end 
of the eaat abutment of a highway bridge over the Carson River. Noto 4.* (1394.807 
meters=4576.129 feet.) 

L,,.-About 2 miles west of lliound House, Lyon County, Nev., about % mile east 
of the section tool house, 3 metors (10 foet) north of the Virginia & Truckee Railway 
tracks, in a face of rock. 

H,,.-At Carson City, Ornlsb 

Note 16.* (1422.771 meters=4667.874 feet.) 

Note 4." (1427.370 meters=4682.963 feet.) 
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Mlo.-At Mound house, Lyon County, Nev., about 150 meters (492 feet) west of 
the railrod station, 10 meters (33 foot) west of the Virginia & Truckee Railroad tracks, 
on the northeast comer of a rail buried on end near a telegraph pole. The rail projects 
4 feet out of ground. (1511.924 metem=4960.371 feet.) 

Nlo.-At M o u d  House, Lyon County, Nev., 50 meters (164 feet) south of the sta- 
tion near a telegraph pole, about 75 meters (246 feet) east of the junction of the Virginia 
& Truckee Railway and the Southern Pacific Railway, 1 meter lower than the rail. 
Note 2.* (1504.434 meters=4935.797 feet.) 

O,,.-About 3% miles east of Mound House, Lyon County, Nev., near mile pole 
339,lO meters (33 feet) north of the Southern Pacific Railway tracks, near a telegraph 
pole where the line crow8 the tracks. Note 2." (1396.507 meters=4581.707 feet.) 

Plo.-At Dayton, Lyon County, Nev., on the footing of the northwest pillar of the 
Southern Pacific Railway water tank. Note 4.* (1327.085 meters=4353.945 feet.) 

&],.-At Dayton, Lyon County, Nev., in the north face of the brick building ueed 
aa a post ofice. Note 1.* (1332.584 mehrs=4371.986 feet.) 

R,,.-About 3% miles east of Dayton, Lyon County, Nev., 3 metera (10 feet) east 
of mile pole 333 and 10 meters (33 feot) south of tho Southern Pacific Railway tracks. 
Note 2." (1326.097 meters=4350.703 foet.) 

Slo (U. S. L. O.).-About 3% miles ea& of Dayton, Lyon County, Nev., 30 metera 
(98 feet) northeast of mile pole 333 and 5 meters (16 feet) north of the Southern Pacific 

w 
Railway tracks. The following legend ie stamped on the bronze top: e. (1325.670 

S17 
meters=4348.974 feet.) 

Tlo.-About 6% miles east of Dayton, Lyon County, Nev., 20 metera (66 feat) weat 
of mile pole 329 and 8 meters (26 feet) south of the Southern Pacific Rsilway trscka. 
Note 2." (1308.022 meters=4291.402 feet.) 

%,,.--One mile west of clqton, Lyon county, N ~ v . ,  two telegraph polee oast of 
mile pole 326 and 10 meters (33 feet) south of the Southern Pacific Railway tracks. 
Note 2." (1302.682 meters=4273.882 feet.) 

Vlo.-About 2 milos east of Clqton, Lyon County, Nev., 40 metors (131 feet) wed 
and on the opposite side of the track from mile pole 323, 3 moters (10 feet) north of 
the Southern Pacific Railway tracks. Note 2.* (1296.203 meters=4252.62G feet.) 

W,,.-About 5 miles east of Cliflon, Lyon County, Nev., 2 meters (7 feet) weat of 
mile pole 320 and 10 meters (33 foet) south of the Southorn Pacific Railway tracks. 
Note 2." (1292.071 meters=4239.070 feot.) 

X,,.-One milo west of Churchill, Lyon County, Nev., two tele,.rph poles and 12 
metors (39 feet) east of milo polo 317, 4 meters (13 feet) south of tho Southern Pacific 
Railway trscke and 10 meters (33 foet) south of the Caraon River. Note 2.C 

(1285.704 metcrs=4218.180 foot.) 
mile north of Churchill, Lyon County, Nev., in the 

weat end of tho north abutment of concrete culvert No. 315 D of the Southern Pacific 
'Railway. The bench mark is the top of an iron bolt marked "B. If. 52." (1282.513 
metors=4207.810 feet.) 

Z,,.-About % mile north of Churchill, Lyon County, Nev., in the west end of the 
eouth abutment of concreto culvert No. 315D of the Southern Pacific Railway. 
Note 1." (1283.177 meters=4209.890 feet.) 

AII.-At Churchill, Lyon County, Nev., in tho southwest footing of the Southorn 
Pacific hi lway oil tank. Note 16.* (1284.411 meters=4213.938 foot.) 

BI1.-About 2% miles 8outh of Churchill, Lyon County, Nev., % mile north of 
mile pole 319, 1 meter higher than the Southorn Pacific Railway track, and in line 
with the tolograph poles near the north end of a long tangent of the tracks. Note 2.+ 
(1307.947 metere=4291.156 feet.) 

Y,,, (R. R. B. M.).-About 

*8ee pp. 28 and 28. 
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C,,.-About 5 miles eouth of Churchill, Lyon County, Nev., 2 meters (7 feet) south 
of mile pole 322, in line with the telegraph poles and 8 metera (26 feet) west of the 
Southern Pacific Railway tracks. Note 2." (1302.882 meters=4274.539 feet.) 

D,,.-About 3 miles northwest of Wabuska, Lyon County, Nev., 3 meters (10 feet) 
north of mile pole 325 and 8 meters (26 feet) west of the Southern Pacific Railway 
tracks. Nota 2." (1308.789 meters=4293.919 feet.) 

Ell (U. S. G. S.).-At Wabuska, Lyon County, Nev., 0.6 meter west of the station, 
~ 1.5 meters (5 feet) north of the southwest comer. Stamped 4297 WAB. Nota 18." 
(1310.332 meters=4298.981 feet.) 
F,, (U. S. R. S.).-At Wabush, Lyon County, Nev., 244 meters (800 feet) south of 

the station, G meters (20 feet) west of the road to Yerington, near a sod house. An 
iron post stamped 4303.95 SP. (1310.382 metcrs=4299.145 feet.) 

GI,.-About 4 miles eoutheaat of Wabusk ,  Lyon County, Nev., 2 meters (7 feet) 
north of mile pole 332 and 8 meters (26 feet) west of the Southern Pacific Railway 
trach. Note 2." (1313.160 meters=4308.226 feet.) 

HI1.-About 9 miles east of Wabusk ,  Lyon Counly, Nev., 15 meters (49 feet) 
weat of the Southern Pacific Railway tracks and abreast of mile pole 337. Nota 2." 
(1313.790 metera=4310.326 feet.) 

I,I.-About 11 miles cast of Wabwka, Lyon County, Nev., 10 meters (33 feet) weat 
of the Southern Pacific Railway tracks, abreast of the third telegraph pole east of mile 
pole 339, in a dry lake bed. Note 2.* (1302.756 meters=4274.125 feet.) 

Jll.-About 14% miles southeast of Wabusrla, Lyon Counly, Nev., three telegraph 
poles northwest of the "One mile to Rio Vista Station" sign and 20 meters (G6 feet) - west of the Southern Pacific Railway tracks. Note 2." (1309.175 meters=4295.185 
feet.) 

K,,.-About 8 miles north of Schwr, Nineral County, Nev., 20 meters (66 feet) south 
of the Southern Pacific Railway tracks, abreaet of mile pole 346. Note 2." (1332.0.56 
meters=4370.254 feet.) 

L1,.-About 5% miles northwest of Schurz, hfilberal County, Nev., 1 meter south 
of mile pole 349 and 8 meters (26 feot) eouth of the Southern Pacific Railway tracks. 
Note 2." (1318.599 metew=4326.104 feet.) 

M1,.-About 2% milee northwest of Schun, Mineral County, Nev., 1 meter south 
of mile pole 352 and 7 motew (23 feet) south of the Southern Pacific Railway tracks. 
Note 2.* (1260.765 meters=4136.360 feet.) 

N,,.-About 1 mile northweat of Schurz, Mineral Counly, Nm., 15 meters (49 feet) 
south of the Southern Pacific Railway tracks, in the concrete weir of the Government 
irrigation ditch. Note 1.* (1259.381 metors=4131.754 feet.) 
O,, (U. S. G. &).-At Schurz, Mineral County, Nev., 61 meters (200 feet) west of 

the station, 18 meters (GO feet) south of the Southern Pacific Railway, a t  the north- 
eaet corner of the Nevada Mercantile & Supply Co. store. Stamped 4130. Tho store 
h recently burned down. Note 18.* (1256.530 meters=4122.465 feet.) 

PI, (U. S. G. S.).-At Sciurz, M i m a 1  County, Nev., eaet of the slaughterhouse, 
6 meters (20 feet) south of road. Stamped 4130. Note 18.* . (1256.537 meters= 
4122.488 feet.) 

Qll.-At Schurz, H i w a l  County, Nev., in the concrete footing of the northwest 
central pillar of the Southern Pacific Railway water tank. Note 16." (1256.718 
meters=4123.082 feet.) 

R,,.-About % mile eoutheast of Schurz, Mineral County, Nev., in the west end 
of tho south side of a concrete culvert under the Southern Pacific Railway tracks. 
Note 1." (1255.590 metew=4119.381 feet.) 

Sll.-About 2 miles southeast of Schurz, Mineral County, Nev., in the south side 
of concrete culvert No. 356A under the Southern Pacific Railway tracks. Note 4.* 
(1254.380 meters-4115.412 feet.) 
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T,,.-About 4 mi l a  southeast of Sdiwz, Mineral County, Nev., 10 meters (33 feet) 

ea& of mile pole 368 and 8 meters (26 feet) south of the Southern Pacific Railway 
tsacks. Note 2.* (1252.115 mcters=4107.981 feet.) 

U,, (U. S. G. S.).-About G miles southeast of Schuw, Mineral County, Nev., 
three telegraph poles south of milo pole 360,15 meters (49 feet) west of tho Southern 
Pacific Railway. Stamped 4113. Note 18." (1251.613 metem=4106.334 foet.) 

V,,.-About 8 miles southeast of Schuw, Mineral County, Nev., 3 meters (10 feet) 
north of mile pole 362 and 8 qetore (26 feet) weat of the Southern Pacific Railway 
tracks. Note 2." (1254.760 metors-4116.658 feot.) 

W,, (U. S. G. S.).-About 11 miles south of Schurz, Mineral County, Nev., and 2.4 
miles north of Gillis, M i w a l  County, Nev., two telegraph poles sbuth of mile pole 365 
and 10 meters (33 feet) west of the Southern Pacific Railway tracks. Stamped 4176. 
Noto 18.* (1270.644 meters=4168.771 feet.) 

mile south of. Gillis, Xineral County, Nev., five telegraph pole 
and 40 meters (131 feet) north of mile pole 368 and 10 meters (33 feet) we& of the 
Southern PacSc Railway tracks. Note 2.* (1288.815 met8m=4162.771 feet.) 

Y,, (a. S. G. S.).-About 2?4 miles south of Gillis, Mineral County, Nev., two 
telegraph poles eouth of mile pole 370. Stamped 4165. Note 18." (12GG.668 metera 
-4155.727 feet.) 

Z,,.-About 3% miles north of Magnwr, Mineml Cowlly, Nev., 8 meters (26 feet) 
west of the southern Pacific Railway tracks, muth of a lsrge bay on Walker Lake. 
Note 2." (1251.977 metem=4107.528 feet.) 

A14 (U. S. G. &).-About 2 milea north of M q n w ,  Minem2 County, Nev., near mile 
pole 375. Stamped 4114. Note 18.* (1251.722 meters==4106.691 feet.) 

B12.-About % mile south of Magnue, Mined County, Nev., near mile pole 
377% nd 8 meters et east of the Southern Pacific Railway tracks. Nota 2." 

C12 (U. S. G. S.).-About 4% miles north of Thome, Mi.aeml County, Nev., two 
telegraph poles south of mile pole 380 and 10 meters (33 feet) east of the Southern 
Pacific Railway track& Stamped 4117. Note 18.' (1252.780 meters=4110.162 feet.) 

I),,.-About 1% milea northweat of Thome, Mineral County, Nev., 2 metera (7 feot) 
eouth of milo pole 383 and 12 meters (39 foet) west of the Southern Pacific Railway 
tracks. Note 2.* (1259.109 meters=4130.027 feet.) 
El? (U. S. G. S.).-About 1 mile weet of T h ,  Miwal County, Nev., I meter 

north of old road to Hawthorne and 10 meters (33 feet) south of the new road, Stamped 
4133. Note 18.* (1257.686 meters=4126.258 feet.) 

F12.-About 4% miles southenst of Thorn,  Mineral County, Nev., three tale- 
graph poles and 20 meters (66 feet) south of mile pole 389 and 10 meters (33 feet) 
west of the Southern Pacific Railway tracks. Note 2." (1348.566 nieters=4424.417 
feet.) 

G,, (U. S. G. S.).-About 8% milea southeast of Thwne, Mineral County, Nev., 
one telegraph pole south of mile pole 393 and 10 meters (33 feet) west of the Southern 
Pacific Railway traclcs. Stamped 4478. Note 18." (1363.019 meters=4471.838 feet.) 

mile south- 
wt of mile pole 396, 8 meters (26 feet) we& of the Southern Pacific Railway trach. 
Note 2.* (1333.922 metcrs=4376.376 feet.) 

I12.-At Acme, Mimral County, Nev., mile southeast of mile pole 397. The 
bench mark is a bolt marked with a crosa in the foot plat0 of the southeast pillar of 
the Southern Pacific Railway watm tank. 

J12 (U. S. G. S.).-About 9 miles northweat of Luning, Mineral County, Nev., 
n~ mile pole 399. Stamped 4399. Note 18.* (1338.780 moters=4392.314 feet.) 

X,,.-About 

(I%% e 71 me te r s~41  !iY&$eet.) 

H12.-About 12 miles southeast of Thorn,  dfheral County, Nev., 

(1334.580 motem=4378.636 feet.) 
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K,,.-About 6 miles northweat of Luning, Mineral County, Nev., 1 meter south of 
mile pole 402 and 10 meters (33 feet) west of the Southern Pacific Railway tracka. 
Note 2.* (1358.411 meters=4456.720 feet.) 

Lla (U. S. G. S.).-About 3 miles northwest of Luning, Mineral County, Nm., 
one telegraph pole south of mile pole 405 and 10 meters (33 feet) west of the  Southern 
Pacific Railway tracks. Stamped 4561. Note 18.* (1388.122 meters=4554.197 feet.) 

Mla.-At Luning, Mineral County, Nev., 40 meters (131 feet) northweat of the 
station and 10 meters (33 feet) west of the main track of the Southern Pacific Railway. 
Note 2.* (1360.583 meters=44G3.846 feet.) 

N12 (U. S. G. S.).-About 6 m i l a  north of Mina, Miwal  County, Nev., near mile 
pole 411. Stamped 4464. Note I&.* (1358.721 meters=4457.737 feet.) 

O1,.--At New Boston, Miwal  County, Nev., one telegraph pole north of mile 
pole 414, $I the  footing of the southeaat pillar of tho Southern P d i c  Railway water 
tank. Note 16.* (1370.896 meters=4497.681 feet.) 

P12 (U. S. G. S.).-At Mina, Miwal  County, Nev., in the  southwest comer of 
the parking space near the Southern Pacific Railway station. Stamped 4553 1907. 
Note 18.* (1385.730 meters=4546.349 feet.) 

QI2.-At Mina, Mineral County, Nev., in the concreto footing of the northweat 
pillar of the  Southern Pacific Railway’s tall water tank east of the Station. Note 1.” 
(1385.416 meters=4545.319 feet.) 

R,,.-At Minu, Mineral County, Nev., i n  the weat face of t h e  heavy concrete 
footing of the southwest pillar of the small water tank of the  Southern Pacific Railway. 

S,,.-About 3 miles southeast of Mina, Mineral County, Nev., 10 meters (33 feet) 
Bouth of mile pole 420 and 10 meters weat of the southern Pacific Railway tracks. 
Note 2.* (1396.411 meters=4581.392 feet.) 

T,,.-Ahout 2% miles southeast of Sodavilb, Mineral County, Nev., two telegraph 
poles north of mile pole 423. Stamped 4438. Note 18.” (1350.828 metem=4431.841 
feet.) 

UI2.-At Tonopah Junction, Mineral County, Nev., in the area between the 
Tonopah & Goldfield Railway and the Southern Pacific Railway, 20 meters (GG feet) 
south of a log house and GO meters (164 feet) northwest of the Southern Pacific Rail- 
way water tank. Note 2.* (1343.668 meters=4408.351 feet.) 

Vla.-At Tonopah Junction, Miwal  County, Nev., in tho northeast footing of a 
pillar of the Southern Pacific Railway water tank, 2 meters (7 feet) west of the tracka. 
Note 1G.* (1344.37G meters=4410.674 feet.) 

VIla (U. S. G. S.).-At Tonopah Junction, h i iwal  County, Nev., the  top of a 
hexagonal nut  in  the  southwest pillar of the Southern Pacific Railway water tank, 
about 1 meter above the ground. Marked by  a daub of white paint. (1344.648 
meters=4411.566 feet.) 

XI, (U. S. G. S.).-.4bout 3 miles south of Ton~pah Junction, Mineral County, 
Nev., 5 meters (16 feet) north of mile pole 3. Stamped 4584. Note 18.* (1395.222 
meters=4577.491 feet. 

YI2 (U. S. G. S.).-At Redlich, Mineral County, Nev., 30 meters (98 feet) cast of 
the  Tonopah & Goldfield Railway, 30 meters (98 feet) south of the section house, 
in rock ernbedded in the  ground. Stamped 4999. Note 17.” (1521.964 meters= 
4993.310 feet.) 

Z,,.-Ahout 2% milea south of Redlich, Mineral County, Ncv., near the eleventh 
telegraph polo south of mile pole 10, 25 meters (82 feet) east of the Tonopah & Gold- 
field Railmay tracks. Noto 2.* (1447.385 meters=4748.629 feet.) 

A13.-At Rock Hill, Esmeralda County, Nev., in the  concrete foundation (no 
mperstructure) of a water tank.of the Tonopah & Goldfield Railway. The bench 

- Note l.* (1386.432 meters=4548.652 feet.) 

*&e pp. 28 and 28. 
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mark ie the  top of an iron anchor bolt set in the  northeast footing and ia marked by a 
cross. (1393.970 met~s=4573.383 feet.) 

B,,.-About 2% miles south of Rock Hill, Esmeralda County, Nev., 12 meters 
(39 feet) south of the twelfth telegraph pole south of mile pole 14 and 20 meters (66 feet) 
east of the Tonopah C Goldfield Railway tracks. Note 2." (1380.122meters= 
4527.950 feet.) 

II1,.-About 2 milea north of Coaldale, l h e r a l d a  County, Nev., G telegraph poles 
north of mile pole 18, in line with the telegraph poles and 20 meters (66 feet) east 
of the  Tonopah & Goldfield Railway tracks. Note 2." (1380.982 meterS=4530.772 
feet.) 

I,, (U. S. G. S.).-One mile southweat of Coaldale, Esmeralda Cbunty, Nev., 
1 mile east of Columbus Salt Marsh, west of road near crcaroads. Stamped4671. 
Note 18." (1398.722 meters=4588.974 feet.) 

J,,.-About 1 mile southeast of CoaMale, Esmeralda County, Nm., 5 meters (16 feet) 
outheast of mile pole 21 and 20 meters (66 feet) north of ;the Tonopah & Goldfield 
Railway tracks. Note 2." (1415.889 meters-4G45.296 feet.) 

&.-About 3% milea northwest of Blair Junction, Esmeralda County, Nm., 
6'meters (20 feet) southeast of mile pole 24 and 20 meters (66 feet) east of the  Tonopah 
& Goldfield Railway tracks. Note 2.* (1496.494 meters=4909.747 feet.) 

milo northwest of Blair Junction, Esmerala'a County, Nev., 3 meters 
(10 feet) southeast of mile pole 27 and 20 meters (66 feet) northeast of the Tonopah 
& Goldfield Railway tracke. Note 2." (1468.440 metere=4817.707 feet.) 

MI,.-At Blair JuncLh, Esneralda Cuunty, Nev., in the  concreto footing of. the 
southwest pillar of the  Tonopah & Goldfield Railway water tank, 2 meters (7 feet) 
north of the  tracks. Note 16." (1467.664 meters=4815.161 feet.) 

N,,.-About 2% miles southeast of Blair Junction, Esmmalda County, Nev., 
6 meters (20 feet) southeaet of mile pole 30 and 20 meters (G6 feet) north of the Tonopah 
& Goldfield Railway tracks. Kote 2." (1458.808 rneters=4786.106 feet.) 

O,,.-About 5% miles southeast of Blair Junction, Esmmalda County, Nev., 
4 meters (13 feet) southeast of mile pole 33 and 20 meters (66 feet) northeaat of the  
Tonopah & Goldfield Railway tracks. Note 2.* (1462.899 meters=4799.528 feet.) 

PI,.-About 8% milee southeast of Blair Junction, Eameraldu County, Nev., 
2 meters (7 feet) southeast of mile pole 36 and 20 meters (66 feet) north of the Tonopah 
& Goldfield Railway traclrs. Note 2." (1445.469 meters=4742.343 feet.) 

Q1,.-About 8 miles northwest of Nilhs,  Enneralda County, Nev., 10 mekrs  
(33 feet) southeast of mile pole 39 and 20 meters (G6 feet) north of the Tonopah & 
Goldfield Railway tracks. Kote 2.* (1445.736 meters=4743.219 feet.) 

R,,.--About 5 miles northwest of Millms, Esmeralda County, Nev., 25 meters 
(82 feet) southeast of mile polo 42 and 20 meters ( G G  feet) north of the Tonopah & 
Goldfield Railway tracks. Kotc 2.' (1452.834 meters=4766.506 feet.) 

SI,.--About 2 miles northwest of hfillers, Esmneralda County, Nev., 8 meters 
(26 feet) southeast of mile pole 45 and 20 meters (66 feot) southeaet of the  Tonopah & 
Goldfield Railway tracks. Note 2.* (1458.936 meters=4786.626 feet.) 

T14.-At dlillers, Esneralda County, Nev., in the  southwest footing of tho Tonopah 
& Goldfield Railway water tank in front of the etation. Note 16." (1479.514 metem= 
4864.039 feet.) 

U,,.-At hfain Line Junction, Eameralda County, Nev., in the angle of a y near a 
telegraph pole, about 120 meters (400 feet) southeast of the section house. Note 2.* 
(1615.974 metea=4973.658 foet.) 

V,,.-About 344 miles southeast of Main f ine Junction, Esmeralda County, Nev., 
20 meters (68 feet) west of the Tonopah & Goldfield Railway tracks, just south of a 
sink along the railroad embankment. Noto 2." (1570.810 moters==5153.5GG foet.) 

L,,.-About 

* 6oe pp. 28 and 28. 
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W14.-At dicSwemq Junction, Esmeralda County, Nev., in the y and about 100 
meters (328 feet) north of the junction of the tracks. Note 2." (1613.612 meters= 
6293.992 feet.) 

XI,.-About '2% milee south of Columbia Ju?u%h, Esmeralda County, Nev., 
16 metera (49 feet) aouth of a road crossing, 20 meters (66 feet) west of the Tonopah & 
Goldfield Railway tracks in line with the telegraph poles. Note 2." (1634.763 
metma=5363.352 feet.) 

Y,,.-At Columbia Junction, Eemeralda County, Neu., 30 meters (98 feet) north of 
the Tonopah & Goldfield Railway tracks, near telephone booth, in line with the teb 
graph polea. Note 2." (1688.042 meters=6538.184 feet.) 

&,.-About % mile east of Columlh  Junction, Esmeralda County, Nev., 8 metem 
(26 feet) aouth of the Tonopah & Goldfield Railway t m k s ,  about milo weat of B 
large mine hoist, in the end of a bowlder (2 by 1% feet) about 1 foot above the surface 
of the ground. Note 16." (1712.876 meters--6619.661 feet.) 

A,, (U. S. G. S.).-At Tonopah, Nye County, Neu., in the weat face of the Tonopah 
Banking Corporation Building on Main Street. Note 17.* (1836.879 meters= 
6026.494 feet.) i 

B1, (U. S. G. S.).-At Tonopah Nye County, Nev., 1 mile south of the Tonopah & 
Goldfield Railway station, 200 meters (660 feet) southeast of the baseball field and 20 
metera (66 feet) weat of the road to Goldfield. Note IS.* (1873.906 meters=6147.970 
feet.) 

Cl,.-About 3% milea south of Mdweeney Junction, EaneraMa County, Nev., 
6 metera (16 feet) south of mile polo 61, 20 meters (66 feet) weat of the Tonopah & 
Goldfield Railway trscb. Note 2.* (1673.766 metem=6163.264 feet.) 

Dl,.-About 6% milea south of &Sweeney Junction, Esmeralda County, Nm., 
6 meters (16 feet) south of mile pole 63, 20 metera (66 feet) weat of the Tonopah & 
Goldfield Railway tracks. Note 2." (1632.367 meters=b027.441 feet.) 

E,.-About M d e  north of Zbndyke ,  EsmeraZda Cuunty, Nev., 3 metera (10 feet) 
mth of mile pole 67 and 20 metara (66 feet) west of the Tonopah & Goldfield Railway 
trscke. Note 2.* (1601.628 mekrs=4926.263 feet.) 

Fl,.-About 3% milea eouthwest of K W y k e ,  Estneralda County, Nev., 3 meters 
(10 feet) south of mile pole 71, 20 meters (66 feet) wed of the Tonopah & Goldfield 
Railway tracks, in line with the telegraph poles. Note 2.' (1638.191 meters= 
6046.648 feet.) 

G,, (U. S. G. S.).-About 4 milea north of Columbia, E m & .  County,. Neu., 
300 meters (980 feet) east of the Tonopah & Goldfield Fhilway tracb, oppceite the 
fifth telegraph pole north of mile pole 76. Stamped 6346. Note 18.* (1627.428 
meters=6339.320 feet.) 

H,,.-About 1 mile north of Goldfield, E-alda County, Nev., in the weat end 
of a concrete pier at the end of a spur of the Tonopah & Goldfield Railway tracks 
leadiig to an abandoned mill. Note ll.* (1693.312 mcters=6666.474 feet.) 

I,,.-At GoMJild, Eemeralda County, Nev., in the west face of B bank on the 
comer of Columbia Street and the &at street north of Crook Avenue. Note 1." 
(1730.046 meters=6675.993 feet.) 
J1, (U. S. G. S.).-At GoMfwM, EsmeraMa County, Nev., a t  the southeast comer 

of Crook AVenUQ and the alley between Main and Columbia Straete. The bench 
mark i~ the bottom of a drill hole in tho top of a &foot stone poet set 3 feet in the 
ground. The top of the poet containing an aluminum tablet stamped B 1905 1 H hao 
been broken off. (1730.676 meters=5677.731 feet.) 

Klv-At GoMfild, Esmerakh County, Nev., in the weat face of the Goldfield 
Hotol. Note 1." (1734.010 metera=6688.998 feet.) 
LU (U. S. G. S.).-At Goldftld, EsmeraaMa County, Ntv., in the south face of the 

county courthouse built in 1907. Note 17.' (1737.618 metem=6700.836 feet,) 

+See pp. 28 and 28. 
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MI,.-About 3% miles south along the  trncks of the Laa Vega8 & Tonopah Ririlway 

from the Tonopah & Goldfield Railway crowing at Columbia, Esmeraldn Coudy, Nev., 
about mile south of the signboard of Red Rock, about 100 meters (328 feot) south of 
tho switch stand near the end of section 21 of the railroad nnd 10 meters (33 feet) 
we& of the t racb .  This is a United States Geological Survey bench mark, unmarked 
and set by  this survey. Note 18." (1768.797 meters=5803.128 feet.) 

N,,.-About 7 milee south of Columbia, Esmeralda County, Nev., 4$ mile south of 
pole 189,30 meters (98 feet) west of the  Las Vegaa & Tonopah Railway tracks, 3 metem 
(10 feet) lower than the  rail. Note 2." (1655.016 metere=5429.832 feet.) 

O1,.--In Nye County, about 11 miles south of Columbia, Esmeralda County, Nev., 
three and one-half telegraph poles north of mile pole 185, 15 meters (49 feet) west of 
the  Lna Vegss & Tonopnh Railway tracks, and in line with the telegraph poles. Note 
2.* (1547.223 rnetora=5076.181 feet.) 

Pl6.-1n Nye County, about 14 miles south of Columbiu, Esmeralda County, Nev., 
8 meters (26 feet) south of mile polo 182,75 meters (246 feet) north of a road crcming, 
15 meters (49 feet) west of tho h Vega & Tonopah Railway tracks. Note 2." 
(1482.591 meters=4864.134 feet.) 

Q,6.-At Ralston, Nye County, Nev., i n  the concrote foundation of the northeast 
pillar of t h e  Lna Vegaa & Tonopah Railway moll derrick. Note 11." (1447.523 
meters=4749.082 feet.) 

R,,.-About 3 miles south of Ralston, Nye County, Nev., 20 moters (66 feet) north 
of mile pole 177, 15 meters (49 feet) west of the Las Veges & Tonopnh Railway tracks i n  
h e  With the  telegraph polea. Note 2." (143G.923 metcre=4714.305 feet.) ' 

S,,.-About 6 miles south of Ralston, Nye County, Nev., 3 meters (10 feet) north of 
the ninth telegraph pole south of mile pole 174, 15 metera (49 feet) west of the LW 
Vegns & Tonopah Railway tracks. Nptc 2." (1427.427 meters=4683.150 feet.) 

T,,.-About 9 miles south of Ralstm, Nye County, Nev., near the firat telegraph 
pole Bouth of mile pole 171, 20 metera (GG feet) west of the  Lna Vegaa & Tonopah Rail- 
way tracks. Note 2." (1399.914 meters=4592.884 feet.) 

U,,.-About 1 mile south of Wagner, Nye County, Nev., 10 meters (33 feet) east 
of the  old Bullfrog & Goldfield Railrond tracks and about 350 metera (1,150 feet) east 
of mile pole 168 on the  Las Vegna & Tonopsh Railway tracks, 200 meters (656 feet) 
east of large bowlders on a small knoll. Note 2.* (1390.567 metera=4562.219 feet.) 

VI, (U. S. G. S.).-About 2 miles north of the Goldjield B Tonopah Lumbm C o w  
pany Stulkn, Nge County, Nev., 170 moters (558 feet) west of the ;Bullfrog & Gold- 
field Railroad tracks near mile polo 108, opposito a m a l l  wooden culvert under tho 
tracks, about 600 meters (1,968 foet) north of a road croasing. Stamped 16. Note 18.* 
(1324.257 moters=4344.GGG feet.) 

W,,.-About 7 miles south of Wagner, Nyc County, Nev., 100 motere (328 feet) south 
of Bullfrog & Goldfield Railroad mile polo 110, abdut 500 metera (1,G40 feet) cast 
of milo polo 162 on the Laa Vegas & Tonopnh Railway, 10 meters (33'feet) west of 
the Bullfrog & Goldfield Rnilroad tracks near ono of the two largo tolegraph poles in 
that ecction of tho line. Note 2." (1293.651 rnetera=4244.253 feet.) 

X,,.-About 3 miles north of Bonnie Clare, Nye County, Nev., 300 meters (984 
feet) south of milo pole 113 and 20 meters (GG feet) west of the tracks, about % mile 
ea&, of milo pole 159 of the h a  Vegaa & Tonopah Railway. Note 110." (1244.502 
metcm=4083.004 feet.) 

Yl,.-At Bonnie Clare, Nye &unty, Nev., on tho northeast footing of tho ruined 
wetor tank of tho Bullfrog & Goldfiold Railroad, 20 meters (66 feet) north of the sta- 
tion building. The bench mark is the centor of an outlined square on tho steel foot- 
plate. (1205.179 meters=3953.991 feet.) 

Z,,.-At Bonnie Clare, Nye County, Nev., 150 metera (492 foot) south of tho old 
station building of tho Bullfrog & Goldfioll Railroad, 95 motors (312 feet) west of 

+&app.28~nd29. 
- 
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the tracks and GO meters (197 feet) north of an east and west road. Notc lla.* 
(1206.679 metcra=3958.913 feet.) 

A,,.-About 1% miles muth of the junction of the Bullfrog & Goldfield Rai l rod  
and the Laa Vegaa & Tonopah fiilway near Bonnie Clare, Nye County, Nev., 5 meters 
(16 feet) north of mile pole 119 and 15 meters (49 feet) wcst of the tracks. Note lla.* 
(1205.45 meters=3954.930 feet.) 

B,,.-About 5% miles south of Bonnie Clare, Nye County, Nev., 3 meters (10 feet) 
north of mile pole 122 and 15 meters (49 feet) west of the Bullfrog & Goldfield Rail- 
road tracks. Note Ha.* (1207.395 meters=3961.262 feet.) 

C,,.-About 8% miles south of Bonnie Clare, Nye County, Nev., 30 meters (98 feet) 
north of mile pole 123 and 15 meters (49 feet) wcst of tho Bullfrog & Goldfield Rail- 
road tracks. Note Ha.* (1207.178 meters=3960.550 feet.) 

D,,.-About 11% miles south of Bonnie Clare, Nye County, Nm., two telegraph 
polea and 20 metera (G6 feet) south of mile pole 128, 15 meters (49 feet) w a t  of the 
Bullfrog & Goldfield Rsilroad tracks. Note 1h.* (1211.257 meters=3973.932 feet.) 

E,,.-About 15% miles south of Bonnie Clare, Nye Counly, Nev., 3 meters (10 feet) 
north of milo pole 131 and 15 metera (49 feet) west of the Bullfrog & Goldfield Rail- 
road tracks. Note lla.* (1218.960 metera=3999.205 feet.) 

F,,.--At Ancram, Nye County, Nev., opposite tho north end of the switch 3 meters 
(10 feet) north of mile pole 134, 15 meters (49 feet) west of the main tracks of tho BuU- 
frog & Goldfield Railroad. Note lln.* (1225.933 meters=4022.082 feet.) 

G,,.-About 3 miles south of Ancram, Nye County, Nev., 3 meters (10 feet) north - of mile pole 137, 15 meters (49 feet) west of the Bullfrog & Goldfield Railroad tracks, 
in  line with the telegraph poles. 

H,,.-About 3 miles north of Pioneer, Nye County, Nev., two telegraph polea and 
5 meters (16 feet) south of mile pole 140, 15 meters (49 feet) west of the Bullfrog & 
Goldfield Railroad t rach,  on a small hill made b y  the railroad cutting through a small 
ridgo, 200 metera (656 feet) north of a road crossing. Note lla.* (1214.6G2 meters= 
3985.104 feet.) 

II,.-At Pioneer, Nye County, Nev., near tho north end of tho sidetrack, 250 
meters (820 feet) north of tho station, 35 meters (115 feet) west of tho main tracks of 
the Bullfrog & Goldfield Railroad, abreast of milo pole 143. Roto 2." (1176.576 
metcrs=38G0.150 feet.) 

J,,.-About 3 miles south of Pioneer, Nye County, Nev., one telegraph pole south 
of milo polo 146, 10 meters (33 feet) west of the Bullfrog & Goldfield Railroad t m c h ,  
oppomte a farmliouee 400 meters (1,312 feet) wcst of tho tracks. Note 11s." (1121.559 
meters=3679.C48 feet.) 

IC,,.-About M mile south of l o t  Springs, Nye County, Nev., 10 meters (33 feet) 
west of mile pole 149, 20 mctera (66 feet) west of the Bullfrog & Goldfield Railroad 
tracks. Noto lla." (1075.380 meters=3528.143 feet.) 

L,,.-About 2 miles north of Beatty, Nye County, Nev., 3 meters (10 feot) south 
of mile pole 152, 15 meters (49 feet) west of the Bullfrog & Goldfield Railroad tracks, 
50 motors (164 feet) south of a road crossing. Note lla.* (1035.335 meters=3396.762 
feet.) 

b/i,,.--At Beatty, Nye County, Nev., 100 meters (328 feet) north of tho station, 50 
meters (164 feot) west of the Tonopnh & Tidewater Railway tracks, 20 moters (G6 
foet) south of r o d  crossing, and % metor east of fence line. Note lla." (1001.001 
meters=3284.117 feet.) 

N,, (U. S. G. %).-At Beatty, Nye County, Nev., in a ravine, 30 meters (100 feot) 
south of the principal street, 152 metera (500 feet) north of the plant of the Beatty Ice 
& Manufacturing Co. Stamped 31. Note 17." (1008.229 meter8=3307.831 feet.) 

Note lla.* (1227.411 meters=4026.931 feet.) 

* 600 pp. 28 nnd 28. 
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O,,.-About 2 miles south of Beatty, Nye County, Nev., M mile south of the junc- 

tion of the LUS Vegns & Tonopah Railway and the Tonopah & Tidewater Railway, 
11 telegraph poles and 25 meters (82 feet) north of mile pole 116, 15 meters (49 feet) 
we& of the Las Vegas & Tonopah Railway tracks. Note lla." (965.592 meters= 
3167.946 feet.) 

Pl0 (U. S. G .  S.).-About 5 miles south of Beatty, Nye County, Nev., 6 meters (20 
feet) north of mile pole 113. Stamped 3002. Note 18." (914.617 moters==3000.706 

Qlo (U. S. G .  S.).-About 8 miles south of Beatly, Nyc County, Nev., 3 meters (10 
feet) e a t  of milo pole 110. Stamped 2865. Noto 18." (872.745 rncters=2863.331 

R,, (U. S. G .  S.).-About 11 miles south of neatly ,  Nye County, hlev., 3 meters 
(10fect) north of mile pole 107. Stamped 2755. Note 18." (839.120 meters-2753.013 
feet.) 

Slo (U. S. G.,S.).-About 14 miles south of Benlty, Nye County, Nev., 3 meters (10 
feet) north of milo pole 104. Stamped 2664. Note 18.* (811.522 metcrs=2G62.468 
feet.) 

Tl0 (U. S. G .  %).-About 17 miles south O C  Beatly, Nye County, N x ,  3 meters (10 
feet) north of milo pole 101. Stampcd 2575. Note 18." (784.507 meters=2573.837 
feet.) 

U,,.-At Rosewell, Nye County, Nev., in the south end of tho west footing of the 
Laa V e p  & Tonopah Itnilway water tnnk, 2 meters (7 feet) east of the tracks. Tho 
bench mark is the center of an outlined squnrc. 

V,, (U. S. G .  S.).-About 2 miles southc'wt of Roscioell, Nye County, Nev., 3 metera 
(10 feet) northenst of mile pole 98. Stamped 2587. Note 18.* (757.955 metors= 
2585.149 feet.) 

W,,.-TI~OO miles southenat of Rosewell, Nye County, New., 15 meters (49 feet) 
west of the Las Vegns & Tonopah Ilailwny tracks, 10 meters (33 feet) north of mile 
pole 97. Note lla." (782.071 meters=2565.845 feet.) 

X,,(U. S. G .  S.).-About 6 miles southemst of Rosewell, Nye County, Ncv., 3 
meters (10 feet) north of mile pole 95. Stnmpcd 2582. Note 18." (786.720 meters= 
2681.097 feet.) 

Y,, (U. S. G. S.).-AbOUt 8 miles southeast of liosewell, Nye County, hTcv., 3 
meters (10 feet) north of mile pole 92. Stamped 2648. Note 18." (806.595 metera= 
2646.304 feet.) 

Z,, (U. S. G .  S.).-About 12 miles miithemt of Rosetoell, f f q e  County, Nev., 3 
meters (10 feet) east of mile pole 88. Stamped 2658. Noto 18." (809.839 meters= 
2656.947 feet.) 

A,,.-About 11% miles ~iorthwcst of Amargosa, Nye County, Nev., '3 meters (10 
feet) west of milo pole 8G, 15 meters (49 feet) south of the 1,m Vegm & Totioph Railway 
tracks. Note 118." (851.809 meters=2794.643 feet.) 

B,, (U. S. G. S.).-About 9.G milcs west of Amurgosa, Nye County, Nev., G4 meters 
(210 feet) north of mile pole 84. Stamped 2843. Notc 18." (866.313 metem= 
2842.229 feet.) 

C1, (U.  S. G .  S.).-About 5.6 miles west of Amargosa, Nye County, New., 3 metera 
(10 feet) north of mile pole 80. Stamped 2762. Note 18." (841.177 metcrs=2759.762 

D,,.-About 3% miles Wet% of Amargosa, Nye County, Ncv., 5 meters (16 feet) 
west of mile pole 78, 16 meters (49 feet) south of the Lna Vega8 & Tonopah Rnilway 
tracks. Note lla.* (840.283 meters=2766.828 feet.) 

E,, (U. S. G. &).-About 1.6 miles west of Amargosa, Nye County, Nev., 3 meters 
(10 feet) north of mi10 pole 76. Stnmped 2765. Note 18." (842.394 meters=2783.754 

feet.) 

feet.) 

(789.291 meters-2589.532 feet.) 

feet.) 

feet.) 

*Sea pp. 28 nnd 28. 
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F17.-At Amurgosa, Nye County,  Nev., i n  the southwest footing of the well demck, 
150 meters (492 feet) emt of the station md 10 meters (33 feet) north of the La8 Vegae 
& Tonopnh Railway tracks. Note 1.* (846.547 metera=2777.380 feet.) 

G17 (U. S. G. S.).-About 2.4 miles east of Amargosa, Nye  County,  Nev., 3 nietors 
(10feet) north of mile pole 72. Stamped 2840. Noto 18." (866.267 metera=2838.7G4 
feet.) 

H1,.-About 4.4 miles eaet of Amargosa, N y e  County,  Nev., 10 meters (33 feet) 
south of mile pole 70, 25 meters (82 feet) Bouth of the Las Vegns & Tonopah Railway 
tracks. Noto lla." (882.950 meters=2896.812 feet.) 
11, (U. S. G. %).-About 6.4 miles enat of Amargosa, Nye  County, Nev., 3 meters 

(10 feet) north of m i l e  pole 68. Stnmped 3034. Note 18." (924.362 meters=3032.678 
feet.) 

J17 (U. S. G. S.).-About 10.4 miles eaet of Amargosa, Nye County,  Nev., 3 meters 
(10 feet) north of mile pole 64. Stamped 3320. Noto 18." (1011.478 meters=3318.491 

K,, (U. S. G. I$.).-About 14.4 miles enat of Amargosa, Nye County, Nev., 3 meters 
(10 feet) north of mile polo GO. Stamped 3628. Note 13." (1105.564 metera= 
3627.171 feet.) 

L,,.-About 16.2 miles cast of Amargosa, Nye  County,  Nev., 5 meters (16 feet) west 
of mile pole 68, 15 metera (49 feet) north of the Laa Vegm & Tonopah Railway tracke. 
Note lla." (1101.544 metera=3613.982 feet.) 
M1, (U. S. G. S.).-About 18.4 miles enst of Amargosn, Nye County, Nev., 12 miles 

weat of Indian Springs,  Clark County,  Nev., 3 meters (10 feet) north of mile pole 56. 
Stamped 3576. Note 18.* (1089.648 meters=3574.953 feet.) 

N,, (U. S. G. S.).-About 8 miles west of Indian  Springs,  Clark County,  Nev., 
3 meters (10 feet) north of mile pole 52. Stamped 3431. Note 18." (1045.441 
metera=3429.918 feet.) 

O,,.-About G miles west of Indian  Springs,  Clark County,  Nev., 1 meter eaet 
of mile pole 50, 15 motem (49 feet) north of the h a  Vegas & Tonopah Railway t m k s .  
Nota lla." (1015.968 metera=3333.222 feet.) 

P17 (U. S. G. S.).-About 4 miles west of Indian  Springs,  Clark County,  Nev., 
3 meters (10 feet) north of mile pole 48. Stamped 3279. Note 18." (999.232 metera= 
3278.314 feet.) 

Q17 (U. S. G. %).-About 0.2 mile west of Indian  Springs,  Clark County,  Nev., 
3 metera (10 feet) north of mile pole 44. Stamped 3135. Note 18." (955.397 moten= 
3134.498 feet.) 

R,, (U. S. G. ,$.).-About 3.5 miles emt of Indian  Springs,  Clark Cou?ty, Nev., 
3 meters (10 feet) north of mile pole 40. Stamped 3148. Note 18." (959.016 metors= 
3146.372 feet.) 

S17 (U. S. G. S.).-About 5.5 miles emt of Indian  Springs,  Clark County,  Nev., 
3 metera (10 feet) west of mile polo 38. Note 11s." (944.750 meters=3099.567 feet.) 

T,, (U. S. G. S.).-About 7.5 miles enat of Indian  Springs,  Clark Counly,  Nev., 
3 meters (10 feet) north of mile pole 36. Stamped 3084. Note 18.* (936.770 meters= 
3073.386 feet.) 

U17 (U. S. G. S.).-About 11% milea east of Indiun Springs,  Clark County,  Nev., 
3 metera (10 feet) north of mile pole 32. Stamped 3062. Noto 18." (932.978 meters= 
3060.945 feet.) 
V1, (U. S. G. %).-About 15.5 miles emt of Indian  Springs,  Clark County,  Nev., 

3 meters (10 feet) north of mile pole 28. Strtmped 3029. Noto 18.* (923.032 metera= 
3028.314 feet.) 

W,,.-About 17.5 miles eaat of Indian Springs,  Clark County,  Nev., 2 meters 
(7 foet) west of mi10 pole 26. 

feet.) 

Note lla.* (891.554 metera=2925.040 feet.) 

*Sea pp. 28 and 2v. 
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XI, (U. S. G. S.).-About 0.0 mile west of Corn Creek, Clmk Counly, Nm., 3 meters 
(10 feet) north of mile pole 24. Stamped 2876. Note 18.* (876.371 meters=2876.227 
feet.) 

Y17 (U. S. G. S.).-About 3.4 miles east of Corn Creek, Clark Covnty, Nev., 3 meters 
(10feet) north of mile pole 20. Stamped 2779. Nota 18.* (846.912 mcters=2778.577 
feet.) 

Z17(U. S. G. S.).-About 7.4 miles eaet of Corn Creek, Clark County, Nev., 3 moters 
(10 feet) north of mile pole 16. Stamped 2645. Note 18." (805.993 meters= 
2644.329 feet.) 

A18.-About 5.4 miles eaat of Corn Creek, Clark County, Nev., 2 meters (7 feet) 
west of mile polo 14. Note 11s." (775.335 mcters=2543.745 feet.) 

B18(U. S. G. S.).-About 12 miles north of Laa Vega ,  Clark County, Nev., 3 meters 
(10feet) north of mile polo 12. Stamped 2454. N o b  18.' (747.607 metom=3152.774 

C,,(LJ. S. G .  %).-About 8 miles north of Las Vcgas, Clark County, hkv., 12 metcm 
(40 feet) muth of mile pole 8. Stamped 2294. Note 18.* (698.875 me~ra=2292.892 
feet.) 

D18.-About 6 miles norlh of Las Vcgas, Clark COUnty, Neil., two telegraph polcs 
north of mile pole 6, 36 meters (118 feet) caat of the Laa Vegaa &. Tonopah Railway 
tracks. Note lla.* (680.922 mcters=2233.992 feet.) 

E18 (U. S. G. S.).-About 4 milea north of Laa Vcgas, Clark County, Nev., 3 metom 
(10 feet) north of mile polo 4. Stamped 2139. Note 18.* (651.551 metars=2137.630 

F18.-At Las Vegas, Ckzrk County, Ncv., in the south end of the lower step to the 
Clark County Courthouse. Note 1." (615.988 mctcrs=2020.954 feet.) 

0.-At Las Vcgas, Clark County, Nev., at the southeas1 corner of Main and Garcia 
Streets, air blorlcs south and otic block east of the San Pedro, Lo8 Angeles & Salt Lake 
Itailroad depot, one-hnlf block southeast of tho plant of thc Laa Vega  Ice & Manufac- 
turing Co., 7 metem (23 feet) south of the curb on Garcia Street, 9% meters (31 feet) 
cuat of tho curb on Maiii  Street. Note 11." (618.357 metcrs=2028.727 feet.) 

2024B.-At Las Vegas, Clark County, h'ev., near the northwest corner of R w t  and 
Fremont StrectR, in the aidcwnlk at the foot of the column at t he  eoutheaat corner of 
the First Statc Bank Buildiiig, 1 decimetcr north of the foot of the column. Stamped 
*I3 1907 117, 2024. Notc 17.* (616.443 metors=2022.447 feet.) 

$'.-At Laa Vegas, Clark County, Nev., two blocks north and two blocks eaat of 
the Sun Pedro, LOS Angeles & Salt Lake Railroad depot, at the northeast corner of 
Stewart and l%mt Strects, 4 meters (13 feet) east of the curb on Firat Street, 4 lnetem 
north of the curb on Stcmart Street, one-half block north of the ArizonnClub. Nota 2." 
(615.356 metcrs=2018.880 feet.) 

2033 B.-At Las Vegas, Clark County, flev., 46 metem (150 feet) west of tho entrarico 
to the ladies' waiting room of the San Pedro, Loa Angelee & Salt Lake Railroad depot, 
31 meters (102 feet) west of the main t r c k ,  set W metor abovo the base of the rail. 
Stamped B 1907, 116, 2033. Xote 17.* (610.170 meters=2031.393 feet.) 

feet.) 

feet.) 

ELF,VA'nOh'B AND DERCIUPTIONB OF PERMANENT BENCH MARKS BETWEEN TONOPAX 
JUBCTION, NEV., AND LAWB, CAL., 1815. 

U,,.-At Tonopah Junclion, Nimrul  County, Nev. (See p. 34.) 
VIz,-At Il'onopali Junclion, Nineral County, Nev. (See p .  34.) 
W,2 (U. 8. G. S.).-At TonoprJL Junction, iliineral County, Nev. 
C1,.-A])o11t 3% miles west o f  Tonnpah Juncfion, Itiineral county,  Nev., 8 meters 

(26 feet) south of the Southern Pacific lEailwny tracks at a point where the road to 
Bellevillo r111m along the railroad cmbanlcmciit. Noto 2." (1462.627 metera= 
4798.635 feet.) 

(See p. 34.) 
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D1, (U. S. G. S.).-About 1 mile east of Belbvilb, Mineral County, Nev., in the 
south end of a wooden culvert of tho Southern Pacific Railway, near the “One Mile 
to Station” ai@. Tho bench mark 2 a spike. (1541.843 meters=5058.530 feet.) 

E13 (U. S. G. &).-At Belkuille, Mineral Counly, Nev., 18 meters (60 feet) west of 
tho d a r t e d  station, 8 meters (25 feet) west of the Southern Pacific Railway tracks, 
38 meters (125 feet) eouth of the section foreman’s house, 50 meters (165 feet) north of 
a water tank, i n  a large rock. Stamped 5178. Note 17.” (1576.164 meters=5171.131 

F,,.-At Belkwille, Mineral County, Nev., i n  the footing of the southeast pillar of 
the Southern Pacific Railway water tank. Note 16.* (1577.234 meters=5174.642 
feet.) 

G18 (U. S. G. S.).-At Filben, Nineral Counly ,  Nev., i n  tho southwest corner of 
a Y, between tho tracks, 6 mcters (20 feet) south of a wagon road, 4 meters (13 feet) 
mutheaat of a crossing sign, i n  rock. Stamped 5455. Koto 17.* (1660.523 meters= 
5447.899 feet.) 
€I,, (U. S.  G. S.).-At Lit& S u m m i t ,  Jfincral Counly ,  Neu., 11 metcix (36 feet) 

northwest of the end of a spur, 11 mokrs wcst of a c rodng sign, 15 meters (49 feet) 
west of a road crosaing, i n  the summit of a saddle i n  rock. Stamped 5828. Note 17.” 
(1774.314 mekm=5821.228 feet.) 

I,, (U. S. G. S.).-Three milcs south of Lilllc Summit, Mineral Counly ,  Ncv., 9 
meters (30 feet) east of a wagon road, 12 meters (39 feet) southcast of a croseing, i n  
quartz rock. Stamped 5681. Note 17.* (1729.369 meters=5G73.771 feet.) 

J13.-About 4 miles west of Little S u m m i t ,  Mineral Counly ,  Nev., 10 mokrs (33 
feet) south of the Southern Pacific Railway tracks, 10 meters east of mile pole 443. 
Note 2.” (1728.416 meters=5670.645 feet.) 

K,, (U. S. G. S.).-About 8.3 milcs southeast of Little S u m m i t ,  Nineral County ,  
Neu., between tho track drain, 8 meters (27 feet) wcst of the Southcni Pacific Railway 
tracks, 18 meters (60 feet) southwest of mile pole 446, in  rock. Stamped 5901. Note 
17.* (1796.324 metere=5893.440 feet.) 

L,, (U. S.G. %).-At Basalt, Mineral County ,  New., 24 meters (80 irot) Bouth of the 
station, 17 meters (55 feet) west of the Southcrii Pacific Railway tracks, 107 meters 
(350 feet) north of the water tank, i n  a rock. Stamped 6347. Note 17.* (1932.250 
meters=6339.390 feet.) 

M,,.-About 2 ~niles eouthwcst of Basall, dlinernl Counly, Ncv., 8 meters (26 feet) 
south of the Southern Pacific Railway tracks, in  line with thc tclrgraph polas where 
they crom tho tracks to head for Mount Montgomery. N o k  2.” (1990.748 meters= 
6531.312 feet.) 

N,, (U. S.G. S.).-At Sunland,  Mineral County ,  Ncu., 10 mcters (33 feet) southwest 
of tho station, 10 meters west of a whistling post, 13 meters (42 feet) west of a road 
crossing, comenkd in  rock. Stamped 7129. Nota 17.* (2170.660 meters=7121.574 
feet.) 

OI8.-About 3% miles southwest of Sunland,  Mineral County ,  Nev., one telegraph 
pole and 30 metcrs (98 feet) west of milo pole 4G2, 6 meters (20 feet) north of the South- 
ern Pacific Railway tracks. Note 2.* (2041.852 meters=6698.97G feet.) 

P13 (U. S. G. %).-About 5.5 miles southwest of Sunhnd, Afineral County, Nev., 
0.1 mile north of NiCbb, N i w a l  County ,  Nev., 72 meters (235 feet) west of mile pole 
464, 13 meters (42 feet) west of the Southern Pacific Railway tracks, 11 metors (36 
feet) northwest of culvert mgn 4648, on tho banlc of a emall drain, cemented i n  large 
boulder. Stamped 6471. Note 17.” (1970.058 meters=6463.432 feet.) 

QI3 (U. S. G. S.).-At Queen, Nineral County ,  Nev., i n  the ecction foreman’s yard, 9 
meters (30 feet) east of thc house, 8 meters (26 feet) west of the Southern Pacific Rail- 
way tracks, under a largo cottonwood tree. Stamped 6179. Note 18.” (1881.157 
mctors=Gl71.763 feet.) 

*8eepp.a l lnda.  

feet.) 

__ __  . - - - - _. . 
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&,.-About 2 miles west of Queen, Mineral County, Nev., on the Stab line monu- 
ment, in the south mde of the footing. Note 16.* (1822.212 meters=5978.374 feet.) 

SI8 (U. S. G. S.).-About 2.4 miles southwest of Queen, N i w a l  County, Nev., 0.36 
mile southwest of the Von Schmidt monument, 23 meters (75 feet) west of the Southern 
Pacific Railway tracks, 1.5 meters weat of a rock cairn on the United Stntcs Coast and 
Geodetic Survey State line. Stamped 6943. Note 18." (1809.200 meters=6935.684 
feet.) 

Z,, (U.S.G.S.).-In Mono County, Gal., about 6.2 miles southweet of Quea, 
Mineral County, Nev., 73 meters (240 feet) south of a road crossing, 12 meters (39 feet) 
east of the Southern Pacific Railway tracks, 3 meters (10 feet) east of mile pole 473. 
Stamped 5556. Note 18.* (1691.306 mcters=5548.893 feet.) 

A,, (U. S. G. S.).-At Benton Station, Xono County, Cal., 15 meters (50 feet) emt 
of the Southern Pacific Railway tracks, i n  the southwest corncr of the Bcction fore- 
man's yard. Stamped 5405. Note 18." (1643.864 meters=5303.244 feet.) 

B,, (U. S. G. S.).-About 3 miles south of Benton Station, Mono County, Cal., 9 
meters (30 feet) east of the Southern Pacific Railway tmcks, 1.5 meters east of mile 
pole 479. Stamped 5277. Note 18." (1604.725 metcrs=5264.835 fcet.) 

C,, (U. 8. G. S.).-About 6 miles south of Benton Station, Nono County, Cal., 17 
meters (55 feet) east of the Southern Pacific Railway tracks, i n  n low spot, behind the 
first telegraph pole south of mile polo 482. Stnmped 4996. Kote 18." (1519.130 
meten3=4984.012 feet.) 

D,, (U. S. G. S.).-About 7 miles south of Benton Station, icfm County, Cal., near 
mile pole 483, 3 meters (10 feet) east of the Southern Pacific Railway tracks, oppodte 
culvert sign 4823, on granito rock. The bench mark is a painted circle marked 4904. 
(1491.468 moters=4893.258 feel.) 

E,, (U. S. G. S.).-About 8 miles south of Benton Station, Mono Comty ,  Cal., 6 
meters (20 feet) west of the Southern Pacific Railway tracks, 30 metem (100 feet) weet 
of mile pole 484, halfway botween culvert aigns 483C and 484A. The bench mark 
ie a chiseled granite rock marked 4804. (1460.484 meters=4791.605 feet.) 

I?,, (U. S. G .  S.).-About 9 miles south of Benton Station, Mono County, Cal., 12 
meters (40 feet) east of tho Southern Pacific Railway tracks, 2 meters from iirst tele- 
graph pole north of mile polo 485. Stamped 4712. Note 18.* (1432.460 meters= 
4699.692 foet.) 

G,,  (U.S.G.S.).-At Rammil,  h n a  County, Cal., 9 meters (30 feet) west of tho 
Southern Pacific Railway tracks, outaide the inclowiro near the southeast corner 
of aection foromun's yard. Stamped 4598. Nota 18." (1397.006 metcrs=4586.297 

LI,,.-About 4$ milo north of Dehy, lion0 County, Cal., 5 metercr (16 feet) north of 
mile pol0 489,lO meters (33 feet) east of the Southern PacXic R ~ l w a y  tracks, 20 meters 
(66 feet) northwest of the corner of Jim D6hy's fence. Noto 2.* (1385.711 metem= 
4546.281 fsot.) 

I,, (U. S. G. S.).-About 4 miles south of Hammil, Nono County, Cal., 17 meters 
(55 feet) east of the Southern Pacific Railway tracks, 8 meters (25 feet) east of mile 
polo 491. Stamped 4543. Note 18." (1381.397 meters=4532.133 feet.) 

J,, (U. S. G .  S.).-About 4.00 miles south of Shealy, Nono County, Cal., 0.35 nd0 
south of mile pole 495, 12 meters (40 feot) eaet of the Southern Pacific Railway tracks. 
Stamped 4382. Kote 18." (1332.185 meters=4370.677 feot.) 
IC,, (U. S. G .  S.).-About 1.5 miles north of Chavant, Nono County, Cal., 12 metors 

(40 feet) east of the Southern Pacific Railway tracks, halfway between two telegraph 
poles. Stamped 4268. Note 18." (1297.668 rnetcm=4257.426 feet.) 

L,, (U. S. G. S.).-About 2 miles south of Chalfant, Xono County, Cal., or 5.5 miles 
north of Laws, Inyo County, tal., 11 meters (35 feot) west of the Southern Pacific 
Railway trwlrs, 98 nietcre (320 feot) soutliweet of mile polo 501. Stamped 4210. 
Note 18." (1282.481 rnctera=4207.606 feet.) 

feet.) 

__ - . - -- - .. 
*gee pp. 28 and%. 
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MI, (U. S. G. S.).-About 2.5 milce north of Laws, Inyo County, Cal., four telegraph 
pole6 south of mile pole 604 and 10 meters (33 feet) weat of the Southern Pacific Railway 
tracks, nearly level with the top of the rail. Note 18." (1261.690 mekra=4139.396 
feet.) 

Elmatione of top of rail in front of railroad stalzons. 

BouthernPaciflc Ry.--Cont'd. 
Hammll Cal ............. 
Dohy Ch ................ 
Shed;, C d  ............... 
Chalfant Cal ............. 
Redich Nev ............. 
Rock Iihl Nov ........... 
Coaldale kev  ............ 
Bilvor PdakJunction Nov. 
Blah Junction, Nev.'. .... 
McLeans Nov ............ 
m e r s  dov .............. 
Tonopih Ncv ............ 
McSweodoy J u n c t i o n ,  

Nev .................... 
Klondyko Nov ............ 
Las Ve as'& Tono ah It 

and %onopah 0018 
flold Ry. crossin 

 as ve as & ~onoph%i.: . .  . nod Rock Nev ........... 
Ralston dev ............. 
wagonir NW.. .......... 
Pioneor, kov ............. 
Beattv Nov .............. 
Gold dnter,  Nov. ........ 
Rasewell Nov ............ 
Canon riov .............. 
Amariosn Nov ........... 
Chnrlestod Nev .......... 
Indian b ~'ings, NOV.. .... 
Corn Cicok, Nev.. ........ 
Tule, h'ov.. .............. 

Tonopah & boldflold Ry.: 

OIvons Aov .............. 

I Btnndard olevation. 
P h .  

1427.40 
1403.80 
15oQ65 

1327.43 
1328.80 
1308.86 
1301.51 
1291.36 
1284.40 
1309.97 
1317.10 
1321.75 
1345.22 
1256.57 
126208 
1270.04 
1252.50 
1280.39 
1353.05 
1378.44 
1350. 00 
1380. XI 
1386.51 
1385.41 
1308.90 
1334.13 
1342.91 
1570.08 
1655.59 
1774.19 
1012.88 
2171.15 
1881.40 

Feet. 

4683.00 
4804.98 
4943.07 

4355.08 
4358.92 
4293. w 
4270.04 
4238.74 

4297.79 
4321.10 
4336.44 
4413.44 
4122.80 
4109.83 
4166.70 
4109.24 
4200.75 
4442.08 
4522.43 
4429.32 
4462.82 
4483.29 
4545.30 
4583. 00 
4377.00 
4405. XB 
6150.88 
5431.71 
6820.82 
6275.77 
7123.18 
6172.56 

4213. 80 

I Standnrd olevatlon. 

1307.39 
1384.64 
1383.32 
1280.74 

1521.23 
1304.87 
1307.88 
1497.85 
1467.25 
1458.53 
1479.65 
1821.44 

1617.72 
1499.94 

1694.61 

1778.21 
1447.50 
1404.80 
1173.30 
1 W .  17 
962.07 
788.28 
810.39 
844.04 
1108.64 
051.79 
923.37 
808.28 
795.58 

Feet. 

4584. Bo 
4542 44 

4231.42 

4880.80 
4576.34 
4588.15 

4813.80 
4778.63 
4864.48 
5975.84 

5307.47 
4921.05 

5659.73 

5834.01 
4740.30 
4809.24 
3849.40 
3281.39 
3166.39 
2680.83 
2858.75 
2772.11 
3m. 93 
3122.86 
3029.42 

2810.17 

4538.44 

4914.20 

m a  e8 

Secondary ebvatwna along tlic Southern Pacijic Railway. 

I Stnndnrd elevation. 
Pkra. 

Botween Canty and Clifton Nov R .  R. B. M.1OA. ................................. 

Spike in base of north end of cul-rert 4294 3.06 &ea southwesdof Tonopah'Juhct on 

Between Cnnty and Cllfton' Nev" R. R. B. M.9A.. ................................. 
nailroadspikeinsignboardl mii6southofTono ah Junction Nev. (U 8 0 8.1 ... 

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

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

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

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

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

1308.20 
1303.84 
1367.41 

1440.02 
1695.00 
1727.61 
1857.83 
2143.92 
2008.40 
1933.14 
1671.67 
16.56.18 
1613.04 
1388.23 
1385.82 
1382.15 
1308.10 
1342.21 
1314.98 
1300.32 
12w. 73 

Feet. 

4285.72 
4277.88 
4488.24 

4763. Qo 
m1.01 
m. 00 
0096.23 
7033.84 
6688. a 
0342.31 
6484.47 
5433.66 
6294.08 
4664.66 
4646. a4 
4534.80 
4488.70 
4403.57 
4314.23 
4200.13 
4214. on 
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INDEX TO ELEVATIONS AND DESCRIPTIONS OF I3ENCH MARKS. 

Acme. Nev .............................. 
Amargosa, Nov .......................... 
Ancram. Nev ........................... 
Basalt. Nev ............................. 
Batty.  Nev ............................. 
Belleville. Nov .......................... 

Blair Junction, Nov ..................... 
BonnIe Claro. Nov ....................... 
Benton Station. C d  ..................... 

Canon, Nov ............................. 
Canty. Nev ............................. 
Carson City. Nov ........................ 
Chalfant. C d  ............................ 

Church111 . Ncv .......................... 
Charleaton, Nov ......................... 

I’lnco . 

PagCa . 
33. 44 

30.40. 4 4  
38 

42. 44 
38.33. 44 

42. 44 
43 

35. 44 
37. 38 

44 
44 

30. 4 4  
43. 44 

44 
31,32.44 

Elovotion 
and d e  

scription . 

Clllton. Ncv ............................. 
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