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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. Cowrn, Assistant, 
United States Coast and Geodetic Survey. 

GENERAL STATEMENT. 

This publication gives the results of a line of levels between Reno 
and Las Vegas, Nev., and a spur line between Tonopoh Junction, 
Nev., and Laws, Cal., run by a patty of this Survey under the charge 
of Assistant George D. Cowie during the season of 1915. The line 
was run over the tracks of the Virginia & Truckee Railway from 
Reno to Mound House, Nev.; the Southem Pacific Railway from 
Mound House, Nev., to Laws, Cal.; the Tonopah & Goldfield Rail
road from Tonopah Junction to Goldfield, Nev.; the Las Vegas & 
Tonopah Railway from Goldfield to Wagner, Nev.; the Bullfrog & 
Goldfield Railroad from Wagner to Beatty, Nev.; and the Las 
Vegas & Tonopah Railway from Beatty to Las Vegas, Nev. The 
line from Reno to Las Vegas, Nev., has a length, including spur 
lines, of 472 miles (760 kilometers) and fixes the elevations of 197 
permanent bench marks. The spur line from Tonopah Junction, 
Nev., to Laws, Cal., has a length of 75 miles (120 kilometers) and 
fixes the elevations of 31. permanent bench marks. . 

The engineer who wishes only, to obtain the standard elevations 
of the bench marks and their descriptions may finci the desired data 
on pages 28 to 44. At the back of this volume there is given on 
index which enables one to find easily the pages on which are the 
elevations an~ descriptions of marks at any particular place. 

STANDARD ELEVATIONS, 

There have been four general adjustments of the precise levels of 
the United States, each succeeding O)ie having beeJ1 made necessary 
by important additions to the net. The last adjustment showed the 
net to be sufficiently strong to serve without change (except for dis
turbed local areas) for giving fixed or standard elevations to the 

•For other elevations In Cn!llomla nnd Nevada see United States CollSt and Geodetic Survey Special 
Publications Nos. 18 and 22 nnd United States Goologloal Survey Bulletins Nos. 342, 481, and 488. 
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6 PRECISE LEVELING. 

public. To this net, as fixed by the 1912 adjustment (the results of 
which are shown i)i. Special Publication No. 18, of the Const and 
Geodetic Survey), will be adjusted the separate lines as they may bo 
run in the future. 

The line from Reno to Las Vegas, Nev., has been fitted in or 
adjusted to the standard elevation of bench mark Ho 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 
11ot part of a loop, the elevations on it are based upon the elevation 
of bench mark U12 at Tonopah Junction as determined by the line 
from Reno to Las Vegas, Nev. 

The 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 be made in order to obtain the theoretically 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 due 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 other local agencies. 

ORTHO?dETRIC 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 effect 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. (Seep. 49, Special Publication No. 18.) 

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. 

DETAII,ED 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, after which work was resumed on 
the Reno-Las Vegas line at Rock Hill and was completed at Las 
Vegas on October 30. 

Precise level No. 11 was used. This instrument is like the adopted 
model, which is described in detail on pages 200 to 211 of Appe;ndix 
3 of the Report for 1903. 
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Rods AA and BB were used the entire season. They are the 
regular type 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 practic~ 
has been made. Formerly the rods were measured by the instru
ment division of this Survey at the 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 sufficiently 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 are now measured accurately, at frequent intervals, in 
the field and th~ resulting lengths are used in the office computation 

l.Omm 

0.Smm. 

Jmeter 

-a5mm. 

Rod Lengths 

"'" "' 
~ 
I' 

" " 

Apr. Mo)' June .July Avg. Sept. Oct No11 

Fm. 1.-0urves showing changes in rod lengths. 

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

The standard meter bar is a strip of invar metal 7 millimeters wide 
by 0.5 millimeter thick and a little more than 1 meter long, having 
near one end of it & 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 U inch thick and about 372 feet long. The invar 
strip is fastened to the brass bar at only one end so as to allow free 
longitudinal expansion. Standard meter bar No. 2 was used. This 
bar has a length of 0.999984 meter at 0° C., and has a temperature 
coefficient of 0.0000004 per degree centigrade. 



8 PREOISE LEVELING. 

The figure on page 7 gives graphically the lengths of the rods 
obtained from the field measurements. The 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 from the 
field measurements of the rods were used. The index correction of 
rod AA was - 0.4 millimeter; of rod BB - 0.6 millimeter. 

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

The elevations in the following table depend on the standard ele
vation of bench mark ~ at Reno, 1370.224 meters: 

Results of leveling, Reno to Las Vegas, Nev., and Tonopah Junction, Nev., to Laws, Cal. 

RENO TO LAS VEGAS, NEV. 

Dilloronco of olovntlon. Di•cropnncy. Ob-
Des- Dis- served 

Date. FromB. M. to Di'I- lgna- tan co eleva-
Total tlon from tfon B.M. tanco. For- Back- Par- accu- or D.M. nhove ward ward Moon. tlal. mu- Il.M. Ho. moon line. line. lated. sea level. 

-----1-----1-----------------------
1915. km. m. m. m. mm. mm. km. m. 

Mayl9-19 ••.•.. M,,.-Ho cou11 0.484+ 1.1167-1.7798+ 1.11st ...... --·-·-· Ho-- o.ooomo.tt4 
B. M.). 

Do •........ Ho-U) ••.•.... -····· + S.tSQi - ,,.fSSl + S.ts~ ...... ······· .............. ····-···· 
Do ...•..... (1)-10 •••••••••• •••••• +15.57S5-15.57tl!+15.57!8 ...... ..•.... I, ........... 1889.0SI 

May 19-20...... Ho (C I t y O. 484 - 1. 7708

1

+ l. 7767 - l. 7782 + 3.1 + 3.1 Mo.. O. 484 1368. 4458 
B. M.)-M.. 

Mayl9-22 ...... lfrl. ......... 1.113- 5.5176+ 5.5185- 6.5180- 1.0+ 2.1 1.... 1.5971362.9278 
May22 •...•.••• 1-R.8.B. M. 0.500+ f.5035 ......... + f.6035 ............. ff:iE:i··-····· 1365.4813 

Do ......... 1-2 ............ 0.995- 5.5559+ 5.5592- 5.5576-3.3- 1.2 2 .... 2.5921357.3702 
May 19-21. •.... 2,-3 ............ 1.002- 3.0708 + 3.0694 - 3.0701 + 1.4 + 0.2 3.... 3.6841354.3001 

Do......... 3-N0... •• • • • • • l. 016 - O. 8529 + O. 85<10 - O. 8534 - 1.1 - O. 9 N0 •• 4. 700 1353. 4467 
May20-21 ...... N,,.-4 ••••••••.. 1.020+ 6.0127- 5.0101+ 5.0114- 2.6- 3.5 4.... 6.7201358.4581 

Do ......... 4-5 ............ 1.003+ l.(}151-1.(}156+ l.Ot53+ 0.4- 3.1 6 .... 6.8131359.5004 
Do ......... 6--0 ............ 1.094 - 2.0051 + 2.0094 - 2.0072 - 4.3 - 7.4 6.... 7.0071357.4002 
Do ......... &-09 ........... 0.374 + 0.4001 - 0.4977 + 0.4009 + 1.6- 6.8 Oo .. 8.2811357.9931 
Do ......... 0..-7 ........... 1.118 + 8. 7641- 8. 7592 + 8. 7622- 3.6- 9.4 7.... 9.3991366. 7653 

May22-22 ...................... ······ + 8.71138- 8.7617 ········· ...... ····-·· .............. ····-···· 
May20-21 ...... , 7-P0 ........... 0.983+ 6.3007- 6.3957+ 6.3962-1.0- 10.4 Po ... 10.3821373.1516 

Do •.•••••.. P,,.-8 ........... 1.154 + 3.1101- 3.1118+ 3.1110+ 1.1- 8.7 8 .... u.5361376.21125 
Do ......... S-9 ............ 0.989+3.4527-3.4569+3.41>48+4.2- 4.5 9 .... 12.52lil379.7173 
Do ....•.... 9-10 ........... 1.029+1.5347- 1.5316

1

+ 1.5332- 3.1- 7.6 10 •.• 13.6541381.2505 

MayD~22::::::1.~~----."::::::: .~:~~~::: ~:=: ug_g ~-~ .. ~~ ~-~:~ ~-~~:'. -~.°.: --~~--~~ ~~ .. ~~~'. 
May20-21 •..... Qg-11 .......... 1.171 + 8.2619- 8.2612+ 8.2616- 0.7- 11.4 11... 15.7431393.0783 

Do ••....... 11-12 .......... 1.137- 0.05ll+ 0.0523- 0.0517-1.2-12.6 12 ... 16.8801393.<WO 
May22-26 •..... 12-13 ••••...... 1.064 + 7.9684- 7.9541 + 7.9562- 4.3- 16.9 13 ... 17-9441400.9828 

Do ......... 13-Ril ......... 0.305+ 1.3424- 1.3415+ 1.3420- 0.9- 17.8 Ro .. 18.2491402.3248 
Do ......... 1S-R.S.B.M. O.SOIJ+ 1.s494-1.S484+ 1.5489 ............. R.S .......•. 14011.SSl7 

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

May 26-25 •.... -
Do ........ . 
Do •.••..... 
Do .•....... 
Do .....•... 

May:l.6-27 ••.... 
Do ........ . 
Do •........ 
Do •........ 

May2&-27 •..... 
Do ........ . 
Do ........ . 
Do •••.....• 

B. },[. 
R,,...14 ......... 1.029+ 9.1023- 9.0993+ 9.1008- 3.0- 20.8 14 .. . 
14-S, .•.•..•... 1.073 +11. 7144 -11. 7108 +11. 71.26 - 3.6 - 24.4 Sg ••• 
8,,.-15 .......... 0.585 + 9.32(}1 - 9.3197 + 9.3200- o. 7 - 26.1 15 .. . 
15-16.......... 1.1.26 +25. 682'2 -26. 5791 +25. 5806 - 3.1 - 28. 2 16 .. . 
16-17 .......... 1.235 +21. 7'Nl-21. 7264 +21. 7280- 3.3 - 31.6 17 .. . 
17-To .......... l.147+21.0(}ll-21.0031+21.0036- 1.0-32.6 To .. . 
T,,.-18 .......... 0.999 +16.0656-16.0063 +16.0654 - 0.3 - 32.8 18 .. . 
lS-U, •........ o.940 +14.11407-14.11417 +14.9412 + i.o - 31.8 u, .. 
U.-Vo ......... 0.234 + 3.8108- 3.8198 + 3.8198 o.o- 31.8 Vo .• 
V,,.-Wo----···· 0.194 + 0.5029- 0.5032 + 0.5030 + 0.3 - 31.5 w •.. 
w ,,.-19......... 1. 078 + 3. 7914 - 3. 7916 + 3. 7915 + o. 2 - 31. 3 19 .. . 
19-20 .......... 0.104- 0.4607 + 0.4612- 0.4610- 0.5- 81.8 20 .. . 
20-21. ......... 1.163 - 1.3148 + 1.3165 - 1.3166 - 1. 7 - 33.5 21. •. 
21-22 .......... 1.153 - 1.8110 + 1.8110 - 1.8110 0.0 - 33.5 22 .. . 
22-.X, •••....•• 1.122+ 8.7412- 8.7372+ 8.7392- 4.0- 37.5 .x, __ 

19. 2781411.4256 
20. 351 1423. 1382 
20. 936 1432. 4682 
22. 062 1458. 0388 
23. 2971479. 7668 
24. 444 1500. 7704 
2li. 443 1Sl6. 8358 
26.3&! 1631. mo 
26. 6171536. 51168 
26. 8111536. 0008 
27. 889,1539. 8913 
27. ooa 1539. 43rn 
29.14611538.1147 
30. 200;1636. 3007 
31. 42lo1646. 0429 
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Results of leveling, Reno to Las Vegas, Nev., and Tonopa/1 Junction, Nev., to Laws, Cal.
Continued 

RENO •ro LAS VEGAS, NEV.-Contlnued. 

Dilierenoe of elevation. Discrepancy. 

Date. 

1---~---,----1-----1 Des. 
From D. M. to Dis- Total 1~ 

D. M. tance. For- Dack- M Par- accu- of 
ward wnrd enn. tin!. mu- D.M. 
llne. line. lated. 

Dis
tance 
from 
D.M. 

H,. 

Ob
served 
eleva
tion 

above 
mean 

sea level. 

------1------l-------------------------
1915. km. m. m. m. mm. mm. km. m. 

MaY'28-27 .•.... X.-23 •••...... 0.287- 0.4285+ 0.4278- 0.4282+ 0.7·,- 36.8 23 ••• 81.7081544.6147 
Do ...••.•.. 23-24 .••..•.•.. 1.129- 8.0681+ 8.0735- 8.0711- 4.2- 41.0 :M ••• 32.8371536.5436 

Mny 28-28 •••••• •••••••••••••••.•••.•. - 8. 06119 + 8. 07291-........ • • • . • • • • • • • • • • • • • • . • ..•••••• 
May28-27 •••..• 24-Y, ••••••••. l.~48

1
+ 3.11141- 3.9112j+ 3.9126- 2.0

1

._ 43.9 Yo •• 33.9851540.4562 
Do •...•.... Y.-25 •••••.... 0.673- 2.36481+ 2.36491-2.3648-0.1- 44.0 25 ••• 34.6581538.0914 

Junel-Mny27 •• 2!>-26 •.••...... 1.0651+ 4.5942,- 4.5974.+ 4.5958

1

+ 3.2- 40.8 26 ••• 35.7231542.6872 
Do •..••••.. 26-~7 ..•.....•. 1.139j+ 3.8467- 3.8465,+ 3.8466- 0.2- 41.0 27 ••• 36.8621546.5338 
Do ••••..••. 27-Z, •.•....•.. 1.181,- 6.0044 + 6.00501- 6.0052- 1.5

1

- 42.6 Z,... 38.0431540.5286 
Juno 1-1. •••.... Z,-28 •••....•.. 0.32!J'+ 0.5319 - 0.5315.+ 0.5317 - 0.4 - 42.9 28... 38.3721541.0603 

Do ••••.••.. 28-29 ..•••.••.. 1.153:+ 1.4126- 1.40971+ 1.4112- 2.91- 45.8 29 ••• 39.5251542.4715 
Do ......•.. 29-30 .••••..... l.161.+14.5787 -14.68121+14.5800 + 2.5- 43.3 30... 40.68e 1567.0515 
Do •......•. 3Ch'll. ••••••••. 1.099.+ll.0744 -11,9716

1

+11.9730- 2.81- 46.1 31... 41. 7851569.0245 
Junol-May29 •. 31-Ato········· 0.592;- 7.0021+ 7.0016- 7.0018+ 0.5- 45.6 A10 •• 42.3nl562.0227 

Do •.••.•••. Aio-32 .••..•... l.236-25.6336+26.6338-25.6337- 0.21- 45.8 32 ••• 43.6181536.3890 
Do .•.•••... 32-Dio-· .••.... l.ooa;-10.8556 +rn. 8601-19.8578 - 4.6 - 50.4 B10•• 44. 7061516.6312 
Do ..•••.... Dur-3-3 •....•... 1.0701-21.0450 +21.0466;-21.0458 - 1.51- 51.9 83... 45. n61495.4854 
Do ......... 33-C10- .•••.... 1.100,-21.6625 +21.6617!-21.6621 + 0.8

1
- 51.l C10.. 46.8821473.8233 

June2-Mny29 .• Ci.-34 .••.••... 0.319- 3.2560+ 3.25651- 8.2658+ 0.5- 50.6 34 ••• 47.2011470.5675 
Do ...••.•.. 34-Dio •••...... 1.0001

1

-21.0292 +21.0311,-21.0002 - 1.91
- 52.5 D10•• 48.2611449.5373 

Do •.••••••. D1.-35 •••...... 1.324 -21.4036 +21.4040i-21.4038 - 0.4 - 52.9 85... 49.5851428.1335 
Juno 2-3 •••••... 35-E10 ••.•.•.•. 0.275

1
2: 0.2205 - 0.2213

1
: 0.2209

1

: 0.8: 52.1 E 10•• 49.8601428.8544 
Do......... E10-F10........ O. 283 2. 6756 + 2. 6766 2. 6761 1. 0 53.1 F.... 50.148 1425. 6783 
Do •.••..... F1.-010 ••••••.. 0.212

1
+ 1.1815-1.1827:+ 1.1821+ 1.2- 51.9 011 •• 50.4151426.8604 

Do •..•..... 19ur-36 •••.•••.• 0.3961- 0.0332 + 0.0323

1

- 0.03281+ 0.9- 51.0 86... 50.8111426.8276 
Do ......... G10-Car8onCity 0.365;+ 0.4806- 0.4877 + 0.4878 ••••••••••••• Rall ••.•••.. 1487.3476 

J'uno2-4 •••••.. 311-~10 •••••••. 0.4561- 4.1017+ 4.1033- 4.1025- 1.6- 52.6 H10 •• 51.2671422.7251 
Do ......... Hio-37 .•.•••... 1.0631- 8.0046+ 8.0075,- 8.0060- 2.0- 56.5 37 ••• 52.3301414.7191 
Do ......... 37~ •....••... o.725- 2.900~+ 2.8010·

1
- 2.8986+ 3.2- 52.3 38 ••• 6.3.0551411.8205 

June 4-4 .••••.. 38-Ito •••••••.. 0.024i+ 0.0427 - 0.0427 + 0.0427 O.O- 52.3 110... 53.0791411.8632 
Do ......... 11.-39 •••••.••.• 0.023!+ 0.0113- 0.01101+ 0.0112- 0.3- 52.6 39 ••• 53.1021411.8744 

1une 2-4...... . 39-40.......... 1. 139+ O. 7362 - o. 7394

1

+ o. 7378 + 3. 2 - 49. 4 40... 64. 241141.2. 6122 
Do •••...... 40-41.. •••••••• 1.121;- 6.3275 + 6.a2n - 6.3276 - 0.2 - 49.6 41... 55.3621406.2846 
Do ......... 41-42 ....•.•••• 1.087 - 2.6892 + 2.6907 - 2.6000- 1.5 - 51.l 42... 56.4491403.6046 
Do •.•...... 41-Empire ••••• o. 760 - 8. 7£08 + 8. 7816

1

._ 8. 7B1S •••••.•.••••• Rail ••..•••• 14/]3.~ 
June 3-4 •••••.. 42-J10 •••••.•.. o.552 + 2.0146 - 2.0161 + 2.0154 + 1.5- 49.6 Jio.. 57.0011405.6100 

Do •.••..... J1.-43 •••••.... 1.197- 3.3127+ 3.3103- 3.3115+ 2.4- 47.2 43 •.• 58.198,1402.2985 
Do •.•••.... 43-K10 ••••••.. o.681- 7.5348+ 7.5362- 7.6355- 1.4- 48.6 X10.. 68.8791394.7630 
Do •......•. K1.-44 ••••••.. 1.096 - 6.6889 + 6.6043,- 6.6912- 4.9- 53.5 44... 59.9751388.0718 

June 7-7 ••••....•.•••••••••..••••.... - 6. 6897 + 6. 6931 .•••••••••••••••••••••••••••••••••••••••••••• 
Juno3-4 •••••.. 44-45 •••••••••• 1.056- 4.1868+ 4.1836- 4.1852+ 3.2- 50.3 45 ••• 61.0311383.8866 

Do ••••..... 45-46 ..•..•.... l.074;+17.0410 -17.04201+17.0415 + 1.0 - 49.3 46... 62.105j1400.9281 

Jun~~.:1·::::::: -~~~-'~:::::::::j.~'.~~ t~:~i:i :..73:5:J!~~:~'.~ :-:.~:~ :-:.~'.~ .~1~:: •• ~:~~~~'.:~~ 
Jun~~::::::::::::::::::::::::::::: +~J8li~ -":.·~~L:::::::::::::: ::::::: :::::: :::::::: ::::::::: 
Juno3-4 •••••.. L1.-47 •••••.... l.121+23.6946-23.6891+23.6940- 4.0- 57.8 47 ••• 64.3911451.0199 
J'une7-7 •••••..•..•..•..••..•......•. +23.6074-23.6949 : •••••••• 1 ••••••••••••.•••.•..•••......•.•...• 
:rune3-4 •••••.. 47-48 •.•...•... l.132+24.8150-24.8087+24.8141- 4.6- 62.4 48 ••. 65.523•1475.8340 
June7-7 •••••...•..•...•...........•. +24.8170-24.8150 ••..•..•• ' .••••.•.••••.••..•••••...••.•••••..• 
June 3-4 •••••.• 48-49 ...•...... 1.181 +27.9507 -27.95651+27.9581- a.2- 65.6 49... 66. 7041503. 7921 

Do •.•...... 4~11110 ••••.•.. 0.331 + 8.0902- 8.0801 1+ 8.0896- 1.1- 66.7 M10 •• 67.0351511.8817 
Do ••••••... 49-M 0 1£ n d 0.1111+ B.8180 - f.80901+ B.8136 •••••• ••••••• Ran ••••••••• 1606.6Qli8 

Hou8e. I 
Juno 4-4 ••••••. M1.-N10 •••.... 0.259- 7.4886 + 7.4902,- 7.4894- 1.6

1
- 68.3 N10.. 67.2941504-3923 

June 0-8 •••••.. Ni.-49 .••.•.... o.883

1

-19.0.'i27 +19.0514 -19.0520 + 1.3
1
- 67.0 49... 68.1771485.3408 

Do •...••... 49-50 .....•.... 1.044-17.9143+17.11140.-17.9142+ 0.31- 66.7 50 ••• 69.2211467.4261 
Do ..••••... 50-61.. •...•.•. 1.204-24.7856+24.7885,-24.7870- 2.9:- 69.6 61 ••• 70.4251442.6391 
Do......... 61-52.......... 1.100 -20.1677 +20.1689.-20.1683 - 1. 2

1

- 70. 8 62... 71. 5311422. 4708 

Jun~~-ii::::::: -~~~~:::::::::: .~:~~1=~:~ t~:l~W-:~:~~-~:~:-:.~'.:~ -~~::: .. '.::'.:~~~:~~~ 
Do •.••..•.. 53-010 ...•..... 0.0201- 0.0943+ 0.0940- 0.0942+ 0.3- 67.6 010.. 72.7441396.4676 
Do......... 01.-54-........ o. ~201+ o.1450 - o.1450.+ 0.1450 o. o - 67. 6 54... 72. 7641396. 6126 

Juno 0-8 •••••.. 64-55 ..•....•.. 0.546.-13.0085 +13.0113.-13.0099 - 2. 8

1

- 70.4 65... 73.31011383.6027 

Jun:>~ii::::::: .~:::::::::: -~:~~~1=~:=t~:~t:~:~~:-:-~:'.:-:.'.~:~ .~::: .. '.~:~~!~~:~~~ 
Juno0-8 •••••.. 66-57 ..••...... 1.082-25.2508+25.2505-25.2500+ 0.3- 71.8 57 ••• 75.555:1332.7673 

Do ......... 57-P,. ......... 1.122- 5.7198+ 5.7200- 5.7202- 0.8.- 72.6 P 10 .. 76.67711327.0471 
Juno U>-10 ••••• Pto-58 •........ 0.43~i+ 0.8840- o.8838

1
+ 0.8839- 0.2;- 72.8 58 •.• 77.1141327.9310 

Do ••....... 68-Da11ton •.... O.J0,1- 0.64111 •••.•.••• - 0.6411' •••••• ••••••• Rail ••••••••• 1SB7.SB99 

68598°-16--2 "'Rejeotod. 



10 PRECISE LEVELING. 

RemUs of leveling, Rrno to Las Vegas, Ne:v., and Tonopah Junction, Nev., to Laws, Cal.
Continued. 

RENO TO LAS VEGAS, NEV.-Contlnucd. 

Dlfforonco of elevation. Discrepancy. Ob-
Des- Dis- served 

J)ate. FromB.M.to Dis- !gna.- tance eleva.-
B.M. tance. For- Back- Total t!on from tlon 

ward ward Mean. Par- accu- of B.M. above 
line. line. tlal. mu- B.M. Jlii, mean 

lated. sea level. 

------1------l'---------------1--------
1915. km. m. m. m. mm. mm. km. m. 

~~~:1g:1L::: .~~·~:::::.::: .~:~~1+ um: ::gm:i:.~:~~~1:-:.~:~:-:.'.~:~ Q,o. •.• '.'.:::Y~~~:~ 
:runel0-11 ••••• Qur·59 ••••.•••• 1.013

1

+ 2.2041- 2.2054+ 2.2048·

1

+ 1.3- 72.8 59 •.. 78.347Jl334.7516 
Do......... 59-60.......... 1. 041 - 4.4201 + 4. 4169,- 4.4185 + 3. 2 - 69. 6 60... 70. 38811330. 3331 
Do •••••••.. 6<H!l.. ••...... 1.039 - 1.8086

1
+ 1.8084;- 1.8085 + O. 2 - 69. 4 61... 80.4271

1

1328.5246 
Do .......... 61-62 ••.•••.... 1.166;- 1.6591+1.6613,- 1.6602- 2.2- 71.6 62 •.• 81.5031326.8644 
Do •........ 61-Randall •••• O.sre

1
+ 0.031B,- 0.01!1!6+ 0.0304 •.••...••.••• Rall •••..•... 1$B8.66/i0 

Do......... 62-R10......... 1. 0861- O. 8030 + O. 8035!- O. 8032 - O. 5 - 72.1 Rio.. 82. 679 1326. 0612 
Do •.•...... Rur-810 ••.••... 0.021~- 0.5272+ 0.5265;- 0.5268+ 0.7- 71.4 810 ... 82.7001325.5344 
Do •.•••.••• Sio-63 •••••...• 1.101

1

1- 0.9343 + 0.93461- 0.9344 - 0.3- 71. 7 63... 83.8011324.6000 
Do......... 6:Hl4.......... 1. 064 - 1. 4666 + 1. 4684 - 1. 4675 - 1. 8 - 73. 5 64... 84. 865 1321. 3125 
Do......... 64-65.......... I. 070 - 4. 8465 + 4. 8420 - 4. 8447 + 3. 6 - 69. 9 65... 85. 944 1318. 2878 
Do......... 65--06.......... I. 033 - 8. 9987 + 8. 9989 - 8. 9988 - O. 2 - 70.1 66... 86. 077 1309. 2800 
Do .......... 66-Camv •••... O.B78

1

- 0.6666 + 0.6661,- 0.661S •••••.•••.••. Rail •••...... 1M8.6t77 
Do ..•...... 66-67 •.•..•.... 1.248- 1.4320 + 1.4262:- 1.4278 + 2.4 - 67. 7 67... 88.2251307.8612 

~~~ 1~ff::::: ·61.:f,~::::::::: ·a:s10/+ ~:1~ :!: ~:m~1+·o:i21s :..:·a::il:..:·os:a ·¥,~:: ··59:iai i:i07:1isoo 
Do ..•.••.•• T1.r68 ••...•••. 1.187- 0.9607+ 0.9647- 0.0627- 4.~- 72.0 68 •.. 00.288

1
1307.0'163 

:rune 12-11...... 68-69.......... o. 334 + 0.1042 - 0.1034,+ 0.1038 - o. 8 - 72. 8 69... 00. 6221307.1301 
Do ••...•..• 69-70 .......... 1.152- 2.1505 + 2.1475

1

,_ 2.1490

1

'+ 3.0- 69.8 70... 91. 77413°'.9811 
:rune 11. ......... 70-R.R. B .. M.- 0.067 + 1.B786 • •••••••• + 1.B785 ••••••••••••• R.R .•••••••. 1SOIJ.S696 

JOA. B.M. 
10A. 

:rune12-ll •.•.. 70-71. .....•... 1.173- 2.7513+ 2.7527:- 2.75201-1.4- 71.2 71. •. 92.947,1302.2291 
Do ••••..... 71-U10 ••••••.. 1.103+ 0.4205- 0.42111,+ 0.4212+ 1.3- 69.0 U10 •• 94.~1302.6503 
Do......... U10-R. R. B. 0.104 + 1.1614 - 1.161,3

1

+ 1.1634 .............. R.R . .•...•. -11303.8157 
M.-9A. B.M. 

9A. 

~~rn=~L::: -~'.-:-~~::::::::: .~:~t 8J~I= 8:m~1~-~:~~~-~:~:-:.~:~ .~::: .. ~~:~~~1~~~:~~~'. June12-14 •••.• 72-73 ..••...... 1.228- 2.0191+ 2.0204- 2.0108-1.3- 66.0 73 ..• 06.3601300.7969 
:rune 14 •••..... 7S-Clijton .•... 0.6M + 0.6804 .•..•.... ,+ 0.68?4 ···;··I······· Rail .••.•.•.. ltsot.477s 
Junel2-14 •..•. 73-74 .......... 1.148- 4.1446+ 4.1412

1
- 4.1429+ 3.4

1
- 62.6 74 ... 117.508,1296.6540 

Do ••.•••.•. 74-v, ••..••••.• 1.161- 0.4834 + 0.4818
1
- 0.48261+ 1.6

1
- 61.0 v,... 98.669,1206.1714 

Do......... Vio-75 •.. . . . . . . 1. 091 - 0. 33881+ 0. 3393 - 0. 33901
- 0. 5 - 01. 5 75... IKl. 760

1
1295. 8324 

Do ••..••... 75-70 .....•.... 1.138- 3.14271+ 3.1439- 3.14331- 1.2- 62.7 76 ••. 100.898.1292.6891 
Do ••...•... 76-77 •......... 1.344-*I.&138

1
+ 1.55261- 1.55451+ 0.6- 62.1 77 ••. 102.2421291.1346 

June 15-15 •••••..•......•............ - 1.6548,+ 1.55581 ..................................... I ........ . 1unc12-14 ••••• 77-78 .......... 1.195+ 0.83321- 0.8353+ 0.8342+ 2.1- 60.0 78 .... 103.43711291.9688 
Do •.....•.. 77-Tugtlr. ••••• o.~+ 0.1915;- 0.19tB+ 0.19181-····· ·······Rall.········ Ul91.S~ 

J'un~1~15::::: .'.~~~~~:::::::: .~:\ t 8:~~i: 8:&mJ::.~:':'.~"!:-~:'.:-:.~~:~ -~~~: -~~:~'.!~~:~ .. 
1unel5-14 ••••• w,,...79 ••...... 0.40a-0.8468+ 0.8464- 0.8406+ 0.4- 58.9 79 •.. 104.0321291.1928 

Do •...•.... 711-80 .......... 1.1001+ 1.0177.- 1.0480+ 1.0478i+ 0.3- 58.6 80 •.. 105.1321292.2406 

J'un~1°6-'i6::::: -~~~:::::::::: -~:~~i= !:~~~ r;:~~::-:.~·-~~1~-~·-~ :-:.~'.:~ -~~::: -~~:~~ ~~::~~ 
Junc15-14 •.... 81-82 .......... 1.163+ 3.1409,- 3.14851+ 3.14771+ 1.6

1

- 56.0 82 ... 107.3991200.5615 
J'une16-14 ••••• 82-X10 ••..•.... 1.000- 4.8700+ 4.8791,- 4.8790,- 0.1- 56.1 X10 .. 108.4951285.6725 
J'une16-16 ...•. Xio-83 ......... 0.554- 2.6254+ 2.6238- 2.6246;+ 1.6- 54.5 83 ... 109.0491283.04711 

Do •.•...... 83-Y10 ••....... 0.286 - 0.5352.+ 0.5368,- 0.531J!!j- 1.0 - 56.1 Y10 •• 109.3351282.5119 
Do ........• Y10-Z10-·-····· 0.012+ 0.6312- o.r,112.+ 0.631~ o.o- 56.1 z, •.. 109.3471283.1431 

Iune 17-10 ••••. Z10-Au •......• 0.902 + 1.2315- 1.2335 + 1.23401- 1.0

1

- 67.1 Au •• 110.2491284.3771 
Do •........ A11-84 ......... 0.714 + 1.5695.- 1.5658+ l.567GJ- 3.7- 60.8 84 ... 110.0631285.9447 
Do ......... An-Churchill •• O.BIO- 0.004f+ 0.0020- O.OOSI .•......•.•.. Rall .•....... IB84.S74f) 
Do •........ !H-85 .•..••...• 1.166+ 4.1285.- 4.1268+ 4.1276,- 1.7- 02.5 85 ... 112.1291200.0723 
Do •.••..... 8$-86 •......... 1.175+ 7.7723- 7.7716,+ 1.1120;-o.1- 63.2 86 •.. 113.3041297.8443 
Do •........ Bfr-87 .•........ 1.105 + 0.28111- 0.2820,+ 0.2816

1

+ 0.9
1
- 62.3 87 ... 114.46111298.1259 

Do ......... 87-Bu •..•..... 1.091+ 9.7820.-9.78411+ 9.7834+ 1.5-60.8 Bu •. 115.5601307.9093 
1uno17-17 ••••. B 11-88 ......... 1.102- 5.2781.+ 5.27811- 5.2781 0.0

1

- 60.8 88 ... 116.0621302.6312 
J'une 17-18 ••••• 88-89 .•......•. 1.007 - 0.8180,+ 0.8156!- 0.81681+ 2.4 - 58.4 80 ... 117. 7291301.8144 

Do ••....... 89-90 .......... 1.175+ 0.0150,- 0.6176!+ 0.6106

1

+ 2.0- 56.4 90 ... 118.9041302.4310 
Do ••.•..•.. 90-Cu .••...... 0.373+ 0.4109- 0.4092

1

+ 0.4100-1.7- 58.1 Cn •• 1111.2771302.8410 
Do ••..•.•.• Cn-91. •....... 1.171+ 2.145.1:- 2.1401+ 2.1457+ 0.8- 67.3 91. .. 120.4481304.9867 
Do •••.•••.. 111-92 .•...•..•. 11.1111+ 1.1078,-1.106},+ l.1070j- l.7- 59.0 92 .•. 121.5671306.0937 
Do •.•.•.... 92-93 ••••...... 1.1111+ 1.1856.- 1.1852;+ 1.18.14

1
- 0.4- 50.4 93 ... 122.68.51307.2791 

Do •••.•.... 93-94 .••....... 1.084 + 1.1098- 1.16781+ 1.1088- 2.0- 61.4 94 ... 123.7091308.4479 
Do •.••..... 94-Dn •••...... 0.318+ 0.2969- 0.2954+ 0.2962-1.5- 62.9 Dn .• 124.0871308.7441 

:rune 18-18 ••••. Du-95 ••.....•. 1.274 - 0.2020;+ 0.2632- 0.2630- 0.3 - 63.2 95 ... 125.3611308.4811 
Do •••..••.. 9~90 .•.•••••.. 1.221 + 0.0985,- 0.70101+ 0.7000+ 3.1- 60.1 06 ... 126.5821309.1811 
Do •........ 00-llJ- ......•.. 1.115 + 0.2940.- O. 2921

1
+ 0. 2930 - I.II - 62. 0 97 ... 127. 6971309. 4741 

Do •.••..... 117-Eu •...•..•. 1.183 + 0.8089.- 0.8086 + 0.8088- 0.3 - 62.3 Eu •• 128.8801310.2829 

•Rejected. 



PRECISE LEVELING. 11 

Reaulta of leveling, Reno to Laa Vegll8, Nev., and Tonopah Junction, Nev., to Lawa, Cal.
Continued. 

RENO TO LAS VEGAS, NEV.-Contlnued. 

Di1Ierence or elevation. Df.!!crepancy. Ob-
Des- Dis- served 

From n. M..to Dis- lgna- tance elev&-
Date. D.M. tance. For- Baok- Total tlon rrom tlon 

ward ward Mean. Par- accu- of B.M. above 

line. line. tlal. mu- B.M. Be. mean 
lated. sea level. 

--------- - -- - ------
1915. km. m. m. m. mm. mm. Ion. m. 

JunelS-18 ..... Eu-Rall water 
tank. ll'a-

. ..... + o.s-133 - o.s401 +o.s.m ....... ....... Rau. ········ lSJ0.6"'8 

bmka, U.S. 
G.S. 

June 18 ........ En- Wabmka .. 0.03S - 0.36S1 ......... - 0.36t1 :..:·aa:4 RaU. 1309.9108 
June 111-10 ..... En-Fn •.•..•.. 0.233 + 0.0486 :g:guy.~·-~ + 1.9 Fu .. 129.113 1310.3333 
June21-21 ••••. "ii,;:93::::::::: + 0.0li03 +·i:p :..:·i9:4 iaio:4M2 Juno l!H9 •••.. l.OS3 + 0.1214 - 0.1224 + 0.1219 98 ... 130.166 

Do •...•.... OS-99 .••••••••• 1.124 + 0.0462 - o. 0504 + o. 0483 + 4. - 65.2 U9 ••• 131.200 1310.5035 
Do ......... 00-100 ..• ··•·•· 1.112 + o. 7198 - o. 7206 + o. 7202 + 0.8 - 64.4 100 .. 132.402 1311.2237 
Do ......... 100-101. ....... 1.077 + 0.8885 - 0.8897 + 0.88111 + 1.2 - 03.2 101 .. 133.470 1312.1128 
Do ......... 101-102 ........ 1.172 - 0.9059 + 0.9100 - 0.9096 - 2.4 - 65.0 102 .. 134. 6.51 1311.2032 

June 21-21 •.••• ················ ...... - 0.0100 + 0.9111 ········· ...... ....... ...... ········ .......... 
June 19-19 ••••. 102-Gn ........ 1.089 + 1.8960 - 1.8963 + 1.8962 + 0.3 - 65.3 Gn •• 135. 740 1313.0994 

Do ......... Gu-103 ........ 1.088 + 1.6447 - 1.6436 + 1.6441 - 1.2 - 06.6 103 .. 136.828 1314.6435 
Do ......•.. 103-104 ........ 1.273 - 0.8704 + 0.8708 - 0.8706 - 0.4 - 66.9 104 •. 138.101 1313. 7729 

June 21-22 ••••• 104-105 ........ 1.196 + 0.8.589 - 0.8593 + 0.8501 + 0.4 - S6.6 105 .. 139.297 1314.6320 
Do ......... 105-106 ........ 1.097 + 2.0826 - 2.9854 + 2.9840 + 2.8 - 03. 7 106 .. 140.394 1317.6160 
Do ••••••... 106-!Joguiat ... 0.6t0 + S.41!6 - S.4148 + !.41S4 :..:·o:a Rall. "i4i."445 1317.046t 
Do ......... 106-107 ........ 1.051 - 1.6649 + 1.6652 - 1.6650 - 54.0 107 •. 1315. 951 
Do ......... 107-108 ........ 1.118 - 1.1317 + 1.1368 - 1.1357 - 3.4 - 67.4 108 .. 142.663 1314. 8163 

June 23-23 ...... ················ ······ - 1.1363 + 1.1380 ......... ...... ......... ....... 
June21-22 ...... lOS-109 .•...... 1.195 - 1.0800 + 1.0844 - 1.0822 - 4.4 - 61.8 109 .. 143. 758 1313. 7331 
June 22-22 ...... 109-Hn ........ 0.020 + O.OOlO - 0.0040 + O.OOlO o.o - 61.8 Hu .. 143. 778 1313. 7371 

Do ......... Hn-110 ........ 0.020 - 0.0553 + 0.0S60 - 0.0556 - 0.7 - 62.6 110 .• 143. 798 1313.6815 
Juno21-22 ...... ll(}-111. ....... 1.113 + 1.8012 - l. 7070 + 1. 7001 - 4.2 - 66.7 lll.. 144. 911 1315. 4800 

Do ......... 111-112 ........ 1.164 -10.5013 +10.5013 -10.5013 0.0 - 66.7 112 .. 146.075 1304,9793 
Do ......... 112-113 ........ 1.073 - 2.2975 + 2.3014 - 2.2994 - 3.9 - 70.6 113 .. 147.148 1302.6709 

June 22-22 ...... 113-In ......... 0.014 + o. 0210 - 0.0200 + 0.0208 - 0.4 - 71.0 lu ... 147.162 1302. 7007 
Do ......... In-114 ......... o. 014 - 0.0956 + 0.0056 - 0.0956 0.0 - 71.0 114 .. 147.176 1302.6051 

Juno 21-22 ...... 114-115 ........ 1. 089 + O.o.187 - 0.0-103 + O.o.195 + 1.6 - 69.4 115 .. 148. 265 1302.6446 
Do ......... 115-116 ........ 1.098 - 0.3729 + o. 3735 - 0. 3732 - 0.6 - 70.0 116 .. 149.363 1302. 2714 
Do •........ 116-117 ........ 1.108 - 0.1468 + 0.1516 - 0.1488 - 3.2 - 73.2 117.. 150.471 1302.1226 

Juno 23-23 ...... ················ ...... - 0.1475 + 0.1491 .......... ...... ....... ...... ········ ········· Juno21-22 ...... lli-118 ........ 1. 072 + 4.5452 - 4.5428 + 4.5440 - 2.4 - 75.6 118 .. 151. 543 1306.6666 
Do ......... llS-119 ........ 1.112 + 2. 4064 - 2. 4061 + 2.4066 + 0.3 - 75,3 119 •. 152.655 1309.0732 

June23-22 ...... ll~Jn ..... : ... 0.016 + 0.0420 - 0.0-127 + 0.0424 + 0.7 - 74.6 Jn .• 152.671 1309.1156 
June 23-24 ...... Ju-120 ......... 1.114 + 8.6728 - 8. 5741 + 8.5734 + 1.3 - 73.3 .120 .. 153. 785 1317.6890 

Do ......... 12(}-121. ....... 1.062 + 6. 3367 - 6.3400 + 6.3.184 + 3.3 - 70.0 121.. 154. 847 1324. 027« 
Do ......... 120-Rlo Vl.lta .. 0.866 + S.0083 - 4.0006 + S.9994 :.:.·69:8 Rail. 

'i65:935 1s.e1.6m 
Do ... 121-122 ........ 1.088 + 8. 5887 - 8.5889 + 8.5888 + 0.2 122 .. 1332.616 
Do •........ 122-123 ........ 1.081 + 3.8126 - 3.8100 + 3.8155 + 6.0 - 64.8 123:. 157.016 1336.4317 

June 25-25 ...... ················ ...... + 3.8135 ~ 3. 8171 ......... ....... ....... . ..... ········ ········· Juno 23-24 ...... 123-Ku ........ l.279 - 4. 4385 + 4. 4339 - 4. 4362 + 4.6 - 60.2 Ku •. 158.295 1331.99DS 
Do ......... Kn-124 .•••••.. 1. 097 - 0.0915 + 0.6929 - 0.6922 - 1.4 - 61.6 124 .. 150. 392 1331.3033 
Do ......... 12·1-125 ........ 1.124 +14. 7214 -14. 7175 +14. 7194 - 3.9 - 65.5 125 .• 160.516 1346.0227 

June 25-24.. .... 125-126 ........ 0.400 + 0.8893 - 0.8019 + 0.8906 + 2.6 - 02.9 126 .. 160.916 1346.9133 
Do ......... 1t6-Re.mvatlon 0.116 - 1.7484 + 1. 76S6 - 1. 7600 :..:·03:7 Rall. . ........ /!46.1633 
Do •.•...... 126-127 ........ 1.121 -15. 8084 +15. 8092 -15. 8088 - 0.8 127 •. 162.037 1331.1045 
Do ......... 127-Ln ........ 1.135 -12. 5729 +12. 6687 -12.5708 + 4.2 - 69.6 Lu .. 163.172 1318. 6337 
Do ......... Ln-128 ........ 0.378 - 5.5504 + 5. 6480 - 5.6494 + 1.9 - 57.6 128 .. 163.550 1312. 9843 
Do ......... 128-120 ........ 1.().16 -14. 9933 +14.9880 -14. 9908 + 0.8 - 66.8 129 .. 164. 696 1297. 993li 

June 26-26 ...... · iW:iao:::::::: -14. 9890 +14. 9920 :.:io:roils :.:·i:2 :.:·68:0 ·iao:: "i65:738 i2Bi: 4537 June 25-24 ...... 1.142 -16. 5302 + 16. 6404 
Do ......... 130-131 .•...... 1.156 -18. 3908 +18. 3904 -18.3006 + 0.4 - 67.6 131 .. 166. 894 1263.0631 
Do ......... 131-Mu ........ 1.105 - 2. 3632 + 2. 3066 - 2. 3649 - 3. 4 - 61. 0 Mn .. 167.999 1260.698ll 

June 25-26 ...... Mn-132 ........ 1.205 - 2. 14231 + 2. 1420 - 2. 1422 + 0. 3 - 60. 7 132 .. 169.204 1258.6560 
Do •...•..•. 132-Nn ........ 1.089 + 0. 7339 - o. 7350 + o. 7344 + 1.1 - 69.6 Nn .. 170.293 1259.2904 
Do ......... Nu-On ........ 1.126 - 2. 8322 + 2. 8335 - 2.8.'128-1.3- 60.9 On .. 171. 419 1256.41176 

June 26-26 ...... 011-Pn········ 0.01,7 + o.~[- 0.0081 + 0.007t+ 1.7- 69.I Pn •• 17S.S611 11611.41/"8 
June26-28 ...... On-Qn •.••.•.• 0.118 + o. 1 - 0.1880 + 0.1880 0.0- 60.9 Qn .. 171. 537 1266.6466 
Juno26 ......... Ou-Schurz •••• 0.060 + 0.0441, ......... +o.ow ............. Rall. • i7i' 324 1166.6018 
June26-28 ...... Qn-R11 .••••••. 0. 787 - 1.1284 + J.1279 - 1.1282 + 0. 5-- 60. 4 R11 .• l.2M.lil7C 

Do ....•.•.. Ru-133 ........ 1.088 - 0. 3682 + 0. 3687 - 0. 3684 - 0. 5 - 60. 9 133 .. 173. 412 1256.1490 
Do ......... 133-134 ........ 1. 055 - o. 7915 + 0. 7877 - 0.7806+ 3.8- 57.1 134.. 174. 407 1254,3694 
Do ......... IS4-U.S.B.M. 0.081 + o.2oeo - o.tot7 + 0.!014 ............. U.S. 1t64,6618 

B.M. 
Do ......... 134-Sn ........ 0.805 - 0. 0543 + o. 0543 - 0.0643 0.0- 57.1 Sn •• 175. 272 1254.3051 
Do ......... Su-135 ........ 1.001 - 1.6996 + 1. 7020 - 1. 7008- 2.5- 59.6 135 .. 176. 333 1252.6043 
Do ......... 135-Tn •••.•••• 1.291 - 0. 0072 + o. 0646 - 0.6659+ 2.61- 67.0 Tu •• 177.624 1252.0384 



12 PRECISE LEVELING. 

Ruuluofleveling, Reno to Laa Vegas, Nev., and Tonopah Junction, Nev., to Laws, Cal.
Continued. 

Date. 

RENO TO LAB VEGAS, NEV.-Contlnued. 

From B. M. to Dls-
B. ?ii. tance. 

Difference of elevation. \Discrepancy. 

For
ward 
line. 

Back
ward 
tine. 

Total 

Mean. r~~ ~~-
lated. 

Des
ign a
tlon 
of 

B.M. 

Dis
tance 
from 
B.M. n,. 

Ob
served 
eleva
tion 

above 
mean 

sea level. 

------1------1----------------------
1915. km. m. m. m. mm. mm. km. m. 

1une29-28 •••••• Tn-136 •••...•. 1.114+ 0.2987- 0.2935+ 0.2952- 2.3- 69.3 136 .• 178.7381252.3336 
1une aG-30 •••••••••••••••••••••..••••• + O. 2940 - O. 2947 ••••••••••••••••••....•••••.•••••••.•.••••••• 
1une 29-28...... 136-137........ 1. 175 - o. 4598 + o. 4601 - o. 4600 - o. 3 - 611. 6 137.. 179. 1113 12.~1. 8736 

Do ••••••••. 137-Un ••••..•. 1.072- 0.3372+ 0.3300- 0.3386- 2.7- 62.3 U11 •• 180.11851251.5350 
Do- •••.••.. Un-138 •••••••. 0.805 + 0.15616- 0.5616 + 0.5616 0.0- 62.3 138 .. 181. 7901252.0966 
Do •••••..•• 138-139 •••..••. 1.123- 0.4485 + 0.4475- 0.4480 + 1.0,- 61.3 139 .. 182.9131251.6486 
Do......... 1S9-Modoc..... 0. t68 + 0. 947 4 - 0. 946t + 0. 9488 . • • • . . • • • • • • • Rail • •.•.••.. lt6t. 6964 
Do •••••.••• 139-Vn •••...•. 1.123+ 3.0307- 3.0317+ 3.0312+ 1.0- 60.3 V 11 •• 184.0301254.6798 
Do......... V11-140 ••••.... 0. 257 + 2. 9960 - 2. 0055 + 2. 0068 - 0. 5 - 60. 8 140.. 1114. 293 1257. 6756 
Do •••.•.•.. 140-141- .•••... 1.413 + 9.6685- 9.6687 + 11.6686 + 0.2- 60.6 141 •• 185. 7061267.3442 
Do •••.•••.. 141-142 ••...••. 1.075 + 1.3594 - 1.3614 + 1.3604 + 2.0 - 68.6 142 •• 186, 7811268. 7046 
Do......... 142-143........ 1. 086 - 2. 8315 + 2. 8322 - 2. 8318 - 0. 7 - 511. 3 143.. 187. 8671265. 8728 
Do ......... l43-W11 ••••••• 1.131 + 4.6902- 4.6888 + 4.6895 - 1.4 - 60. 7 W 11 • 188.0081270.5623 

1une2!h1uly6. Wu-144 •••.... 1.078-3.60311+ 3.6040- 3.6040- 0.1- 60.8 144 .. 100.07R1266.9583 
Do ••.•••••. 144-145 ........ 1.079+ J.6083-1.6115+ 1.6099+ 3.2-57.6 145 .. 191.1551268.6682 
Do ••••.••.. 145-146 ........ 1.136-1.2627+ 1.2649-1.2638- 2.2- 59.8 146 .. 192.2001267.3044 
Do •••••.... 146-GiUu ...... o.4os + t.6488- t.6459 + t.8474 ..•.....•..•. ~all . ........ tt89.9518 
Do......... 14~X11•••••••• 1.116 + J. 4231 - 1. 4258 + 1. 4244 + 2. 7 - 57. l :Xu.. 193. 4061268. 7288 

1uly~6 ••.••••. Xu-147 •.••.... 1.095- 3.78211+ 3.7862- 3.7846- 3.3- 60.4 147.. 1114.5011264.0442 
Do •••••.... 147-148 •••..... 1.105+ 6-2118- 5.2133+ 5.2126+ 1.5- 58.11 148 .. 195.6061270.1568 
Do......... 148-149........ 1. 080 - J. 9318 + 1. 9376 - 1. 9336 - 1. 2 - 60.1 149.. 196. 686 1268. 2232 

1uly &-7 ••......••....•.•.••..•....... - 1. 9341 + 1. 0309 ............................................ . 
J'ulyML •••••. 149-Yn •••.••.. 0.324-1.6451+ 1.6447-1.6449+ 0.4- 59.7 Yn .• 197.0101266.5783 

Do ..••••... Yn-150 ••..•... 1.167- 8.6695+ 8.66119\- 8.6697- 0.4- 60.1 150 .. 1118.1771257.0086 
:July7-8 ••.•••.. 150-151. ••..•.. 1.125 - 5.5729 + 5.5743- 5.5736- 1.4 - 61.5 151.. 1911.3021252.3350 

Do •.•.••... 151-152 ..•..•.. 1.007 + 0.0357 - 0.03671+ 0.0362 + 1.0- 60.5 152 .. 200.3991252.3712 
Do ••.••.•.. 152-153 ••...... 1.100-0.7456+ 0.74711-0.7467- 2.4-62.9 153 .. 201.4991251.6245 
Do........ . 153-154..... . . . l.152 + o. 4969 - o. 49721+ O. 4970 + o. 3 - 62. 6 154.. 202. 6511252.1215 
Do ••..••.•. 154-Zn •••••... 0.013- 0.2376+ 0.2377- 0.2376- 0.1- 62.7 Z11 •• 202-6641251.8839 
Do •••.••.•. Zn-155 ••.•.... 0.013+ 0.2363- 0.2364+ 0.2304+ O.J- 62.6 155 •. 202.6771252.1203 
Do •.•.•.... 155-156 .••..... l.060 - 0.3364 + 0.3346 - 0.3355 + 1.8 - 60.8 150 •. 203. 7371251. 7848 

;July 9-8........ 15~157..... . • . 0. 166 + o. 5249 - o. 5262 + 0. 5256 + 1. 3 - 69. 5 157.. 203. 003 1252. 3104 
Do .•.•.•... 157-Ais. .•..... 1.176 - 0.6815 + 0.6866 - 0.6836 - 0.8 - 60.3 Au .• 205.0701251.6268 

~::t~t~o::::::: :::::::::::::::: ::::::: 8::5~ t g:~J ::::::::: :::::: ::::::: :::::: ::: ::::: ::::::::: 
July9-8 •••.• --. A1rl68 ••...... 0.538- 0.0847 + 0.0840- 0.0844 + 0.7 - 59.6 15S .. 205.6171251.5424 

Do ••••••.•• 158-1511 ......•. 1.061 + 0.62111- 0.61112 + 0.6206 - 2. 7 - 62.3 150 .. 200.6781252.1630 
Do ••.•••••. 159-Magn"-"··· 0.006+ 0.!$77- O.l!J,l9

1

+ 0.1!403 ............. Rail ••....•.• 1$5£.4033 
Do-........ 151H60. •• . • . . . l. ooo - o.1490 + 0.1523 - 0.1506 - a. 3 - 05. 6 160.. 201. 768 1252. 0124 
Do ••.•••... lSO-B,. .••..... 1.106 + 0.0570 - 0.0010,+ 0.0590 + 4.0- 61.6 D12 .• 208.874 1252.0714 
Do ••••••••. B1rl6l ••••...• 0.660 + 0.3191 - 0.31471+ 0.3158 - 2.4 - 64.0 161 •• 209.534 1252.3872 

J'uly 10-10 ••.... ••··••·••••·•••· ••••.. + 0.3149 - 0.3146 ..................................... ·•••··•• 
July9-8 ••••..•. 161-162 ••....•. 1.131- 0.2915+ 0.2946- 0.2930- 3.11- 67.1 162 .. 210.6651252.0942 

Do ••••••••• 162-Ml.J ••.••.•• l.136 - 0.3643 + 0.3663 - 0.3653 - 2. o - 69.1 103 .. 211. 8011251. 7289 
Do ••••..... 163-Cis. •...... 1.262 + 0.9459 - O.ll456 + 0.9458 - 0.3 - 60.4 c,. .. 213.0631252.6747 

July 9-10 ••.•... C1r164 •••.•••. 1.172 - 0.11420 + 0. 9412·

1

- O. 0416 + 0.8 - 68. 6 164 .. 214.235 1251. 7331 
Do ••••••••• 164-165 •••••... 1.104 + 0.3711- 0.3717 + 0.3714 + 0.6- 68.0 lfl.'i .• 215.3391252.1045 
Do......... 165-166........ 1.1611- O. 0300 + o. 0273 - o. 0286 + 2. 7 - 6.'i. 3 166.. 216. 5081252. 0759 
Do •••••••.. 166-D,._ ••.•.•. 1.281+ 6.92311- 6.0220+ 6.0ZJ0-1.11- 67.2 D1t .. 217.7801258.11989 
Do ••.••.... Di.-167 ••..•... 1.029+ 8.9400- 8.9380+ 8.11390- 2.0- 09.2 167 .. 218.8181267.11379 

;July 10-10 ••••.. 167-168 •....•.. 1.205 +11.6028-11.51152 +11.5984 - 6.3 - 74.5 16S .. 220.0231279.5363 
:July12-12 ••.... ······••··•···•· ······ +11.5004 -11.696.1 ....•..•. ······ ··•···· ····•· ·•···•·· ··•····•• 
July 10-10 ••.... 168-E11 .•••.... 1.8119 -1!1.9681! +tt.96£9-£1.9606 - 4- 7 - 70.S E12 •• tt1.89B-tt57.5767 
J'uly 12-14 ••.... 168-Thorne . ... 0.116 + O. 7884 - o. 7401 + O. 7S9f ..........•.. Rail. •.•.•.•• 1t80.t166 

Do •••••.... 168-169 .•••.... 1.100 +10. 7003 -10. 7010 +10. 7006 + o. 7 - 73.8 169 .. 221.1321200. 23611 
Do ••••••••• 169-170 ••••.... 1.074+11.1130-11.1187+11.1148+ 1.2- 72.0 170 .. 222.2061301.3617 

;July 14-14 ••.......•...••••.•.•....... +11.1153 -11.1122 ..•....•.........•...................•••.•.•• 
Julyl2-14 ••.••. 170-171.. •...•. 1.001+ 8.5600- 8.5630+ 8.5616+ 2.7- 69.11 171.. 223.3031309.9133 
1uly 12-13 ••••.. 171-172 •.•...•. 1.002 + 8.0737- 8.0779 + 8.0758 + 4.2- 65. 7 172 .. 224.3951317.0891 

Do •••••••.. 172-173 •.••.•.. 1.082+*7.6483- 7.6533+ 7.6537+ 1.4- 64.3 173 .. 225.4771325.6428 
July14-14._ •.•....•..•••••...•....... + 7.6530- 7.6556 .................•....................•..•.•. 
1ulyl2-13 ••.... 173-174 .••.•... 1.136+11.8522-11.85211+11.8526+ 0.7- 63.6 174 •. 226.6131337.4954 

Do ••••..... 174-F1t .••.•..• 1.057 +10.9547 -10.9559 +10.9553 + 1.2 - 62.4 F12 •. 227.670 1348.4507 
Do ••••...•. F1.-Dover ••••. 0-411+ 6.S865- 6 .. ,870+ 6.S86ii ............. Rall. ........ JS5S.8~9 
Do ..•...... 1''1.-176 .••..... J.117+ll.7927-11.7022+1!.7924- 0.5- 62.9 175 .. 228.7871360.2431 
Do •••...... 175-176 ••...... 1.0<J5+ 2.2606- 2.2613+ 2.2610+ 0.7- 02.2 170 .. 220.8821362.504! 
Do ••....... 176-177 •••..•.. 1.103-4.1181+ 4.1222-4.1202- 4.1-60.3 177 .. 231.0451358.3839 
Do •••••.... 177-178 ...•.... 1.oss+ 3.oorJ-3.06111+ 3.0682+ 1.8- 64.5 178 .. 232.1331362.0521 
Do ......•.. 178-179 ....•..• 1.122 + 0.2739- 0.2797 + 0.2762 + 3.5 - 61.0 170 .. 233.2551362.3283 

J'uly U-14 •••••.•••••••••••••••••••••• + O. 2751 - 0. 2763 .••••.•••••••••.••••••••••••••••••••..•.....• 

•Rejected. 



PRECISE LEVELING. 13 

Resrtltsofleveling, Reno to Las Vegas, Nev., and Tonopah Junction, Nev., to Lawa, Cal.
Continued. 

RENO TO LAS VEGAS, NEV.-Contlnued. 

Difference of elevation. D.lscrepllllcy. 
1---------1----1 Des-

From B. M. to Dis- Total 1E;; 
D. M. tance. For- Back- Por- accu- of 

TI~~~ ri:e~ Moan. tw. mu- B.M. 
lated. 

Date. 

Dfs. 
tance 
from 
B.M. 

Ha. 

Ob· 
served 
eleva
tion 

above 
mean 

sea level. 
-----·l------1-- ---1---11---11-- ----------

1915. km. m. m. m. mm. mm. km. m. 
July: 12-13 ••.... 179-01 ......... o. 100 + o.5744 - o.5734 + o.5739 - i.o - n2.o G1 ... 233.9551362.0022 

Do ......... 01~180 ........ 1.107+ 9.7229- 9.7192+ 9.7210- 8.7- 65.7 180 .• 235.0621372.6232 
Julyl2 ......... 180-Kmketul ••• 0.3~+ 6.6/JU ......... + 6.61Jff ...... Rall ......... 1"78.3164 
July12-13 ...... 180-181. ....... 1.043+ 6.7082- 6.7045+ 6.7064- 8.7- 69.4 181.. 236.1061379.32116 
Julyl4-15 ...... 181-182 ........ 1.019-13.2131+13.2085-13.2098+ 2.1- 67.3 182 .• 237.1241366.1198 
Julyl6-16 ...... -·--··-·-······- ...... -13.2087+13.2000 ........ . 
Julyl4-16 ...... 182-183 ........ l.116-19.4279+19.4244-19.4262+ 8.5- 63.8 183 •• 238.2401346.61136 

Do ......... 183-J:I12 ........ 1.153-12.8911+12.8894-12.8902+1.7- 62.1 H11 .• 239.3931333.8034 
Do......... Hi.-184....... 1. 070 - O. 0730 + 0. 0702 - 0. 0716 + 2. 8 - 69. 3 184.. 240. 463 1333. 7318 
Do......... 184-112........ 0. 984 + O. 7301 - O. 7286 + 0. 7294 - 1. 5 - 60. 8 111... 241. 4471334. 4612 

July 16-16...... Iit-185......... 1. 084 + 1. 8700 - 1. 8727 + 1. 8714 + 2. 7 - 68.1 185.. 242. 6311336. 8326 
Do ...••.... l8&-J11 ........ 1.084 + 2.3301- 2.3287 + 2.3294- 1.4 - 59.5 Ji. .. 243.6151338.6620 
Do ......... J1rl86 ••.••••. 0.257 + 0.5658- o.~ + o.5663 + 2.0- 68.5 186 .. 243. 8721339.2283 
Do......... 186-187........ 1. 081 + 4. 6707 - 4. 5711 + 4. 5709 + 0. 4 - 68.1 187.. 244. 963 1343. 71192 
Do......... 187;188........ 1.193 + 4. 6743 - 4. 6713 + 4. 6728 - 8. 0 - 61. l 188.. 246.146 1348. 41.20 
Do ...•..... 188-.Acnu ••••• 0.76S+ 1.4701- 1.4710+ 1.4706 •••••.. Rall ••.•••••. 1Sif9.94!6 
Do......... 188-189........ 1. 063 + 2. 4633 - 2. 4678 + 2. 4660 + 8.1 - li8. 0 189.. 247. 209 13!i0. ll380 

July 17-17...... ................ + 2. 4657 - 2.4673 ...................... . 
Jul.)' 16-15...... 189-K1t.... ••• • L 146 + 7. 3544 - 7. 3560 + 7. 3547 + 0. 6 - 67. 4 K11 .• 248. 355 1358. 2927 

Do......... Ki.-100....... 1. 255 + 8. 2818 - 8. 2772 + 8. 2796 - 4. 6 - 62. 0 100.. 249. 610 1366. 5722 
July-16-17 ...... 100-191 •••••••. 1.087+ 4.5932- 4.5916+ 4.5924-1.6- 63.6 191.. 250.6971371.1646 

Do......... 191-192........ L 135 + 9.1641 - 9.1647 + 9. 1644 + 0. 6 - 63. 0 192.. 251. 832 1380. 3290 
Do......... 192-193-....... 1. 075 + 6. 3080 - 6. 3065 + 6. 3072 - 1. 5 - 64. 5 193.. 252. 907 1386. 6362 
Do ......... 193-Lu ........ 0.315+ 1.3672- 1.3666+ 1.3669- 0.6- 65.1 Lis •. 263.2221388.0031 

July-17-17 ...... Lirl94 ••••.••. 0.634+ 0.5139- 0.5146+ 0.5142+ 0.6- 64.6 1114 •• 253.8561388.5173 
Do.......... 194-195........ 1. 072 - 5. 2692 + 5. 2671 - 5. !la82 + 2.1 - 62. 4 195.. 264. 9281383. 2491 
Do......... 19&-196..... •• • 1. 010 - 7. 8070 + 7. 8092 - 7. 8081 - 2. 2 - 64. 6 196.. 255. ggs 1375. 4410 
Do......... 196-197... •• •• • 1.129 - 7. 0168 + 7. 0196 - 7. 0177 - B. 8 - 68. ~ 197.. 257.1271368. 4233 
Do ......... 197-M11 ••••••• 1.130 - 7. 9585 + 7. 9583 - 7. 9684 + O. 2 - 68. ~ Mu .. 258. 2571360. 4641l 

July 19-20...... M1rl98 .• _. . • • • 1. 123 - 4. 8254 + 4. 8223 - 4. 8238 + B. l - 65.1 198.. 259. 380 1355. 6411 
July 20......... M1.-Lun111g • • 0.110 - 0. 310f ......... - 0. S10S Rqll. 1"60.1641 
July 19-20...... 19S-191l........ 1.131 - 2. 0009 + 2. 9098 - 2. 0044 - 2. 5 - 67. 6 199.. 260. 5111352. 7367 
July 20-20...... • . .. • . . • • . • • • • • . - 2. 9053 + 2. 9013 • • • • • • • • •.•••••• 
July 19-20...... lW-200........ L 115 + 0. 6411 - o. 6380 + O. 6396 - 8.1 - 70. 7 200.. 261. 6261353. 3763 

Do ......... 200-N11 •••••••• 1.278+ 5.2222- 5.2220+ 5.2221- 0.2- 70.9 N11 .. 262.9041358.5984 
Do ......... Nis-201 ........ 1.092- 0.1419+ 0.1450- 0.1434- 3.1- 74.0 201 .• 263.996131i8.4li50 
Do......... 201-202........ 1. 095 + 2. 7938 - 2. 7926 + 2. 7932 - 1. 2 - 75. 5 202.. 265. 0911361. 2482 
Do......... 202-203........ 1. 221 + 3.1577 - 8.1589 + 8. 1583 + 1. 2 - 14. 0 203 •• 266. 8121364. 4065 
Do......... 203-011•••••..• 1. 226 + 6. 3629 - 6. 3625 + 6. 3627 - O. 4 - 74. 4 Ou.. 267. 6381370. 761lll 

July 19 ......... !OS-New Boa· 1.187 + 1.9761 ••••••••• + 1.9761 ••••••••••••• Rall ••••••••• UIQ6,Sl/IXJ 
ton. 

July 19-20...... 01.-204........ 1.136 + 5. 2098 - 5. roM + 5. 2'.180 - 8. s - 11. 9 204:. 268. 6741375. 9772 
Do......... 204-205........ 1. 098 + 3. 0634 ..,. 8. 0666 + 3. 0650 + 3. 2 - 74. 7 205.. 269. 772 1379. 0422 
Do......... 205-206........ 1. 000 + 1. 9b89 - J. 9607 + 1. 9598 + J. 8 - 72. 9 206.. 270. 8321881. 0020 
Do......... 206-207........ 1. 080 + 1.1831 - 1.1872 + 1.1852 + 4.1 - 68. 8 207.. 271. 9121382.187:1 
Do......... 207-Pn........ 0. 6o8 + 3. 4104 - 3. 4099 + 8. 4102 - 0. 5 - 69. 8 P11.. 272. 570 1385. 6974 
Do......... P 1.-Q11•••••••• O. 244 - o. 3140 + 0.3151 - 0. 3146 - 1.1 - 70. 4 Q•s.. 272. 814 1385. 2828 

July 19 ......... P1r.Mina .••.• 0.061 - 0.11140 - O.Sl40 .••••.. Rall. ........ IS86.BBS4 
July 21-21...... Q1rR11-..... •• 0. 037 + 1. 0171 - 1. 0165 + 1. 0168 - 0. 6 - 71. ~ R11.. 272. 8511386. 29116 
Jul.)'21-22 ...... R1.-208 ••.••••. 1.106+ 8.3696- 8.3684+ 8.3600-1.2- 72.;,o 208 .• 274.01713114.6686 

Do......... 208-209........ 1. 067 + 2. 0687 - :.!. 0649 + 2. 0668 - 8. 8 - 76. O 209.. 275. 084 1396. 7354 
Do......... 209-210........ 1. 037 - 1. 5909 + 1. 6912 - 1. 5910 - 0. 3 - 76. 3 210.. 276.1211395.1444 
Do •...••... 210-211 •••••••. 1.070- 1.9660+ 1.9639- 1.9650+ 2.1- 74.2 211 •• 277.1911393.1794 
Do •........ 211-811 ........ 0.277+ 3.0947-8.0949+ 3.0048+0.~- 74.0 811 .• 277.4681396.2742 
Do......... Bu-212........ 1.160 - 2. 2473 + 2. 2455 - 2. 2464 + l.c - 72. 2 212.. 278. 62813114. 0278 

J'uly 21......... S"·Sodavllle... O. BOB+ O. 4816 •••.•.•.• + O. 4816 • •• • • • • Rall • •.•.•••• 1596. 7661 
July: 21-22...... 212-213... •• • • • 1. 080 -10. 2718 +IO. 2707 -10. 2712 + 1.1 - 71. ! 213.. 279. 7081383. 7566 

Do ......... 213-214 •••••••. l.070-16.4313+16.4251-16.4298+ 8.3- 67.o 214 •• 280.7781367.8268 
July 23-23 .••••••• ••••••••••••· ••.•••• -16. 4317 +16. 4314 .•••••••••••••• •••••• ....................... . 
July 21-22...... 214-215- •• • • • • . 1.130 -13. 8224 +13. 8150 -13. 8210 + 8.1 - 64. 7 215.. 281. 918 1353. 5068 
July 23-23 .••••.•••••••••••••••••••••• -13. 8226 + 13. 8237 •••••.••••••••••••••..••••.•••..•••..•.•••••• 
July 21-22...... 211>--Ttt·....... 0. 295 - 2. 8210 + 2. 8219 - 2. 8214 - 0. 9 - 65. 6 T11.. 282. 2081350. 6844 

Do......... T1r216........ 1. 028 -12. 6172 +12. 6134 -12. 6153 + 3. 8 - 61. 8 216.. 283. 236 1338. 0691 
Do •.•...... 216-217 •••••••. 1.046- 4.6890+ 4.5848- 4.5869+ 4.2- 57.6 217 .• 284.2821833.4822 
Do......... 211-218........ 1. 095 - o. 0188 + o. 0196 - o. 01112 - o. 7 - 68. 3 218.. 285. sn 1388. 4680 
Do •••••••.• 118-Rlwdu •••• 0.110 + 0.6140 - 0.6114 + 0.61t7 ••••••.•••••• Rall ••••••••• 1SS8.9767 
Do......... 21s-219... •• • • • 2. 089 + a. 2796 - s. 2700 + s. Z1ll3 - o. 6 - 68. 9 210.. 286. 466 1336. 7423 
Do......... 119 - Tonopa1J 0. 670 + 6. O!O! - 6. 0198 + 6. Dm • • • • • . . . . • • . • Rall. •••••••• 15.11. 768S 

J'OO. 
Do......... 219-Uu........ O. 812 + 6. 7769 - 6. 7761 + 6. 7760 + 0. 2 - 68. 7 U11.. 287. 27! 13'3. 6183 
Do ••••••••• Uir-Vu ••••••• 0.078 + 0. 708! - O. 7080 + 0. 7080 O.C - 58. 7 Vu •• 287.~ 1844.2268 



14 PRECISE LEV11LING. 

Results of leveling, Reno to Las Vegas, Nev., and Tonopah .!unction, Nev., to Laws, Cal.
Continued. 

Date. 

ItENO 'l'O LAS VEGAS, NlW.-Continued. 

From B. M. to Pls-
n. M. tnnce. 

Di!Ierence or elevation. Dlscrep11Dcy, 

For
ward 
line. 

Back
ward 
line. 

Total 
Par- llCCll· 

Jllenn. tiul. mu• 
luted. 

Dis
tunce 
tr om 
B.M. 

Ile. 

Ob
served 
olev11-
tlon 

nllove 
mellll 

S6l1 level. 

------1------1-- -----------------------
1915. km. m. m. m. mm. mm. km. m. 

J"uly 23-24 •••... V1..-W12 ....... o. 022 + o. 'l:lZl - o. 2730 + o. Z128 + o. 3 - 58. 4 W12. 287. 3781344. 4991 
Do ••....... W1r220 ••..... 1.078+ 1.6100-1.6107+ 1.6104+ 0.7- 57.7 220 .. 288.456;1346.1095 
Do •.•...... 220-221.. •..... 1.136 + 4.5655- 4.5659

1
+ 4.5657,+ 0.4

1
- 5'.,3 221.. 289.592'1?50.6752 

Do ......... 221-222 ....•... 1.142 +20. 71l.12 -20. 76361+20. 71l.14 + 0. 4 - 56. 9 222 .. 290. 73411371. 4386 
Do ......... 222-X12 ••••..•• 1.260 +23.6300 -23. 62001+23. 6302 - 0. 71- 57. 6 X1• .. 291. 9941395.0fiBS 

1u1yD~26:::::: .~~._-~:::::::: .~:~t~U:l~j:~t~~~~~:~'.~ :-:.~:~:-:.~'.:~ .~:: .~~:~)'.~'.~:~~~ 
1uly23-24 ...... 22.1-22! ........ 1.134 +23.1150

1

-23.1100+23.1125- 5.o;- 00.21224 .. 2'J4.;r.io11439.4487 
Do ....•.... 22-1-225 ••••.... 1.080 +22.6062-22.6014 +22.6016- 2.81- 69.0 225 .. 295.3001462.0503 

~::l~~~:::::: ·m:220:::::::: ·i:200 t~rn:1·=~:f~ +24:i9n +·o:iJ':.:·68:i ·220:: ·200:riixhiso:u1s 
Do ......... 226-227 .•...... 1.120 +24.6571-24.6531 +24.6Ml1- 4.o[- 12.1 227 .. 291.0.101510.0026 
Do ..••••••. 227-Y., ••.•.... 0.700+10.ll027-10.ll000+10.IJ014-2.71-74.8 Y12 .. 298.3421521.8040 

J"uly27-24 •••... Y1..-228 ......... l.216-11.!1844j+ll.0883-ll.0864- 3.9
1

- 78.7 228,. 290.5581510.7176 
J"u1y27 ....•••.. YirRedlu:h ... 0.049- 0.·~1··· ...... - 0.73801···--· ....... Rail. ........ 15!!1.0660 

~~~~=~:::::: -~~:::::::: .~:~~1 =rn:~~:trn:f~~~~:~~,:-:-~:~I~-~:~ .~:: -~~:~~ 1~:~: 
1uly27-24 ...... 229-230 ........ J.087- R. 7572;+ 8. 7005- 8. 7588i- 3.3 - 84.2 230 .. 301. 7321491. 79711 

~~~~~:::::: -~~~~::::::::.~:~=~::=it~:~~~:~~.~-~:~~.~:'..~'.::.~~~:'.~~'.~'.~:'.'.~ 
1ul~26-27 •••.•. 231-Za ••...... J.184-24.4918+24.4921-24.4920'-0.3!- 80.0 Z12 .. 303.0501447.2207 

Do ......... z,,....232 ••...... t.087 -18.6584'
1

+18.6641-18.0002 - 1.6.- 87.6 232 .. 305.0371428.5ti05 

~::I~~t~~:::::: ·23z:.2.13:::::::: ·i:08i =~:=,+~:mL20::i(}i7 :.:·.:,:;,\:.:·ss:2 ·233:: ·300:iis i408:m 
Do •....•... 233-Au ........ 1.126 -14.45781+14.45b3 -14.4566 + 2. 5 - 85. 7 A .... 307. 2441393. 7992 
Do ••••.•... A 1..-Rock Hill .• 0.106 + 0.8976 - 0.8964 + 0.8!J70 . .... ·1· ....... Rail • •...•... 1~94.IJOO!! 
Do ••••••... Aiir-234 ........ 1.088- 0. 7946 + 6. 7945 - 6. 70.6 + 0.1- 85.6 234 .. 308.3321387.0046 
Do •••.••... 234-235 ........ 1.088- 4.8926;+ 4.8927- 4.8926 - 0.11- 8S. 7 235 .. 309.420

1

1382.1120 
Do......... 23&-B13........ 1.110 - 2.16381+ 2. 1625 - 2.1032 + 1. a·

1

- 84. 4 Du.. 310. 530 1370. 9488 
Aug.23-24 ••••. Bi.-328 .•.•.•.. 1.074+ 1.0480-1.0472+ J.0480-1.7-86.1 328 .. 311.610

1

1380.9008 
'"Do ......... 328--329 ........ 1.085+ 2.8207:-2.8204+ 2.8206-?.31-86.4 329 •• 312.0951383.8174 
Do ......... 329-330 ........ 1.033 + 0.393~1- 0.30001+ 0.3915;- ~.o1 - 89.4 330 •• ?13. 72811384.2089 
Do ••••••... 330-331.. ...... 1.141- 2.8183 + 2.8218- 2.8200

1

- .~.5 1- 02.9 331.. ~14.8691 1381.3889 Do ......... 331-H,. ••••.... 1.193 - 0.5860

1

+ 0.5847- 0.5854 + 1.3
1
- 01.6 Ha •• 316.002;1380.8035 

Aug.25-25 ••••. R..-332 ••••.... 0.497+ 1.0761-1.0774+ 1.0768+ 1.3

1

- 90.3 332 .. 316.55011381.8803 
Do •••••••.. 332-333 ........ 1.037 + 2.8351,- 2.8351 + 2.8351 0.0- 90.3 ;iaa .. ~17.5961 1384. 7154 
Do •••.. _ ... 333-334 ........ 1. 000 + 2. 9085i- 2. 0104 + 2. 0094 + 1. o

1
- ~· 4 :J?L ~18. 686ll~87. 6248 

Do .....•... 334-<135 ........ 1.142 +11.07001-11.0727 +11.0714 + 2. 7

1

- 85. 7 335 .. 310.8281398.0002 
Aug.25 ........ 885-Coaldale •• 1.130- 1.01151·······-- - 1.0115 ............. Rall ......... 11897.6847 
Au8D 24-24. - - -· 8B5-SB6 ........ o. 996 - 5.8666 + 6.8668 - 6.8666 - o. 3 - 86.0 886 .. 8!!0.8241892, 8!!96 

Aug.~25::::: -~~~~~1.'::::::::: -~ .. ~~~ t ~: ~i~1= ~: ~~~ ~.~~::~: :-:.~'.~!:-:.~~'_~ .~'-'::: .~:~·.'.~~i:~~~:~~ 
Aug. 25-24. __ •. 335-337 ........ o. 282 + 1. 9864 - I. 0846 + 1. 0854 - 1. 9

1

- 87. 6 337 .. 320.110

1

1400. OSltl 
Do •...•.... 337-Ju .••••.... 1.201 +15.0272-15.0261 +16.0266 - 1. 1 - 88. 7 Ju .. 321.3111415. 7082 

Aug. 25-27 ••••. J,,.-338 •••••.... 1.0S2 +18.4727-18.4732 +l8.4?:J01+ 0.5,- 88.2 338 •• 322.3931434.1812 
Do ......... 338-339 ..••.... !.000+18.1368-18.13.53+18.1360- 1.5- 89.7 339 .. 323.4831452.3172 

Aug.2&-27 ••••. 339-34-0 ........ l.095+19.2382-19.2417+19.2400+ 3.5- 86.2 340 .. 324.578·1471.5572 
Do ••••••.•. 34-0-341.. ...... t.0991 +18.6997-1~. 7032 +18. 7014 + 3.5- 82. 7 341.. 325.677'1490.2586 
Do ......... 341-Ku ........ 0.44111+ 6.0523 - 6.0528 + 6.0526 + 0.5 - 82.2 K 14 • 326.1261496.3112 
Do ......... K14-S II v er 0.479

1

+ 1.SIJ08 - 1.SiJJB + 1.8558 • .••...••.••. Rall •....•... 11,1J7.6605 
Peak Jru:. 

Do ......... K..-342 ........ 1.089
1

- 1.3972+ 1.3083- 1.3078- 1.1- 83.3 342 .. ~27.2151494.9134 
Do ......... 342-343 ..••.... 1.152-12.6654+12.6691-12.66'21-3.71- 87.0 343 .. 328.3671482.2462 
Do ......... 343-344 ........ l.087j- li.0679 + 5.0672- 6.0676 + 0. 7- 86.3 344 .. 329.454

1

1477.178() 
Do......... 344-345........ I. 085 - 6. 0143 + 6. 0148 - 6. 0146 - 0. 5 - 86. R 345.. 330. 5:l91471.1640 
Do ......... 34&-La ........ 0.502- 2.0001 + 2.90i5 - 2.9068- 1.4'.- 88.2 Lu .. 331.0411468.2.'>72 
Do •.••.•... L,.-M ........... 0.522- 0. 7759 + O. 7782

1

- O. 7770- 2.3,·- 00.5 Mu. 331.5631467.4802 
Do .•....... M 14-Bla11Jnc. 0.006 - 0.4006 + 0.4069- 0.4068 ............. Rall •.•...... 1M!7.<n'B4 
Do .••••.... M..-346 .•••.... t.096- 3.7167+ 3.7182- 3.7174- 1.5

1
- 92.0 346 .. 332.65911463.7628 

Do ......... 346-.147 ....•... L.088+ 0.0662- 0.0630+ 0.0046- 3.2- 05.2 347 .. 333.74714-03.8274 

Aul~28::::: .~~'.~~~~:::::::: .~:~: ~:~~ :t ~Jm :-:.::~'.~ :-:.~:~ :-:~~:~ .~:: .~~:~~ ~~~:~~ 
Aug. 26-28 •• _ .. 34S-N14 ........ 1.0.10 - 2.3552 + 2.3566 - 2.3559 - 1.4 -101. 9 Nu .. 335.8601458.6243 

Do ......... Na-349 ........ 1.078+ 3.1047- 3.0995+ 3.1027- 3.8-105.7 349 .. 336.9381461.7270 
Ang. 28-28 •• _ ........................ + 3.1045 - 3.1021 ............................................ . 
Aug,__26-28 ••.•. 349-300 ........ 1.081 + 4.1738- 4.1697+ 4.1718- 4.1-109.8 350 .. 338.0191465.8988 

·Do ......... aro-351. .••.... 1.080- 0.9382 + o.9401 - 0.9392 - 1.9 -111. 7 851.. 839.009146U696 
Aug.30-28 ••••. 351-352 .••.•... o.549-1.7761+ 1.7792-1.7774-1.9-113.6 352 .• 330.6481463.1822 
Aug. 30-30 ........................... - 1. 7778 + 1. 7774 ............................................ . 
Aug. 30-28 •••••• 352-01t ••.•.••. 1.088 - 0.4643 + Q.4647 - 0.4645 - 0.4 -114.0 01t •• 340. 7361462. 7177 



PRECISE LEVELING. 15 

Results of leveling, Reno to Las Vegas, Nev., and Tonopah Junction, Nev., toLawa, Cal.
Continued. 

RENO 'l'O LAS VEGAS, NEV.-Contlnued. 

Difference o! elevation. Discrepancy. Ob-
----- Des· Dis· served 

Date. FromB.M.to Dis- lgna- tance eleva· 
B. :M. tance. For· Back· Total tlon from tlon 

Par· llCCU• or B.M. above ward ward Mean. tlal. mu- B.M. Ho. mean Uno. line. latod. sealevol. 

------1------1---------------------· ---
1915. km. m. m. m. mm. mm. km. m. 

Aug.3().28 •.••• Ou-35.3 ••••.... 0.437·- 1.536.5+ l.5405- 1.5380- 2.4-116.~ 353 •. 341.1731461.1707 
Aug. 30-30 ••••••.....•••••..•........ \- 1.5372 + 1.5379 ..••...•. • ...........••.•. 
Aug.:W-28 ••••• 353-354 ••••••.. 1.082

1

- 0.4914+ 0.4974,- 0.4939-3.0-119.4 354 .• 342.2551460.6858 
Aug. 30-30 ••••••.•..•••••.•.......... - O. 4935 + O. 4934 ••••......•••.........••..•.••.•••.....••.••• 
Aug. :W-28 ••••• 354-355 •....... l.0811- 1.6950 + 1.6963

1

- 1.6956 - 1.3 -120. 7 355 .. 343.3361458.9902 
Aug.30 ••••.... S65-McLean's. 0.8061- Sl.6411, ..•...... - S.6414 .••.....•.... Rail .•....... 1468.5488 
Aug.3!>-28 ••••• 355-356 •••..... l.l4lj- 5.8115+ 5.8109- 5.8112+ 0.6-120.1 356 .. 344.4nl453.1700 

Do •........ 356-Ptt ........ 1.143- 7.8391+ 7.8892-7.8892- 0.1-120.2 Ptt .. 345.6201445.2898 
Do •........ r..-357 ..•••... o.1:;s:- 2.7514+ 2.7496[- 2.7505+ 1.8-118.4 31!7 .. 346.3751442.5393 
Do ......... 357-358 ........ 1.1371-0.2721+ 0.2755

1

-0.2738- 3.4-121.8 358 .. 347.6121442.2655 
Aug.30-31. •••• 358-359 •....... 1.088+ o.7855- o.7829+ o.7842- 2.6-124.4 359 .. 348.6001443.0497 

D_o •••.....• 35ll-360 ........ 1.024:+ 1.5329 - 1.5279 + 1.5302 - 2.1-126.5 360 .• 349.6241444.5789 
Aug. 31-31. ••••••....•.•••..........• 1+ 1.5295 - 1.5303 ..••..•.. . .•.•..••..•.•.....•. 
Aug. 3!>-31. •••• 300-Q .......... o. 885

1
+ 0.9798 - O.Q780 + 0.9789 - 1.8 -128.3 Qu •. ~.5091445.5588 

Do ......... Qi.-301 ••••.... 1.021 1+ 2.6204- 2.6lt14+ 2.6184- 4.0-132.3 361.. 351.530~448.1772 
Do ......... 361-362 ........ 1.0H;+ 2.3035- 2.3033 + 2.3034 - 0.2-132.5 362 .. 352.5711450.4806 

Aug.31-31 ••••• 362-363 .•...... 0.716+ 0.3037- 0.3073+ 0.3055+ 3.6-128.9 363 .. 353.2871450.7861 
Do ......... 363-364 .....•.. 1.031+ 1.2067-1.2038+ 1.2052-2.9-131.8 364 .. 354.3181451.9913 
Do ......... 364-Rtt·······. 1.056 + 0.6675 - 0.6687 + 0.6681 + 1.2 -130.6 Ru .. 355.3741452.0594 

Aug.31-Sopt.2. Ru-365 •••.•... 1.114+ 0.9478- 0.9461+ 0.9470-1.7-132.3 365 .. 356.4881453.6064 
Do •........ 3~66 ••••••.. l.082+ 1.7761- 1.7770+ 1.7766+ 0.9-131.4 366 .. 357.5701455.3830 
Do......... 366-367........ l. 080 + o. 9101 - o. 9132 + O. 9116 + 3.1 -128. 3 367.. 358. O.SO 1456. 2946 

Sept.2-1 •...... 367-368 ........ 0.863+ 0.5871-0.5887+ 0.5870+ l.6'-126.7 368 .. 359.5131456.8825 
Sept.2 ••..••... 1168-Su ••...... 0.716+ 1.8809 +1.88JG ..•••• , •••••.. Stt •• S60.S291#8.7641 

Do ......... Su-569 ••...... 0.888 + 1.S069 •.••••.•..••••••••...•••....•..••••...••••.•• 
Sept.I •...•.... 368-369 ........ 1.080+ 3.1878- 3.1854+ 3.1866- 2.4·-129.l 369 .. 360.5931460.0691 
Sept. 2-1....... 369-370........ 1. 032 + 4. 5275 - 4. 5261 + 4. 5268 - 1. 4 -130. 5 370.. 361. 6251464. 5959 

Do •........ 370-371. ....... l.023+10.6740-10.6736+10.6738- 0.4'-130.9 371.. 362.6481475.2697 
Do ......... 371-Tu .••..... 0.696 + 4.0758- 4.0762 + 4.0760 + 0.4:-130.5 Tu .. 363.3441479.3457 

Sept. 2 •..•..... T11-Mlller's •.. 0.077 + 0.1S£8 .••..••.. + 0.1,,£8 .....• J ....... .Rail •....•••. 1470 .. PBS 
Sept. 2-1 •...•.. T11-372 ..•..... 1.083 + 4.9625 - 4.9618 + 4.9622 - o. 7j-131.2 372 .. 3&4.4271484.3079 

Do ......... 372-373 .•...... 1.oos1+11.8120-ll.8127+11.8124+ o.71-130.5 373 .. 365.4951496.1203 
Do ......... 373-374 .••.•... 1.062

1

+ 5.0719- 5.0687+ 5.0703- 3.2-133.7 374 .. 366.5571501.1006 
Do •.•...... 374-375 •.•••••. 

1

1.0&5+ 7.7853- 7.7800+ 7.7826- 5.a:-139.0 375 .. 867.6421508.9732 

Sepf3:3::::::: .::~~·.·::::::::-~·.~tu~= um::.~:~'.:-:.~·.~1:-:~~~:~ -~·-·:: -~~:'.~~~~~:~~ 
Sept.2-3 •...... Utt-376 •••.•... 0.906

1

+ 9.4744- 9.4733+ 9.4738-1.1,-142.7 376 .. 360.6061525.2777 

sept~'t4::::::: .~'.~'.'.:::::::: .~:~~~t g:&m: 8:&m::.~:~'.~~:-:.~:~1·:-:~~:~ .~'.'.:: .:'.~:~~~~~:~~ 
Sept. 2-3 •.•.•.. 377-378 ..•..•.. 0.9501+ 9.5632- 9.6591 + 9.5612- 4.1,-151.0 378 .. 371.5821543.9134 
Sept. 4-3 ••.•••. 378-379 .••..•.. 1.332 +14. 7331-14.7301+14.7316 - 3.0i-154.0 379 •. 372.9141558.6450 

Do •........ 370-Vu .••.•... l.028

1

+11.9893 -11.9851 +ll.9882 - 2.3
1
-156.3 Vi4 •• 373.9421570.6332 

Sept. 4-4 •.•....••...•..•••••......... +11.9895 -11.9891 ·•••••··• •••·•· .•....••..•..•.........•.••..• 
Sept. 4-3 •...... Vi.-380 .•••.... ' 0.468 + 5.2018- 6.2021 + 5.2020+ 0.3·

1

-100.0 380 .. 374.4101576.8352 
Do ......... 380-381. .•..••. 1.095 +11.9302 -11.9281 +11.929~1- 2.1 -158. l 381.. 375.5051587. 7644 
Do ....•.... 381-382 .••..... 2.005

1

+10.8100 -10.8214 +10.8205 + 1.81-100.a 382 .. 376.6001598.5849 
Do ....•.... 382-383 •••••••. 1.004+ 7.8938- 7.8902+ 7.8920- 3.6-159.9 383 .. 377.6941606.4769 

Sepf.t-4::::::: ~~~~:::::::: -~:~'. t ~::~~: ~::~ :':.'.:~~~~!:-:.~:~ :-:~~~:'. -~~:: .:'.~:'.~~ ~~~::~ 
Sopt.4-3 ••••... 384-Wu •••.... 1.124-0.4784+ 0.4777-0.4780

1

+ 0.7-162.0 Wu. 879.9151613.4305 
Do......... W1..S80 ••••••. 0.87s,+ 1.31t5 - 1.5115 + 1.5119- 1.S -l{IS.R 586 .. S80. 7871614. 74£4 
Do ......... SB0-388 ........ 1.091'+ 1.7(198- 1.77£0+ 1.7709+ f.B-161.0 586 .. 381.8781616.5/SS 

t~t ~::::::: .:~~:::::::: .~:~~~ t ~:~tg~: ~:~~~~~-~:~~~1~.::~1:-:~~~:~ .:~:: .:~::~~~~:::~~~: 
Bopt.4-8 •.•.••• 587-588 .•..•••. 1.073+ 8.SS,U-8.SS57+ 8.3S50+ 1.S1-151J.8 S88 .. S8S.96t16St.600S 
Sept. 84! ••.•... S88-Xtt • •..... O.f98 + S.0788 - S.0749 + S.0768- '1.9 -168. 7 X14. 384.BIJO 1854.6781 

Do •••...•.. Xu-!189 ••..... 0.611+ 7./581- 7.1607+ 7.1614-1.4-160.I S89 .. S84.7711641.71175 
Do •.•...... S89-S90 ........ 1.1S5 +1S.69S1 -15.8918 +1S.691tl- 1.8 -181.9 S90 .. SB0.90616$6.4197 
Do .•..•.... S90-S91. .••...• 1.041 +18.8446 -13.8.jSO +1S.84S8 - 1.5 -16s.4 391.. SB0.953 1889.tfJS5 

aopfg:9::::::: -~~~~-~1~::::::: .~:~~~ ti~:gM~ =~~:~g:~ ~~~:~°!.~ :-:.~:~ :-:~~~:: .~~·:: .~~:~~~ ~~8!.:"'!.~~ 
Sept. 7-8....... Ya-Z11 ••••••. 1.060 +t4.8S61-t4.8St7 +f4.BSS9- f.4-110. 7 Z14 .. S89.1631711. 7040 

Do ..•...... Ztt-8911 .•••••.. 1.07~ +n. 7077 -!7. 7060 +t1. 70641·- s. r -m.4 SPS.. S90.tS6 171,().4104 
Do .••...... S.98-395 . .•.•••. 1.1B7 +f9.87f1 -£9.8698 +BD.8710 - S.S -175. 7 S93 .. S91.S6S 17'!0.!814 
Do ......... SllS-894 .•••...• 1.169 +3t.S880-Sl.S876 +Sl.S878 - O.li -176.! 394 .. S9S.6tS 180t.6.Wll 

Sept. 7-7 ••••••• S94-S95 ••• ..... 0. 78+ +19.4448 -19.+!50 +19.444111+ 0.t -176.0 S95 .. S9S.S08 18t!.O!i4t 
Sept. 7 ..••..... S9S ~ 7'onopah. 0. 78S - 0.8S70 . •••••..• - O.BS'/0

1 

...... ....... Rail • .••••... 18St.!671 
Sept. 7-7....... S95-A,......... 0. 451 +14.6081 -14. 6071J +14. 6078 - 0. 6 -17~. Ii A 1'·· S9S. 7/i7 /8S6. 7019 

Do ......... ..410-Bu •••••.. 1.Mt +S1.0t5t -37.0t5!1/+S7.0f!54,+ 0.4 -176.1 B 10 •• 896.088 IfflS. 7t73 
Bept.1().9 ••.••. Vlu-396 •...... 0.652 + 4.2840- 4.28371+ 4.283S1- 0.3-162.3 3116 .. 380.5671617. 7143 

Do •• , .•..•. S96-McS111ee- 0.4$7 - 0.1776 + 0.1181- 0.1779 ··•••• ••••••• RaU. •••••••• 1817.6S64 
'M'J Jct. 



16 PRECISE LEVELING. 

Results of leveling, Reno to Las Vegas, Nev., and Tonopah Junction, Nev., to Laws, Cal.
Continued. 

RENO TO LAS VEGAS, NEV.-Continued. 

-- -- - - -- - -- -· 

Difference o! elevation. D lscrcpu.ncy. Ob· 
Des- Dis- servod 

From D. :M. to Dis- lgn1~- tu.nee eleva-
Dnte. D.M. tnnC-O. For· Bnck· Totnl tion from tlon 

Pnr· accu- of B.M. above wnrd wnrd Monn. tlal. mu· B.M. H •. mean line. lino. lated. senlovel. 

---------------------
1915. km. m. m. m. mm. mm. km. m. 

Sept. 10-9 .•••. - 39&-397 ••••. ·-· 1.188 - 2.27&5 + 2. 278.5 - 2. 2785 0.0 -162.3 397 .. 381. 755 1615. 4358 
Do ......... 397-398 •••..... 1.035 - 6.0477 + 6.(}\70 - 6.0474 + 0.7 -lGl.6 3D8 .. 382.S40 1610. 3884 
Do ..•...•.. 398-309 .•••.... 1.141 - 9.4005 + 9.4975 - 9.4070 - 1.0 -162.6 399 .. 383.981 1600. 8914 
Do ......... 3911-400 •••••••• 1.087 -12.8350 +12.8342 -12.8346 + 0.8 -161. 8 400 .. 385.008 15S8.0568 
Do ......... 400-Cu ••••.... 1.090 -14.4n4 +14.4717 -14. 47i0 + 3.5 -158.3 Cu .. 386.158 1573.5708 

Sept. 10-10 ..•.. ·c;;.:4oi:::::::: . i: iili; -14.4800 +H.4788 
:.:i5:&i72 +·a:o :.:i55:3 "387:323 i557:9:i26 Sept.10-9 •..•.. -l5.ll487 +15.6457 401.. 

Do ......... 401-402 ........ 0.097 -11.2529 +ll.2475 -11.2496 + 3.2 -152.1 402 .. 388.320 1546.6830 
Sept. 10-10 ..... ................. . i: 087 -11.2496 + 11. 248/l 

:.:j.j: 5009 :.:·0:6 :.:j52:7 ·n.~:: ·ssu: 407 i5.32: i7ili Sept. 11-9 •..... 40"~D"········ -14.5066 +14.5072 
Do ......... n .. -403 ••••.... 0.810 - 8.2087 + 8.2108 - 8.2008 - 2.1 -154.8 403 .. 390. 217 1023.0063 
Do ......... 403-404 ••...... 1.066 -12.8615 +12.8G88 -12.8600 - 2.9 -157. 7 404 .. 391. 283 1511.0997 

Sept. 11-11 ..... ".j(J.j:405:::::::: ·i:080 -12.8687 +12.8671 
+·2:ii :.: ifi.5: 7 ·392:36.3 i4oo: ai:iO Sept. 11-13 •.... -11. 7877 +11. 7857 -11. 7867 405 .. 

Do ......... 405-406 •....... 1.088 - 5.0185 + 5.0107 - 5.0148 + 2.4 -153. 3 400 •. 393.451 1494.2982 
Sept. 13-13 ••... 

. 400:.407:::::::: 
- 5.0135 + 5.0164 ··•••···• +T 2 :.:i49:i "401:: ·394: 59:i i4oo:4si2 Sept. 11-13 .•... 1.142 + 2.1509 - 2.1551 + 2.1530 

Do ......... 407-E,. •....... l.252 + 4.8765 - 4. 87761+ 4. 8770 + 1.1-148.C E1>·· 395.845 1501.3282 
Do ......... E,,-K lo1Ulyke .• 0.904 -1.581,fi + 1.5~881- 1.5866 +·0:2 :.:i47:s Rall. 

·395:930 lff.9· 7416 
Do ......... l".u-408 ••...... 1.{)85 - 3.2383 + 3.23811- 3.2382 408 .. 1 98. 0000 
Do ......... 408-409 •....... 1.088 + 4.6994 - 4.6983.+ 4,6988 - 1.1 -148.0 409 .. 398. 018 1502. 7888 
Do ......... 40!}-410 .••..... 1.139 + 6.1000 - 6.09841+ 6.0992 - i.o;-iso.5 410 .. 300.157 1508.8880 
Do ......... 410-411 .•.....• 1.113 + 8.9295 - 8. 9282 + 8. 9288 - 1.31-151.8 411.. 400.300 1517. 8168 
Do ......... 411-412 .•...... 1.035 + 9.8683 - 9. 8649 + 9. 8600 - 3.41-155.2 412 .. 401.335 1527.6834 
Do ......... 41Z-F10 ••••.... 0.973 +10.2980 -10. 3023 +10. 3002 + 4.3,-150.9 Fi•·· 402.308 1537. 9836 

Sept. 13-14 .•... Fa-413 ••...... 1.()24 + 5.958i - 5. 9602 + 5. 9594 + 1.51-149.4 413 .. 403.332 1543.9430 
Do ......... 413-414 ••...... 1.141 +15.2043 -15. 2000 +15. 2052 + l. 7 -147. 7 414.. 404.473 1559.1482 
Do ......... 414-415 ••.•..•• 0.611 + 3.3432 - a. 3459 + 3. 3446 + 2. 71-145.0 415 .. 405.084 1562. 41!'..S 

Sept. lf>-14 •.... 411'>-416 •....... 0.584 + 8.374C - 8. 3731 + 8. 3738 - 1.5.-146.5 4lfi .. 405.668 1570.8666 
Do ......... 416-417 ........ l.031 +14.2591 -14.2599 +14.2595 + 0.81-145.7 417 . 406.699 1585.1261 
Do ......... 417-418 ........ 1. 193 +14.(}!47 -14.0478 +14.0462 + 3.1 -142.6 418 .. 407. 8112 1500.1723 
Do ......... 418-419 ••...... 1.081 +15. 7532 -lli. 7522 +15. 7527 - J.0 -143.6 419 .. 408. 973 1614. 9250 
Do ......... 419-420 •.•..... 1.080 +14.1872 -14.1898 +14.188.5 + 2.6 -141.0 420 .. 410.053 1629.1135 

Sept. lf>-15 ..... 4f0...Gu •.• - •• - - 0.305 -1.~ + 1.9018 - 1.90!1 + 0.6 -140.4 a,, .. 410.$58 16B7.t114 
Sept. lf>-11. •..• 420-421 •••..... 1.123 +16. -16.9204 +16. 9204 + 0.1 -140.9 421.. 411.176 1646.0339 

Do ......... 421-422 •....... 1.040 +14.9102 -14.9123 +14.9142 - 3.9 -144.8 42't .. 412.222 1660. 9481 
Do ......... 422-4.."3 •••••..• 1.130 +15.6927 -15.6938 +15.6932 +I.I -143. 7 423 .. 413.352 1676.6413 
Do ......... 423-424 ••...... 1.138 +14.5430 -H.5458 +14.5444 + 2.8 -140.9 424 .. 414. 490 1691.1857 
Do ......... 424-B .......... 1.108 + 1.8996 - 1.8000 + 1.8006 0.0 -140.9 Jfo .. 415. 598 1693.0853 
Do ......... H1•-CT1MB1ng of 0.531 + 1.t998 - 1.1981! + 1.t991 . ..... ........ Rail. . ....... 11194.SB-14 

L.V.&T.R. 
R.and T . .t: 
G.R. R. 

JJo ......... u,.-425 .••..... 0.551 + 1.3620 - 1.3604 + 1.3612 - 1.6 -142.5 425 .. 416.149 1694. 4465 
Sept. 16-16 •.... 4f5-f,.6· •••.... 1.181 +18.BOtS -18.8020 +10.aoee - 0.3 -JI,£. 8 f,,8 .. f 7. 930 1711.t487 

Do ..•...... r.:- "····· ... 0.9!9 +18.5699 -18.5661 +18.5680 - S.8 -146.IJ 16··· 18.t69 17!.9. 8167 
Do ......... .. -?········· 0.165 + 0.5!13 - 0.5e9S + 0.iiSOS - ll.O -148.G :fp·· zis·m 1750.Si70 
Do ......... {p- ••········ O.IYllJ + s.~Zfo - IJ.434! + s.ti'4f - 0.1 -148. 7 16·· 18. 17SS. 7 It 
Do ......... 10-L,. ........ O.f~ + s. 9 - S.liOB!J + s. '079 + f.0 -IJ,fl. 7 L,, .. a/8.~ 17S1.S81Jt 

Sept. 16-17 ..... 425-427 •••....• 1.0 +18.9130 -18.9121 +18. 0126 - 0.9 -143.4 427 .. 17. 1713. 3591 
Do ......... 427-428 •...•... 1.122 +24. 9174 -24.9163 +24.9168 - 1.1 -144.5 428 .. 418.351 1738.2759 
Do ..•...... 421>-4.."9 •••••••• 1.267 +27.5175 -27.5158 +27.5166 - 1. 7 -146.2 429 .. 419.618 1765. 7ll25 
Do ..•...... 429-430 ••...... 1.164 +12.2090 -12.2051 +12.2070 - 3.9 -150.1 430 .. 420. 782 1777. 9005 

Sept. 17 •••..... 430-Red Rock .. 0.109 - 0.0168 ········- - 0.0168 . ..... ....... .Rid!. ·······- 1777.98!7 
Sept.16-17 •.... 430-.M,,........ 0. 681 - 9. 4338 + 9. 4346 - 9. 4342 - 0. 8 -150. 9 Mi>·· 421. 463 1768. 6653 
Sept. lS-17 •.... M.,-431 •.••.... l.208-l5.4<l35+15.41i63-15.4604+ 2.9-148.0 431.. 422.6711763.1049 
Sept. 20-20 ••... ·4ai-4a2:::::::: "i:is1 :}g:t~ltfH~!g ~i6:i842 +·o:4 :.:fo:6 ·432:: ·423: 828 i 736." 92ii7 Sept. 18-17 •.... 

Do ......... 432-433 .•..•••. l.233-17.8475+17.8510-17.8492- 3.5-151.1 433 .. 425. 0011719. 0715 
Do ..•...... 433-434 •.••.... l.0851-20.0762+20.0795-20.0778- 3.3-154.4 434 .. 426.1461698. 9937 
Do •••...... 434-435........ l. 086 -22. 71491+22. 7128 -22. 7138 + 2.1 -152. 3 435 .. 427. 2321676. 2799 
Do ......... 435-N10 •••••••• 1.066-21.5042 +21.6026-21.5034 + l.6 -150. 7 N,. .• 428. 298 1654. 7765 

Sept. lS-20 •..•. N15-436 ••.•••.. 1.116 -21.4435(21.4435 -21 4435 0.0 -150. 7 436 .. 429. 414 1633. 3330 
Do .•....... 436-437 ....••.. l.088-20.1676+20.1690-20.1683-1.4-152.l 437 .• 430. 502 1613.1647 
Do •.•...... 437-438 •.•....• 1.101-19.2595+19.2638-19.2616- 4.3-156.4 438 .. ~3Ul031593. 1)()31 
Do ..•..•... ·~~:::::::: .':~ :ll:J:: tll:r.M ~~:~ ~-~r~:'I-~':: . ~~~:~~I~~~~:~ Sept. 21-21 •..•. 

Sept. lS-20 ••••. 439-010........ 1.107 -23.1149 +23.1188 -23.1168 - a. 9 -163. I 010 •• 433. 700 1546. 9770 
Do •.•...••. Ow440 ••••. .•• l.1391-19.3176 +19.3190\-19.3183 - 1.4 -164.5_ 440 •. 434. 93811527. 6587 
Do ••...•... 440-441.. ..•.•• 1.020,-10.2802 +10.2802 -10.2802 0.0 -164.51441.. 435. 9581517.3785 
Do ••••••••• 441-442 •••••••• 1.156-13.8813 +13 88171-13.8815 - 0.4 -164.9 442 •• 437.114 .1503. 4970 



PRECISE LEVELING. 17 

Rerultsofleveling, Reno to Las Vegas, Nev., and Tonopah Junction, Ne'!)., to Laws, Cal.
Continued. 

RENO TO LAS VEGAS, NEV.-Contfnued. 

Dl1terence o! elevation. Discrepancy. Ob-
Dos- Dis- served 

Date. From B. M.to Dis- lgn11- tnnco oleva• 
Il.M. tance. For- Back- Total tlon from tlon 

Par- nccu· o! D.M. above ward ward Mean. tial. mu· Il.M. n •. moon lino. line. lated. sea Jovel. 

-----·l-----1------------------------
1915. km. m. m. m. mm. mm. km. m. 

Sept. l&-20 ..... 442-443 ..... ... 1. 121 -11. 7333 +11. 7324 -11. 7328 + o. 9 -164. 0 443 .. 438.23 1491. 7001 
Sept. 21-20 ..... 443-Pu ........ O. 754 - 9. 4238 + 9.4237 - 0.4238 + 0.1··163.0 P10 .. 438. 0891482.34-04, 

Do ......... P10-444 ........ 1.069 -16. 0067 +16.07()1-16.0686 - 3. 7 -167. 6 444 .. 440.0581466. 2718 
Do ......... 444-446 ........ 1.090-12.1892 +12.1891 -12.1 + 0.1-167.5 445 .. 441.1481464.0826 
Do •....•••• ~ ........ l.ll92 - 6.2()15+ 6.2083- 6.2064 - 3.8 -171.3 446 .. 442.2401447.8762 

Sept. 21-21 ..... 448-Ralston •••• 0.183 - 0.5448 + o.s4U7 - 0.64fi8 ............. Rail ......... 1,U7.MQ.& 
Do ......... 446-Qi& ........ 0.471- 0.6l<l6 + 0.6109- 0.6108- 0.3 -171.6 Q10 •• 442. 7111447.26114 
Do ......... Q.i~47 ........ 1.081- 3.0268+ 3.0234- 3.0251+3.4-168.2 447 .. 443.7921444.2403 
Do ......... 447-448 ........ 1.005- 6.1440+ 6.1401- 0.1450- 2.1-170.3 448 •• 444.8871438.0!MJ 
Do ......... 448-449 ........ 1.089- 2.9478+ 2.9493- 2.9486-1.5-171.8 449 .. 445.9761435.1467 

Sept.22-22 ..... 44~R10. ....... 1.1)71+1.5158-1.0138+ 1.6148- 2.0-173.8 Ru •• 447.0471436.6616 
Do ......... Rw450 ........ 1.057- 5.6183 + 6.6228 - 5.62()1- 4.3 -178. l 450 .. 448.1041431.0411 
Do ......... 450-451.. ...... 1.009- 4.8178 + 4.8213 - 4.81 - 3.5-181.6 451 .. 449.2031426.2215 
Do......... 461-452........ 1. 090 - 2. SOM+ 2. 80.51 - 2. 8052 + o. 3 -181.3 452.. 450. 2931423.4163 
Do ......... 452-463 ........ 1.000 + 3. 7203- 3. 1201+3.7202- 0.2-181.li 453 .. 451.3891427.1365 
Do ......... 463-Bu ........ 1.088+ 0.0270- 0.0217+ 0.0244- 2.7-l&l.2 81~ •• 462.4771427.1609 

Sept.23-23 ........................... + o.~ - o.0243 ........................................... .. 
Sept. 22-22 ..... Bw-464 ........ 1.098 - 4.2371i + 4.2341- 4.2358 + 3.4 -180.8 464 .. 453.5761422.9261 
Sept.23-24 ..... ~ ........ 1.096- 6.1224+ 5.1243- 6.1234-1.9-182.7 455 .. 464.6711417.8017 

Do ......... 455-4M ........ 1.094-12.1327+12.1338-12.1332-1.1-183.8 466 .. 455.7 1405.6686 
Do......... 4.56-T,......... l. 089 - 6. 0237 + 6. 0243 - 6. 0240 - O. 6 -184. 4 Tu.. 466. 8541399. 644.5 
Do ......... Ti.-4117 ........ 1.047 - 0.%43 + O.ll598- 0.9581- 3.0 -187.4 457 .. ~7.9011398.686' 

Bept.24-24 ........................... - 0.0589+ 0.9595 ............................................ . 
Bept.23-24 ..... 467-4118 ........ 1.148+ 0.9610- 0.ll591 + 0.0000-1.9-189.3 458 .. ~9.0491399.646& 

Do ......... 458-469 ........ 1.005 + 2. 97 - 2. 9768 + 2. 9774 - 1. 2 -190.5 41i9 .. 460.1441402.6238 
Sept.113-23 ..... "'69-Wagnn ••. 0.!31 + s.oom - B.003 + 1.oot1 ............. Rall ......... 1404,6'60 
Bept.23-:14 ..... 459-460 ........ 1.088- 6.7736+ 6.773 - 6.7736+ 0.1-190.4 460 .. 461.2321395.SliO'l 
Bept.24-27 ..... 460-U11 ........ 0.43 -5.li658+5.M3 -li.5548+2.1-188.3 U1, .. 461.6681390.2954 

Do ......... Uu-461 ........ 1.086-16.4180 +16.UJS-16.4194 - 2.8-191.l 461.. 462. 7641373.8760 
Do......... 461-462... ••• .. 1. 057 -16. 7377 +16. 7393 -16. 7385 - 1. 6 -19'.l. 7 462.. 463. 8111367.1375 
Do ......... 462-403 ........ 1.081-16.0000+lli.8999-15. + 0.3-192.4 463 .. 464.8921341.2375 
Do ......... 463-464.. ...... o. 973 -15.4144 +16.4143 -15.4144 + 0.1 -l!r.l.3 464 .. 465. 8651326. 8231 

Sept.27-25 ..... 464-Yu ........ 1.110-1.8394+ 1.8444- 1.8423-3.8-196.l Vu •• 466.9761323.9808 
Sept. 27-27 ........................... - l. 8415 + 1. 8439 ............................................ . 
Bept.27-2/i ..... Yu-466 ........ 1.315-13. +13.4370-13.4360- 3. 7 -199.8 465 .. 468. 1310.li44S 

Do ......... 465-466 ........ 1.188 -10. 746 +10. 74114 -10. 7482 - 2.5 -202.3 466 .• 469.4781299. 79M 
Do ......... 466-W,. ....... 1.072- 6.4285 + 6.4260- 6.4 + 1.l! -200.8 W 16 • 470. 1293.3'/0S 
Do ......... Wi&-467 ....... 0.464.- 6.4438+ 6.44 - 6.4444-1.2-202.0 467 .. 471.0041287.ll'JM 
Do ......... 467-468 ........ l. - 7.3884 + 7.383 - 7.3868 + 1. 7 -200.3 468 .. 472. 1280.5396 

Sept.27-27 ........................... - 7.3869+ 7.3 ............................................ . 
Sept. 27-26 ..... 468-469 ........ 1.073 -14.2493 +14.2494 -14.2404 - 0.1-200.4 469.. 473.1291266.~ 

Do ......... 469-470 ........ 1.077 -10. 7957 +10. 794 -10. 7952 + 1.0 -199.4 470 .. 474.20612M.496<> 
Do ......... 470-471.. ...... 1.070 -10. 754 '1-10. ?Ii -10. 7634 + 1.2 -198.2 471.. 476.2861244. 741& 

Sept. 27-28 •.... 471-Xu ••••.... 0.264 - 0.5251 + O.li25 - O.li255 - 0.8 -199. Xu. 476.6491244.2161 
Do ......... Xi,-472 ........ l.166-16.9133+16.9113-16.9123+ 2.0-197.0 472 .. 476.7161228.3038 

Sept. 28-28 •.... 472-473 ...•.... 1.152 -11. 0093 +21. 9130 -11.11112 - 8. 7 -200. 473 •• 477.8671216.3926 
Do ......... 473-474 ........ 1.073 - 8.4 + 8.•i67 - 8.4663 - 1.4-202.1 474 .. 478.94 1207.9263 
Do ......... 474-Yu ........ l.M- 3.0364+ 3.0374- 3.0369-1.0-200.1 Y1& .. 480.0391204.889i 
Do...... . . . Y ,.-z1,........ o. 483 + 1. 4999 - 1. 0018 + 1. 5008 + 1. -201. 2 Z10. . 480. fl 1206. 3902 
Do......... Zi.-475........ Ul46 + 1.1848 - 1.1822 + 1.1835 - 2. 6 -203. 8 476.. 481. 5681207. 6737 
Do......... 475-476........ 1. 207 - 4. 5070 + 4. 5058 - 4. 5064 + 1. 2 -202. 416.. 482. 77 1203. 0673 

Sept. ~28..... 416-417........ 1. 070 - o. 6537 + o. 5547 - o. 5542 - 1. 0 -203. 477.. 483. 845 1202. 6131 
Do......... 477-A,......... l. 076 + 2. 6598 - 2. 6577 + 2. 6588 - 2.1 -205. 1 .A1e.. 484. 9211205.1719 
Do......... Aio-478........ 0. 481 + O. 7301 - O. 7298 + O. 7300 - O. 3 -206. 478.. t85. 402 121J5. \l019 
Do......... 478-479........ 1. 073 + 3. 5054 - 3. 5071 + 3. 0062 + l. 7 -204. 8 419.. 486. 476 1200. 4081 
Do......... 479-480........ 1. 01s + o. 3793 - o. 3751 + o. an2 - 4. 2 -208. 5 480.. 487. 553 1209. 7853 
Do ......... 48(}-481.. ...... 1.130- 0.0443+ 0.0483-0.0403-4. -212.5 481 •• 488.6831200.7300 
Do......... 481-Ilie........ 1. 124 - 2. 6408 + 2. 6402 - 2. 6405 + 0. 6 -211. 9 Die.. 489. 807 1207. 0085 

Sept.29-30 ..... Bio-482 ........ 1.131- 1.6009+ 1.6918- 1.6914- 0.9-212.8 482 .. 400.9381205.4071 
Do ......... 482-483 ........ 1.071+0.4629-0.4623+0.4626- 0.0-213.4 483 .. 492.0091205.8097 
Do......... 483-484........ 1. 232 + O. 9894 - 0. 9893 + o. 9894 - 0.1 -213. 5 484.. 493. 2411206. 8591 
Do ......... 484-C10 ... ..... 1. 344 + 0. 0236 - 0. 0167 + 0.0187 - li.0-218. 5 C1o .. 494. li85 1206. 8778 Oct. ~l. ............................. + o. 0188 - o. 0158 ............................................ . 

Sept.29-30 ..... c,~85 ........ 1.066- 0.4392+ 0.4305- 0.4394!- 0.3
1
'-218.8 48.L 405.65llro<l.4384 

Do ......... 485-486 ........ 1.075- 0.2704+ 0.2720-0.2712-1.6-220.4 48(1 .. 496.7261206.1672 
Do ......... 486-487 ........ 1.182+ 2.6911-2.5886+ 2.5898-2.5

1

-222.9 487 .. 497.9081208 7670 
Do......... 487-488........ 1.125 + l. 1320 - l. 1340 + 1. 1330 + 2. 0 -220. 9 488.. 499. o:\31200: 8900 
Do ......... 488-Die ........ 0. 640 + 1. 0053 - 1. 0657 + 1. 0655

1
+ 0. 4i-220. 5 D10.. 499. 582,1210. 9555 

oct:11~i:::::::: .~1~~:::::::: .~·.~t ~::~: ~:m~1~-~-.~~c:.~·.~c:~·.~ -~~:: .~·.~1~~~~~~ 
58598°-16-3 



18 PRECISE LEVELING. 

Results of leveling, Reno to Las Vegas, Nev., and Tono'[J<lh Junction, Nev., to Laws, Cal.
Continued. 

RENO TO LAS VEGAS, NEV.-Contlnued. 

Difference or elevation. Dfscrepancy. Ob-
Des- Dis- served 

Date. FromB. M. to Dis- lgna- tance eleva-
B.M. tance. For- Back- Total tlon from tlon 

ward ward Mean. Par- accu- or B.M. above 
line. line. tlal. mu- D.M. Ho. mean 

lated. sea level. 

------1------1-- -------------------- -
1915. km. m. m. m. mm. mm. km. m. 

Sept. 29-30 •. - . . 489-190........ 1. 075 + 2. 7617 - 2. 7578 + 2. 7598 - 3. 9 -227. 8 490.. 501. 8771216.1418 
Do •••.•••.. 49()..491.. ...... 1.068+ 1.4150-1.4124+ 1.4137-2.0-230.4 491.. 602.9451217.6555 

Oct. 1-Bept. 30. 491-E11 .•...... 1. 388 + 1. 0974 - 1.1001 + 1. 0988 + 2. 7 -2Z7. 7 E 11 .. 604. 3331218.6543 
Do ......... Eio-492 ........ 0. 971 - 0. 5595 + 0. 5634 - o. 5614 - 3. 9 -231. 6 492 .. 605.304 1218. 0929 
Do ....... - . 492-493. - . . . . . . 1. 131 + 6. 6561 - 5. 6567 + 5. 0564 + 0. 6 -231. O 493.. 606. 4351223. 7493 

Oot.1-2 .••..... 493494 ........ 1.125 + 2.4298- 2.4306+ 2.4302+ 0.8-230.2 494 .. 607.6601226.1795 
Do......... 494-495 .• - • • • . . 1. 131 - 1. 2928 + 1. 2914 - 1. 2921 + 1. 4 -228. 8 495.. 608. 691 1224. 8874 
Do .. - . - . - . . 49~F1e........ 0. 511 + 0. 7397 - 0. 7366 + 0. 7382 - 3. l -231. 9 F 1e.. 609. 202 1225. 6256 
Do......... 1''1.-496........ 1. 129 + 0. 7259 - O. 7255 + 0. 7257 - O. 4 -232. 3 496.. 510. 331 1226. 3513 
Do......... 400-497........ 1.134 + 4. 9409 - 4. 9382 + 4. 9396 - 2. 7 -235. 0 497.. 511. 465 1231. 2909 
Do......... 497-498........ 1.126 - 3. 6567 + 3. 6602 - 3. 6584 - 3. 5 -238. 5 498.. 512. 69112Zl. 6325 

Oct. 2-2........ 498-499........ 0. 373 - 0.1886 + 0. 1894 - 0.1890 - 0. 8 -239. 3 499.. 512. 964 1227. 4436 
Do......... 400-011 ..• _.... 1. 012 - o. 3434 + o. 3437 - o. 3436 - o. 3 -239. 6 G10.. 514. 036 1227. 0999 

.Oct. 4-2........ 010-600. _...... 0. 592 - 1. 1497 + 1. 1523 - 1. 1510 - 2. 6 -242. 2 600.. 514. 628 1225. 9489 
Do......... 600-501........ 1. 056 + 3. 0557 - 3. 0562 + 3. 0560 + 0. 5 -241. 7 601.. 515. 684 1229. 0049 
Do......... 501-502........ 1. 073 + 2. 3601 - 2. 3622 + 2. 3612 + 2. 1 -239. 6 602.. 516. 757 1231. 3661 
Do •••••.... 502-503 ........ 1.133 - 9. 7661 + 9. 7042 - 9. 7652,·+ 1. 9 -237. 7 503 .. 517. 8901221.6009 
Do......... 503-HJO....... 1. 114 - 7. 2503 + 7. 2530 - 7. 2516 - 2. 7 -240. 4 H 11.. 519. 004 1214. 3493 
Do .•• - . . . . . Hi.-504........ 0. 264 - 3. 7496 + 3. 7516 - 3. 7506' - 2. O -242. 4 604.. 519. 268 1210. 6987 
Do ......... 504-505 ...•.•.. 1.129- 4.5506+ 4.5503- 4.o504 + o.3-242.1 505 .. 520.3971206.0483 
Do......... 50<>-506........ 0. 969 - 8. 6150 + 8. 6176 - 8. 6163 - 2. 6 -244. 7 506.. 521. 366 1197. 4320 
Do......... 50(h';()7........ 1. 12·1 - 8. 9989 + 9. 0015 - 9. 0002 - 2. 6 -247. 3 607.. 522. 490 1188. 4318 
Do ......... 507-110 .•...... l.234-12.1673+12.1728-12.1101-1.8-249.1 r ..... 523.7241176.2611 

Oct. 4-4 ••• ........................... -12.1722 +12.1704 ............................................ . 
Oct.4 .••......• 110-Ploneer •... ...... - 8.~707 ......... - 8.t707 ..••......... Rall ......... /17!.9904 
Oct. 4-6 ........ 110-508 •• _. - .•. 1.114 -14. 3257 +14. 3254 -14.3254 + 0.1-249.0 608 .. 524. 8381161. 9357 
Oct.6 ................................ -14.3253 ..................................................... . 
Oct. 4--0 .•..•.•• 50&-509 •••••••• 1. 040 -16. 3822 +16. 383.1-16.3828 - 1.1 -250.1 609 .. 525. 8781145. 5529 

Do ......... 509-510 ........ 1.136-13.1049+13.1031-13.1040+ 1.8-248.3 510 .. 527.0141132.4489 
Do......... 510-fil 1........ 1.127 - 7. 8921 + 7. 8926 - 7. 8924 - O. 5 -248. 8 511.. 528.141 1124. 5565 
Do .. _...... 511-512. _...... 0. 432 - 3. 1678 + 3. 1673 - 3. 1676 + 0. 5 -248. 3 512.. 528. 573 1121. 38811 

Oct.6-1l .•.•.•.. 512-J11 .••••.. 0.057- 0.1473+ 0.1483- 0.1478-1.0-249.3 J 18 •• 528.6301121.2411 
Do ....•.... J10-5J3 ........ 0. 056 - 0. 0633 + 0. 0623 - 0. 0628

1
+ 1. 0 -248. 3 513 .. 528. 6861121.1783 

Oct.4-41 .•...... 513-514 .••..... l.020-14.4095+14.411l-l4.4103

1

- l.6-249.9 514 .. 529.7001100.7680 
Do ......... 514-515 ........ 1. 010 - 8. 0182 + 8. 0160- 8. 0171 + 2. 2 -247. 7 515 .. 630. 7161098. 7509 

Oct. 7-i!. _...... 51~516. - . - . . . . 0. 482 - 2. 6009 + 2. G965 - 2. 6967 + 0. 4 -247. :1 616.. 5:11. 198 1096. 0542 
Do .••...... 511>-517 ...•.... 1.123-1!.4693+ 8.4669- 8.4G81+2.4-244.9 517 .. 532.3211087.5861 
Do ......... 617-K18 ........ 1.138 -12. 5261 +12. 5257 -12. 5259

1

+ 0. 4 -24~. fi K 10 .. 533. 4591075. 0602 
Do......... Kio-518........ 0. 373 - 2. 4415 + 2. 4427 - 2. 4421 - 1. 2 -24.>. 7 5U!.. 533. 832 1072. 6181 

oct~~1:::::::: -~~~~~~:::::::: .~:~~~ =l~~l~ltgJ~~t:~~:~~~~I:-:-~: ~ :-:~~: ~ -~~~:: -~~:~~~,~~~·.'.~ 
Oct.7-1; ........ 519-520 ........ l.112-10.4765l+10.47G2-I0.4764 + 0.3-218.81520 .. 5:!6.0651049.3228 

Do ......... 520-521.. •..... 1.130- 6.3260
1
+ 6.3266- 6.3263- 0.6-249.4 521.. 537.1951042.9965 

Do ......... 521-L, •........ 1.123
1
- 7.98281+ 7.~846- 7.9~!7·- 1.8

1

-251.2i L18 .'. 5:J8.318!035.0128 
Do ......... Li.-522 ..••.... l.023,-12.5107l+l2.ull8,-12.5112- 1.1-252.3

1 
522 .. 5:l9.341,1022.0016 

Do •.•...... 522-523 •....... 1.010;-10.22351+10.22111

1
-10.2226 + 1.8-250.5 523 .. 540.4111012.2790 

Do ......... 523-M .......... 1.0251-11.6036.+ll. 6011 -11.602-1 + 2.5 -248.ol II!., .. 541.4361000.6766 
Oct. 7-7 •..•.... Mi.-N16 •...... 0.387 + 7.££931

1

- 7.2£711

1

+ 7.2£86- 1.4-£40.4 N 16 •• 641.8£3
1

1007.906! 
Oct. 7 .....•.... J.!1.-Beatty .... o.11p- 0.8€80 ......... - o.s.es11---·-- ... ····1 Rail. ........ 999.81,88 
Oct.7-7 ........ Mw-524 ....... l.lu8- 8.7277-

1

+ 8.7278- 8.7278;-0.1-248.1 li24 .. 542.5941991.9488 
Oct. 7-5 ........ 524-525. .• .. . . . 1.281

1
-14. 9273 +14. g:i54~-14. 9312 - 5. 7 -253.8; 525 .. 543. 875; 9n.Ol76 

8~U~:::::::: ·52s:.526:::::::: ·i:o22:1 =lt:~1tlg~~1 :..:ii:a74o:+ ·0:5;:..::i53:3l·s26:: ·544:897 ·~:6436 
oct.8-8 ........ 5ZG-O, •.•...... o.041- o.ana,+ o.a1n- o.3775

1
- 0.4,-253.7, o .... 544.938 9G5.2661 

Do ......... 0 1.-527 ........ 0.041- 0.0117/+ 0.01201- 0.0118

1

- 0.3

1

-254.0 527 .. 544.979 1165.2543 
Oct. 8-5 .••....• 61!7-Gold Cen- 0.49t1- 3.51f4·

1

+ 8.5122,- 8.61£3 . ............ Rail ......... 901. 74B<J 
ter. 

oct.~o:::::::: .~:'.-:~~:::::::: .~:~~~: ::~~t g:~~t-:.~:~2 :-:.~:'.:-:~:'. -~~:: .~:~ -~~:~~ 
Oct.s-5 ........ 528-529 ........ 1.157-ll.03Mi+ll.0374-ll.0364- 2.0·-258.7 529 .. 547.2471944.2527 

Do •.•.••... 529-530 ........ 1.091 - 9.12381+ 9.1234 - 9.1236 + 0.4·
1

-258.3 530 .. 548.338 935.1291 
Do ......... 530-531 ........ 1.092-10.2.525 +10.2499-10.2512 + 2.6-255.1

1 
531.. 549.430 924.8779 

Do ......... 531-P .......... 1.093 -10.5882

1

+10.5897-10.5890 - 1.5

1

1-257.2, 1'10 .. 550.523; 9H.2889 
Do ......... Pia-532 ....•••. 0.386- 4.3028+ 4.303.1- 4.3000- 0.5-257.71532 .. 550.909 909.9859 
Do ......... 532-533 .....•.. 1.095- 9.5273

1
+ 9.5270- 9.5272 + 0.3 -257.4 533 .. ~2.004 900.4587 

Do ......... 533-534 ........ 1.090- 9.4756 + 9.477~ - 9.4764 - 1.6
1
-259.0/ 534 .. 65.3.094 890.9823 

Do ......... 534-535 ...•.... l.092-10.0462+10.0493-10.0478- 3.1-262.1 5.35 •. 554.186 880.0345 
Do ......... 535-Qia ........ 1.090- 8.6199 + 8.5243 - 8.5205- 2.0

1

-264.11 Qia •. 555.276 872.4140 
Oct. ~9 .............................. - 8. 5191 + 8. 5187 ............................................ . 
Oct.s-5 ........ Q..--536 ••.•.... 0.4&1-3.7654+ 3.7659-3.70:56-0.~ 1 -264.6 536 .. 555.730 868.6484 

Do ......... 53~7 ........ 1.095- 9.2616 + 9.2644- 9.2630- 2.ll'-267.4 537 .. 656.826 859.3854 



PRECISE LEVELING. 19 

Results of leveling, Reno to Las Vegas, Nev., and Tonopah Junctwn, Nev., to Laws, Cal.-
. Continued. 

RENO TO LAS VEGAS, NEV.-Contlnued. 

D!Jference or elevation. Discrepancy. 
Des- Dis· 

FromD.M.to Dis- I~· tance 
Date. Total ton from B.M. tance. For· Dack· Par· 8CCU• or B.M. ward ward Mean. tlal. mu- D.M. n.. line. line. lated. 

----------------
1915. km. m. m. m. mm. mm. km. 

Oct.8-6 ........ 537-538 ........ 1.097 - 7.4653 + 7.4663 - 7.4658 - 1.0 -268.4 538 •• 557. 922 
Do ......... 538-539 ..•.•... 1.093 - 6. 7571 + 6. 7524 - 6. 7532 + 3.3 -265.1 539 .. 659.015 

Oct. l}-9 ........ "631}:.ii;,::: :: : : : ·i:ooi - 6. 7526 + 6. 7506 :.:·s::i·iliti :..:2es:4 'ii;,:: · ooo:ioo Oct. 8-1; ........ - 6.3779 + 6.3812 - 3.3 
Do ......... R1.-MO ........ 0. 778 - 5.0626 + 5.0003 - 5.0614 + 2.3 -266.1 540 .. 560.884 
Do ......... 540-541. ....... 1.158 - 7. 7185 + 7. 7158 - 7. 7172 + 2.7 -263.4 541.. 562.042 

Oct.11-9 ....... 541-542 ..•..... 0. 708 - 3.8225 + 3.8211 - 3,8218 + 1.4 -262.0 542 .. 562. 750 
Do ......... 542-543 ........ 1.092 - 4.3926 + 4.3934 - 4.3930 - 0.8 -262.~ 543.. li63. 842 
Do ......... 543-1'!,, ........ 1.096 - 6.6071 + 6.6070 - 6.6070 + 0.1 -262.1 s ••.. 564.938 
Do ......... 81.-544 ........ 0.457 - 0.5658 + 0.5661 - 0.5600 - 0.3 -263.0 Ml .. 665.3\l!i 
Do ......... 544-545 ........ 1.096 -10.8756 +lo.8m -10.8766 - 2.1 -265. l 545 •. 566.491 
Do ••••••••• 545-546 ........ 1.091- 7. 7003 + 7.8015 - 7.8004 - 2.2 -267.3 546 .. 567.582 
Do ••••••••. 54~7 ........ 1. 003 - 6. 75491+ 6. 7531 - 6. 7540 + 1.8 -265.5 547 .. 568.67~ 
Do ••••••••• 547-T10 ..••.... 1.088 - 1.02001+ 1.0214 - 1.0207 - 1.4 -266.9 Tie .. 569. 703 
Do ......... Tie-548 ........ o. 774 + o. 7161 - o. 7159 + o. 7160 - 0.2 -267.1 548 .. 570. !i31 
Do ......... MS-U1•-···· ... .... , + ..... r ...... + ..... - 0.9 -268.0 Uu .• 571. 584 

Oct.9-11 ...... u .. -Roaewtll •• o.1s1 - o.01m + o.0089- o.oos~ +·i:s :.:266::2 Rall. 
·512:0~ Oot.11-9 ••••••• Ui.-549 ........ 0. 444·- 1. 5874 + 1. 5856 - 1. 5865 549 .. 

Do ......... 54!Hi50 ........ 1. 0201+ 4. 2283 - 4. 2249 + 4. 2266 - 3.4 -269.6 550 .. 57:3.054 
Oct.11-11 ...... 550-551. ....... 1. 0931- 3. 7328 + 3. 7'J54 - 3. 7241 - 2.6 -272.2 551.. 574.14' 

Do ......... 65l-V1e ........ 0. 515 - 0. 24301+ o. 2437 - 0. 2434 - 0.7 -272.9 v .... 574. 00: 
Do ......... v,,..552 ........ 1.107- 6.80081+ 5.8015- 5.8012 -0.7 -273.6 552 .. 675. 76~ 
Do ......... 552-W10 ....... o. 5()2 - 0. 0813 + o. 08371- 0. 0825 - 2.4 -276.0 w ... 576. 271 

Oct.12-13 ...... Wi,....5.53 ....... 1.110 - 6. 5222 + 6. 5280 - 6. 5243 - 3.8 -279.8 5!i3 .. 5n.381 
Oct.13-13 ...... ················ ...... - 6.5226:+ 6.6244 ......... +·io '578.'47f Oct.12-13 ...... 653-554 ........ '·""+ ..,,,,,_ •. ,,T ..,,,, -276.8 554 .. 

Do ......... 554-X"···· •.. 1. 031, + 6. 00001- 6. 8987 + 6. 8994 - 1.3 -278. l X1e •• 5711.501 
Do ......... Xio-655 ........ 1.096 + 6.4880,- 6.4000 + 6.48\lO + 2.0 -276.1 555 .. 580.603 
Do ......... 655-556 •••••••. 1.095 + 3. 7263 - a. ns1+3.7247 - 3.2 -279.3 556 .. 581. 698 
Do ......... 556-557 ........ 1.094 + 4.2410,- 4.2401 + 4.2406 - 0.9 -280.2 557 .. 582. 792 
Do ......... 557-558 ........ 1. OSI + 4. 2122 - 4. 2056 + 4. 2098 - 2.7 -282.g 558 .. 583.873 
Do ......... ................ ...... + 4.2100'- 4.21l3 ......... 
Do ......... 658-Y10 ........ 0.461 + 1.2113 - 1.2083 + 1.2098 - 3.0 -285.0 Y10 .. 084.314 
Do ......... Yui-559 ........ 1.097 + 1.9643 - 1.9650 + 1.9()46 + 0.7 -285.2 559 .. 585.431 
Do ......... 559-560 ........ 1.003 + 2.8736 - 2.8731 + 2.8734 - 0.5 -285. 7 5GO .. 586.524 
Do ......... 560-561. ....... 1.1581- 0. 7573 + o. 7601 - 0. 7587 - 2. 8 -288.5 561.. 587. 682 
Do ......... 561-562 ....•... 1. 095 - o. 6281 + o. 6267 - o. 5274 + 1. 4 -287.1 562 .. 588. 777 
Do ......... 562-563 ...•.... 1.091 + 0.2246- 0.22581+ 0.22.52+ 1.2 -285.9 663 .. 589.868 
Do ......... li68-Canon ..... 0.16£ + O.Ot88- O.OtM + o.oes~ ...... .. ..... Rail. 
Do ......... 563-Zie ........ 0. 789 - O.!i350+ 0.5324 - 0.534 + 1.6 -284.3 Z10 .. 590.657 
Do ......... Z10-564 ........ l.080)+10.4651!-10.4654 +10.4652 + 0.3 -284.0 564 .. 591. 743 
Do ......... 564-.56.5 ........ 1.093 +15.6789 -15. 6748 +10.6768 - ·4.l -288. l 565: . 592.830 

Oot.13-12 ...... 565-Au ........ 1.089,+15. 82701,16. 8285 +l~.8278 + 1.5 -286.6 Al1 •• 593.925 
Do ......... A11-566 ........ l.0971+13.4683-13.4648,+13.46661- 3.5 -290.1 566 •. 595.022 

Oct. 14-14 ...... 561h567 ........ 0.901 + 6.8830- 6.8822,+ 6.8826- 0.8 -290.9 567 •. 595.923 
Do ......... 567-Bu ........ 1.138 - 6. 8454 + 5. 8462 - 6. 8458 - 0.8 -291. 7 B11 .. 697.061 
Do ......... Bn-568 •..... · · 0.8011- 3.62091+ 3.6211- 3.6210- 0.2 -291. 9 568 .. 597. 862 
Do ......... 56&-569 ........ l.153i- 2.0811+ 2.0827- 2.0819r 1.6 -293.5 009 .. 599.015 
Do ......... 569-570 ....•... 1.105- 6.60421+ 5.6052- 6.6047- 1.0 -294.5 570 .. 600.170 
Do ......... 570-571 ........ 1.153- 8.2096+ 8.2081- B.2088.+ 1.5 -293.0 571 •. 601.323 
Do ......... 571-572 •.•••.•. 1.161 - 4. 7263 + 4. 7209 - 4. 72661- 0. 6 -293.6 572 .. 602.484 

Oct. l&-14 ...... 572-Cn ........ 1.094- 0.8931+ 0.8937- 0.8934- 0.6 -294.2 Cn •• 603.578 
Do ......... Cn-573 ........ 0.973 + 0.4017/- 0.4063 + 0.4032+ 3. 7 -290.6 673 .. 604.551 

Oct. l&-16 ....•• ·573:574:::::::: ...... + 0.4012,- 0.4039 ......... ! ...... :..:29i:3 . 674:: ·005:65i Oct. l&-14 ...... 1.1()() - 1. 0038 + 1. 6046 - 1. 6042 - o. 8 
Do ......... 574-D11 ........ 1.205+ 0.3050- 0.3079+ 0.3064,+ 2.9 -288.4 D11 .. 606.856 
Do ......... Dn-575 ........ 1.138 + o. 8830 - o. 8841 + 0. 8836 + 1.1 -Zf\7.3 575 .. 607. 994 
Do ......... 575-576 . ....... 1.014 + 1.3000 - 1.3882 + 1.3891 - 1.8 -289.l 576 .. 600.008 
Do ......... 576-E11 ..... ... 1.077 - 0.1635 + 0.1624 - 0.1630 + 1.1 -288.0 En .. 610.085 
Do ......... E11-577 ........ 0.263 - 0.0529 + 0.0520 - 0.0524 + 0.9 -287.l 577 .. 610.348 

O Do ......... 577-578 ........ 1.015 - 0.3802 + 0.3809- 0.3806- o. 7-287.8 578 .. 611.363 
ct.16 ......... 678-A margosa . l.t141+ t.9703 ......... + t.9163 ............. .Rail ......... 

Oct.16-14 ..•.•. 57S-579 ........ 1.237 + 2.5957 - 2.6971 + 2.6964 + 1.4 -286.4 679.. 612. 600 
Oct. l&-16 ...... 579-1'"'11 ••..••.. 0.1451+ 1.9891- 1.9894+ 1.9892+ 0.3-286.1 Fn .. 612. 745 

Do ......... Fn-580 ........ 1.141 + 2.3692 - 2.3717 + 2.3704 + 2.6-283.6 580.. 613. 886 
Do ......... 580-581. ....... 1.217 + 9.4954 - 9.4936 + 9.4945- 1.8-285.4 581.. 615. 103 
Do ......... 681-582 ..••..•. 1.092+ 6.6690- 6.6689+ 6.6690- 0.1-285.5 582.. 616. 195 
Do ......... 582-0u ........ 0.3871+ 0.1771- 0.1773+ 0.1772+ 0.2-285.3 On •• 616.582 
Do ......... G11-ll83 ........ 1.087- 3.2288+ 3.2278- 3.2283+ 1.0-284.3 583 .. 617.669 
Do ......... 583-584 ........ 1. 088 + 8. 2641 - 8. 2624 + 8. 2632 - 1. 7 -286. 0 584.. 618. 767 
Do ......... S84-ll17 ........ 1.036 +12.6600 -12.6582 +12.6591 - 1.8 -287.8 B11 •• 619. 793 
Do ......... H11-686 •••••••• 1.036 +12.2662 -12.2625 +12.2644- a. 7-291.6 686. • 620. 828 

Ob-
served 
eleva-
tlon 

above 
mean 

sea level. 

---
m. 

851. 9196 
845.1664 

'838:7868 
833. 7254 
826.0082 
822.lSM 
817. 7934 
811.lSM 
810.6204 
700. 7438 
791. Dt34 
785.1894 
784.1687 
784.8847 
788. ll505 
788.9.lU 
787.3640 
791.6006 
787.8565 
787.6131 
781.8119 
781. 7294 
775.2051 

'779.'4776 
786.3770 
792.8660 
796.5907 
800.8313 
BOS.0411 

806.2509 
808.2155 
811.0889 
810.3302 
809.8028 
810.0280 
810. Olili 
800.493 
819. 95 90 

58 835.63 
851.4636 
864.9302 
871.8128 
865.1167 0 
862.3460 
860.2641 
854.61i94 
846.4506 
841. 7240 
840.8306 
841. 2338 

296 "839:6·" 
839.9360 
840.8196 
842. ?.087 
842.0457 
841.9933 
841.6127 
6,U.6890 
844.2091 
846.1983 
848.5687 
858.0632 
864. 7322 
864.0094 
861.6811 
869.944.'.l 
882.6034 
894.8678 



20 PRECISE LEVELING. 

Ruultsof/,eveling, Reno to Las Vegas, Nev., and Tonopah Junction, Nev., to Laws, Cal.
Continued. 

RENO TO LAB VEGAS, NEV.-Contlnued. 

Difference of elevntlon. Discrepancy. Ob· 
Des- D Is· served 

From B. M. to Dis- I lgna- tnnce eleva-
Dato. B. M. te.nce. :For- Back· p Total tlon from tlon 

wnrd ,,·nrd :>.! nr· accu- of B. M. above 
line. line. • can. tlal. mu- D.M. Ho. mean 

I 
1 

lated. 
1
sea level. 

1915. km. -m-.-,-,-11-. -1--::-::- mm. --~-m-.-
Oct.la-16 •••••. 58f;...S86 •••••••• l.199,+14.9008-14.9576+14.9592- 3.2-294.7 5SG .• 622.027 009.8270 

Do .•...•... !iB&-fo •••••.... l.112+14.1905:-14.18931+14.1899,- 1.2,-295.9 Iu ... 623.139 924.0169 
Oct.18-16 .•••.. In-687 ••••.•.•. 0.959+10.9261-10.0199

1

+10.9230- 5.1-301.0 687 .. 624.008 934.9300 
Oct 19-19 .•••.........••••••...•..... +10. 9252

1
-10. 9211 ....•......•...........•............••.••.... 

oct.18-16 •••••. 687-688. •• . • . . . 1.ooo,+1~·66!!9,-1~.oon 1 +14. 6G83i- 2.2 -302.2 688 .. 625.188 949.6082 
Do •.••.•... 688-589 .•.••... l.163

1

•+13.6332.-13.6360,+13.!J341I+ 1.8-300.4 689 .. 626.351 963.2423 
Do •••...... 689-690 ..••••.. 1.071 +15.3408 -15.33821+15.3395

1

- 2.6-303.0 690 .. 627.422 978.6818 
Do •........ 690-691.. ...•.. l.096+16.2121:-16.2132+16.2126+ 1.1-301.9 691.. 628.618 994.7944 
Do .•....... 691-fo •••••••.. l.091+16.3354-16.33~+16.3370+ 3.2.-298.7 Jo ... 629.609,1011.1314 
Do •........ Ju-592 .•••..... 1.170 +rn. 7554·-16. 7533 +16. 7644 - 2.11-300.a 692 .. 630. 7791027.8858 
Do •.•.•.... 692-593 ..•..... l.006+15.3139

1

-15.3125+15.3132- l.4!-302·~ 693 .. 631.8741043.1900 
Do •........ 593-594 ..•...•. 1.053 +16.3434-15.3444 +15.3439+ 1.0-301.• 694 •. 632.9271058.6429 

Oct. 18-18 ••••.. 594-695........ 1.161 +16.8902 -16. 890'l +16.8902 0.0 -301.2 695 .. 624.0881075.4331 
Do ••••..... 595-596 •....... l.133+15.0229-15.0264+15.0246+ 3.5-297.7 696 .. 636.2211090.4577 
Do ••••••... 596-K11 •••••... 1.022 +14. 757!i-14. 7584 +14. 7680 + 0. 7 -297.0 K17 •• 6:J6.2431105.2157 
Do ••••..... KJT-597 .•••.•.. 1.007+ 2.4653- 2.4645+ 2.4649- 0.8-297.8 697 .. 637.3401107.6806 
Do •••••.... 697-Charluton. 1.ot8 + 0.6114~- 0.6111 + 0.6111 . .•.....•.... Rall • ........ 1108.1918 
Do •........ 697-598 .•••.... 1.0951- 4.34451+ 4.3394 - 4.3411 + 1.8 -296.0 698 •• 638.4361103.3396 

Oct. 20-20 .••••.....•.•••••••...•••... - 4. 3396. + 4 . .'1411 ..•...•....•............•••.........••.•••.•. 
Oct.19-20 •.•... 598-L11 .••.••.. 1.024- 2.1440:+ 2.1451- 2.1446- 1.1-297.1 LJT .. 639.459

1
1101.1949 

Oct~~20:::::: -~·'.~~:::::::: .~:~~= U~/t U~:-:-~:~~~~:-:.~:~:-:~:~ 699
·· -~-.~~~~:~ 

Oct. 19-20...... 5~........ 1. 089 - 4. 7630,+ 4. 7544 - 4. 7537 - 1.4 -299. 6 600.. 641. 6481096. 2821 
Do •........ 600-M11 •••.•... 1.029 - 5. 9836!+ 6. 9841 - 6. 9838 - 0.5 -300.0 Mu •• 642. 6771089.2983 
Do ••.....•. Mn-001 •••••... 1.092 - 6.34961+ 6.3519 - 6.3.508 - 2.3 -302.3 601.. 643. 7691082.9475 
Do •...•.... 601-602 .•.•.... 1.093- 4.82011+ 4.8177- 4.8189+ 2.4-299.9 602 .• 644.8621078.1.286 
Do ......... 602-603 .••••... 1.091- 6.04401+ 6.0420- 6.<H30+ 2.0-297.9 603 •• 645.9531073.0856 
Do ...•..... 603-604 .•.••••. 1.000 - 7.3613

1

+ 7.3023 - 7.3618 - l.C -298.9 604 •. 647.0431065. 7238 
Do •..••.... ~ ..•..... 1.000

1

-10.8913 +10.8009-10.8911 + 0.4 -298.6 695·· 648.13311064.8327 
Do •.••••... 6Qa-N11 •••.•••. 1.029- 9.7429,+ 9.?J92- 9.7410+ 3.7-294.8 N11 •• 649.16211045.0917 
Do •........ N11-006 •••.••.. 1.055 -10.3376,+10.~418 -10.3397 - 4.2-29U 606 •. 650.21711034. 7620 
Do ......... 600-607 ..•.•... l.129-11.3319

1

+11.3302-11.3310+ 1.7-297.3 607 •. 651.3461023.4210 
Do •.•...... 607-011 •.•.•.•. 1.028- 7.8017+ 7.8001- 7.8009+ 1.6-295.7 011 •. 652.3741016.6201 
Do •........ 011-808 •••...•. 1.028 - 7.3671 1+ 7.3716- 7.3698- 1.9 -297.6 608 •. 663.40211008.25Ul 

Oct. 20-20 ..•••....•••..•••••......•.. - 7.37071+ 7.3701 .••..........•...••....•...••....••...••••••• 
Oct. 19-20...... ~........ 1.168 - 6.1448

1
+ 6. 1473 - 6.1460 - 2. 6 -300.1 609.. 654. 560 1002.1043 

Do ......... 609-Pn .•••••.. 1.093 - 3.2201 + 3.2190 - 3.2196 + 1.1 -299.0 P11 .. 655.653 998.8847 
Oct. 21-21...... P1HllO........ 1. 034 - 6.1800

1
+ 6.1802 - 6.1801 - O. 2 -299. 2 610.. 656. 687 992. 7046 

Do ••....... 61D-611 •.••••.. 1.037- 8.7214
1
+ 8.7199- 8.7206+ 1.6-297.7 611.. 657.724 983.9840 

Do ......... 611-61?········ 1.090- 9.98681+ 9.9863 - 9.9866 + 0.5 -297.2 612 .. 658.814 973.9974 
Oct. 22-21. ..... 61~13 .....•.. l.090-10.97371+10.9721-10.9729 + 1.6-295.6 613 .• 659.904 963.0245 

Do •........ 613-614 ••••.... 1.007 - 9. 72771+ 9. 7284 - 9. 7280 - 0. 7 -296.3 614.. 661.001 953. 2966 
Do •........ 614-Q11 ...•.... 1.096 + 1. 7512,- 1. 7535 + 1. 7524 + 2.3 -294.0 Q11 .. 662.007 955.0489 
Do •........ Q11-I n d la n o. 778 - S.6/£1

1

+ S.61S0

1

- S.6118 . ...•.•••••.. Rall •••••••.. 051.4SfJS 
8prlng1. 

Do ••.•..... Qir-616 ••...... 1.095 - 6. 7326,+ 6. 7374,- 6. 735( - 4.8 -298.8 615 .. 663.192 948.3139 
Do •••...... 616-616 ..••..•. 1.091 + 4.oas:;j- 4.!J377J+ 4.0381 - o.8 -299.6 616 •• 664.283 952.3620 
Do •........ 616-617 ........ 1.096 + 4.3353- 4.3340

1

+ 4.33461- 1.3 -300.9 617 .. 665.379 056.6866 
Do •........ 617-618 ..••••.. 1.095 + 1.4487- 1.4498 + 1.4492 + 1.1-290.8 618 .• 666.474 958.1368 
Do .•....... 618-619 ........ 1.088 - 0.0480

1

+ 0.04471- 0.0464 + 3.3 -296.5 619 .. 667.562 958.0894 
Do ••••..... 6l9-R11 .•...... 1.088+ 0.5772- 0.5n4+ 0.67TJ+ 0.2-296.3 R11 •• 668.650 958.6667 
Do ......... R1H120 ••...... 0.902- 1.19971+ 1.2062,- 1.2014 - 3.5-299.8 620 .. 669.552 957.4653 

8~Utri::: ::: ·62Q:62i:::::::: ·i:i55: t~~,t ~:~1:..:·5:0422 :..:·i:a :..:aoi:i ·52i:: ·010:101 ·Q5i:523i 
Do ......... 621-811 •..••... 1.160- 7.1242+ 7.1269

1
- 7.12501- 2.7-303.8 811 •• 671.857 944.3975 

Do......... 811-622........ 0. 969 - 4. 1165 + 4.11391- 4.1152 + 2. 6 -301. 2 622.. 672. 826 940. 2823 
Do ......... 622--023 ........ 1.158- 2.4319

1
+ 2.4356

1
- 2.4338- 3.7-304.9 623 .. 673.984 937.8485 

Do ......... 623-Tn ........ 1.094 - 1.4287 + 1.4334,- 1.4318 - 2.9 -307.8 Tn .. 675.078 936.4167 
Oct. 22-22 •...•.....•...........•..... - I. 4322 + 1. 4332; ..•.......................................... 
Oct.22-21. .•... T11-624 .•..•... 0.009,-1.3724+ 1.3687

1

-1.3706+ 3.7-304.1 624 .. 676.047 935.0461 
Do .......•. ~ ........ 1.097- 0.7455+ 0.7474- 0.7464- 1.9-300.0 625 .. 677.144 934.2997 

Oct. 22-22 ...... 625--026 ..•..... 1.162 - 1.0134 + 1.01611- 1.0148 - 2. 7 -308. 7 626 •. 678.300 lr.13.2849 
Oct. 26-23 ..•... 626-627 •••..... 1.031- 0. 7618 + 0. 7498 - o. 7508 + 2.0-300. 7 627 .. 679.337 932.5341 
Oct. 23-23...... 627-628........ 1. 095

1
- O. 5961 + 0. 59681- 0. 5964 - O. 7 -307. 4 628.. 680. 432 931. 9377 

Oct. 25-23 ••.... 628-Un ••...... 1.09~3 + 0.6851- 0.6851:+ 0.6851 0.0-307.4 U11 •• 681.526 932.6228 
Do .•....... U1H129 ••.•.... 1.034 + 0.2440- 0.2443 + 0.2442 + 0.3 -307.1 629 .. 682.559 932.8670 
Do ..••..... 629-630 ....•... 1.008+ 0.9869- 0.9857,+ 0.9863- 1.2-308.3 630 .. 683.657 933.8533 
Do •.••..... 630-631.. ••.... 1.097- 0.8001 + 0.8002.- 0.8002

1

- 0.1-308.4 631.. 684. 764 933.0531 
Do •••...... 631-632 ..••.... 1.032 - 2.0167 + 2.0180- 2.0174 - 1.3 -309. 7 632 .. 685. 786 931.0067 
Do .•.•..... 632-633 ••.••.•. 1.1 - 3.0756+ 3.0743'- 3.0750+ 1.3-308.4 633 .. 686.946 927.0007 
Do ......... 6SS-Owen•1 •••• 0. 7IO- 4.9478 + 4.9554

1

- 4.9514 . .•••• ······; Rall. •....•.. 9".00llS 
Do ......... 633-Vn •••.••.. 1.064- &.2849 + 6.287&- &.2866- 1.9-310.3 V11 •• 688.010 922.6741 

Oct. 25-26 •.•••••••••••••••••••••••••• - 5. 28631+ 6. 2876 •••••••••••••••••••••••••••••••••••••.••••••• 



PRECISE LEVELING. 21 

Results of leveling, Reno to Las Vegas, Nev., and Tonopah Junction, Nev., to Laws, Cal.
Continued. 

RENO 'l'O LAS VEGAS, NEV.-Contfnued. 

:From n. M. to I DIS-
H. M. tunco. 

DffTerence of elevation. Discrepancy. I 0 b· 

I~~~ I t~~~~ ~~~~ 
For· Bark- Par· ~roe~! t~n fJ.o~. a~g~e Date. 

ward ward Mean. tlul. mu- n.~i. n,. mean 

----- l------I--~ ~ ---__ lntod. __ I ___ sea level. 
1915. km. m. m. m. I mm. mm. l km. m. 

Oct. 2.'>--23..... V11-63·l........ 1. 027 - 6.1496 + 6.1532 - 6.1514 - 3. 6,-313. 9 63~ .. 689.037 916. 5227 
Do........ a:34-635........ 1. 000 - 8. 2363 + 8. 2370,- 8. 23~1- ~· 7 -314. 6 63a.. 600. 136 008. 2861 

ort.D$.:2.c::: .~.1~~:.1'.::::::: .~:~ =11:~5 tn:i:~ ~~~:~~.1~-~:~ ~~~'.:~ .':.1'.: -~~~:~~ -~~'.:~~ 
Oct.25-23 ..... W11-630 .•..... 1.0.10- 7.1708+ 7.1708- 7.1708 0.0-317.8 0.~6 .. 692.266 890.0231 

Do......... tJ?0-{).')7........ !. 081 - 6. 7823 + 6. 77~ - 6. 7~1+ 3. 5 -314. 3 ~7.. 6113. 347 883. 2425 
Do ..••..... 637-X11 .•...... 1.031- 7.2356+ 7.2.'132- 7.2344

1

+ 2.4-311.9 X11 .. 694.378 876.0081 
Do ...•..... Xn..(138 ...•.... 1.157- 7.8122+ 7.8099- 7.8110+ 2.3-30\l.6 l\.'\8 .. 6115.535 868.1971 

Ort. 23 ......... 688-CornCrcck 0.08t .••...... + O.f'64- 0.11764 ............. Rail .•....... 86UJeoT 
~ct. 25-23 •..... ffJR-!!39 .....•.. l.034 - 7.2705

1
+ 7.2699 - 7.27021+ 0.6-309.0 639 .. 698.569 ~.9269 

Do •....... c,19-00 ........ 1.009- 6.J?40+ 6.;irn - 6.3m
1
+ o.6-~08.4 640 .. 697.668 85;1.5532 

Oct. 26-27 ...... <!-10-61.1. ••••••• 
1

1.030- 5.339.1 + 5 .. !402- 5.33981- 0.9-"09.3 641.. 698.698 84~.2134 

Oct.D~28:::::: .~4~~~:::::::: .~:~ = U~il:t u~ ~.~:'.~~!:-:.~:~ :-:~~~:~ -~~:: .~:x!:'.~~ .~'.:~~'.~ 
Oct.26-27 ...... j <>!2-Y';!···· .. •• 1.1&1- 0.11400+ 0.9409- 0.04l»- 0.9-?l~.5 Y11 •• 700.865 846.6470 

Do ........ .< '\11-640. •..•••• 1.0\l9..,. 2.8820.+ 2.882\l- 2.&!241- 0.9-313.4 M3 .. 701.9&4 843.f>M6 
Do •..•..... , 613-64~ ........ 1.liO- 5.2914/+ 5.2\H~- 5.2916:- 0.4-313.8 64!·· 703.134 838.3!-JO 

oct!~zs:::::: .644~~:::::::: .~:~~= gJgg~.::: g:mt~-~:~:~1:':.~:~~~'.~:~ .~~:: .'.~:~~ .~~:~'.~ 
Oct. 26-27 •..... ' 611i-fl40 ....•.•• 1.162 - 8. 6570,+ 8. 65i6 - 8. 65TJ

1
- 0.6 -311.2 646 .. 705. 461 822.8207 

Do •.•••.... &16-647 ....•••• l.15.1-10.24351+10.2444-10.2440,- 0.9-312.1 647 .. 706.614 812.5767 
Do ......... !"17-/:17 ••..•••• 0. 7TJ - 6.9512

1

+ 6.9491 - 6.9502'+ 2.1-310.0 Z17 •• 707.387 805.6265 
Do •........ Zn-<!48 .•....•. 1.096-10.8821 +10.8820-10.8820

1
+ 0.1-309.9 648 .. 708.483 794. 7445 

Do ......... 648-7'u!c .•••.. 0.168+ 0.4660.- 0.4684+ 0.~64! .....••.•.... Rail •••...... 79S.!087 
Do ...•..... 61'l--0~9 ..••••.. 1.159 -ll.4457i+ll.4423-11.4440I+ 3.4 -306.6 649 .. 709.642 783.3006 
Do .....•... 649-Aie ...•••.• J 1.023 - 8.3357 + 8.3312- 8.3344 + 0.4-306.1 A 18 •• 710.665 774.9661 

Oct. 28-28 ••••.. .......•.•••••.. · •...•. - 8. 3336:+ 8. 3371 ......... i ................................... . 
OcL.26-27 ...•.. Aur-650 •...••.. 1.159- 8.89761+ 8.89~5- 8.8900

1

+ 3.0-30?.l 650 .. 71~.824 766.0701 
Do •........ 650-651.. •.•••• 1.308 -12. 52251+12. 5230 -12. 5228 - 0.5 -303. 6 651.. 713.132 753.li473 
Do •.••..... 651-Dio .•...••. 0.836- 6.3097/+ 6.3092- 6.3094:+ 0.5-303.1 D1, •• 713.008 747.2379 
Do .••..•... Bi.-652 ••..••.. 1.237 -13.0678

1
+13.0685-13.06821- O. 7-303.8 652 .. 715.205 734.1697 

Do ...•..... 652..(15.L ..••.. 1.0ll9- 9.7587+ 9.7513- ll.7580,+ 1.4-302.4 tl53 .. 716.304 724.4117 
Do ..•...... 65.'\-65-1.. .••••. 1.091- 7.6502J+ 7.6478- 7.Moo;+ 2.4 -300.0 654 •. 717.395 716. 7627 

Oct.28-29 ...... 6.54-655 .•.••••.. l.15-1•- 8.3001 + 8.3585- 8.3593,+ 1.6-298.4 655 .. 718.649 708.4034 
Do ••.••.•.. 655-656 .•.••••. I.0311- 2.4750J+ 2.4764 - 2.4757j- 1.4 -299.8 6?6·· 719.580 705.9277 
Do •.•.••... 656-C,. •••.•••. 1.027- 7.4Z43,+ 7.4213- 7.4228,+ 3.0-296.8 c;,. •. 720.607 698.6049 
Do ...•..... Cis-657 •••..••. 1.158- 8.009DJ+ 8.6048- 8.60911+ 2.0-294.8 657 .. 721.765 689.8958 

Oct. 29-29 •...•..•......•••••••••••... - 8. 6103 + 8. 6114 .••.•..•. ! ....................•..............• 
Oct. 28-29 .•.•.. 657-658 ..••••.. 1.158 - 3.65831

1

+ 3.6561- 3.6572,+ 2.2 -292.6 658 .. 722.923 686.2386 
Do .•.••••.. l\.'\8-D"········ O. 730- 6.6886 + 6.6873 - &.6880.+ 1.3 -291.3 Dis •• 723.t\53 680.6506 
Do......... Dis-1159........ 1.156 - 9. 4412 + 9. 4387-: 9. 4400;+ 2. 5 -288. 8 659.. 724. 809 671.1106 
Do......... M\Hl60........ 1. 028 - 6. 9181 + 6. 0159 - 6. 9170 + 2. 2 -286. 6 660.. 725. 837 664.1936 
Do ••.•..•.. 600-Eie •...•... 1.157 -13. 0175,+13.0133 -13.0154,+ 4.2 -282.4 E 18 •• 726. W4 lllil.1782 
Do •........ Eur-661 ••...••. 1.225 -10.3466 +10.3464 -10.34651+ 0.2-282.2 661.. 728.219 640.8317 
Do......... 61JHl62........ 1. 002 - 6. 2756 + 6. 2726 - 6. 2741+ 3. 0 -2711. 2 662'.. 7211. 311 634. 6576 

Oct?~i>:::::: -~~~~:::::::: .~:~~'.= um1t g~~~~.~:'.~~1~-~:~:-::'.~:~ .~:: .~~::~ -~~:~ 
Do ......... 00.1-004 ....•.•. 0.3~1: 3.17671+ 3.1710

1

: 3.1768- 0.3-274.9 664 .. 730.508 626.6235 
Do •.••.•... 664-665 .....•.. 1.056 4.71146+ 4.7916 4.7Dali+ 3.0-271.9 665 .. 731.664 621.8304 
Do •. · .•...•• 005-0 ••.•••... l. l!H - 3. 86051+ 3. 85G4,- 3. 8584·J+ 4.1-267.8 o ... 732. ooi; 617. 9720 

Oct.29-30 ...... 0-F,. •........ 0.811- 2.35M,+ 2.35781- 2.3581 + 0.6-267.2 Fis .. 733.479 615.6139 
Oct.30-29 •..... F1s-2024D ••••. 0.347+ O . .W07,- 0.4.558,+ 0.4562\- 0.9-268.1 ~ 733.826 616.0701 

Do......... 2024 n-P...... o. 346 - 1. 0884 + 1. 0880 - 1. 08821+ o. 4 -267. 7 p... 734.172 614. 9819 
Do •........ l'-203311 •..... 0.479+ 3.8131

1
- 3.8120\+ 3.8126

1
- 1.1-268.8 20f 734.651 618.7U45 

TONOPAH JUNCTION, NEV., TO LAWS, CAI,. 

1915. 
:July 29-Aug. 2. U 10-236 .•...... 1. 120 +14. 2657 -14. ~88 +14. 2672 + 3.1 - 55.6 236 .. 288.3981357. 7855 

Do ••••..... 236-237........ I. 092 +25. 58-16 - 25. 0884 +25.5866 + 3.1 - 52. 5 237 .. 289. 400 1383.3721 

A.ugi>~~·:.::::: :::::::::::::::: :::::: t~:Zli~ =7£·= ::::::::: :::::: ::::::: {:~:;_ }:::::::: ::::::::: 
Aug. 2 ......... £36-8plke...... O. 4-e! + 9. 4761 ....•.... + 9. 4761 .•••••••••••• 0. S . ••••••• 1567.£608 

spike 
:July 29-31...... 237-238........ o. 998 +23. 4499 -23. 4516 +23. 4508 + 1. 7 - 50. 8 238.. 200. 488 1400. 8229 

Do •..•..... 238-230 .••.••.. 1.08.S +26.6447 -26.6453 +26.6450 + 0.6 - 50.2 2-'!ll •• 291.5761433.4679 

Dt-••••..•.. £39-U.S. G.S. 0.1Jt1 +16.4069-16.40IJS +16.¥166 - 0.IJ- 60.6 {g_.z: }.t11.t.197144B.87.U 

Do......... 239-C11........ 1.12!' +29. 0097 -29. 0068 +29. 0082 - 2. 9 - 53.1 C1s.. 292. 704 1462. 4761 
•Rejected, 



22 PRECISE LEVELING. 

Results of leveling, Reno to Las Vegas, Nev., and Tonopah Junction, Nev., to Laws, Cal.
Continued. 

TONOPAH JUNCTION, NEV., TO LAWS, CAL.-Contlnued. 

Difference or elevation. 
I Ob-·Discrepancy. 

Dos- Dis- served 
From D.M.to Dis- igna· tance eleve.-

Date. B.M. tance. For· Back· Total tlon from tlon 
ward ward Mean. Par- accu- or D.M. above 
line. line. tlal. mu· D.M. Ho. mean 

lated. sea.level. ______ , ______ , ___ ----------------------
1915. km. m. m. m. mm. mm. km. m. 

July 30-31 ••••• C13-240 •••••••. 1.108 + 28. 8717 -28. 8721+28.8719 + o. 4 - 52. 7 240 .. 293.812 1491.3480 
Do •••••... 24(}-241........ 1.142 + 29. 9413 -29. 9451 +29. 9432 + 3. 8 - 48. 9 241.. 294. 954 1621. 2912 
Do •....•.. 241-D11 ••.••••• o. 874 + 20. 3930 -20.3982 +20.3959 + 2.6 - 46.3 D11 •• 295. 8281541.6871 

Aug. 2-2 .•..••.........••••••....... + 20.3961 -20.31163 ...........•....••....•..••••...•.••......••. 
July 3(}-31. •. . . D11-242........ 1. 069 + 26. 9488 -26. 9530 +26. 9509 + 4. 2 - 42.1 242.. 296. 8971568. 6380 

Do •.••.••. t4t-Belkvllle •• 0.566 + 7.286! - 7.2843 + 7.!86! .••••..••.... RaU • ••...... 1576,9tSB 
Do........ 242-Eia.... •• . . 0. 645 + 7. 3675 - 7. 3674 + 7. 3674 - 0.1 - 42. 2 E 18•• 297. 5421576. 0054 
Do........ E1a-F 1a. •• • • • . . 0. 016 + 1. 0701 - 1. 0700 + 1. 0700 - 0.1 - 42. 3 Fu.. 297. 688 1677. 0754 
Do •••..•.. Fia-243 •••••••. 1.152 + 18. 4644 -18, 4684 +18. 4664 + 4. O - 38. 3 243 .. 298. 740 1595. 6418 
Do •..•.... 243-244 .•••••.. 1.110+ 17.7404-17.7369+17.7386- 3.5- 41.8 244 .. 299.8501613.2804 
Do •••.•..• 244-245 •••.•••. 1.155 + 18.0469-18.0433 +18.0451- 3.6- 45.4 215 .. 301.0051631.3256 
Do .•..••.. 245-246 ..••••.. 1.039 + 18.1351 -18.1387 +18.1369 + 3.6 - 41.8 246 •• 302.0441649.4624 
Do •••..... t41J-Fllbtn ..... 0. S50 + fi. 9fi06 - 5, 9817 + 5. 98/t .••... ..•..•. Rail • ....•..• 1866. 4tS6 
Do •..••.•• 246-0u. ....... 0.552+ 10.8946-10.8957+10.8952+ 1.1-40.7 Gia •• 302.6961660.~76 
Do ••..•••• Ois-247 ••••••.. 1.138 + 25. 5415 -25. 6388 +25, 5402 - 2. 7 - 43.4 247 .. 303. 7341685. 8978 
Do •......• 247-248 ...•••.. 1. 025 + 24. 4505 -24. 4513 +24.4509 + 0. 8 - 42.6 248 .. 304. 7591710. 3487 
Do •...•... t47Flzb':J:i'.le S. 0. 401 + 8, 9401 - 8, 9SS4 + 8. 9308 ...... .••.... Rail • .••.•... 1694. 8S46 

Aug.2-3 •...•. 24S-249 .•••.•.. 1.243+ 27.978.5-27.9760+27.9772-2.5- 45.l 249 •. 306.0021738.3259 
Do ••.•.... 2411-250 .•••••.. 1.080 + 23. 7700 -23. 7676 +23. 7688 - 2.4 - 47.5 250 .. 307.0821762.0947 

Aug.3-3 •...•. 2.'i0-H13 ••••••• 0.585+ 12.0152-12.0464+12.0458+ 1.2-46.3 H11 •• 307.6671774.1405 
Do........ ll11-251... •. • . . 0. 397 - 6. 5957 + 6. 5933 - 6. 5945 + 2. 4 - 43. 9 251.. 308. 004 1767. 5460 
Do ••..•..• H1a-Llttl• 0.071- 0.1115 ...•..••. -0.1tf6 ........•.... Rail •..•.••.. 1774.0180 

Summit. 
Do •......• 251-252 .••..•.. 1.080- 20.8298+20.8291-20.8294 + 0.7- 43.2 252 .. 309.1441746.7166 
Do .......• 252-253 •....... 1.122 - 10. 7683 +10. 7604 -10. 7640 + 4. 0 - 39, 2 253 .. 310. 2661735. 9526 

Aug. 4-4 ••• ......................... - 10. 7638 +10. 7636 ............................................ . 
Aug.4-3 ••.... 253-254 ........ 1.226- 7.8024 + 7.8032- 7.8028- 0.8-40.0 254 .• 311.4921728.1498 

Do........ 264-lia........ 1.156 + 1. 0429 - 1. 0381 + 1. 0408 - 2.1 - 42. l Iis... 312. 6481729.1006 
Aug. 5--0 •••••••••••••••••••••••••••• + 1. 0419 -*!. 0495 ............................................ . 
Aug. 6-6 ••••••...•....••.•...•...... + 1. 0408 - 1. 0415 ............................................ . 
Aug.4-3 ....•. Iis-255 •••...... 0.820- 0.3735+0.3767-0.3754-2.6-44.7 255 .. 313.4681728.8152 
Aug. 5 ...••••....•.•.....•.•........ - 0.3747 ..•........•....•...•.....••...•.....•.......•...•.... 
Aug. 4-3.. . • • . 255-fo.. . . . . .. 1. 126 - o. 5774 + o. 5816 - O. 5795 - 4. 2 - 48. 9 J 13••• 314. 594 1728. 2357 
Aug.3 ....•.•• Jia-44·'ml.Polt 0.11t- 0.8061 ..•.....• -0.8051 ..•.....•..•• Rail •..•..... 17t7.4S06 
Aug.4-5 ...••. Jis-256 .....•.. 1.091- 0.3094 + 0.3079-0.3086+ 1.5- 47.4 256 .. 315.6851727.9271 

Do........ 256-257........ 0. 725 - 0. 8210 + 0. 8100 - O. 8200 + 2. 0 - 45. 4 257.. 316. 410 1727.1071 
Do........ 257-258........ 1. 093 +*25. 4898 -25. 5010 +25. 4986 + O. 5 - 44. 9 258.. 317. 503 1752. 6057 

Aug. 6-6 ............................ + 25.4983 -25.4005 ............................................ . 
Aug. 4-5...... 258-259........ 1.105 + 25.4170 -25.4227 +25. HOO+ 1. 9 - 43. 0 259 .. 318.6081778. 0247 
Aug.6-6 ............................ + 25.4189 -25.4171 ............................................ . 
Aug. 4-5 ...••• 25!1-K,, •••..... O. 845 + 18.1149 -18.1159 +18.1154 + 1. 0 - 42. 0 K 1s •• 319. 453 1796.1401 

Do •......• K1a-2W ....... 1.139 + 25.5106 -25.5089 +2.5.5008 - l. 7 - 43. 7 260 .. 320.5921821.6499 
Do........ 260-261........ 1. 201 + 19. 2466 -19. 2477 + 19. 2472 + 1. 1 - 42. 6 261.. 321. 793 1840. 8971 
Do ••.•...• 261-262 ........ 1.121+12.4663-12.4698+12.4680+ 3.5- 39. l 2G2 .. 322.9141853.3651 
Do........ f6!!-t~ miles 0. ~29 + 4. f890 - 4. t8G8 + 4. t879 . . . . . . . . • . . . . Rall • ......•. 1857. 8530 

NW. B118alt. 
Do ..••.... 262-263 ........ O. 063 + 15. 9901 -15. 9S90 +15. 9896 - l. 1 - 40. 2 203.. 323. 8771860. 3.547 
Do ........ 263-264 ........ 0.981+20.9190-20.0175+20.9182-1.5-41.7 264 .. 324.8581800.2729 
Do ..••.... 264-266 .••..... O. 967 + 24. 2571 -2·1. 2562 +24. 2.566 - o. o - 42. 6 265 .. 32.5. 8251914. 5295 
Do ........ 265-Li,. ••....• 0. 706 + 17.5347 -17.5299 +17.5342 - 1.9 - 44.5 L11 .. 326.5311932.0637 

Aug, 5-6 ............................ + 17. 531i6 -17. 5367 ..•..........•..••..........................• 
Aug. 4........ f65-Bll8aU..... 0. 16£ - 1. 8595 ......... - 1. 8595 .. . . . . . • • • . . . Rall • ........ 19/t. 6700 
Aug. 6-7 ..•... L1:r266 ..••.... 0. 975 + 20. 8248 -20. 8219 +20. 8248 + 0.1 - 44. 4 266 .. 327. 5061952. &885 
Aug.6 ••...... t60-Rai/road 0.77t+ 16.0351 ......... +10.6851 ...... ..•.... Rail ....••.•• /989.6t36 

Orosslnq 
1.08milea JV. 
Batolt. 

Aug.6-7 .••... 266-267 .••••... 1.154+ 22.4083-22.4141+22.4119+1.0- 43.4 267 .. 328.6601975.3004 
Aug. 9-9 ............................ + 22. 4144 -22. 4106 ............................................ . 
Aug. 6-7 ••••.. 267-M11 •••..... 0. 945 + 15. 2579-15.2583+15. 2581 + 0.4 - 43.0 M1a •• 320.6051990.658/i 

Do ..••.... Mia-268 ••••••. o.m+ 31.8262-31.8250+31.8256- 1.2- 44.2 268 •• 330.3772022.3841 
Do ........ 268-269 •.•••... o.&19+ 76.8162-7&.8104+76.8133- 5.81- 60.0 269 •. 331.2162000.197.f 

Aug.7-7 ••••.. 260-270 ..••.... 1.010
1
+ 31.5504-31.5485+31.54941- 1.9- 61.9 270 .. 332.2862130.7468 

Do ........ 270-271 ........ 1.155~+ 22.4810-22.4839+22.4~29 1+ 2.0- 49.9 271.. 333.4412153.2297 
Aug. 7 ••••.... 81C>-#7ml.posl ...... + 11.9705 ...••.... +lB.9705

1 

...... ....... Rall •.••.•.•. B/1,3.7179 
Aug.7-7 ...... t7/-.S1ml.N. 0.5 + 11.48f7-11.4675+11.4751 .••.•. .••.••. Rail ••.•••... 1184.7048 

Mt. Mont. 
Do ...•.... 271-272 ........ 1.143+ 16.1828-16.1898+16.1854i+ 3.6- 46.3 272 .. 334.5842169.4151 

Aug.9-9 ............................ + 16.1843-16.1847 ·········'······ ••..••................•....... 
.Aug. 7-7 ••••.. $7£-MI. MonJ,. 0.97 + 1.5S7£- 1.5955 + 1.6881,, •••••. •.•.••. Rail •........ 1170.9615 

gomcrv. 

•Rejected. 



PRECISE LEVELING. 23 

Result& of leveling, Reno to Laa Vegas, Nev., and Tonopah Junction, Nev., to Laws, Cal.
Continued. 

TONOPAH JUNCTION, NEV., TO LAWS, CAL.-Contlnued. 

Difference of elevation. Discrepancy. Ob· 
Doo- Dis· served 

Date. FromD.M. to Dis- lgua- tance elev11r 
Total tlon from ti on B.M. tanoo. For- Be.ck· Par- a CCU• Of B.M. above ward ward Mean. tlal. mu- D.M. rr •. mean line. line. lated. sea level 

--- -------
1915. km. m. m. m. mm. mm. km. m. 

Aug. 7-7 ..•.... trB-R.R.croaa. 1.045 + 1.101it- 1.1005 + 1.1014 ......••..••• Rall •....•... tl70.5166 
Mt • .Mont. 

Do •....•.•• 272-N,. ••...... 0.841 + 1.0435 - 1.0436 + 1.0436 + 0.1- 46.2 N 18 •• 335.425 2170.4587 
Aug.~10 ••••.• Nir-273 ••....•. 1.100

1

-25.3556+25.3576-25.3566- 2.0- 48.2 273 .. 336.0252145.1021 
Do ••....•.• 273-274 .••...•. 1.180 -26.3842 +26.3827 -26,3834 + l.5 - 46. 7 274 .. 337. 705 2118. 7187 
Do .•....... 274-275........ 1.122

1

-51.2171 +51.2200 -51.2186 - 2. 9 - 49.6 275 •• 338.827 2067.5001 
Do ••....... 276-013 •....... l.123-25.8535+25.8622-25.8628+ 1.3- 48.3 018·· 339.9502041.6473 

Aug.10 ••••.... 01r-Croalrlng ••• 1.000

1 

... ...... +10.0753 -10.0758 ..•.......•.. Rail •.....•.. !OS1.57t0 
Aug. ~IO...... 011-27!1 ........ 1.196 -27.0206 +27.0186 -27.0196 + 2.0 - 46.3 276 .. 341.146 2014.6277 

Do ......... t76-m1.poZe46S O.llSB - 6.4187 + 6.4f84- 6.41!SO ....•.. Rail. ........ too8.f041 
Do •........ 27&-277 •••••..• 1.173-27.7283

1

+27.7239-27.7261+ 4.4- 41.9 277 •• 342.3191986.0016 
Do ......... 277-Pia ....•.•. 0. 774 -17.0512 +17.0472 -17.0488 + 2.9 - 39.0 Pu .. 343.0931969.8528 

Aug.1~11 •••••..•••••...•...•....... -17.0494 +17.0476 ••••••••• ..•... ..•.•.. • 
Do......... Pir-278........ 1.120 -27.1316 +27.1291 -27.1304 + 2.5 - 36. 5 278.. 344. 213 1942. 7224 

Aug.10 ........ t78-ml.pole465 O.J,!J7 - 9. 7808 ••..••••. - 9. 7808 ............. Rail. IOSt.9416 
Aug.1~11 ••••. 278-279 ........ l.041-26.1002+26.0965-26.0984+ 3.7- 32.8 279 .. 345.25411116.6240 

Do ......... t79-" 1 mi. to 0.59/J -lB.0757 +lB.07119 -lB.0743 Rail. 1904.5497 
Queen" algn. 

Do •••••••.. 279-280 ........ 1.1301-25.8423 +25.8300-25.8410 + 2. 7 - 30.1 280 .. 346.3841890. 7830 
Do •••••••.. .est>-! mt. N. 0.1118 - 4.4f7S + 4.4f60 - 4-4SBO Rail. 1886.&64 

Queen. 
Do •..•..... 280-Qia •••••... l.<l68- 9.8275+ 9.8279- 9.82'7'- 0.4- 30.5 Q11 •• 347.4521880.0553 

Aug.11-12 ••••• Q13-28l ••.••.•. l.104 1-13.1505+13.1532-13.1518- 2.7- 33.~ 281.. 348.5561867.8035 
Do ......... Qi.-Queen ••... 0.078j+ 0.1!460 - o.tps + o.e41t ....... Rail • ........ 1881.toSS 
D~ ......... 281-282 ••••.•.. 1.099

1

-20.5461 +20.5>10-20.5474 - 3.0- 37.l 282 .. 349.6551847.2561 
Aug.13-13 ........................... -20.5447 +20.6476 ...... • •.••..• 
.Aug.11-12 ••••• !81-" 1 ml. lo 0.887 -1S.t7.fS +JS.2766 -lS.11754 Rall. 1854.5B8i 

Quern." 
Do •........ 282-283 ........ 1.077 -21.2465 +21.2493 -21.24'111- 2.8 - 39.9 283 •• 350. 7321826.0082 
Do ......... 283-Ria ••••.... 0.165- 3.9999+ 4.0015 - 4.0007 - 1.6- 41.~ Ru .. 350.8971822.<)075 
Do •..••.•.. Rir-!.Oml.from 0.196- 4.9769+ 4.1!187- /i.9778 Rall. 1817.0897 

Queen. 
Do .•.•••••• Ru-Su ••...... 0.609-13.0128+13.0125-13.0126+ 0.3- 41.2 818 •• 351.5061808.9949 
Do ......•.. Sir-284 ••••.... 1.042-21. 7004 +21.6962-21.6988 + 4.0- 37.2 284 •. 352.5481787.21161 

Aug.13-13..... ..•••.....• .•... -21. 7012 +21.6974... .•. .. . . ........................... . 
Aug.11-12 ••••. 284-285 ........ l.079-23.8229+23.8207-23.8218+ 2.2- 35.C 285 .• 353.6271763.4743 

Do •....•... 285-286 ........ o. 772-15.9046 +15.9041-15.0044 + 0.5 - 34.5 286 .. 354.39911747.5699 
Do •.•••••.. 286-287 .•..•... 1.088-19.6832+19.5813-111.5822+ 1.9- 32.6 287 .. 355.4871727.0877 
Do ......... 287-288 .•.••... 1.029-22.6024+22.6990-22.0007+ 3.4- 29.2 288 .. 356.5161705.3870 
Do .....•... 28S-Z10 •••••••. 1.010-14.2964 +14.2961-14.2962 + 0.3 - 28.9 Z10 •• 357.535,1601.0008 

Aug.13-12 ••••• Zio-289 ••...... 0.324 - 4.2671 + 4.2605- 4.2683- 2.4 - 31.3 289 •. 357.85911686.8225 
Do •....•... 289-290 ........ l.089-12.3479+12.3495-12.3487- 1.6- 32.9 290 •. 358.9481674.4738 
Do ......... 1!90-ml.pale474 0.1!00- S.Ot74+ S.0!74- S.0~74 ••••••• Spike 1671.J,464 
Do ..•..•... 200-291. ...•... l.082-10.833li+l0.8300-10.8350- 3.1- 36.o 29!.. 360.0301663.6388 
Do ......... 291-292 ........ 1.088- 8.9497+ 8.9534- 8.9516- 3.7- 39.7 292 .. 361.1181654.6872 

Aug.13 .•.•.... !91-ml.pole.4~5 0.755-7:-iir°J.l ......... - 7.671,8 .••...••••••• Spike ........ 1655.9641 
Aug.13-12 ••••. 292-Au ••..•.•• 1.123 -11.0446.+11.0509-11.0461- 4.2- 42.9 A11 •• 362.2411643.6411 

1~: Itl:::: :: ·A:;,:.29:i:::::::: "i:ii5 :U:~~l

1
tU:!?i~ :..:i:i:1115 +·4:o :.:·39:9 ·293:: ·a6iaoo io29:86.16 

Do ......... t9S-tstpole S. 0.669- 6.4145+ 5.41611- 6.4149 ••••••..•.••. Rall •..•.•.•. 16114 . .wn 
477. 

Do ••..••.•. 293-294 ••.••... 1.093 - 8.5453 + 8.5457- 8.5455- 0.4 - 40.3 294 .. 364.44911621.3181 
Do ....••... 294-295 •••••.•• 1.169

1
- 8.7708+ 8.7752- 8.7732- 1.2- 41,5 295 .. 365.608'

1

1612.5449 

!~f:~t:~L::: ·;05:i8i"POleii: ·i:o4m+ g:~~

1
: ~J~+·o:a699:::::: ::::::: ·iiau: :::::::: i6iS:4i48 

478. 
Do ••.•..•.. 295-296 .••.•... 1.157- 5.3137+ 5.3114- 5.3126 + 2.3- 39.2 296 .. 36(1.7651607.2323 
Do ......... 296-llu ••..•... 0.386- 2.7362+ 2.7341- 2.T.l!i2+ 2.1- 37.1 llu .. 367.151

1

1604.4071 
Do •..•...•• .BtL-S.S mt. 8. 0.6SS- 6.BS-17

1

+ 6.0541,- 6.0S411 .••••..•••••. Rail •......•. 1597.6616 
Be11ton. 

Do ••••••••. Du-297 ....••.. l.029

1

-15.4831,+15.4827-15.48291+ 0.4 - 3v. 7 297 .. 368.1801589.0142 
Do ••••...•. 297-298 .....•.. l.067-18.3484

1

+18.3454-18.346UI+ ~.o- 33.7 298 .. 369.~7

1
1 1570.6673 

Do .......•. 29lh2W ........ 
1

1.101
1
-rn.0024+18.o<Jll4-19.000<J+ a.o- 30.7 2\19 •. 370.3541551.6664 

Aug. 14-16 ••••• i99-£1ul pole S. 0.140

1

- £.111,911+ t.£49S - £.£1,11£1 ............. Spike •••••••. 1649.;17S 
481. 

Do •..•..... S99--0/,ml . .'l.481 0. 7S~1-14.047t +1.l.0483-U.0478 •••••. ······; Rail ......... 1657.6188 
Do ......... 299-300 ..•.•.•. l.09

1

-26.8692,+26.8698-20.8695- 0.6- 31.3 300 .. 371.446Jl530.'7009 
Do •....••.. 800-{;u ••..•••. 0.578-ll.8'J62·+11.9003-l!.8980,- 1.6- 32.9 C11 •• 372.0241018.8983 

Ang. 16-16 ........................... -11. 8993 +n. 8984 ••••••••• 

1 

... · .............. · · ········I·····.·· 
4 R~:: :: : : :: : . ~!~~~: :: ::::: . ~: :i-::: g!~·t ~ m~ :-:-. ~:'.~~ :-:-. '.: ~ ~. ~: ~. ~~::l.~'.~~'.'.1'.~'.~:'.~'. 



24 PRECISE LEVELING. 

Results of leveling, Reno to Laa Vegas, Nev., and Tonopah Junction, Nev., to Laws, Cal.
Continued. 

Dnte. 

TONOPAH JUNCTION, NEV., TO LAWS, CAL.-Contlnued. 

I Dlt!erenc,• ol elevation. Discrepancy. 

I 
D- D~ 

Fro°l/~~L to t~~- For- Back- Total tlon from 

Ob
S(lrved 
eleva
tion 

I 
-lgna.- tanoo 

line line tml. mu- D.M. IT,. moon 
· , · lated. sea level. 

I 
ward ward Meun. J:'.ar- accu- ol B. M. above 

lUl.5.1 ,_ -----l-k-m-. 1--:-1-:~-- -m-.-1-::---::- ---::--~ 
Aug.16--1\i .... \ 301-Dn ........ l.102'-20.91&1 +20.92001-20.9180- 3.ll,- 38.2 Dn •• 373.5131491.233' 

Do ......... I Du-302 ........ 0.573'.-ll.45~j+ll.4~20,-ll.4520J ~.01- 38.2 302 .. 374.0861479.7814 
Do ......... 302-En •••••.•. 1.102

1

-19.53571+19.5326l-l9.li342;+ 3.1- 35.l En .. 375.1881460.2472 
Do .. _..... E 11-303........ o. 495 - 8. 7768+ 8. iin - s. 7778j- l. 9 - 37. o 303.. 375. 683 14.51. 4694 
Do ........ 30J.-Fn •....... J.102.-10.23!'21+19.2398,-19.2390

1

- 1.6- 38.6 Fn .. 376.7851432.2304 
Aug.17-16 ..... l'ii-304 ........ 0.826J-12.6119+12.6142

1

-12.6130- 2.3-40.9 304 •• 377.6111419.6174 
Do ......... S04-pole"l 111i. 0.746,-10.t5881+10.t58S -10.t561, ... .•.•••.... Spike •••••••• 1¥Jf).S010 

to Hamm ii." 
Do ......... 504·U088lng 0.789

1

- 8.7434

1

+ 8.75951- 8.71,84 ............. Rail ••...•.•• 1410.8000 
1.14 ml. N. 
llammil. 

Do ......... 304-305 ........ l.129;-13.~+13.9604.-13.9606+ 0.41- 40.6 305 •• 378.740,1405.6568 
Do ......... 305-Gu ........ 1. 067 - 7. 9916 + 7. 9928 - 7. 99221- 1.2i- 41. 7 Gu •• 379. 8071397. 6046 

Aug.18-17 ..... 0 11-300 ....... 1.188\- 6.0413/+ 6.0388- 6.0400)+ 2.5·- 39.2 306 .. 380.9951391.6246 
Aug.17 ........ G11-Hammll ••. 0.154- 0.5187 ......... - 0.5187 •••... ! ....... Rall ......... 1397.1459 
Aug. llH7 .•... ~OIJ-mt.pok4B8 0.685 = 3.~S54 1+ 3.631£ = S.683S!······ ....... Spike •...•... 1381.09/S 

Aug~1°S..'i8.':::: . ~~'.:: :: : : : : . ~'.~ - !: 5~~~ t t ~~ · -· ~:~j~. ~'. ~ :-: .~ ~1- ~~'.:: -~~~'.~ ~~'.:~~~ 
Aug.18-17 ..... 307-lin ........ 1.151- l.57111\+ 1.6&J9- 1.57001+ 2.0- 32.3·

1 

Rn •• 383.221)1385.4637 
Do..... . . .. Ifu-mi.pole489 o. 170 + 0.1049j- O. 1054 + 0.105£ • • • • . . . . • • . . . Spi~e ........ 1585. 5689 
Do......... llu-Dehy ...... o. 60£ - 1. 169£ + 1.111s - 1.11oe1··· .......... Rail ......... 1384.!936 
Do ......... H 11-308 ••.•..•. 1.033- 2.5G72I+ 2.5685

1

- 2.li6781- 1.3

1

- 33.6

1

. 308 .. 3/s4.2621382.8959 
Do ......... S08-mi.pou4JJ(J 0.6SI - 0.99£8 + 0.9997 - 0.993£ ............. Nail ......... 1S81.90t7 

Aug~1°S.:i8.":::: -~~~:::::::: .~:~~ = t;~i/t t~ :-:.~:~~'.:-:.~:~:-:.~:~ .~:: -~~'.~~ ~~~'.~~ 
Aug.18-17 ..... 30'J-ln ......... 1.093- 0.29f,1 1+ 0.2974- 0.2962- 2.3- 36.11 lu ... 386.4441381.1460 

Do ......... 111-Shea/11 ••••. 0.468 + 1.9££0,- 1.9!!19 + J.9~£0, •••••• ••••••. Rail •.....•.. lSSS.0680 
Do ......... 111-310 ......... 0.514+ l.11710.- 1.11723+ 1.117Hl,+ 1.3- 34.8 310 .. 386.11581383.1176 
Do ..... _ ... Sl0-cros8ing at O. 108 + 0.1169

1

- 0.1SSO + 0.11501 . ..••.••..••. Rall • ........ 1S83.t41Q 
Sllcaly. 

1 
Do......... St0-(}.051J ml.8. o. 899 + 1. 041s - 1. 01,B!J + J. 0441 .. • . . . • • .. . . . Rail • •.•..•.. lS/J./.1617 

of Shcalv. 
Do ......... 31C>-311 ........ 1.001+ 1.0103;-1.0009+ 1.0086,- 3.4- 38.2 an .. 381?.0491384.1262 
Do......... 311-312........ 1. ouol+ o. 4205, - o. 4229 + o. 4217 + 2. 4 - 35. s 312.. 389.13111384. 5479 

Aug.17 ........ 311-lstpoleS. O.Oli8+0.J,£36'l···"····+O • .j.!35 ••••••••••••• Spike ....•... 1384-6497 
J,01. 

Do ......... Ste-JstpoleS. 0.681- f.8796,· ......... - £.S796 ............. Splke ........ JUt.1683 
49S. 

Aug.18-17 ..... 312-313 ........ 1.000·- 3.7005,+ 3.0068- 8.6986,+ 3.7- 82.11313 .. 300.2291880.8(98 
Do ......... 313-314. ........ 1.002 -13. 4125

1
+13. 4095

1

-13.4110j+ 3. 0 - 29.1 314 .. 391. 2911367.4383 
Do ......... 314-ml.polc494 1.001 + 0.4601,- O • .l,IJOJ + O.J,801- ••••. ....... Spike •••••••• 1561.898-' 

Aug.18-20 ...•. 314-315 ........ l.OU1-17.03471+17.0342

1

·-17.0344j+ 0.5- 28.6, 315 .. 392.3821350.4039 
Do ......... 31&-31flt ....... 0.512- 8.5160+ 8.5171- 8.5166- 1.1- 29.7 316 .. 3~2.8941 13il.8873 Do ......... SJ6-ml.pou4!J6 0.499 + 0.05881- o.0617 + o.ooas1 ............. Spike ........ 1941.9478 

Aug.19-20 ..... 316-Jii ......... 0.608- 9.9581
1
+ 9.9574- 9.9578;+ 0.7- 29.0 Ju •. 393.5021331.9296 

Do ......... Ju-ml.pole49G 0.988 -11.flt7)+17.llZS8 -17.tlSO)······ ....... Spike •.•.•••• 1314-7166 
Do ......... Jn-317 ......... 1.129-19.2191+19.2181-J9.2l86

1
+1.0- 28.0 317 .. 394.6311312.7109 

Do ......... 917-croaalng 0.440- 5.6497 + 5.6807- 6.06tf ••••••.••.••. Rall ••.•.••.. lM/7.0481 
1.4-1 ml. N. 
Chalfanl8. 

Do ......... 317-318 ........ l.092-10.2302+!0.2261-10.2282+ 4.1- 23.9 318 .. 395.7231302.'827 
Do ......... s18-mi.pou41r. 0.5S3 - l.l,t5S + ::1.;,e421- 1.1,t48 ............. Spike •••••••• lS00.0679 
Do ......... 3U!-319 ........ 1.091- 4.8731)+ 4.8716,- 4.8724 + 1.5- 22.4 319 .. 396.8141297.6103 
Do ......... 319-Kn •••...•. 0.109- 0.20401+ 0.20401- 0.20491 O.O- 22.4 Kn. 396.9741297.4063 

Aug~~20::::: -~~~~:::::::: .~:~~1= ~m~t ~m?1~-~'.~~\~-~:~:-:-~:~ -~~:: -~~~-~'.~~:~~~ 
Aug. 19-20 ..... 320-321. ....... 1.090 - 3.8769 + 3.8753·,- 3. 8766 + 0.6 - 25.0 321.. 399.1371290. 74M 

Do ......... Stl-Cl1alfams .. O.S08,- 1.t698i········· - J.f696 ............. Rall ...•..••. 1189.4168 
Do......... 321-322........ 1. 085 - 3. 9432

1

+ 3. 9456,- 3. 9444
1

- 2. 4 - 27. 4 322.. 400. 2221286. 8010 
Aug. IO ........ Sli-mi.pole500 0.170,- 1.9447 ......... - t.s447 ............. Spike ........ Zt84.458S 
Aug.19-20 ...•. 322-323 ........ 1.091- 3.2865

1
+ 3.2885.- 3.2876,- 2.0- 29,4 323 .• 401.3131283.5135 

Do ......... ses-0.34 ml. s. o.eoa - o.I05ol+ 0.20!Jal- o.so.561 ............. Rall . ........ 1'83.3080 
ml. pole 600. 

Do ......... 323-Ln ........ 1.393- 1.Zl40+ 1.2963
1
- 1.2952- 2.3- 31.7 Lu .. 402.7061282.2183 

Do ......... Lu-3~ ........ 1.164- 3.5i!28:+ 3.52291- 3.5~.- 0.1- 31.8 324 •• ~-8701278.6955 
Do ......... 324-325 ........ 1.1671- 8.5312_+ 8. 5314;- 8. 63131- O. 2 - 32.0 325 .. 405.0371270.1642 
Do ......... 32.5-326 ........ 1.cm,- 4.2256,+ 4.~21- 4.2274

1
- 3.6,- 35.6

1

326 .. 406.1291265.9368 
Do ......... 326-327 ........ 1.092

1

- 4.2777!+ 4.21641- 4.2770.+ J.31- 34.3 327 .. 407.2211261.6598 
Do ......... 327-Mn ........ 0.384- 0.2430

1
+ 0.2424

1
- 0.2427j+ 0.6

1
- 33. 7 Mu. 407.6051261.4171 
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Stati8tics of the lines. 

R Tonopah 
ono to JW1ct1on 
Las N • Entire 

Vegas, ev., to season. 
Nev Laws, 

• Cal. ______________________ , ___ ------
Length of main Ilnot ~Jlorneters....... .. . . .. . . . . .. . . . . .. .. . . . . .. . . . . . . .. • 735 120 
Length of aide line, KJlometers............................................ 25 O 

i~~l l:~ri~: ~:~~~~: :: :: :::::::::: :: :: : : :: : : : : :: :::::::::::::: :: : : : : : ~~ 1~ 
Number of permanent bench marks establJshed or connected wlth. .. .. .. . 197 31 
yverage distance between permanent bench marks, kllometers........... 3. 9 3. 9 
Speed, ldlometers per month. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 155 

I~~°i~~&:r~f :ra~t1£::~:: :: :::::::::: :: :: : : :: :: :: :: :: : : : : : : : : :: ~~: :: : : : : :~~: ::: 
Percentage run more than twice.......................................... 11 16 
Discrepancy (D-1'), total millimeters ................................... -268.8" +25.0 
Dlscrepancy(B-F),mllllmetersperkllometer •••.......................• - 0.31 + 0.21 
Probable accldonta.l error !or 1 kllometer In millimeters •................. ± o. 7 ± o. 8 
Probable systematic error for 1 kllometer In mllllmetere •. • . . . . . . . . . . . . . . ± o. 13 ± o. 06 

~i0i;,::1:/foegr ~::;i~~~d. itlle;. aii 0tiei<i° e~penses; 0lnolucllllg. aainry· oi. Yee. yes. 
observer .............................................•••••.......•..•.•..•....••••.•....••.. 

8.55 
25 

88o 
517 
228 

3.0 
163 
101 
142 
18 
12 

$10.00 

*Computed Jn accordance wlth resolutions adopted by the lnternatlonal Geodetic Assoclatlon at Ham· 
burg, Germany, 1012. (Seo p. 27, C. & G. B. Special Publication No. 22.) . 

CONNECTIONS WITH OTHEU. LEVELING. 

At a number of places connections were made with bench marks 
of the United 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 character were used instead of 
setting new permanent 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 the mark. 

AGREEMENT OF ELEVATIONS AT LAS VEGAS, NEV. 

The 1912 special adjustment t>f the level net, which is described 
in Special Publication No. 18, fixed the standard elevation of bench 
mark P at Las Vegas, Nev., as 615.356 meters, while the elevation 
of this mark, as given by tho observed and unadjusted leveling from 
Reno, Nev., was 615.360 meters. The difference between the 
observed and standard elevations, 0.004 meter, was too small to 
distribute over the entire line, so a correction was applied to the last 
40 kilometers of the lino at the rate of 0.1 millimeter per kilometer. 

CIRCUIT CLOSURES. 

The most severe test of the accmacy of the new line is the closing 
eITors of the two circuits of which it forms a part. The unadjusted 
leveling in the loop San Francisco-Reno-Las Vegas-San Diego has a 
closing error of 0.1873 meter. The correction which would close this 
circuit of 2020 kilometers is 0.093 millimeter per kilometer. 

58598°-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 
kilometer. 

STUDY O~' ERRORS. 

Some of the errors of leveling are shown by the differences between 
the backward and forward runnings of the sections. These differ
ences have, for the most part, tended to be of one sign, and observers 
have been unable to confine the accumulated discrepancies to as low 
a figure as desired. While it is believed that the mean of the two 
runnings is very near the truth, every effort possible has been made 
to make the field procedure such as to reduce to a minim.um 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 a part of the 
difference between the backward and forward runnings of a 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 approximately with the 
small universal level attached to the 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 the exact 
center at the timo the readings on the rods are made. In running 
north on a north-and-south line of levels the observer always faced 
westward when setting up and leveling the instrument, and the objec
tive of the telescope pointed south when tlie leveling of the instrument 
was finished. Mr. Bowie found that the reading on the head of the 
micrometer screw was greater when sighting to the south than when 
sighting to the north. This difference as observed at 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 the difference between the elevation of the eye end 
-0f the telescope for the south and the north sights was 0.0034 inch 
(0.086 mm.). As the center of the telescope is approximately midway 
between the micrometer screw and the telescope supports near the 
objective, the change in the height of instrument between the two 
sights was 0.0017 inch (0.043 mm.). This would make an accumu
lation of the systematic error in a single line of levels from this cause 
proportional to the 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 tho instrument for a number of stations 
whilo he was facing eastward, and it was found that the difference in 
the micrometer readings was the same 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 at one half of the instrument 
stations and eastward at the other half', which would tend to eliminate 
the error; also, when leveling up the instrument, to bring the bubble 
to a position in the vial which would allow for the creop of the bubble. 
Mr. Cowie followed this system for tho remainder of the season, and 
while what may be called the micrometer error was eliminated from 
even a single 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 have the micrometer readings the same on both sights, this 
error was eliminated from the mean of the backward and forward 
runnings. This is due to the f~ct that while the observer always 
faced west when running north 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 side. 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 the same direction at all stations while setting up and 
leveling the instrument. 

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

I have been considering very carefully during the past few days the question of the 
accumulation of the B-F. Ae a matter of fact, I have been thinking of this subject 
for a number of years and have about arrived at the conclusion that there may be 
something connected with the rods and the rodmen which effects the accumulation. 
I can see nothing in connection with the instrument itself that would be of a constant 
or systematic character, nor do I believe that there can be any atmospheric trouble 
when you change entirely the program of your running. In other words, if, with the 
running of the forward line first, you get an accumulation of a plus sign for B-F and 
then you run the backward line first and continue with a plus accumulation, you 
certainly have eliminated the atmospheric conditionsasthecaUBeof the accumulation. 

If the rodman is the source of the error, then changing the program of running 
would not affect the accumulation. Just what could be systematic in his metbt>d 
of rodding, I do not know, but I suggest that you try at least one thing; that is, to 
have tho rodmen use the south rail for one section and the north rail for the other, 
and so on, alternatoly. It is possible that there may be some alight difference in tho 
exact points on which the rod is held for the foresight and the back sight. If the 
top of tho rail is always sloping towards tho center of the track, there might be a tend
ency for the rod to be hold in a lower position for one sight than for tho other. This 
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seems to me to be a pOBBibility and well worth considering. I believe that the method 
of holding on first one rail and then the other would tend to leSBen 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 ablo to think of other methods 
or changes in method which might tend to eliminate the constant or systematic errors 
due to the rods or rodding. 

The leveling was on a line running in an easterly and westerly 
direction when this letter was written. The method employed by the . 
rodman was to make a cross on the top of the rail with a pioco of 
chalk or kiol and then hold the foot of the rod as nearly as possible 
on the center of tho cross. 

Mr. Cowie followed the suggestions contained in tho above letter 
with the very satisfactory result that for the last 60 miles of his 
line, from Charleston to Las Vegas, Nov., the accumulated value 
of the discrepancy was only 29 millimeters, an<l for that distance 
the accumulated value passed through zero twelve times. 

It should be stated that tho entire line of the party working in 
Nevada was along railroads which had light rails and in most cases 
very light old rails. This was especially the case for that part of the 
line between Tonopah Junction, Nev., and Laws, Cal. It is no doubt 
true that the mean 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 the 
forward lines. That such effect must be small in the mean line is 
shown by the small closing errors of the circuits formed by leveling 
in which the top of the rail has been used as the rod support. 

ELEVATIONS AND DESCRIPTIONS OF BENCH MARKS.* 

GENERAL NOTES DESCRIBING DIFFERENT !'OR.MS AND MARKINGS OF DENCH 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 inark." The disk is 3 inches in diameter, with a 
3-inch tenon upon the back for setting it, and is set in cement 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 same lettering as that referred to in note 1, 
and iB a 3-inch red metal cap, somewhat curved, screwed upon a 4-foot or 4~-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 in outline in the center of tho 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 the bolt, or the horizontal mark of a cross, is the bench mark. 

*Any person who finds that one of tho bench marks hero described h68 been disturbed, or that the 
description Js not in accordance wJth the facts, Js requested to notJfy the Superintendent of the Coost and 
Geodetic 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 a stone or cement post about 4 feet long and with rect
angular top from 4 to 8 inches on a side, projecting about 6 inches from the ground. 
The top of the post is lettered "U. S. B. M." 

NOTE lla.-A red metal disk like that described in note 1, set in the top of a stone 
or cement post about 4 feet long and with a rectangular top from 4 to 8 inchCB on a 
side, projecting about 6 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 dfak lettered "U.S. Geological 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 elevation and the datum 
letter or letters usually form the name by which the bench mark is designated in this 
publication. 

NOTE 18.-This type of bench mark has the same lettering as that refened to in 
note 17, and is a .3-inch aluminum or bronze cap riveted upon a 3-inch iron pipe, 
set in the ground, 5 to 6 inches being exposed above the ground. A cross cut in the 
center of the top is the bench mark. 

ELEVATIONS AND DESCRIPTIONS OF PERMANENT DENCH MARKS BETWEEN RENO AND 
LAB VEGAS, NEV., 1915. 

H 9.-At Reno, Washoe County, Nev., a brass plate, 2 by 4 inches, in the granite top 
of the north balustrade of the ea.st entrance to the city hall. The elevation marked 
on top is 96. 72 foot above the zero of the city system of levels. (1370.224 meters= 
4495.477 feet) 

19 (U. S. G. S.).-At Reno, Washoe County, Nev., on the main building of the 
Nevada State University in the side of tho northeast corner stone. Stamped 4554.817 
feet. Note 17.* (1389.031 meters=4557.179 feet.) -

M9.-At Reno, Washoe County, Nev., in the north end of the abutment of a highway 
bridge over the Truckee River. Note I.* (1368.446 meters=4489.643 feet.) 

N9.-About 3 miles south of Reno, Washoe County, Nev., 75 meters (245 feet) south
east of a schoolhouse opposite Wingat.e's 11tock farm, 5 meters (16 feet) east of the Vir
ginia & Truckee Railway tracks, in line with the telegraph poles and 50 meters (165 
feet) south of a road crossing. Note 2.* (1353.451 meters=4440.447 feet.) 

0 9.-About 5 miles south of Reno, Washoe County, Nev., in the second pier from 
the south end of the Virginia & Truckee Railway bridge over a creek about 1" miles 
north of Hu.ffake:rs, Waslioe County, Nev. 'Note I.* (1357.999 meters=4455.368 feet.) 

P9.-At Huffakers, Wa.~lioc County, Nev., noe.r the north end of the switch, in a fence 
corner, 5 meters (16 feet) east of the Virginia & Truckee Railway tracks near a road 
crossing. Note 2.* (1373.162 meters=4505.116 feet.) 

Qg.-About 9 miles south of Reno, Washoe County, Nev., at the south end of a siding, 
50 meters (165 feet) north of the switch stand, east of the tracks of the Virginia & 
Truckee Railway in lino with the telegraph poles. Note 2.* (1384.829 meters= 
4543.393 feet.) 

R.g.-At St.eamboat Springs, Waslioe County, Nev., in the southwest corner of the 
south abutment of the Virginia & Truckee Railway culvert. Note 16.* (1402.341 
meters=4600.847 feet.) 

89.-About l~ miles south of Steamboat Springs, Waslioe County, Nev., 8 meters 
(26 feet) east of the Virginia& Truckee Railway tracks. Note2.* (1423.157meters= 
4669.141 feet.) 

T9.-About 1 mile north of Washoe, Waslioe County, Nev., east of a road crossing on 
the Virginia & Truckee Hailway tracks and near a croBBing sign. Note 2.* (1500.791 
meters=4923.845 feet.) 

•Soop. 28 nnd above. 
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U9.-About 7l! mile north of Washoe, Washoe County, Nev., in the west end of the 
north abutment of a Virginia & Truckee Railway bridge, 1 met.er lower than the rail. 
Not.e 16.* (1531.800 meters=5025.580 feet.) 

V9 (R. S. B. M.).-At Washoe, Washoe County, Nev., in the wing wall of the first 
culvert north of the station. Marked by a croBB in the rock. (1535.620 meters=5038. 
113 feet.) 

W9.-At Washoe, Washoe County, Nev., in the west side of a concrete culvert 
under the Virginia & Truckee Railway tracks near the station platform. Note 1.* 
(1536.123 meters=5039.763 feet.) 

X9.-About 3 miles south of Washoe, Washoe County, Nev., opposite a station plat
form, in line with the t.elegraph poles and 30 meters (98 feet) north of a road crossing. 

v Note 2.* (1545.071 meters=5069.120 feet.) 
~" Y 0.-At Franktown, Washoe County, Nev., in the northwest comer of the founda-

j tion of the Virginia & Truckee Ra.ilway water tank. Note 16.* (1540.488 meters= 
5054.084 feet.) 

Z9.-About 3 miles south of Franktown, Washoe County, Nev., opposite the switch 

1
' stand at the north end of a Virginia & Truckee Railway switch and in line with the 

telegraph poles. Note 2.* (1540.563 meters=5054.330 feet.) 
A10.-At Lake View, Ormsby County, Nev., opposite the switch stand at the south 

~ end of the Virginia & 'fruckce Railway siding and 1 meter from the right of way fence. 
\I; Note 2.* (1562.062 meters=5124.865 feet.) 

{

. B10.-About 3~ miles north of Carson City, Ormsby County, Nev., 5 meters (16 
~ feet) west of the Virginia & Truckee Railway tracks, on a tangent of a 2 per cent grade 

' , ~t on the side of a hill. The bench mark is a square in relief on the point of a large 
'::t bowlder. (1516.573 meters=4975.623 feet.) 

i C10.-About 2 miles northwest of Carson City, Ormsby County, Nev., at the north 
· end of a tangent of the Virgnia & Truckee Railway tracks near a crossroad. Marked 
l by a square cu tin a bowlder east of the tracks. Note 16.* (1473.867 meters=4835.512 

• .1 j eet.) 
" '<... D10.-About ~ mile west of Carson City, Ormsby County, Nev., in the concrete J ~ head gates of an irrigation ditch, on the railroad right of way and near a road crossing. 

"j ~ Note l.* (1449.583 meters=4755.840 feet.) 
(r10 ,E;0.-At Carson City, Ormsby County, Nev., in the south wall of the Carson Bank 

near the rear entrance. Note 1• 428.4 meters=4 86.342 eet. 
. , F 10.-At Carson City, Onn..JJy' nty, Nev., i~the footing of one o the supports 

f,o(.JJt)of the illarsat the western-eutrance to Nevada State Capitol. Note 1 ([425.724 
meters=4677.563 feet. 

f 10 G(o.-At Carson City, Ormsby County, Nev., in 
building just over the north balustrade. Note 1. 

H 10.-At Carson City, Onnsb.1/ County, Nev., 400 meter8-l1;3i0 feet) east of the 
station, on the northwest end of the guard wall of a timber culvert over a creek near 
the west end of the railroad yards. Note 16.* (1422.771 meters=4667.874 feet.) 

110.-About 2 miles east of Carson City, Onnsby County, Nev., in the center of the 
north guard wall of a highway culvert, 20 meters (66 feet) south of the Virginia & 
Truckee Railway tracks. Note 1.* (1411.909 meters=4632.238 feet.) 

J10.-At Morgan Mills, Ormsby County, Nev., in an old stone building 10 meters 
(33 feet) south of the Virginia & Truckee Railway tracks. The bench mark is a bolt, 
marked with a horizontal slit, set in the northea.'lt corner. Note 4. * (1405.654 meters= 
4611.716 feet.) · 

K10.-About 4~ miles east of Carson City, Onnsby County, Nev., in the north end 
of the east abutment of a highway bridge over the Carson River. Note 4. * (1394.807 
meters=4576.129 feet.) 

L10.-About 2 miles west of Mound House, Lyon County, Nev., about 7l! mile east 
of the section tool house, 3 meters (10 feet) north of the Virginia & Truckee Railway 
tracks, in a face of rock. Note 4.* (1427.370 meters=4682.963 feet.) 

•See pp. 28 and 29. 

£/eral/o>?.S £ /0 ~/O re/"erJep/. 
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M10.-At Mound house, Lyon County, Nev., about 150 meters (492 feet) west of 
the railroad station, 10 meters (33 foot) wost of the Virginia & Truckee Railroad tracks, 
on the northeast corner of a rail buried on end near a telegraph pole. The rail projects 
4 feet out of ground. (1511.924 meters=4960.371 feet.) 

N10.-At Mound House, Lyon County, Nev., 50 meters (164 feet) south of the sta
tion near a telegraph pole, about 75 meters (246 feet) ell.'!t 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.) 

0 10.-About 3~ miles east of Mound House, Lyon County, Nev., near mile pole 
339, 10 meters {33 feet) north of the Southern Pacific Railway tracks, near a telegraph 
pole where the line croB80s the tracks. Note 2.* (1396.507 meters=4581.707 feet.) 

P10.-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.) 

Q10.-At Dayton, Lyon County, Nev., in the north face of the brick building used 
as a post office. Note 1.* (1332.584 meters=4371.986 feet.) 

R10.-About 3~ miles east of Dayton, Lyon County, Nev., 3 meters (10 feet) east 
of mile pole 333 and 10 meters (33 feet) south of the Southern Pacific Railway tracks. 
Note 2.* {1326.097 meters=4350.703 feet.) 

810 (U. S. L. 0.).-About 3U miles east of Dayton, Lyon County, Nev., 30 meters 
(98 feet) northeast of mile pole 333 and 5 meters (16 feet) north of the Southern Pacific 

~ 
Railway tracks. The following legend is stamped on the bronze top: SB • (1325.570 

. 817 
meters=4348.974 feet.) 

T 10.-About BU miles east of Dayton, Lyon County, Nev., 20 meters {66 feet) w~ 
of mile pole 329 and 8 meters (26 feet) south of the Southern Pacific Railway tracks. 
Note 2.* (1308.022 meters=4291.402 feet.) 
'1'10.--0ne mile west of Clifton, Lyon County, Nev., two telegraph poles east of 

mile pole 326 and 10 meters (33 feet) south of the Southern Pacific Railway tracks. 
Note 2.* (1302.682 meters=4273.882 feet.) 

V10.-About 2 miles east of Clifton, Lyon County, Nev., 40 meters (131 feet) west 
and on the opposite side of the track from mile pole 323, 3 rooters (10 feet) north of 
the Southern Pacific Railway tracks. Note 2. * (1296.203 meters=4252.626 feet.) 

W10.-About 5 miles east of Clifton, Lyon County, Nev., 2 meters (7 feet) west of 
mile pole 320 and 10 meters (33 feet) south of the Southern Pacific Railway tracks. 
Note 2.* (1292.071 meters=4239.070 feet.) 

X10.--0ne mile west of Churchill, Lyon County, Nev., two telegraph poles and 12 
meters (39 feet) east of milo pole 317, 4 meters (13 feet) south of the Southern Pacific 
Railway tracks and 10 meters (33 foet) south of the Carson Ri,ver. Note 2.* 
(1285. 704 meters=4218.180 foot.) 

Y10 (R. R. B. M.).-About hi mile north of Churchill, Lyon County, Nev., in the 
west end of the 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. M. 52." (1282.543 
meters=4207.810 feet.) 

Z10.-About Y2 mile north of Churchill, Lyon County, Nev., in the west end of the 
south abutment of concrete culvert No. 315D of the Southern Pacific Railway. 
Note 1.* (1283.177 meters=4209.890 feet.) 

A11.-At Churchill, Lyon County, Nev., in the southwest footing of the Southern 
Pacific Railway oil tank. Note 16.* (1284.411 meters=4213.938 feet.) 

B11 .-About 2Y2 miles south of (]hurchill, Lyon County, Nev., Y2 mile north of 
mile pole 319, 1 meter higher than the Southern Pacific Railway track, and in line 
with the telegraph poles near the north end of a long tangent of the tracks. Note 2.* 
(1307.947 meters=4291.156 feet.) 
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C11 .-About 5 miles south of Churchill, Lyon County, Nev., 2 meters (7 feet) south 
of mile pole 322, in line with the telegraph poles and 8 meters (26 feet) west of the 
Southern Pacific Railway tracks. Note 2.* (1302.882 meters=4274.539 feet.) 

D11.-About 3 miles northwest of Wabuska, Lyon County, Nev., 3 meters (IO feet) 
north of mile pole 325 and 8 meters (26 feet) west of the Southern Pacific Railway 
tracks. Note 2.* (1308.789 meters=4293.919 feet.) 

Eu (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 corner. Stamped 4297 WAB. Note 18.* 
(1310.332 meters=4298.981 feet.) 

F11 (U. S. R. S.).-At Wabuska, Lyon County, Nev., 244 meters {800 feet) south of 
the station, 6 meters (20 feet) west of the road to Yerington, near a sod house. An 
iron post stamped 4303.95 SP. (1310.382 meters=4299.l45 feet.) 

G11.-About 4 miles southeast of Wabuska, Lyon County, Nev., 2 meters (7 feet) 
north of mile pole 332 and 8 meters (26 feet) west of the Southern Pacific Railway 
tracks. Note 2.* (1313.150 meters=4308.226 feet.) 

H 11 .-About 9 miles east of Wabuska, Lyon County, Nev., 15 meters (49 feet) 
west of the Southern Pacific Railway tracks and abreast of mile pole 337. Note 2.* 
(1313.790 meters=4310.326 feet.) 

Iu.-About 11 miles cast of Wabuska, Lyon County, Nev., 10 meters (33 feet) west 
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.) 

J11.-About 1472 miles southeast of Wabuska, Lyon County, Nev., three telegraph 
poles northwest of the "One mile to Rio Vista Station" sign and 20 meters (66 feet) 

• west of the Southern Pacific Railway tracks. Note 2.* (1309.175 meters=4295.185 
feet.) 

K11.-About 8 miles north of Schurz, Mineral County, Nev., 20 meters (66 feet) south 
of the Southern Pacific Railway tracks, abreast of mile pole 346. Note 2.* (1332.056 
meters=4370.254 feet.) • 

L11.-About 5~ miles northwest of Schurz, Mineral County, Ne:v., 1 meter south 
of mile pole 349 and 8 meters (26 feet) south of the Southern Pacific Railway tracks. 
Note 2.* (1318.599 meters=4326.104 feet.) 

M11.-About 2~ miles northwest of Schurz, Mineral County, Ne:v., 1 meter south 
of mile pole 352 and 7 meters (23 feet) south of the Southern Pacific Railway tracks. 
Note 2.* (1260.765 meters=4136.360 feet.) 

N11 .-About 1 mile northwest of Schurz, Mineral County, Nev., 15 meters (49 feet) 
south of the Southern Pacific Railway tracks, in the concrete weir of the Government 
irrigation ditch. Note l.* (1259.361 meters=413l.754 feet.) 

Ou (U. S. G. 8.).-At Schurz, Mineral County, Nev., 61 meters (200 feet) west of 
the station, 18 meters (60 feet) south of the Southern Pacific Railway, at the north
east comer of the Nevada Mercantile & Supply Co. store. Stamped 4130. Tho store 
has recently burned down. Note 18.* (1256.530 meters=4122.465 feet.) 

Pu (U. S. G. S.).-At Schurz, Mineral County, Nev., ea.st of the slaughterhouse, 
6 meters (20 feet) south of road. Stamped 4130. Note 18.* · (1256.537 meters= 
4122.488 feet.) 

Q11.-At Schurz, J.lineral 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 11.-About ~ mile southeast of Schurz, Mineral County, Nev., in the west end 
of the south side of a concrete culvert under the Southern Pacific Railway tracks. 
Note 1.* (1255.590 meters=4119.381 feet.) 

811 .-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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T11.-About 4 miles southeast of Schurz, Mineral County, NtV., 10 meters (33 feet) 
east of mile pole 358 and 8 meters (26 feet) south of the Southern Pacific Railway 
tracks. Note 2.* (1252.115 meters=4107.981 feet.) 

U11 (U. S. G. S.).-About 6 miles southeast of Schurz, Mineral County, NtV., 
three telegraph poles south of mile pole 360, 15 meters ( 49 feet) west of the Southern 
Pacific Railway. Stamped 4113. Note 18.* (1251.613 meters=4106.334 feet.) 

V11.-About 8 miles southeast of Schurz, Mineral County, Nev., 3 meters (10 feet) 
north of mile pole 362 e.nd 8 tQ.etera (26 feet) west of the Southern Pacific Railway 
tracks. Note 2.* (1254.760 meters=4116.658 feet.) 

W11 (U.S. G. S.).-About 11 miles south of Schurz, Mineral County, Nev., and 2.4 
miles north of Gillis, Mineral County, Nev., two telegraph poles st>uth of mile pole 365 
and 10 meters (33 feet) west of the Southern Pacific Railway tracks. Stamped 4176. 
Note 18.* (1270.644 meters=4168.771 feet.) 

X11 .-About % mile south of. Gillis, Jfineral County, Nev., five telegraph pole 
and 40 meters (131 feet) north of mile pole 368 and 10 meters (33 feet) west of the 
Southern Pacific Railway tracks. Note 2.* (1268.815 meters=4162.771 feet.) 

Y11 (U. S. G. S.).-About 2U miles south of Gillis, Mineral County, NtV., two 
telegraph poles oouth of mile pole 370. Stamped 4168. Note 18.* (1266.668 meters 
=4155.727 feet.) · 

Z11 .-About 3~ miles north of Magn'U8, Mineral County, Nev., 8 meters (26 feet) 
west of the Southern Pa.cific Railway tracks, south of a. la.rge ba.y on Wa.lker Lake. 
Note 2.* (1251.977 meters=4107.528 feet.) 

A12 (U.S. G. S.).-About 2 miles north of MagnU8, Mi'neral County, Nev., near mile 
pole 375. Stamped 4114. Note 18.* (1251.722 metere=4106.691 feet.) 

B12.-About % mile south of Magnus, Mineral County, Nev., near mile pole 
377%~nd 8 meters (~ jl)e/i ea.st of the Southern Pacific Railway tracks. Note 2.* 
(125U71 metera=411'.~ Ieet.) 

C12 (U. S. G. S.).-About 4.!1; miles north of Thorne, Miw.eral County, Nev., two 
telegraph poles south of mile pole 380 and 10 meters (33 feet) east of the Southern 
Pacific Railway tracks. Stamped 4117. Note 18. * (1252. 780 meterii=4110.162 feet.) 

D12.-About 1.!1; miles northwest of Thorne, Mineral County, Nev., 2 meters (7 feet) 
south of mile pole 383 11.nd 12 meters (39 feet) west of the Southern Pacific Railway 
tracks. Note 2.* (1259.109 meters=4130.!J27 feet.) 

E 12 (U. S. G. S.).-About 1 mile west of Thorne, Mineral County, Nw., l 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 4U miles southe!ISt of ThoTTUJ, Mineral County, NtV., three tele
gra.ph 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.* (1348.565 nieters=4424.417 
feet.) · 

G12 (U. S. G. S.).-About 8Y2 miles southeaat of Thorne, Mineral County, Nev., 
one telegraph pole south of mile pole 393 and 10 meters (33 feet) west of the Southern 
Pacific Railway tracks. Stamped 4478. Note 18.* (1363.019 meters=4471.838 feet.) 

H 12.-About 12 miles southeast of Thorne, Mineral County, Nev., % mile south
east of mile pole 396, 8 meters (26 feet) west of the Southern Pa.cific Railway tracks. 
Note 2.* (1333.922 meters=4376.376 feet.) 

112.-At Acme, Mineral County, Nev., U mile southeast of mile pole 397. The 
bench mark is a bolt marked with a cross in the foot plate of the southeast pillar of 
the Southern Pacific Railway water tank. (1334.580 meters=4378.535 feet.) 

J12 (U. S. G. S.).-About 9 miles northwest of Luning, Mineral County, Nev., 
near mile pole 399. Stamped 4399. Note 18.* (1338.780 metera=4392.314 feet.) 
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K12.-About 6 milea northwest of Luning, Mineral County, Nev., 1 meter south of 
mile pole 402 and 10 meters (33 feet) weat of the Southern Pacific Railway tracks. 
Note 2.* (1358.411 meters=4456.720 feet.) 

L12 (U. S. G. S.).-About 3 miles northwest of Luning, Mineral County, Nev., 
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.) 

M12.-At Luning, Mineral County, Nev., 40 meters (131 feet) northwest of the 
station and 10 meters (33 feet) west of the main track of the Southern Pacific Railway. 
Note 2.* (1360.583 meters=4463.846 feet.) 

N12 (U. S. G. S.).-About 6 miles north of Mina, Mineral County, Nev., near mile 
pole 411. Stamped 4464. Note 18.* (1358.721 meters=4457.737 feet.) 

0 12.-At New Boston, Mineral County, Nev., one telegraph pole north of mile 
pole 414, Yi the footing oi the southeast pillar of the Southern Pacific Railway water 
tank. Note 16. * (1370.896 metera=4497 .681 feet.) 

P 12 (U. S. G. S.).-At Mina, Mineral County, Nev., in the southwest comer of 
the parking space near the South em Pacific Railway station. Stamped 4553 1907. 
Note 18.* (1385.730 metera=4546.349 feet.) 

Q12.-At Mina, Mineral County, Nev., in the concrete footing of the northwest 
pillar of the Southern Pacific Railway's tall water tank east of the station. Noto 1.* 
(1385.416 meters=4545.319 feet.) 

R 12.-At Mina, Mineral County, Nev., in the west face of the heavy concret.e 
footing of the southwest pillar of the small water tank of the Southern Pacific Railway. 

~ Note 1.* (1386.432 meters=4548.652 feet.) 
S12.-About 3 miles southeast of Mina, Mineral County, Nev., 10 meters (33 feet) 

south of mile pole 420 and 10 meters west of the Southern Pacific Railway tracks. 
Note 2.* (1396.411 metera=4581.392 feet.) 

T 12.-About 2~ miles southeast of Sodaville, Mineral County, Nev., two telegraph 
poles north of mile pole 423. Stamped 4438. Noto 18.* (1350.828 metera=4431.841 
feet.) 

U12.-At Tonopah Junction, Mineral County, Nev., in the area between the 
Tonopah & Goldfield Railway and the Southern Pacific Railway, 20 meters (66 feet) 
south of a log house and 60 meters (164 feet) northwest of the Southern Pacific Rail
way water tank. Note 2.* (1343.668 meters=4408.351 feet.) 

V12.-At Tonopah Junction, Mineral County, Nev., in tho northeast footing of a 
pillar of the Southern Pacific Railway water tank, 2 meters (7 feet) west of the tracks. 
Note 16.* (1344.376 metera=4410.674 feet.) 

W12 (U. S. G. S.).-At Tonopah Junction, Mineral 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=4411.56G feet.) 

X 12 (U. S. G. S.).-About 3 miles south of Tonopah Junction, Mineral County, 
Nev., 5 meters (16 feet) north of mile pole 3. Stamped 4584. Noto 18.* (1395.222 
meters=4577 .491 feet. 

Y12 (U. S. G. S.).-At Redlich, Mineral County, Nev., 30 meters (98 feet) east of 
the Tonopah & Goldfield Railway, 30 meters (98 feet) south of the section house, 
in rock embedded in the ground. Stamped 4999. Noto 17.* (1521.964 meters= 
4993.310 feet.) 

Z12.-About 2)4 miles south of Redlich, Mineral County, Nev., near tho eleventh 
telegraph pole south of mile pole 10, 25 meters (82 feet) eaBt of the Tonopah & Gold· 
field Railway tracks. Noto 2.* (1447.385 meters=4748.629 feet.) 

A13.-At Rock Hill, Esmeralda County, Nev., in the concrete foundation (no 
superatructure) of a. water tank·of the Tonopah & Goldfield Railway. Tho bench 
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mark is the top of an iron anchor bolt set in the northeast footing and is marked by a 
cross. (1393.970 met\Jrs=4573.383 feet.) 

B13.-About 27.'i: miles south of Rock Hill, Ell1nDalda County, Nev., 12 meters 
(39 feet) south of the twelfth telegraph pole south of mile pole 14 and 20 meters (66 feet) 
eaat of the Tonopa.h & Goldfield Railway tracks. Note 2.* (1380.122 meters= 
4527. 950 feet.) 

Ilu.-About 2 miles north of Coaldale, Esmeralda County, Nev., 6 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.) 

114 (U. S. G. 8.).-0ne mile southwest of Coaldale, Esmeralda County, Nev., 
1 mile east of Columbus Salt Mar8h, west of road near croa.sroads. Stamped 4671. 
Note 18.* (1398.722 meters=4588.974 feet.) 

Ju.-About 1 mile southeast of Coaldale, Ell1nDalda County, Nev., 5 meters (16 feet) 
outheast of mile pole 21 and 20 meters (66 feet) north of ~he Tonopa.h & Goldfield 
Railway tracks. Note 2.* (1415.889 meters=4645.296 feet.) 

K 14.-About 3~ miles northwest of Blair Junction, Ell1n0alda County, Nev., 
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.) 

L14 .-About 78 mile northwest of Blair Junction, EBrMl'alda County, Nev., 3 meters 
(10 feet) southeast of mile pole 27 and 20 meters (66 feet) northeast of the Tonopah 
& Goldfield Railway tracks. Note 2.* (1468.440 meters=4817 .707 feet.) 

M14.-At Blair Junction, Esmeralda County, Nev., in the concrete 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.) 

N14.-About 2% miles southeast of Blair Junction, Esmeralda County, Nev., 
6 meters (20 feet) southeast of mile pole 30 and 20 meters (66 feet) north of the Tonopah 
& Goldfield Railway tracks. Note 2.* (1458.808 meters=4786.106 feet.) 

0 14 .-About 5% miles southeast of Blair Junction, Esmeralda County, Nev., 
4 meters (13 feet) southeast of mile pole 33 and 20 meters (66 feet) northeast of the 
Tonopah & Goldfield Railway tracks. Note 2.* (1462.899 metera=4799.528 feet.) 

P 14.-About 8% miles southeast of Blair Junction, Esmeralda County, Nev., 
2 meters (7 :feet) southeast of mile pole 36 and 20 meters (66 feet) north of the Tonopah 
& Goldfield Railway tracks. Note 2.* (1445.469 meters=4742.343 feet.) 

Q14.-About 8 miles northwest of Millers, Esmeralda County, Nev., 10 meters 
(33 feet) southeast of mile pole 39 and 20 meters (66 feet) north of the Tonopah & 
Goldfield Railway tracks. Note 2.* (1445.736 meters=4743.219 feet.) 

R 14.--About 5 miles northwest of Millers, ElfTTIUalda County, Nev., 25 meters 
(82 ieet) southeast of mile pole 42 and 20 meters (66 feet) north of the Tonopah & 
Goldfield Railway tracks. Note 2.* (1452.834 meters=4766.506 feet.) 

S14.--About 2 miles northwest of Millers, Esmeralda County, Nev., 8 meters 
(26 feet) southeast of mile pole 45 and 20 meters (66 feet) southe11Bt of the Tonopah & 
Goldfield Railway tracks. Note 2.* (1458.936 meters=4786.526 feet.) 

Tu.-At Millers, Esmeralda County, Nev., in the southwest footing of tho Tonopah 
& Goldfield Railway water tank in front of the station. Note 16.* (1479.514 meters= 
4854.039 feet.) 

U14.-At Main Line Junction, Esmeralda County, Nev., in the angle of a Y near a 
telegraph pole, about 120 meters (400 feet) southeast of the section house. Note 2.* 
(1515.974 metera=4973.658 feet.) 

V14.-About 3~ miles southeast of Main Line Junction, E81Tlel'alda County, Nev., 
20 meters (66 feet) west of the Tonopah & Goldfield Railway tracks, just south of a 
Bink along the railroad embankment. Note 2.* (1570.810 moters=5153.566 feet.) 
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W14.-At McSweeney 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= 
5293.992 feet.) 

Xi..-About 2Y2 miles south of Columbia Junction, Esmeralda County, Ne'IJ., 
15 meters (49 feet) south of a road crossing, 20 meters (66 feet) weat of the Tonopah & 
Goldfield Railway tracks in line with the telegraph poles. Note 2.* (1634.758 
meters=5363.352 feet.) 

Y14.-At Columbia Junction, Esmeralda County, Nev., 30 meters (98 feet) north of 
the Tonopah & Goldfield Railway tracks, near telephone booth, in line with the tele
graph poles. Note 2.* (1688.042 meters=5538.184 feet.) 

Zw-About % mile east of Columbia Junction, Esmeralda County, Nev., 8 meters 
(26 feet) south of the Tonopah & Goldfield Railway tracks, about U mile west of e. 
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=5619.661 feet.) 

A16 (U.S. G. S.).-At Torwpah, Nye County, Nev., in the west face of the Tonopah 
Banking Corporation Building on Ma.in Street. Note 17.* (1836.879 meters= 
6026.494 feet.) , 

B16 (U. S. G. S.).-At Torwpah Nye County, Nev., 1 mile south of the Tonopah & 
Goldfield Railway station, 200 meters (650 feet) southeast of the baseball field and 20 
meters (66 feet) west of the road to Goldfield. Note 18.* (1873.905 meters=6147.970 
feet.) 

016.-About 331) miles south of McSweeney Junction, EnneraUa County, Nev., 
6 meters (16 feet) south of mile pole 61, 20 meters (66 feet) west of the Tonopah & 
Goldfield Railway tracks. Note 2.* (1573.766 meters=5163.264 feet.) 

D16.-About 531) miles south of McSweeney Junction, EnneraUa County, Nev., 
o meters (16 feet) south of mile pole 63, 20 meters (66 feet) west of the Tonopah & 
Goldfield Railway tracks. Note 2.* (1532.367 meters=5027 .441 feet.) 

E16.-About ~mile north of Klondyke, Esmeralda County, Nev., 3 meters (10 feet) 
south of mile pole 67 and 20 meters (66 feet) west of the Tonopah & Gold1ield Railway 
tracks. Note 2.* (1501.528 meters=-=4926.263 feet.) 

F15.-About 3% miles southwest of Klondyke, Esmeralda County, Nev., 3 meters 
(10 feet) south of mile pole 71, 20 meters (66 feet) west of the Tonope.h & Goldfield 
Railway tracks, in line with the telegraph poles. Note 2.* (1538.191 meters= 
5046.648 feet.) 

G15 (U. S. G. S.).-About 4 miles north of Columbin., EimurraMa· County,. Nev., 
300 meters (980 feet) east of the Tonopah & Gold1ield Railway tracks, opposite the 
fifth telegraph pole north of mile pole 76. Stamped 5346. Not.e 18.* (1627.428 
meters=5339.320 feet.) 

H16.-About 1 mile north of Goldfeld, Esmeralda County, Nev., in the west end 
of a concrete pier at the end of a spur of the Tonopah & Goldfield Railway tracks 
leading to an abandoned mill. Note 11.* (1693.312 meters=5555.474 feet.) 

115.-At Goldfwld, Eirmeralda County, Ni!:V., in the west face of a bank on the 
comer of Columbia Street and the first street north of Crook Avenue. Note 1.* 
(1730.046 meters=5675.993 feet.) 

J16 (U. S. G. S.).-At Goldfield, Esmeralda County, Nev., at the southeast comer 
of Crook Avenue and the alley between Main and Columbia Streets. The bench 
mark is the bottom of a drill hole in the top of a 6-foot stone post set 3 feet in the 
ground. The top of the poet containing an aluminum tablet stamped B 1905 1 H hos 
been broken off. (1730.576 metere=5677.731 feet.) - .. 

Kw-At Goldfeld, ElfTMl'alda. County, Ne:v., in the west face of the Goldfield 
Hotel. Note l.* (1734.010 metere=5688.998 feet.) 

L16 (U. S. G. S.).-At Goldfield, Esmeralda County, Nev., in the south face of the 
county courthouse built in 190'7. Note 17 .* (1737 .618 meters=5700.835 feet.) 
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M16.-About 3Vz miles south a.long the tracks of the Las Vegas & Tonopa.h Railway 
from the Tonopah & Goldfield Railway crossing at Columbia, Esmeralda County,· Nev., 
about~ mile south of the signboard of Red Rock, about 100 meters (328 feet) south of 
the switch stand near the end of section 21 of the railroad and 10 meters (33 ieet) 
west of the tracks. Thia is a United States Geological Survey bench mark, unmarked 
and set by this survey. Note 18.* (1768.797 meters=5803.128 feet.) 

N, 6.-About 7 miles south of Columbia, Esmeralda County, Nev., ~ mile south of 
pole 189, 30 meters (98 feet) west of the Las Vegas & Tonopah Railway tracks, 3 metel'I! 
(10 feet) lower than the rail. Note 2.* (1655.016 metera=5429.832 feet.) 

0 16.-ln 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 LDB Vegas & Tonopah Railway tracks, and in line with the telegraph poles. Note 
2.* (1547.223 meters=5076.181 feet.) 

P 16.-In Nye County, about 14 miles south of Columbia, Esmeralda County, Nev., 
8 meters (26 feet) south of mile pole 182, 75 meters (246 feet) north of a road crossing, 
15 meters (49 feet) west of the Las Vegas & Tonopah Railway tracks. Note 2.* 
(1482.591 meters=4864.134 feet.) 

Q16.-At Ralston, Nye County, Nev., in the concrete foundation of the northeast 
pillar of the Laa Vegas & Tonopah Railway well derrick. Note 11.* (1447 .523 
meters=4749.082 feet.) 

R16.-About 3 miles south of Ralston, Nye County, Nev., 20 meters (66 feet) north 
of mile pole 177, 15 meters (49 feet) west of the Las Vegas & Tonopah Railway tracks in 
line with the telegraph poles. Note 2.* (1436.923 xnetcra=4714.305 feet.) · 

S16.-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 meters (49 feet) west of the Las 
Vegas & Tonopah Railway tracks. Npte 2.* (1427.427 meters=4683.150 feet.) 
T1~.-About 9 miles south of Ralston, Nye County, Nev., near the first telegraph 

pole south of mile pole 171, 20 meters (66 feet) west of the Las Vegas & Tonopah Rail
way tracks. Note 2.* (1399.914 meters=4592;884 feet.) 

U16.-About 1 mile south of Wagner, Nye County, Nev., 10 meters (33 feet) east 
of the old Bullfrog & Goldfield Railroad tracks and about 350 meters (1,150 feet) east 
of mile pole 168 on the Las Vegas & Tonopah Railway tracks, 200 meters (656 feet) 
east of large bowlders on a small knoll. Note 2.* (1390.567 metcrs=4562.219 feet.) 

V16 (U.S. G. S.).-About 2 miles north of the Goldfield & Tonopah Lumber Com
pany Station, Nye County, Nev., 170 meters (558 feet) west of the Bullfrog & Gold
field Railroad tracks near mile pole 108, opposite a amall wooden culvert under tho 
tracks, about 600 meters (1,968 feet) north of a road crossing. Stamped 16. Note 18.* 
(1324.257 metera=4344.666 feet.) . 

W16.-About 7 miles south of Wagner, Nye County, Nev., 100 meters (328 foot) south 
of Bullfrog & Goldfit>ld Railroad mile polo 110, abdut 500 meters (1,640 feet) east 
of mile pole 162 on the LnB Vegas & Tonopah Railway, 10 meters (33•fcet) west of 
the Bullfrog & Goldfield Railroad tracks near one of the two large telegraph poles in 
that section of the line. Note 2.* (1293.651 meters=4244.253 feet.) 

X 16.-About 3 miles north of Bonnie Gl,are, Nye County, Nev., 300 meters (984 
feet) south of mile pole 113 and 20 meters (66 feet) west of the tracks, about Y:; mile 
east of mile pole 159 of the J...as Vegas & Tonopah Railway. Note Ila.* (1244.502 
meters=4083.004 feet.) 

Yu.-At Bonnie CW.re, Nye County, Nev., on the northeast footing of the ruined 
water tank of the Bullfrog & Goldfield Railroad, 20 meters (66 feet) north of the sta
tion building. The bench mark is the center of an outlined square on the steel foot
plate. (1205.179 meters=3953.991 feet.) 

Zw-At Bonnie Clare, Nye County, Nev., 150 meters (492 feet) south of the old 
station building of the Bullfrog & GoldfieH Railroad, 95 meters (312 feet) west of 

"'See pp. 28 and 29. 
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the tracks and 60 meters (197 feet) north of an east and west road. Note lla.* 
(1206.679 meters=3958.913 feet.) 

A16.-About 1%: miles south of the junction of the Bullfrog & Goldfield Railroad 
and the Las Vegas & Tonopah Railway near Bonnie Clare, Nye County, Nev., 5 meters 
{16 feet) north of mile pole 119 and 15 meters (49 feet) west of the tracks. Note lla.* 
(1205.465 meters=3954.930 feet.) 

B16.-About 5Yz 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 lla.* (1207 .395 meters=3961.2G2 feet.) 

C16.-About SY:; miles south of Bonnie Clare, Nye County, Nev., 30 meters (98 feet) 
north of mile pole 123 and 15 meters (49 feet) west of the Bullfrog & Goldfield Rail
road tracks. Note lla.* (1207.178 mciers=39G0.550 feet.) 

D16.-About UY:; miles south of Bonnie Clare, Nye County, Nev., two telegraph 
poles and 20 meters (66 feet) south of mile pole 128, 15 meters (49 feet) west of the 
Bullfrog & Goldfield Railroad tracks. Note lla.* (1211.257 meters=3973.932 feet.) 

E16.-About 15Yz miles south of Bonnie Clare, Nye County, Nev., 3 meters (10 feet) 
north of mile pole 131 and 15 meters (49 feet) west of the Bullfrog & Goldfield Rail
road tracks. Note lla.* (1218.960 meters=3999.205 feet.) 

F16.-At Ancram, Nye County, Nev., opposite the north end of the switch 3 meters 
(10 feet) north of mile pole 134, 15 meters ( 49 feet) west of the main tracks of the Bull
frog & Goldfield Railroad. Note llo..* (1225.933 meters=4022.082 feet.) 

G16.-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. Note lla.* (1227.411 meters=4026.931 feet.) 
H 16.-About 3 miles north of Pioneer, Nye County, Nev., two telegraph poles and 

5 meters (16 feet) south of mile pole 140, 15 meters (49 feet) west of the Bullfrog & 
Goldfield Railroad tracks, on 11. small hill made by the railroad cutting through a small 
ridge, 200 meters (656 feet) north of a road crossing. Note lla.* (1214.662 meters= 
3985.104 feet.) 

I16.-At Pioneer, Nye County, Nev., near the north end of the sidetrack, 250 
meters (820 feet) north of the station, 35 meters (115 feet) west of the main tracks of 
the Bullfrog & Goldfield Railroad, abreast of mile pole 143. Note 2.* (ll76.576 
meters=3860.150 feet.) 

J16.-About 3 miles south of Pioneer, Nye County, Nev., one telegraph polo south 
of mile pole 146, 10 meters (33 feet) west of the Bullfrog & Goldfield Railroad tracks, 
opposite a farmhouse 400 meters (1,312 feet) west of the tracks. Note lla. * (ll21.559 
moters=3679.648 feet.) 

K16.-About %: mile south of Hot Springs, Nye County, Nev., 10 meters (33 feet) 
west of mile pole 149, 20 meters (66 feet) west of the Bullfrog & Goldfield Railroad 
tracks. Note lla.* (1075.380 meters=3528.143 feet.) 

L16.-Abou\ 2 miles north of Beatty, Nye County, Nev., 3 meters (10 feet) south 
of mile pole 152, 15 meters (49 feet) west of the Bullfrog & Goldfield Railroad tracks, 
50 meters (164 foot) south of a road croBSing. Note lla.* (1035.335 meters=339G.762 
feet.) 

M18.-At Beatty, Nye County, Nev., 100 meters (328 foot) north of the station, 50 
meters (164 feet) west of the Tonopa.h & 'l'idewater Railway tracks, 20 meters (66 
feet) south of road croBBmg, and Yz meter east of fence line. Note lla.* (1001.001 
mcters=3284.117 feet.) 

N16 (U. S. G. S.).-At Beatty, Nye County, Nev., in a ravine, 30 meters (100 feet) 
south of the principal street, 152 meters (500 feet) north of the plant of the Beatty Ice 
& Manufacturing Co. Stamped 31. Note 17.* (1008.229 metors=3307.831 feet.) 

*Boo pp. 28 und 29. 



PRECISE LEVELING. 39 

0 10.-About 2 miles south of Beatty, Nye County, Nev., Y2 mile south of tho junc
tion of the Las Vegas & Tonopah Railway and tho Tonopah & Tidewater Railway, 
11 telegraph poles and 25 meters (82 feet) north of mile pole 116, 15 meters (49 feet) 
west of the Las Vegas & Tonopah Railway tracks. Note lla..* (965.592 meters= 
3167.946 feet.) 

P16 (U. S. G. S.).-About 5 miles south of Brotty, Nye County, Nev., 6 meters (20 
feet) north of mile polo 113. Stamped 3002. Note 18.* (914.617 moters=3000.706 
feet.) 

Q16 (U. S. G. S.).-About 8 miles south of Beatty, Nye County, Nev., 3 meters (10 
feet) ea.st of mile pole 110. Stamped 2865. Note 18.* (872.745 meters=2863.331 
feet.) 

R16 (U. S. G. S.).-About 11 miles south of Beatty, Nye County, Nev., 3 meters 
(lOfeet) north of mile pole 107. Stamped 2755. Note 18.* (839.120 metcrs=2753.013 
feet.) 

S16 (U.S. G._S.).-About 14 miles south of Beatty, Nye Connty, NlflJ., 3 meters (10 
feet) north of mile pole 104. Stamped 2664. Note 18.* (811.522 meters=2662.468 
feet.) 

T16 (U.S. G. S.).-:--About 17 miles south of Beatty, Nye County, Nev., 3 meters (10 
feet) north of mile pole 101. Stamped 2575. Note 18.* (784.507 rueters=2573.837 
feet.) 

U 16.-At Rosewell, Nye County, Nev., in the south end of tho west footing of the 
La.s Vegas & Tonopah Railway water tank, 2 meters (7 feet) east of the tracks. Tho 
bench mark is the center of an outlined square. (789.291 meters=2589.532 feet.)· 

V16 (U.S. G. S.).-About 2 miles southeast of Rosewell, Nye Count!J, Nev., 3 meters 
(10 feet) northeast of mile pole 98. Stamped 2587. Note 18.* (787.955 meters= 
2585.149 feet.) 

W16.-Three miles southeast of Rosewell, Nye County, Nev., 15 meters (49 feet) 
west of the Las Vegas & Tonopah Railway tracks, 10 meters (33 feet) north of mile 
polo 97. Note lla.* (782.071 meters=2565.845 feet.) 

X 10 (U. S. G. S.).-About 5 miles southeast of Rosewell, Nye County, Nev., 3 
meters (10 feet) north of mile polo 95. Stamped 2582. Noto 18.* (786.720 meters= 
2581.097 feet.) 

Y16 (U. S. G. S.).-About 8 miles southeast of Rosewell, Nye County, Nev., 3 
meters (10 feet) north of mile pole 92. Stamped 2648. Note 18.* (806.595 meters= 
2646.304 feet.) 

z10 (U. S. G. S.).-About 12 miles southeMt of Rosewell, N.ve County, Nev., 3 
meters (10 feet) eMt of mile pole 88. Stamped 2658. Noto 18.* (809.839 meters= 
2656.947 feet.) 

A 17.-About llYz miles northwest of Amargosa, Nye County, Nev., '3 meters (10 
feet) west of mile pole 86, 15 meters (49 feet) south of the Las Vegas & Tonopah Railway 
tracks. Noto Ila.* (851.809 meters=2794.643 feet.) 

D17 (U. S. G. 8.).-About 9.6 miles west of Amargosa, Nye Count!/, Nev., 64 meters 
(210 feet) north of mile pole 84. Stamped 2843. Note 18.* (866.313 meters= 
2842.229 feet.) 

C17 (U.S. G. S.).-ALout 5.6 miles west of Amargosa, Nye County, Nev., 3 metera 
(10 feet) north of mile polo 80. Stamped 2762. Note 18.* (841.177 meters=2759.762 
feet.) 

D17.-About 3Yz miles west of Amargosa, Nye County, Nev., 5 meters (16 feet) 
west of mile pole 78, 15 meters (49 feet) south of the Las Vegas & Tonopah Railway 
tracks. Note lla.* (840.283 meters=2756.828 feet.) 

E 11 (U.S. G. S.).-About 1.6 miles west of Amargosa, Nye County, Nev., 3 meters 
(10 feet) north of mile pole 76. Stamped 2765. Noto 18.* (842.394 moters=2763.754 
feet.) 

• See pp. 28 nnd 29. 
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F 17.-At Amargosa, Nye County, Nev., in the southwest footing of the well derrick, 
150 meters (492 feet) east of the station and 10 meters (33 feet) north of the Las Vegas 
& Tonopah Railway tracks. Note 1.* (846.547 meters=2777.380 feet.) 

G17 (U.S. G. S.).-About 2.4 milea east of Amargosa, Nye County, Nev., 3 meters 
(10 feet) north of mile pole 72. Stamped 2840. Note 18.* (865.257 meters=2838.764 
feet.) 

H 17.-About 4.4 miles east of Amargosa, Nye County, Nev., 10 meters (33 feet) 
south of mile pole 70, 25 meters (82 feet) south of the J,as Vegas & Tonopah Hailway 
tracks. Note lla.* (882.950 meters=2896.812 feet.) 

117 (U.S. G. S.).-About 6.4 miles cast of Amargosa, Nye County, Nev., 3 meters 
(10 feet) north of mile pole 68. Stamped 3034. Note 18.* (924.362 meters=3032.678 
feet.) 

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

K17 (U.S. G. S.).-About 14.4 miles cast of Amargosa, Nye County, Nev., 3 meters 
(10 feet) north of mile polo 60. Stamped 3628. Note 18.* (1105.564 meters= 
3627 .171 feet.) 

L17.-About 16.2 miles cast of Amargosa, Nye County, Nev., 5 meters (16 feet) west 
of mile pole 58, 15 meters ( 49 feet.) north of the Lua Vegas & Tonopah Railway tracks. 
Note lla.* (1101.544 moters=3613.982 feet.) 

M17 (U. S. G. S.).-About 18.4 miles east of Amargosa, Nye County, Nev., 12 miles 
west 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.) 

N17 (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 
meters=3429.918 feet.) 

0 17.-About 6 miles west of Indian Springs, Clark County, Nev., 1 meter ellBt 
of mile pole 50, 15 meters (49 feet) north of the LUB Vegas & Tonopah Railway tracks. 
Note lla.* (1015.968 meters=3333.222 feet.) 

P 17 (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 meters= 
3278.314 feet.) 

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

R17 (U. S. G. B.).-About 3.5 miles cast of Indian Springs, Clark County, Nev., 
3 meters (10 feet) north of mile pole 40. Stamped 3148. Note 18.* (959.016.metera= 
3146.372 feet.) 

S17 (U. S. G. S.).-About 5.5 miles east of Indian Springs, Clark County, Nev., 
3 meters (10 feet) west of mile pole 38. Note lla.* (944.750 meters=3099.567 feet.) 

T17 (U. S. G. S.).-About 7.5 miles east of Indian Springs, Clark County, 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 117'2 miles east of Indian Springs, Clark County, Nev., 
3 meters (10 feet) north of mile pole 32. Stamped 3062. Note 18.* (932.978 meters= 
3060.945 feet.) 

V17 (U. S. G. S.).-About 15.5 miles east of Indian Springs, Clark County, Nev., 
3 meters (10 feet) north of mile pole 28. Stamped 3029. Not.e 18.* (923.032 meters= 
3028.314 feet.) 

W17.-About 17.5 miles east of Indian Springs, Clark County, Nev., 2 meters 
(7 feet) west of mile pole 26. Note lla.* (891.554 meters=2925.040 feet.) 

•See pp. 28 and 2\J. 
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X 17 (U.S. G. S.).-About0.6 mile west of Corn Cruk, Clark County, Nev., 3 meters 
(10 feet) north of mile pole 24~ Stamped 2876. Note 18.* (876.371 meters=2875.227 
feet.) 

Y17 (U.S. G. S.).-About 3.4 milee east of Corn Creek, Clark Coiinty, Nev., 3 met.ere 
(10 feet) north of mile pole 20. Stamped 2779. Note 18. * (846.912 meters=2778.577 
feet.) 

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

A18.-About 5.4 miles east of Corn Creek, Clark County, Nev., 2 meters (7 feet) 
west of mile pole 14. Note lla.* (775.335 meters=2543.745 feet.) 

B18 (U.S. G. S.).-About 12 miles north of Las Vegas, Clark County, Nev., 3 mewrs 
(10 feet) north of mile polo 12. Stamped 2454. Noto 18.* (747 .607 meters=2452.774 
feet.) 

C18 (U.S. G. S.).-About 8 miles north of Las Vegas, Clark County, Nev., 12 meters 
(40 feet) south of mile pole 8. Stamped 2294. Note 18.* (698.875 meters=2292.892 
feet.) 

D18.-About 6 miles north of LM Vegas, Clark County, Ne1J., two telegraph poles 
north of mile pole 6, 36 meters (118 feet) eaat of the Las Vegas & Tonopah Railway 
trlleks. Note Ila.* (680.922 meters=2233.992 feet.) 

E18 (U.S. G. S.).-About 4 miles north of Las Vegas, Clark County, Nev., 3 meters 
(10 feet) north of mile pole 4. Stamped 2139. Note 18.* (651.551 meters=2137 .630 
feet.) 

F18.-At Las Vegas, Cl,ark County, Nev., in the south end of the lower step to the 
Clark County Courthouse. Note l.* {615.988 metcrs=2020.954 feet.) 

0.-At Las Vegas, Clark County, Nev., at the southeast corner of Main and Garcia 
Streets, six blocks south and one block east of the San Pedro, Los Angeles & Salt Lake 
ltailroa<l depot, ono-half block southeast of tho plant of the Las Vegaa Ico & Manufac
turing Co., 7 meters (23 feet) south of the curb on Garcia Street, 9Y2 meters (31 feet) 
cuat of the curh on Ma.in Street. Note 11.* (618.357 meters=2028.727 feet.) 

2024ll.-At Las Vegas, Clark County, Nev., near the northwest corner of First and 
Fremont Streota, in tho sidewalk at the foot of the column at the southeast corner of 
the First State Bank Buildi11g, 1 decimeter north of the foot of the column. Stamped 
•ll 1907117, 2024. Note 17.* (616.443 meters=2022.447 feet.) 

P.-At Las Vegas, Clark Caunty, Nev., two blocks north and two blocks vast of 
tho San Pedro, Los Angeles & Salt Lake Railroad depot, at the northeast corner of 
Stewart and First Streets, 4 meters (13 feet) east of the curb on First Street, 4 meters 
north of the curb on Stewart 8treet, one-half block north of the Arizom\Club. Note 2.* 
(615.356 meters=2018.880 feet.) · 

2033 B.-At Las Vegas, Clark County, Nev., 46 meters (150 feet) west of tho entrance 
to the ladies' waiting room of the San Pedro, Los Angeles & Salt Lake Railroad depot, 
31 meters (102 feet) west of tho main track, set Y2 meter above tho base of the rail. 
Stamped B 1907, 116, 2033. Note 17.* (619.170 meters=2031.393 feet.) 

ELEVATIONS AND DESCJUPTIONB OF PERMANENT BENCH MARKS BETWEEN TONOP.AII 

JUNCTION, NEV., AND LAWS, CAL., 1915. 

U12.-At Tonopah Junction, Mineral County, Nev. (Seo p. 34.) 
V12.-At 'l'onopah Junction, Mineral County, Nev. (Seep. 34.) 
W12 (U.S. G. S.).-At Tonoprih Junction, ilfincral County, Nev. (Seep. 34.) 
C13 .-About 3Yz miles west of 1'on.opafi Junction,.ilfineral County, Nev., 8 meters 

(26 feet) south of the Southern Pacific H.ailway tracks at a point where the road to 
Belleville runs along the railroad embankment. Note 2.* (1462.627 motors= 
4 798.635 feet.) 

*See pp. 28 Wld 29. 
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D18 (U.S. G. S.).-About l mile east of Belleville, Mineral County, Nev., in the 
south end of a wooden culvert of the Southern Pacific Railway, near the "One Mile 
to Station" sign. The bench mark is a spike. (1541.843 meters=5058.530 feet.) 

E 13 (U.S. G. S.).-At Belleville, Mineral County, Nev., 18 meters (60 feet) west of 
the deserted station, 8 meters (25 feet) west of the Southern Pacific Railway tracke, 
38 meters (125 feet) south of the section foreman's house, 50 meters (165 feet) north of 
a water tank, in a large rock. Stamped 5178. Note 17.* (1576.164 meters=5171.131 
feet.) 

F 13.-At Belleville, Mineral County, Nev., in the footing of the southeast pillar of 
the Southern Pacific Railway water tank. Note 16.* (1577.234 moters=5174.642 
feet.) 

G13 (U.S. G. S.).-At Filben, Mineral County, Nev., in tho southwest corner of 
a Y, between the tracks, 6 meters (20 feet) south of a wagon road, 4 meters (13 feet) 
southc:.JBt of a crossing sign, in rock. Stamped 5455. Note 17 .* (1660.523 meters= 
5447.899 feet.) 
ll1a (U.S. G. S.).-At Little Summit, lifineral County, Nev., 11 meters (36 feet) 

northwest of the end of a spur, 11 motors west of a croBBing sign, 15 meters (49 feet) 
west of a road croBBing, in the summit of a saddle in rock. Stamped 5828. Note 17.* 
(1774.314 meters=5821.228 feet.) 

I1a (U.S. G. S.).-Three miles south of Little Summit, Mineral County, Nev., 9 
meters (30 feet) east of a wagon road, 12 meters (39 feet) southeast of a croBBing, in 
quartz rock. Stamped 5681. Note 17 .* (1729.369 meters=5673.771 feet.) 

J 1a.-About 4 miles west of Little Summit, Mineral County, Nev., 10 meters (33 
feet) south of the Southern Pacific Railway tracks, 10 meters east of mile pole 443. 
Note 2.* (1728.416 meters=5670.645 feet.) 

K13 (U.S. G. S.).-About 8.3 miles southeast of Little Summit, Mineral County, 
Nev., between the track drain, 8 meters (27 feet) west of the Southern Pacific Railway 
tracks, 18 meters (60 feet) southwest of mile pole 446, in rock. Stamped 5901. Note 
17.* (1796.324 meters=5893.440 feet.) 

L13 (U. S.G. S.).-At Basalt, Mineral County, Nev., 24 meters (80 feet) south of the 
station, 17 meters (55 feet) west of the Southern Pacific Railway tracks, 107 meters 
(350 feet) north of the water tank, in a rock. Stamped 6347. Note 17.* (1932.250 
meters=6339.390 feet.) 

M13.-About 2 miles southwest of Basalt, Jfineral County, Nev., 8 meters (26 feet) 
south of the Southern Pacific Railway tracks, in line with the te)('graph poles where 
they croBS tho tracks to head for Mount Montgomery. Note 2.* (l!l90.748 meters= 
6531.312 feet.) 

N13 (U. S.G. S.).-At Sunland, .Mineral County, Nev., 10 meters (33 feet) southwest 
of tho station, 10 meters west of a whistling post, 13 meters (42 feet) west of a road 
croBBing, cemented in rock. Stamped 7129. Noto 17.* (2170.660 meters=7121.574 
feet.) 

0 18.-About 37'2 miles southwest of Sunland, lifineral County, Nev., one telegraph 
pole and 30 meters (08 feet) west of mile pole 462, 6 meters (20 feet) north of the South
ern Pacific Railway tracks. Note 2.* (2041.852 meters=6698.976 feet.) 

P 1a (U.S. G. S.).-About 5.5 miles southwest of Sunland, Jfineral County, Nev., 
0.1 mile north of NicholB, Mineral County, Nev., 72 meters (235 feet) west of mile pole 
464, 13 meters (42 feet) west of the Southern Pacific Railway tracks, 11 meters (36 
feet) northwest of culvert sign 464A, on the bank of a small drain, cemented in large 
boulder. Stamped 6471. Note 17.* (1970.058 meters=6463.432 feet.) 

Q1a (U.S. G. S.).-At Queen, lifineral County, Nev., in the scction foreman's yard, 9 
meters (30 feet) east of the house, 8 meters (26 feet) west of the Southern Pacific Rail
way tracks, under a large cottonwood tree. Stamped 6179. Note 18.* (1881.157 
meters=6171.763 feet.) 

---- ------------------
"'See pp. 2S uDtl 29. 
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Ri3.-About 2 miles west of Queen, Mineral County, Nev., on the State line monu
ment, in the south side of the footing. Note 16.* (1822.212 meters=5978.374 feet.) 

Sia (U.S. G. S.).-About 2.4 miles southwest of Queen, Mineral County, Nev., 0.35 
mile southwest of tho Von Schmidt monument, 23 meters (75 feet) west of the Southern 
Pacific Railway tracks, 1.5 meters west of a rock cairn on the United States Coast and 
Geodetic Survey State line. Stamped 5943. Note 18.* (1809.200 meters=5935.684 
feet.) 

Z10 (U.S. G. S.).-In Mono County, Cal., about 6.2 miles southwest of Queen, 
Mineral County, Nev., 73 meters (240 feet) south of a road croBSing, 12 meters (39 feet) 
ellBt of the Southern Pacific Railway tracks, 3 meters (10 feet) east of mile pole 473. 
Stamped 5556. Note 18.* (1691.306 meters=5548.893 feet.) 

A11 (U.S. G. S.).-At Benton Station, ltfono County, Cal., 15 meters (50 feet) ell8t 
of the Southern Pacific Railway tracks, in the southwest corner of the section fore
man's yard. Stamped 5405. Note 18.* (1643.864 meters=53!l3.244 feet.) 

B11 (U.S. G. S.).-About 3 miles south of Benton Station, Mono County, Cal., 9 
meters (30 feet) east of the Southern Pacific Railway tracks, 1.5 meters east of mile 
pole 479. Stamped 5277. Note 18.* (1604.725 meters=5264.835 feet.) 

C11 (U.S. G. S.).-About 6 miles south of Benton Station, Mono County, Cal., 17 
meters (55 feet) east of the Southern Pacific Railway tracks, in a low spot, behind the 
first telegraph pole south of mile polo 482. Stamped 4996. Note 18.* (1519.130 
meters=4984.012 feet.) 

D11 (U.S. G. S.).-About 7 miles south of Benton Station, J.fono County, Cal., near 
mile pole 483, 3 meters (10 feet) ellBt of the Southern Pacific Railway tracks, opposite 
culvert sign 482E, on granite rock. The bench mark is a painted circle marked 4904. 
(1491.468 meters=4893.258 feet..) 

E 11 (U.S. G. S.).-About 8 miles south of Benton Stati-0n, Mono County, Cal., 6 
meters (20 feet) west of the Southern Pacific Railway tracks, 30 meters (100 feet) west 
of mile pole 484, halfway between culvert signs 483C and 484A. The bench mark 
is a chiseled granite rock marked 4804. (1160.484 meters=4791.605 feet.) 

F 11 (U.S. G. S.).-About 9 miles south of Benton Station, Mono County, Cal., 12 
meters (40 feet) east of the Southern Pacific Railway tracks, 2 meters from first tele
graph pole north of 1nile pole 485. Stamped 4712. Noto 18.* (1432.469 meters= 
4699.692 foot.) 

G11 (U.S. G. S.).-At Hammil, .Mono County, Cal., 9 meters (30 feet) west of the 
Southern Pacific Railway tracks, outBide the inclosure 11ear the southeast corner 
of section foromun 's yard. Stamped 4598. Note 18.* (1397 .906 meters=4586.297 
feet.) 

liu.-About U mile north of Dehy, ltfono County, Cal., 5 meters (16 feet) north of 
mile pole 489, 10 meters (33 feet) east. of the Southern Pacific Railway trucks, 20 meters 
(66 feet) northwest of the corner of Jim Dehy's fence. Note 2.* (1385.711 meters= 
4546.287 feet.) 

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

Ju (U.S. G. S.).-About 4.06 miles south of Shealy, Mono County, Cal., 0.35 mile 
south of mile pole 495, 12 meters (40 feet) east of the Southern Pacific Railway tracks. 
Stamped 4382. Note 18.* (1332.185 meters=4370.677 feet.) 

K 11 (U.S. G. S.).-About 1.5 miles north of Chalfant, Mono County, Cal., 12 meters 
( 40 feet) east of tho Southern Pacific Railway tracks, halfway between two telegraph 
poles. Stamped 4268. Note 18.* (1297.666 meters=4257.426 feet.) 

Lu (U.S. G. S.).-About 2 miles south of Chalfant, Mono County, Cal., or 5.5 miles 
north of Laws, Inyo County, Cal., 11 meters (35 feet) west of the Southern Pacific 
Railway tracks, 98 meters (320 feet) southwest of mile polo 501. Stamped 4210. 
Note 18.* (1282.481 meters=4207.606 feet.) 

---·-------------------
•Bee pp. 28 and 29, 
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M11 (U.S. G. S.).-About 2.5 miles north of Laws, Inyo County, Cal., four telegraph 
poles south of mile pole 504 and 10 meters (33 feet) west of the Southern Pacific Railway 
tracks, nearly level with the top of the rail. Note 18.* (1261.690 met.ers=4139.395 
feet.) 

Elevatwn11 of top of rail in front of railroad stations. 

Standard elevation. Standard elevation. 

Place. Place. 

Meters. Foot. Meters. Feet. 

---
Virginia & Truckee Ry.: Southern Pacific Ry.-Cont'd. 

Carson CWe, Nev ......... 1427. 40 4683.06 Hammll, Cal. ............ 1397.39 4584.60 
Emplre'Ei ev .•.....••...• 1403. 60 4604. 98 Dehy, Coll ................ 1384.54 4542. 44 
Mound ouseRNov ....•.. 1506. 65 4943. 07 Bhellly, Cal ............... 1383. 32 4538. 44 

Southern Pacific y.: Challan1Q Cal .•.•••••.•... 1289. 74 4231. 42 
DaytoJJ Nev •••••••...... 1327.43 4355.08 Tonopah & oldflold Ry.: 
Rand , Nov ............. 1328.60 4358. 92 Redllchl Nev •.••.....•... 1521. 23 4990.00 
Canty, Nov ............... 1308.66 4293.50 Rock II llNNov ........... 1394. 87 4576.34 
Clifton, Nov .............. 1301. 51 4270.04 Coaldale, ev ............ 1397. 86 4586.15 
Tugelo, Nov .............. 1291.36 4236. 74 Silver PoakJunction,Nov. 1497. 85 4914. 20 
Churchlll, Nov ••••.•..... 1284. 40 4213. 90 Blair Junction, Nev ...... 1467.25 4813. 80 
'Vabuskaif ev •••..•..... 1309. 97 4297. 79 McLeansN Nev ............ 1456.53 4778. 63 
M~ulst, ev ............. 1317.10 4321.19 Millers, ev .............. 1479.65 4854. 48 
Rio lsta, Nev ........... 1321. 75 4336. 44 Tonopah, Nev ............ 1821.44 5975.84 
Reservation, Nev ......... 1345.22 4413. 44 Mcsweeney Junction, 
Schurz, Nev .............. 1256.57 4122. 60 Nev .................... 1617. 72 5307.47 
Modocifev ••••.......... 1252.68 4109. 83 Klondyke, Nev ........... • 1499.91 4921.05 
Gillis, CV ............... 1270.04 4166. 79 Las Ve~as & 'l'on?fah l~. 
Magnus, Nev ............. 1252.50 4109. 24 and onopah G ol • 
Thome~ev •.•.......•.. 1280. 39 4200. 75 field R;)'. crossln1i ...... 1694.61 5559. 73 
Dover, ev •••••••........ 1353.95 4442. 08 Las Vesss & Tonopah y.: 
Kinkead, Nov ••.......... 1378. 44 4522. 43 Ro Roc~Nev ........... 1778. 21 5834.01 
Acme, Nov ..•.•••••.•.•.. 1350.06 4429.32 Ralston, ev •....••...... 1447. 59 4749. 30 
Lunlng, Nov ............. 1360. 27 4462. 82 WagonerNNov ..•.•....... 1404.90 4609.24 
New Boston, Nov ••••.... 1366. 51 4483. 29 l'loneer, 'ov ............. 1173.30 3849. 40 
Mina, Nov ................ 1385. 41 4515.30 Doattv, Nev .............. 1000.17 3281.39 
SodavllloNNev ............ 1396. 90 4583.00 Gold CCnter, Nov •.••..... 962.07 3156.39 
Rhod~ ev ............. 1334.13 4377.06 RoseweTh Nev ............ 789.28 2589.50 
Tonop Junction, Nov .. 1342. 91 4405. 86 Canon, ov .............. 810.39 2658. 75 
Bollevlllo,1 Nov ....•...... 1576.08 6170. 86 Amargos11, Nov •..•••..... 844. 94 2772.11 
Fllben

8
Nov .............. 1655. 59 5131. 71 Charleston, Nev •••••..... 1108.54 3636.93 

Llttlo umrnlt, Nov ..•... 1774.19 5820. 82 Ind1an SJrings, Nov ...... 951. 79 3122. 66 
Basalt, Nov .............. 1912. 86 6275. 77 Owens, ov ............... 923. 37 3029.42 
Mount Montgomery, Nov. 2171.15 7123.18 Corn Creek, Nev .......... 868.28 2848.68 
Quoon, Nov .............. 1881. 40 0172. 56 Tulo, Nov ................ 705.58 2610.17 

Secondary elevations along the Southern Pacific Railway. 

Phl~e. 

Between Canty and Clifton, Nev., R.R. B. M.IOA ................................. . 
Between C11nty and CllCtonJ Nev., R.R. D. M.9A ................................. .. 
Rallrood spike In slgnboara 1 mile south of Tonopah Junction, Ne,·. (U. S. G. S.). .. 
Spike in bass of north end of cuh·ert 429A, 3.06 mlles southwest of Tonopnh Junction 

(U. 8. G. S.) ..................................................................... . 
Top ofrall l mile south of Fllben, No''· (U.S. G. S.) ............................... . 
Top ofrafl at mile pole ~3 (U. 8. G. S.) ........................................... .. 
Top ofrall2~ miles northwest of Basalt, Ne,·. (U.S. G. S.) ....................... . 
Top of rallat mlle pole 457 ~U. s. G. s.~-- ..... : .................................... . 
Top of rail at mlle pole 463 U. 8. G. S ............................................. . 
Top of rail at mile pole 465 U. s. G. b ............................................. . 
Spike In mile pole 474 (U. 8. G. 8.) ................................................. . 
fjpikelnmilepole475(U. S. G. 8.) ................................................ .. 
Bolt Jn first telegraph pole north of mlle pole 478 (U. S. G. S.) ...................... . 
Spike in mllepole488SU. S. G. S.) ................................................ .. 
Spike Jn mile pole 489 U.S. G. S.) ................................................ .. 
Nalllnmilepole490( . S. G. S.) ................................................. .. 
Spikeln mile pole 494 ~u. 8. G. 8.) ................................................. . 
Spike Jn mlle polo 495 U. s. 0. S.J ................................................. . 
Spike Jn mile pole 496 U. 8. 0. 8.) ................................................. . 
Spike Jn mile pole 497 U.S. G. 8.) ................................................. . 
Spike in mllepole500 (U.S. a. S.J ................................................. . 

•Bee pp. 28 and 29. 

Standard elevation. 

Meters. Foot. 

1306.29 
1303. 84 
1367. 41 

1449. 02 
1695.00 
1727. 61 
1857. 83 
2143.92 
2008.40 
1933.14 
1671. 67 
16.'i6.18 
1613. 64 
1388.23 
1385. 82 
1382.15 
1368.10 
1342. 21 
1314.98 
1300.32 
1284. 73 

4285. 72 
4277.68 
4486.24 

4753.00 
5561.0l 
5668.00 
6095.23 
7033.84 
6589.23 
6342.31 
5484. 47 
5433.65 
5294.08 

. 4554.55 
4546.64 
4534. 60 
4488. 70 
4403. 57 
4314. 23 
4200.13 
4214. 98 
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Fm. 3.-Location of bench marks between Reno and Mina, Nev. 
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Fm. 4.-Location of bench marks between Mina and Bonnie Clare, Nev., and between Tonopah Junction, Nev., and Lawa, Cal. 
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Fw. 5.-Location of bench marks between Bonnie Cl.aire and Las Vegas, Nev. 

-y 

15 

+ .n:. 

/ 

818 ,, 
--,,,-

I 
I 

I 
I ,, 

C111 / {O 0111, p 

E~tasVega.r ~.~ 
I Z033 

,. 1 .... I 

~ 
00 

~ a .... 
~ 
t;; 
~ c z 
p 



INDEX TO ELEVATIONS AND DESCRIPTIONS OF BENCH MARKS. 

!'Ince. 

Acme, Nev •••..............•............ 
Amargosa, Nov •••••..................... 
Ancram, Nev .......................... . 
Dasalt, Nev ............................ . 
Deatty, Nev •••••.....•.................. 
Belleville, Nev ....•..................... 
Denton Station, Cal .................... . 
Dlalr Junction, Nov •.................•.. 
Donnie Clare, Nov ••••................... 
Canon, Nev ............. : ..•..•.....•.. ." 
Canty, Nev ............................ . 
Carson City, Nov •••........•............ 
Chalfant, cal •...........•............... 
Charlooton, Ne\· ........................ . 
Churchlll, Nev .....•.................... 
Clifton, Nev •••........•................. 
Coaldale, Nev ....•..•..••..•..........•. 
Columbia, Nev ••...........•............ 
Columbia Junction, Nev ...•............ 
Corn Creek, Nev .........•......•....... 
Dayton, Nev ••...•..................•... 
Dehy, Cal •.......•...................... 
Dover, Nov •....••.••••••.............•. 
Empire, Nev ••.....•.................... 
Fllben, Nev ••.......................•... 
Fmnktown, Nov .•...•..•....••....•...• 
Gillis, Nev ................•............. 
Gold Center, Nev ...................... . 
Gold1leld, Nev ..••...................... 
Goldfield & Tonopah Lumber Co. Sta-

tion •.............................••... 
Bammll, Cal .............•..........•... 
Hot Springs, Nov ..................•.... 
Hutrakers, Nov •••••............•...••... 
Indian Springs, Nov .................... . 
Kinkead, Nev •••.....................•.. 
Klondyke, Nev ........................ . 
Lakeview, !ll'ev ••••.................•.... 
LasVegas,Nev .........•............... 
Laws, Cal ...•...............•..•........ 
Little Summit, Nev ••................... 

Elevntlon 11 nnd de-
scription. 

l'lnce. 

Pagu. 
33,44 Lunfng, Nev ...•...•...............•.... 

39, 40, 44 MagnUB, Nev •••................••..•.... 
38 Main Lino Junction, Nev ••.............. 

42,44 '1 MoLenns, Nev •••••.....•................ 
38, 39, 44 · Mcsweeney Junction, Nev ....•......... 

42,44 Millers, Nov •••.............•............ 
43 Mina, Nev .................•............ 

35,44 
37,38 

44 

44 

30,44 
43,14 

44 
31, 32, 44 

31,44 

35,44 

36,37 

36 

41,44 

31,44 

43,44 

44 
44 

42,44 

30 
33,44 

44 
36 

37 

43,44 

38 

29 

40,44 

44 
36,44 

30 
41 

43,44 

42,44 

Modoc, Nev •.....................••..•.. 
Moqulst, Nev ............•.•.......•.... 
Morgan Mills, Nev .........•......•..•.. 
Mound House, Nev ..•...........••..... 
Mount Montgomery, Nev .•••............ 
New Dosi.on, Nev ...................... . 
Nichols, Nev •••......•••.....•....•..... 
Owens, Nev •.•.......................... 
Pioneer, Nev ••.....•.......•............ 
Queen, Nev •.......•........•........... 
Ralston, Nev ••••..•.......••....•....... 
Randall, Nev ..............•....••...... 
Redllch, Nev ••••........•.......•.••.... 
Red Rock, Nev .....................•... 
Reno, Nev .........•......•.......•..... 
Reservation, Nev ..........••....••.•... 
Rhodes, Nev ••.....•................•... 
Rio Vista, Nev ••...........••.......•... 
Rook Hill, Nev ......................... . 
Rosewell, Nev •••••..................•... 
Schurz, Nev ••••......................... 
Shealy, Cal •••.........•................. 
Sliver Peak Junction, Nev ............. . 
Sodavllle, Nov .............•......•..... 
Steamboat Springs, Nov ••..•...... : .•... 
'sunland, Nev ...... · .................... . 
Thome, Nev .................•.•....•••. 
Tonopah, Nev •••••.........•...•..•..... 
Tonopllh Junction, Nov ...•............. 
Tugole, Nev •••...•............•.••...... 
Tule,Nev •••..........••......•......... 
\Vagner, Nev ••••....•.....••........•••. 
Wasbuska, Nev •..•..•.•..•.•........... 
Washoe, Nev ••••..........•.....•....... 

El ovation 
and de

scription. 

Pagu. 
33,34,44 

33,44 

35 

44 

36,44 

35,44 
34,44 

44 
44 
30 

30,31,44 
44 

34,44 

42 

44 
38,44 

42,43,44 

37,44 

44 
34,44 

37,44 

29 

44 
44 

44 
34,35,44 

39,44 

32,33,44 

43,44 

44 
34,44 

29 

42 

33,44 

36,44 
34,41,44 

44 
44 

37,44 

32,44 

29,30 

49 
0 


