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LETTER OF TRANSMITTAL

ARKANSAS GEOLOGICAL SURVEY
Little Rock, Arkansas

August 4, 1936.

Hon. Je« M, Futrell,
Governor, State of Arkansas,
Little Rock, Arkansas.

Dear Governor Futrell:

The first official 1list of elevations in Arkansas was
published in 1894 in Volume II of the Annual Report of the
Geological Survey of Arkansas for 1891, by John C. Branner,
State Geologist. A chapter in that report is entitled,
"Elevations in the State of Arkansas" and contains a list
of 1,935 elevations of cities, towns, post offices and
other points. A second list of elevations was published in
1906 in United States Geological Survey Professional Paper
46, "Geology and Underground Water Resources of Northern
Louisiana and Southern Arkansas," by A. C. Veatch, This
list, which is entitled, "Altitudes in Southern Arkansas,”
gives the elevations of 754 points in 26 counties of the
Gulf Coastal Plain of southern Arkansas.

In view of the continual demand by engineers and
others on the State Geological Survey for elevations through-
out the state and, as level lines aggregating many thousands
of miles have been run by the United States Coast and Geo=
detic Survey, the United States Geological Survey, the Corps
of Engineers, U. S. Army, the Arkansas Geodetic Survey, the
engineering staffs of many of the railroads, and by engineers
in private practice, since 1915 the results of which are
published in some 258 reports, many of which are difficult
to secure, it has become apparent that a new list should be
compiled and the published lists brought down to date., The
present set of nine volumes, which include 14,421 elevations
from reliable sources, is an attempt to provide such a list.
Especial effort has been made to include the elevations of
practically all towns, community centers, and mountains.

The compilation of the elevations listed in this volume
and the remaining eight volumes of the report was begun in
1929 and continued from time to time through 1930, 1931, and
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1932 by the personnel of the Arkansas Geological Survey.

In 1933 the work was considerably expedited by the United
States Coast and Geodetic Survey-Civil Works Administration
"Tocal Control Surveys" project in Arkansas under the
direction of the writer and in which 420 men were employed
and many hundreds of new elevations determined.

Through the interest of Captain R. C. Limerick,
Director of Operations of the State Works Progress Adminis-
tration, personnel has been supplied for the completion of
the worke In October 1935, the work began to take final
form under Project Supervisor Carroll Allison and was later
brought to completion under Supervisor George A. Rogers.

« Branner,
Geologist,.
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INTRODUCTION

By George A. Rogers
ARRANGEMENT OF VOLUMES

The llst of elevations in Arkansas which has recently .
been completed by the Arkansas Geological Survey with the
assistance of personnel supplied by the Works Progress Admine
istration contains the elevations of 14,421 points in Arkane
sase For convenience in publication and use by engineers and
others, the report has been divided into nine ?9) volumes,
each of which contains elevations in a single group of coune
ties. The numbers of the volumes and the corresponding coune
ties for which elevations are listed are as follows:

Vols I Calhoun, Clark, Columbia, Dallas, Hempstead,
Lafayette, Little River, Miller, Nevada, Ouachita
and Union,

Vol. II Ashley, Bradley, Chicot, Desha and Drew.
Vol. III Arkansas, Cleveland, Grant, Jefferson and Lincoln.
Vol., IV  Lee, Lonoke, Monroe, Phillips and Prairie.

Vols V Crittenden, Cross, Jackson, St. Francis and Wood-
ruff,

Vols VI  Clay, Craighead, Greene, Lawrence, Mississippi,
Poinsett and Randolphs

Vol. VII Baxter, Benton, Boone, Carroll, Cleburne, Crawford,
Fulton, Independence, lzard, Madison, Marion, New-
ton, Searcy, Sharp, Stone, Vean Buren and Washing-
ton.

Vol., VIII Conway, Faulkner, Franklin, Johnson, Logan, Pope,
Sebastian and White.

Vol. IX Garland, Hot Spring, Howard, Montgomery, Perry, .
Pike, Polk, Pulaski, Saline, Scott, Sevier and
Yell,
These county groups, together with the corresponding
volume numbers, are shown in Plate V.

DATUM PLANES

The datum plane to which each elevation is referred is
noted under each elevation description given. . However, only




two reference datum planes are used in nearly all instances in
the present volumes. These are (1) "Mean Sea Level" as deterw
mined by the 1929 General Adjustment of the First Order Level
Net by the United States Coast and Geodetic Survey and (2)
"Mean Gulf Level" as determined by the Mississippi River Come
mission in 1899. The first is used for all elevations deter=
mined by the United States Coast and Geodetic Survey, the
Unlted States Geological Survey, the Arkansas Geodebic Survey
and a few others. The second is used for the elevations detere
mined by the Corps of Engineer, United States Army, principally
in eastern Arkansas and in areas subject to flood by the
Mississippi River and its tributaries.

' The difference between the published elevations based on
the two datum planes 1s never greater than .4 foot in Arkansas
and is not the same at all points.,

The term "mean sea level" is often used rather broadly by
engineers without much thought as to its true meanings, Theo=
retically, mean sea level is the level the sea would assume
1f all effects of wind end tide were eliminated. If we assume
this theoretical level to conform to that of the ideal curvae
ture of the earth on the Atlantic Ocean, the Pacific Ocean and
the Gulf of Mexico, we would have an ideal "mean sea level."
However, the United States Coast and Geodetic sSurvey, from re-
sults obtained by running 60,000 miles of precise level lines
in the United States and from 20,000 miles of precise level
lines by the Geodetic Survey of Canada, and many years of ob=
serving 26 tide gages, has arrived at the conclusion that this
ideal condition does not exist,

The following tables show the relative position of the
Gulf of Mexlico and Atlantic and Pacific Ocean levels at a few
of the principal tide gaging stations, always assuming that
the actual mean of the tide reading at Galveston, Texas repree
seénts the "ideal mean sea level." The plus signs indicate
that the sea is higher than at Galveston, Texas, the minus
signs indicate that it is lower.

Gulf Coast Feet
Galveston, Tex, 0,000
Pensacola, Fla, - 0,164
Cedar Keys, Fla, - 04260

Atlantlic Coast

Ste Augustine, Fla. - 0,885
Cape May, N, J. + 0.065
Boston, Mass, 4 0.229
Halifax, N, S, $
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Pacific Coast Feet
San Diego, Cal, ¢ 1,088
San Francisco, Cal. ¢ 1,115
Seattle, Wash. + 1.575
Prince Rupert, B. C, ' + 1,903

Thus it is seen that there is actually lack of perfect conform=-
ity to the "ideal mean sea level" and if the sea occupied the
space now occupied by the North American Continent and held

1ts relative level as indicated by the tide gage readings, the
surface of the sea at mean tide would be slightly warped ine
stead of conforming to the ideal curvature of the earth.

With the adoption of the 1929 General Adjustment of the
First Order Level Net of the Unlted States Coast and Geodetic
Survey these observed differences of the actual sea level
were absorbed into the net by adjusting the elevations of the
intersections of lines between gaging stations in proportion
to their distances from the gaging stations. All elevations
were then adjusted to the nearcst intersections, the resulte
ing datum being the "Mean Sea Level," which is one of the
data used in this publicationy The methods used in determine
ing this datum are discussed in detail in an article, "The
1929 Adjustment of the Level Net," by He H. Rappleye, of the
United States Coast and Geodetic Survey, which appeared in
the "Military Engineer," November-December, 1932, and in the
United States Coast and Geodetic Survey Special Publication
No, 166, "Geodetic Operations in United States," January 1,
1927 to December 31, 1929; by Wm, Bowie, and Special Publica-
tion Nos 140 of the United States Coast and Geodetic Survey
entitled "Manual of First-Order Leveling" by Henry C. Avers,

"Mean Gulf Level" is the datum used by the Corps of
Engineers, United States Army, which was adopted by the
Mississippi River Commission, June 21, 1899, and is based on
a five year record of the automatic tide gage at Biloxi,
Mississippis Several railroads have also used this datum.
Due to the fact that only one gaging station was used in de-
termining this datum, the "warp" or "tilt" of the level of the

"sea, is not considered and the elevations given above the
"Mean Gulf Level" are actually the vertical distances above
the mean of the tide at Biloxi, corrected only for normal
earth curvature. Consequently, the differences between "Mean
Sea Level" and "Mean Gulf Level" are not constant in differ=
ent areas. For example, at Memphis, Tennessee, elevations
obtained from "Mean Gulf Level" are 0,294 feet higher than
those obtained from "Meon Sea Level," while at Helena, Ark-
ansas, those obtained from "Mean Gulf Level" are 0,099 feet
higher than those obtained from "Mean Sea Level," In the de-
tailed descriptions of authorities a conversion factor, if it
is known, is noted.

The Cairo, Memphis and Vicksburg datum planes, formerly

—



ugsed by the Mississippi River Commission in lieu of more accu-
rate information, were considered as temporary only. Both
were finally abandoned in 1930 and the Corps of Engineers,
United States Army, now refer all of their elevations to the
"Mean Gulf Level" datum.,

The leveling operations conducted by the Corps of Engi-
neers, United States Army, under the jurisdiction of the
Mississippi River Commission, are of a high order of accuracy
and have been uscd in their studies of the lands subject to
flood along the Mississippi River and its tributaries, This
leveling was not included as a whole, in the 1929 General
Adjustment, It is to be hoped that in the future connections
may be made between all of the United States Corps of Engineers
lines and those of the Coast and Geodetic Survey, and adjust-
ments made so that eventually the "Mean Culf Level" datum can
be abandoned and all elevations in the United States and Canada
referred to one datum, i.e., "Mean Sea Level," 1929 adjustment.

ARKANSAS AUTHORITIES USED

United States Coast and Geodetic Survey

Of first importance is the First Order Level Net of the .
United States of the Coast and Geodetic Survey, comprising
2,000 miles of first order accuracy levels and 550 miles of
second order accuracy levels in Arkansas., This is included in
the 1929 General Adjustment and referred to the "Mean Sea Level"
datume The elevations determined are given in this publica-
tion. Additional second order lines with partially completed
areas, in which the level lines are spaced at intervals of 7%
miles, were executed in 1935, The elevations determined by
this latter survey are not yet available,

United States Geological Survey

In mapping 7%, 15 and 30 minute quadrangles in Arkansas,
the United States Geological Survey, has completed many hun-
dreds of miles of levels to supply the necessary vertical cone
trols Thousands of permanent and temporary bench marks have
been established by this agency and their descriptions and ele=
vations are referred to "Mean Sea Level" and are listed in
this publication.

Corps of Engineers, United States Army

Acting under the authority of the Mississippi River Come
mission, the Corps of Engineers, United States Army, have ex=
ecuted many hundreds of miles of levels of first and third
order accuracy along the Mississippi River and its tributae
ries, This work was done under the direction of the Memphis,
Tennessee, and Vicksburg, Mississippl, district offices, All
bench marks placed by this agency have been described and elew




















































































































































































































































































































































































































































































































































