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RESULTS OF SPIRIT LEVELING IN NEW MEXICO, 1902 TO
1909, INCLUSIVE.

R. B. Mapsaary, Chief Geographer. |

INTRODUCTION.

Scope of the work.—All results of spirit leveling in New Mexioo
by the United States Geological Survey are included in this report,
arranged by guadrangles. All elevations arc based on preliminary
heights of bench marks along the precisc-level line of the Coast and
Geodefie Survey from Ban Diego, Cal., via Mellen and Flagstaff,
Ariz., to Albuquerque, N. Mex., and on the precise line of the United
Btates Geological Survey from the Arizona-New Mexico boundary
line viag Rincon and Albugquerque te Crba, X, Mex.

Personnel—The field work from 1902 to 1906, inclusive, was done
under E. M. Douglas, geographer, and the later work under E. C.
Barnard, geographer, under the general direction of B. 1. Marshall,
chief geographer. The names of the wvarious levelinen wre given
in the iniroduction to each list. The office work of computation, ad-
justment, and preparation of lists was done mainly by 8. 8. Gannett,
geographer, and It H, Baldwin, topographer, and sinee 1807 under
the general direction of E. M. Douglas, geographer.

(laseificedion.—The elevations are clascified as precise or primary
according to the metheds employed in their determination. For
precise-level lines instruments and rods of the highest grade are used ;
each line is run both forward and backward, snd every precaution
i= taken to guard against error. The allowable divergence between
the forward und the backward lines in feet is represented by the
formula 0.017+/1), in which I} is the distance in miles between bench
marks. For primary lines standard ¥ levels are used; lines are run
in circuits or are closed on precise lines, with an allowable closing
error in feet represented by 0.03+/D, in which D is the length of the
cireuit in miles, sufficient care being given to the work to maintain
this standard. For levels of both clesses carsful office adjnstments
are made, the small cutstanding errors being distributed over the
lines. i
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Bench marks.—Tha standard bench marks are of two forms. The
first form is a circulur hronze or aluminum tablet (¢ and E, PL T),
83 inches in diameter and one<quarter inch thick, heving a 3-inch
stem, which is cemented in a drill hole in solid rock in the wall of
some public building, a bridge abutment, or other substantial
masonry structure. The zecond form (F, PL I), used whera masonry
or rock is not available, consists of a hollow wrought-iron pest 34

inches in outer diameter and 4 feet in length. Tha bottom is spread

out to a width of 10 inches in order to give a firm bearing on the
earth. A bronza cap is riveted over the top of the post, which is
set about 3 feet In the groumd. A third style of bench mark with
abbreviated lettering (B and 7% Pl I) is wsed for unimpertant
points. This consists of a aspecinl copper neil 1} inches in length
driven through a copper Washer seven-eighths inch in diameter, The
tablets, % well as the caps on the iren poats, are appropriately lettered,
und cooperation by States is indiented by the addition of the State
name {&, PL I}

The numbers stamped on the bench mnrks described in the follow-
ing pages represcnt the elevations to the nearest foot, as determined
by the levelman. These numbers are stamped with f-inch steel dies

- on the tahlsts or post eaps, to the left of the word © feet.” The office
adjustment of the notes and the reduction to mean sea-level datum
may so change some of the fignres that the original markings are 1 or
2 feet 1n error. It is sssumed thot engincers and othors whe have
oceasion to use the bench-mark elevalions will apply to the Director
of the United States Gleological Survey, at Washington, D. C., for
the adjusted values, and will use the markings as identifiention
numbers only,

Datum—All United States (reological Burvey elevations are re-
ferred to menn sea level, which is the level thut the sea would assume
if the influente of tides and winds were eliminated. This level is
not the elevation determined from the mean of the highest and the
lowest tides, nor is it the half sum of the mean of all the high tides
and the mean of all the low tides, which is called the half-tide level,
Mean sea level is the average height of the water, all stages of the tide
being considered. Tt is determined from observations made by means
of tidal gages plnced at staticons where local conditions, such as long,
narrow bays, rivers, and like features, will not affect the height of the
water. To obiain even approzimately correct results these observa-
tions must extend over at least one lunar month, and if accuracy iz
desired they must extend over several years. At ocean stations the
half-tide level and the mean sea level usually differ but little. It is
nssumed that there is no difference between the mean sea level as
determined from observations in the Atlantic Ocean, the Gulf of
Mexico, or the Pacific Ocean,
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The connection with tidal stations for bench marks in certain areas
that lie at some distance from the seacoast is still uncertain, and this
fact is indicated by the addition of a letter or word to the right of
the word “ Datum ” on tablets or posts, For such areas corrections
for published resnlts will be made from time to time as the precise-
level lines of the United Sfates Geological Survey or other Govern-
ment organizations sre extended. '

Topographic maps—Maps of the following quadrangles wholly or
partly in New Mexico have been published by the TInited States
Geological Survey up to May 1, 1811, They may be obtained,
except a3 noted, for & cents each or $3 o hundred, on application to the
Director of the Survey at Washington, In. C,

Albuguerque. Las Crices,
Bernal. JTae Vegas,

Canyon de Chelly (Ariz-N. Mex.). Mount Taylor.
Cheaco. 8t Jobne (Ariz-N. Mex.).
Corazon. Ban Pelro,
Deming. Hanota Clara.

Fort Bayard, sperlal (10 centsy. | Bontn Fe

Fort Deflance (Aris.X. Mex. ). Hantn Kitn, spocial.
Galling. Silvor City.

Jemes, Bocorrc.

Lamy, ‘Watrous.

Largo. + Wingate.

PRECISE LEVELING.

Athuguergue, Engle, Las Oroces, Lajoys, Lox Lunas, Rineom, 3an Mareial,
Boeerre, and Tonnes Quadrangles.

BEERALILLO; TMNA ANL, BIEEEA, BOCOBED, AND VALENCLL COUNTTRS,

The following are the results for the New Mexico portion of a pre-
cise level line run in 1905 by M. 5. BDright aleng the Atchison, Topeka
& Santa Fe Railwey from Albuquerque, N. Mex., south io El Paso,
Tex, The elevations are in gecord with the height of 2 bench mark
at Rincon defermined by precize leveling from Yuma, und adjusted to
the preliminary heights of bench marks near Albuguerque determined
by the procise level line of the Coast and Geodelic Survey in 1909. By
applying the orthometric correction to the elevations between Rincon
and Albuquerque, a close sgrecment was obtained with the Coast and
Geodetic Burvey preliminary elevations near Albnguerque.

ALBTAUERAQTE QUATRANGLE.

Albuquerqus somth alomg Atchison, Topeka & Banta Fa Ry, t Ban Marcial
(portlon of llna),

Albuquergue, corner of Hallroad Avende and First Street, at north-
weat corner of Alearado Holel grounds, in cement; Irom post  Feet.
(Const and Geodetie Survey, wnadlested valoe 1910y ___ 4, B52 241



8 SPIRIT LEVELING IN NEW MERXIIOO, 1802 TO 1008,

Faet,
Albuguergue, In front of statton; top of rall . 4,0062.0
Albuguergue, southwest corner of Coal and Second Streets, 90 feet
west of weat end of vladuet over Atehlson, Topeka & Santa Fe
Ry. tracke, #et In ¢ement; lron post (Coast and Geodetle Sarvey
unadfusted value 1610) .. - ameme 4, 849, BH
Albngoerque, sontheast coroer of foondation of firkt pler west of
main line of Atchison, Topeka & Bsnta Fe Hy. under south side
of VIaduet; CrObB. oo cmamarm oo m e g e mmm e ey DR, T2
Albuguerque, 3.2 miles south of, 6 feet west of track, &t third tele-
graph pole morth of gube: lron poat (Cogst and Geodetic Buryey,
mnndjusted value JBR0) .o Cmacmien 4, B30, 488

LOB LUNAB QUADRANGLE.

Albuguerqtie south aleng Atohlagn, Topeks & Basia Fe Ry. t2 Ban Marcial
(portlen of How).

Alboquernue, .3 wmilea south of, (AN feet sooil of milepoat DOW, 66
feet ennt of tracks, 18 feot south of gole; lvon post. {Coosl and Geo-

detic Burvey, onadjoared valoe 190 4 02T 084
Barr, In front of sipoboanI; topof twell____ 4 911.7
Isletn, 3 milea porth of, west of track, 1N fewt oofthwesl of balle-

post 912, at soutbeast eoroner of el hodwe; top of bollo o ___ 4, 930181

Inlets, 3 miles porth of 450 beet north of milepost G120 @600 foot
north of section houss, WK feet eaut of track; troo post (Corst and

Geodetic Survey, wnadjusted walue MWWy ____________ __ £ 503, 010
Isleta, 2 miles north of, on perth pler of hrldge over Hio Granpde

River east of track; ciieeled podate 4 9. T2
Ieletn, in front of statiem; top of eall . 458083

Ieleta, 0.2 milo southwest of station, B0 feet west of H1 Paso ling

trock, 200 feet enst of transcontinental! line track, 5 feet north of

etone post, ln cement; irvn post (Coust and Geodetls Surver, angl-

Justed value 110, cucmmemeecme e — — e — e m e e e BB 038
Igletn, 2 miles south of, T00 feet sowth of milest §17, on south-

west cap of bridge 824; top of Bolt . ceume e e 4,871 44
Igleta, 3.0 miles south of, 100 feet morth of romd crossibg, 50 feet
wast of track; Iron poBt_ e am———— 4, 889, haz

Loe Launas, 700 fect north of etatlon, 40 feet west of track at road
crogging, at northeast corper of Solomon Lunas's yerd fence;
irom poet e ey M e m e & B, 500

T.os Tamnas, dn front of etatlon; fop of rall e 4 851, B
Los Tunag & miles south of, 50 feet east of track, 10 feet north of

gabe: rou PoBt e e e aees 4,838, 0G0
Los Lunas, 5.7 miles soath of, 45 feal wost of track, at road cross-

img: fvom posb__ e 4, 821117
Belen, 1.2 miles north of, 5 feet enst of frack at road crosaing; iron

PORE: o sesi s e s e B0 e - SN B
Belen, in front of station; top of l'a“ ______ cmeme 4, 504, 0
Belen, 1.7 miles south of, 50 feet west of Junctlon with Helem cut-

off, 280 feet south of milepost 9284 ; dvon poat____ ... 4,788,130

Belen, 4.8 miles south of, 220 feet acuth of mllepost D37, 00 fect
wost of trnek, 8 feet north of gate; Iron post_ o ... 4, 708.672




