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FOURTH GENERAL ADJUSTMENT OF THE PRECISE LEVEL NET IN THE UNITED STATES 
AND THE RESULTING STANDARD ELEVATIONS. 

By WILLIAM BOWIE, Inspector of Geodetic Work and Chief of the Computing Division, United States Coast and 
Geodetic Survey, 5-d H. G. AVERS, Computer, United States Coast and Geodetic Survey. 

QENERAL STATEMENT. 

This publication gives the results of the fourth general adjustment of the precise level 
net in the United States. The other three adjustments were reported on in the publications, 
Appendix 8, Report of the Superintendent of the United States Coast and Geodetic Survey for 
1899, entitled “Precise Leveling in the United States,’’ Appendix 3, Report for 1903, entitled 
“Precise Leveling in the United States with a readjustment of the level net and resulting 
elevations,” and “Precise Leveling in the United States, 1903-1907.” The purpose of each of 
those three reports was to bring the publication of the results of precise leveling in the United 
States up to the date of issue. The first one (Appendix 8, 1899) set forth the methods employed 
in making the general adjustment of tha precise level net then existing, and gave what was 
considered to be the most important items of information and opinions in regard to precise 
leveling which had been acquired during the course of a long and careful investigation of the 
problem of making the net adjustment and of securing the highest degree of accuracy in future 
precise level observations consistent with a reasonable degree of economy and rapidity. 

The other two publications furnished such additions and corrections as would bring the 
information in regard to precise leveling in the United States up to the years in which they were 
printed. 

The purpose of the present publication is to set forth the results of the latest adjustment 
of the level net which includes all of the precise leveling done prcvious to tha year 1912, except 
those lines which do not form portions of closed loops, and to present the information regarding 
precise leveling which has been accumulated since 1907. 

This publication differs from the other three reports on level net adjustments in several 
particulars, the principal of which are: (1) The orthometric correction is applied to ths standard 
elevations to the westward of the Mississippi River, as it has been found necessary to apply 
this correction to the leveling in high altitudes. The Superintendent decided in 1910 in favor 
of the orthometric rather than the dynamic correction for standard elevations. (2) The eleva- 
tions are given in feet as well as in meters. This change in the previous practice was made for 
the reason that practically all tho surveyors and engineers in the United States express eleva- 
tions in feet rather than in meters. (3) The accuracy of the recent leveling of the United 
States Coast and Geodetic Survey has been computed by formuloo adopted by the Seventeenth 
General Conference of the International Geodetic Association held at Hamburg iri 1912 (see PP. 
88 to  90). 

Engineers and others intent only upon securing the necessary information to enable them 
to extend leveling, or upon using the elovations contained in this volume as data for various sur- 
veys and engineering projects, will find what they desire on pages 90 to 162, commencing with the 
standard elevations of bench marks. The descriptions and locations of bench marks are given 
on pages 162 to 294. At the back of the volume, page 295, is an index of bench marks arranged 
by states which should be consulted. The elevation of each bench mark in the net is given 
in this volume, but it was found impracticable to include all of the descriptions. All descrip- 
tions not found in this volume are contained in the reports of the three previous level net 
adjustments, viz, Appendix 8, Report 1899; Appendix 3, Report 1903; and “Precise Leveling in 

5 
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the United States, 1903-1907.” The index referred to indicates in which report the descriptions 
may be found. Any one or all of those reports or copies of certain of their pages will be fur- 
nished upon request to the Superintendent. A sketch of the whole net is shown in illustration 
No. 5. , 

A number of the members of the Computing Division and several field officers who have 
been temporarily assigned to that division, assisted in the computation and adjustment of the 
levels and in the preparation of the results for the printer. The authors desire to express their 
appreciation of the service rendered by them, and especially that rendered by Mr. W. D. Lambert. 

$2 
NEW LINES OF LEVELING. 

In 1906, 1907, and 1908 a line was run from San Diego, Gal., to Ogden, Utah. I ts  length 
is 1558 kilometers (968 miles), of which 731 kilometers (454 miles) were run after 1907. 

In  1906, 1907, and 1908 a line was run from Pocatello, Idaho, to Crawford, Nebr., via 
Butte and Huntley, Mont. The length of this line is 1504 kilometers (935 miles), of which 
668 kilometers (415 miles) were run after 1907. 

I n  1909 and 1911 a line was run from Goffs, Cal., to El Reno, Okla., Gia Albuquerque, 
N. Mex. Its length is 1976 kilometers (1228 miles). 

I n  1910 and 1911 a line was run from Fort Worth, Tex., to El Paso, Tex. I ts  length is 
995 kilometers (618 miles). 

I n  1911 and 1912 a line was run between Brigham, Utah, and San Francisco, Cal. This 
line was not completed until late in 1912 and too late for its incorporation in the 1912 level 
net adjustment. Its length is 1434 kilometers (891 miles). The results of this line are not 
included in this report. I t  is expected that they will appear in another publication in the 
near future. 

When the office computation was made of the levels run by the United States Coast and 
Geodetic Survey from Pocatello, Idaho, to Crawford, Nebr., via Butte and Huntley, Mont., 
the loop of which this line is a part failed to close by about 2 meters. All efforts in the office 
faiIed to locate the error exactly, and in the spring of 1910 a party was sent to Pocatello to begin 
a single line of check levels. This party was at work about six months and ran levels over 1560 
d e s  of the circuit. One of these 
errors was in the new leveling between Pocatello, Idaho, andButte, Mont., and the other was in  
the line, between Cheyenne, Wyo., and Ogden, Utah, which was a part of the net adjusted in 1907.* 
The loop closure was siitisfactory after these errom were eliminated. 

Besides the above new lines added to the precise level net by the United States Coast and 
Geodetic Survey, the following lines, forming portions of closed loops, have been added by the 
United States Geological Survey: 

Albuquerque, I?. Mex., to El, Paso, ?‘ex.-Length 409 kilometers (254 miles). The field 
work was done in 1905. 

MitcheZZ, Id., to OakZand, ILL-Length 214 kilometers (133 miles). The field work was 
done in 1906 and 1907. 

MitcheZZ, I d . ,  to LouiswiZZe, I.y.-Length 102 kilometers (63 miles). The field work was 
done in 1911. 

Duquoin, m., to Shmeetoozon, lZZ.-Length 114 kilometers (71 miles). The field work was 
done in 1906. 

Georgetm, Ky., to LouisviZZe, Ky.-Length 127 kilometers (79 miles). The field work 
was done in 1906. 

The two following lines of precise leveling by the United States Geological Survey are not 
included in the 191 2 adjustment, as they form only spurs, and their results have been published 

At each of two places an error of 1 even meter wm found. 

~ 

* The level net of 1907 wascomposed almost entirely of leveling on theninety-elghth meridian and eastward. To the westward of that meridlap 
there was one loop, which closed at Cheyenne, and one line of levels, from Cheyenne to Seattle. Tho observed elevations, as carriad from the Gulf 
and Atlantic to Seattle, agraod within 3 centinieters with mean sea level at that place, as determ&ed by long series of tidal observations. This 
close agreement was later found to be due to the fact that the 1 meter mistake (and the accumulated accidental and systematic errom) m a  
balanced by the orthometric corrections which had not been applied. After making the correction of 1 meter and applying the orthometric cor- 
rections to the various lines, the closing errors are those showneon illustretion No. 6 of this publication. 
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in bulletins of that Survey: One line was run in trhe years 1905 to 1907 from Rincon, N. Mex., 
to Yuma, Ariz., via Deming, N. Mex., and is 851 kilometers (529 miles) in length; and the other 
line, 377 kilometers (234 miles) in length, was run in 1906 and 1907 from Crookston, Minn., to 

.International Falls on the Rainy River. 
All of the above lines by the United States Geological Survey were run with instruments 

of the same type as the United States Coast and Geodetic Survey level shown in illustrations 
Nos. 1 and 2. 

The following two lines by the United States Army Engineers have been included, as new 
lines, in the latest adjustment of the level net: 

Lawrenceburg, Id., to ‘Cairo, Ill., along the Ohio Biver.-Length 743 kilometers (462 miles). 
The field work was done in 1903, 1905, and 1906. 

Tewe Haute, Id., to Shawneetown, Ill., along the Wabash River.-Length 361 kilometers 
(224 miles). 

The 1912 adjustment includes 8103 kilometers (5035 miles) of precise leveling more than 
the adjustment in 1907-6033 kilometers (3749 miles) by the Coast and Geodetic Survey, 966 
kilometers (600 miles) by the United States Geological Survey, and 1104 kilometers (686 miles) 
by the United States Army Engineers. 

There were 302 miles run by the United States Coast and Geodetic Survey and 763 miles 
by the United States Geological Survey between 1907 and the beginning of 1912 which have 
not been incorporated in the adjusted net, as they did not form parts of closed circuits. The 
results of those lines are not included in this publication. 

The field work was done in 1911. 

INSTRUMENTS USED. 

With the exception of a very few miles, all the precise leveling by the United States Coast 
and Geodetic Survey and the United States Geological Survey added to the level net, since the 
last adjustment, has been done with the type of instrument designed in the office of the United 
States Coast and Geodetic Survey, and fully described in Appendix 3, Report for 1903. Very 
accurate and rapid work has been done with this level in the United States. It has also 
been adopted for precise leveling by a number of other countries, and it is believed that it will be 
used t o  a great extent by surveyors and engineers in general wh’en it becomes better and more 
widely known. The 
rods used are of the direct reading type and carry a centimeter graduation on which readings 
are made to millimeters by estimation. The rods, made of white pine, have been impregnated 
with paraffin to such an extent that their lengths are apparently not affected by moisture. 
This type of rod is described in Appendix 8, Report for 1899, pages 418-419 and three view of 
i t  are shown in illustration No. 3. 

The rods used by the United States Co’ast and Geodetic Sbvey  were standakdized at the 
office of that bureau just before and just after each field season, and on a number of days during 
the season the rods were compared in the field with a piece of steel tape on which two marks 
were made about 3 meters apart, That portion of the rod between the silver plugs at 0.1 and 
3.1 meters was used in the comparison. 

The index errors of the rods, which are the differences between 1 decimeter and the dis- 
tance from the foot of the rod to the cross on the silver plug at approximately 0.1 meter, were 
made the same for each pair of rods, within a very small amount. 

Two views of this instrument are shown in illustrations Nos. 1 and 2. 

ADJUSTMENTS OB INSTRUMENTS. 

The adjustment, of the instrument is similar to that of the engineers’ dumpy level, and the 
several operations need not be described here. The leveler should have with him a copy of 
Appendix 3, Report for 1903, in which the precise level used by the United States Coast and 
Geodetic Survey is described in detail. The adjustments made in ths field are: (a) Adjust 
the universal level so that the bubble will remain in the center when the instrument is revolved 
in azimuth. ( b )  Make the axis of the bubble parallel t o  t,he line of sight by raising or 
lowering one end of the level vial. ( c )  Determine the reversing point of the micrometer head. 
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When the micrometer head is placed in such a position that the index coincides with the revers- 
ing point the bubble will remain in the center when the telescope is rotated 18OOin azimuth. 
(d) Determine the stadia interval of the instrument. This is done by laying off various dis- 
tances from the instrument and holding the rod at each and reading the three wires. From 
the distances and rod readings the stadia interval can be obtained easily. This interval may 
be furnished by the office, but it should be checked in the field. ( e )  The bubble of the universal 
level of the rod should be adjusted to the center when the rod is in a vertical position. <f> The 
rod should be tested for curvature. This may be done by directly sighting down its edges, or 
by placing the vertical wire of the instrument on the edges and noting whether they coincide 
throughout. (9) The vertical wire of the instrument should be tested to  see if it is truly vertical, 
and the horizontal wires should also be tested for horizontality. With the present type of 
instrument it is extremely seldom that a readjustment of these wires must be made in the field. 

INSTRUCTIONS FOR PRECISE LEVELING. 

The general instructions issued to  the precise leveling parties in 1908 and 1909 were those 
shown on pages 11-13 of “Precise Leveling in theunited States, 1903-1907.” After the discovery 
that mistakes of whole meters had been made on the loop Pocatello-Butte-Crawford-Pocatello, 
it was realized that certain additional safeguards should be employed in future leveling. After 
careful consideration of the subject the general instructions given below were issued by the super- 
intendent in March, 1910. They were followed by the leveling parties during the seasons of 
1910, 1911, and 1912. It will be noticed that many paragraphs are identical with those of the 
general instructions given in “Precise Leveling in the United States, 1903-1907.” 

In order that the reader may comprehend fully the spirit of the general instructions shown 
below, it may be well t? call special attention here to  three main points in regard to  the instru- 
ment used : 

The telescope is supported 
directly on trunnions between the objective and the middle of the telescope and on the point 
of a micrometer screw near the eye end. It is therefore not capable of being rotated about its 
axis of figure. The level vial is fixed relatively to  the telescope, except that the small range neces- 
sary for adjustment is provided. This makes i t  necessary to test the adjustment by a modifica- 
tion of the well-known peg method, as indicated later in the instructions. The simple instru- 
ment is used, as will be seen later, with an extremely simple program of observation. 

Second. A device for reading the bubble has been supplied which enables the observer to 
stand erect at all times and see the bubble and the rod alternately in quick succession without 
moving the eye and without even refocusing the eyes, the only change required being a mere 
shifting of the attention from ope eye to  the other. 

Third. Great care has been taken in all the features in the design of the instrument to 
prevent errors in observation due t o  changes in the relative temperature of different parts of the 
instrument. 

GENERAL INSTRUCTIONS FOR PRECISE LEVELING, MARCH, 1910. 

First. The instrument is irreversible and as simple as possible. 

1. Except when specific instructions are given to proceed otherwise, all lines are to be leveled independently in 
both the forward and backward directions. 

2. The distance between successive permanent bench marks shall nowhere exceed 15 kilometers. There shall 
be no portion of the line 100 kilometers long in which there are not a t  least 20 permanent bench marks. No perma- 
nent bench mark is to be counted in considering these limitg unless it is adequately described, nor shall both of two 
bench marks be counted if they are placed 80 near to one another and in such similar conditions of exposure as to be 
likely to be destroyed at  the same time. The preceding statements refer to all permanent bench marks with which the 
leveling is directly connected, regardless of whether they are new bench marks or old ones established by other organi- 
zations. The above-stated limits are to be regarded ab extreme lower limits. It is desired that the number of bench 
marks shall, in general, greatly exceed that just necessary to keep within the limits. A good example to emulate is a 
line run in New York State, in 1902, on which the average distance between bench marks was 2.5 kilometers. It is 
desired, also, that the bench marks in each general locality shall belong, in part, to each of several classes, such as bolts 
or other marks on buildings, squares cut or bolts or discs set in railroad masonry, such as bridge piers, water tanks, etc., 
stone posts, and iron-pipe bench marks. 
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3. The line of levels is to be broken by temporary bench marks into sections from 1 to  2 kilometers long, except 
where special conditions make shorter sections advisable. 

4. Temporary bench marks should be established in places where they will be free from disturbance by the track 
hands working along the road or by materials unloaded from cars. This is especially important when the tempo- 
rary bench mark is expected to hold the line for any considerable time. It is believed, howevefi, that an undetected 
error caused by disturbance of the bench mark will be exceedingly rare, when two points, one set-up of the instrument 
apart, are used for holding the line. 

5. At each city along the line, the leveling should be connected with at  least two stable bench marks which are 
cordected with the city datum. Connection should also be made with all stable bench marks of other organizations 
which may be found along the route. 

6. I n  general, the top of rail of the railroad track should be used as the rod support. However, footpins should be 
carried along during the progress of the work and they should be used whenever a train is known to be approaching or 
when there are special reasons for supposing the rail not to be in a sufficientlystable condition. 

7. When elevations and descriptions of bench marks established by a railroad (over which a line is to be run) are 
furnished to this office with a request by the officials of the road to have the precise leveling done by this Survey con- 
nected with them, as many of the railroad bench marks will be incorporated in our line of levels as can be done without 
greatly delaying its progress. The railroad bench marks which are of a permanent nature are to be treated in the same 
manner as new permanent bench marks established by the precise leveling party. If the permanent bench marks of 
the railroad are chiefly of the same general type they must not be given full weight in deciding whether there are enough 
bench marks in any section of the line. (See paragraph 2.) Bench marks of the railroad which are not of permanent 
character may be determined by extra foresights, aa in the manner provided for determining the height of rail in front 
of a railroad station (see paragraph 10). It will not be necessary to connect the precise leveling with the railroad bench 
marks which are in places not easily accessible. It will not be necessary to connect with each railroad bench mark 
where they are less than 1 kilometer apart. The benefits derived from connecting a line of precise leveling with rail- 
roal bench marks are: (a) That time is gained by having some permanent bench marks already established; (a) the ele- 
vations of the railroad bench marks resulting from the connection with precise leveling are of great value to the railroad 
concerned; and, (e) as the work progresses, a check is obtained on gross mistakes which might escape notice, by comparing 
the elevations furnished by the railroad with those by the precise leveling party. 

8. All old bench marks are to be called by their old names or numbers and are to be described fully by quoting the 
old description, i f  one is available, and by making additions or corrections to it. 

9. All new bench marks are to be designated by capital letters with numerical subscripts after the alphabet has 
been exhausted in each State. 

10. The elevation of the top of the railroad rail in front of each railroad station along the line of levels is to be deter- 
mined with a check. This may be done by using the point on the rail as a rod support i n  either the regular forward or 
backward running of the line, or by taking an extra foresight to it  on both the backward and forward runnings, or by 
&king extra foresights to it from two instrument stations near it in one of the runnings of the line. 

11. When it is desirable to get the elevations by means of which to compare the line of levels with the profile of 
the railroad, such elevations may be gotten by single readings on the rod held on top of the rail opposito water tanks, 
and over bridges and culverts. 

12. It is desirable that the backward measurement on each section should be made under different atmospheric 
conditions from those which occur on the forward measurement. It is especially desirable to make the backward 
measurement in the afternoon if the forward measurement was made in tho forenoon, and vice versa. The observer is 
to secure as much difference of conditions between the forward and backward measurements as is possible without 
materially delaying the work for that purpose. 

13. On all sections upon which the forward and backward measures differ by more than 4 m . O e  (in which 
R is the distance in kilometers leveled between adjacent bench marks) both the forward and backward measures are to 
be repeated until the difference between two such measures falls within the limit. No one of the questioned measures 
is to be used with a new measure in order to get this agreement. 

14. If any measure over a section gives a result differing by more than 6 millimeter8 from the mean of all the measures 
Over that section, this measure shall be rejected. No rejection shall be made on account of a residual smaller than 
6 millimeters unless there is aome other good reason for suspecting an error in this particular measure, and in such 
caws the reason for rejection must be fully stated in the record. 

15. Whenever a mistake, such as a misreading of 1 decimeter or 1 metor, or an interchange of sights (the back- 
sight being recorded as a foresight), is discovered in any measure after its completion and the necessary correction 
applied, such measure may be retained provided there are at least two other measures over the same section which me 
not subject to any suqh uncertainty. Provided, further, that when it is found that the  mistake was made on the last 
instrument station of the second running of a section and it is corrected on the same day and before beginning work on 
an adjacent section, such measure may be retained and no further measures of the section are to be required on account 
of the mistake. 

Such structures are usually shown on the railroad profiles. 

16. The program of obmrvation at each station is to be as follows: 
Set up and level the instrumcnt. Read the three lines of the diaphragm as seen projected against the front (or 

rear) rod, each reading being taken to the nearest millimeter (estimated), and the bubble being held continuously in 
the middle of the tube (i. e., both ends reading the same). As soon as possible thereafter read the three lines of the dia- 
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phragm as seen projected against the rear (or front) rod, estimating to millimeters as before, and holding the bubble 
continuously in the middle of the tube. 

17. At each rod station the thermometer in the rod is to be read to the nearest degree centigrade and the temperature 
recorded. 

18. At stations of odd numbers the backsight is to be taken before the foresight, and a t  even stations the foresight 
is to be taken before the backsight. As the same rod is held on a rod station for both the fore and backsights, the effect 
of this is that the same rod is read first at each set-up, it being the rod used for the backsight at the first instrument 
station. 

19. The difference in length between a foresight and the corresponding backsight must not exceed 10 meters. 
The difference is to be made as small on each pair of sights as is feasible by the use of good judgment without any 
expenditure of time for this particular purpose. 

20. The recorder shall keep a record of the rod intervals subtended by the extreme lines of the diaphragm on each 
backsight, together with their continuous sum between each two contiguous bench marks (temporary or permanent). 
A similar record shall be kept for the foresights. The two continuous sums shall be kept as nearly equal as is feasible 
without the expenditure of extra time for that purpose, by setting the instrument beyond (or short of) the middle point 
between the back and front rods. The two continuous sums for a section shall not be allowed to differ by more than a 
quantity corresponding to a distance of 20 meters. 

21. Once during each day of observation the error of the level should be determined in the regular course of the 
leveling and recorded in a separate opening of the record book as follows: The ordinary observations a t  an instrument 
station being completed, transcribe the last foresight reading as part of the error determination, call up the back rod 
and have it placed about 10 meters back from the instrument, read the rod, move the instrument to a position about 
10 meters behind the front rod, read the front rod and then the back rod. (The two instrument stations are between 
the two rod points.) The rod readings must be taken with the bubble in the middle of its tube. The required constant 
C to be determined, namely, the ratio of the required correction to any rod reading to the corresponding subtended 
interval, is 

(sum of near rod readings)-(sum of distant rod readings) 
(sum of distant rod intervals)-(sum of near rod intcr\ds)’ C= 

The total correction for curvature and refraction must be applied to the sum of the distant rod readings before using 
it in this formula. If Cis between 0.005 and 0.010 the observer 
is advised not to adjust the level, but if  C exceeds 0.010 the adjustment must be made. If a new adjustment of the 
level is made, Cshould at once be redetermined. It is desirable to have the determination of level error made under 
the usual conditions as to length of sight, character of ground, elevation of line of sight above ground, etc. The 
adjustment of the instrument to reduce C must be made by movhg the level vial, not by moving the reticle. 

22. Notes for future use in studying leveling errors shall be inserted in the record, indicating the time of beginning 
and ending the work of each section, the weather conditions, especially as to cloudiness and wind, and whether each 
section of the line is run toward or away from the sun. Such other notes should be made as promise to be of value in 
studying errors. 

23. The instrument shall be shaded from the direct rays of the sun, both during the observations and when moving 
from station to station. 

24. The maximum length of sight shall be 150 meters, and the maximum is to be attained only under the most 
favorable conditions. 

25. At the beginning and end of the season, and at least twice each month during the progress of the leveling, the 
3-meter interval between metallic plugs on t he  face 6f each level rod shall be measured carefully with a steel tape which 
shall be kept continuously with the party during the season for that purpose only. The temperatures shown by the 
thermometer inserted in the rod and by the thermometer attached to the tape at the time of each of these measures 
must be recorded. The purpose of these measures is to detect changes in the length of the rods and not to determine 
the absolute lengths. The absolute lengths are determined at the oflice between field seasons. 

2G. The tape furnbhed by the ofice for measurement of the rods is a piece of steel tape about 3.1 meters long, having 
near one end a fine line graduation and about 3 meters from it (at the other end of the tape) a series of fine milli- 
meter graduations on a steel rule riveted to the tape. With this special form of tape the meaaurement of a rod should 
be made somewhat as follows: The rod should be supported at about the 0.85 meter and 2.45 meter points only (approxi- 
mately quarter points) to get the least bending of tlie rod fpr any two-support system. In making tlie measurement 
the single line should be made to coincide with the fine line on the silver plug nearest the bottom of the rod and the 
reading diould be made a t  the line on the silver plug at the top of the rod. It is possible to estimate the half tenths of 
niillimeters on the rule which is attached to the tape. The tape should be placed on the face of the rod in such a way 
that the edge of the tape from which the steel rule does not project, coincides with the edge of the face of the rod nearest 
the meter marks of the rod. Care must be taken that the two edges coincide closely in’order that the tape may allways 
assume exactly the same position. The end of the tape a t  the foot of the rod diould be clamped firmly to tlie rod 
after the line on the tape and that on the plug have been made to coincide. The tape should then be smoothed down 
by thehand to make it lie perfectlyflaton thefaceof therod. With thehand lifted and, consequently, 110 tensionon the 
tape, the reading should be made from the nile attached to the tape near the upper or top end of the rod. 

As soon as each book of the 
original record is out of uae it is to be sent to the oflice by registered mail. The corresponding abstracts must be retained 
until an acknowledgement of the receipt of the original record at the oflice has hecn received. 

The level should not be adjusted if Cis less than 0.005. 

27. The field computations and abstracts are to be kept up as the work progresses. 
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28. No duplicates of the original records are to be made except of the descriptions of bench marks, of which dupli- 
cates in  tlie form of carbon copies are to be made. At least ohce during each montli such carbon copies as have accumu- 
lated are to be  sent to the Inspector of Geodetic Work. 

29. At least once each month, during tlie progress of the leveling, a test must be made of the adjustment of the 
.rod levels, and a statement should be inserted in  the record showing the manner in  whicli the test was made, whether 
the error was found to be outside the limit stated below, and whetlier an adjustment was made. With tlie bubble of 
the level rod held at tlie center, the deviation from the vertical of tlie plane intersecting the center of tlie face of the 
rod throughout its length and normal to tlie face of the rod, must be determined. Tlie deviation from the vertical 
of the plane coinciding with the €ace of the rod, must also be determined. If tlie deviation from the vertical exceeds 
10 millimeters on a 3-meter length of tlie rod, tlie rod level must be adjusted. 

30. On the left hand page of the record the number oE each instrument station at which tlie instrument is not set 
u p  in  the railroad track is to be included in  parentheses. Similarly, on the right hand page of tlie record, tlie designat- 
ing letter for the foresight rod (V, W, etc.) dial1 be inclosed in  parentheses, i f  said rod is not supported on the railroad 
mil. If the length of any portion of tlie level line run of€ the railroad is 25 meters or more greater than tlie railroad 
distance between tlie pomts of departure from and return to the railroad, tlien tlie distance along the track between 
these two points must be shown in the record. The purpose of these requirements is to furnish the office a means of 
detecting blunders in the leveling, by plotting the level line on the profile of the railroad. 

31. When it is expected that the forward and backward runnings of the line are to be completed up  to any one 
place, the elevation at  that place should be held by  two points, establislied a t  least one set-up of tlie instrument apart. 
When the leveling is continued from or to such a pair of points, the instrument should be set up  between them and 
readings of the rod taken on each point. The same arrangement of points sh07Ild be used a t  tlie completed end or 
ends of any detached portion of the line of levels. Either one of tlie two points may be used for carrying along the 
elevation, witli tlie other used only as a check against mistakes in reading tlie rod, or a disturbance of one or botli of 
them. The records should show clearly which one of tlie two points was used to carry tlie elevation and it is believed 
that it is good policy to use the same point (backward or forward) in  each case as far as may be practicable. It is 
believed that, by employing thia method, no mistake of a meler or a decimeter made in reading tlie rod, lield on a bench 
mark, will escape detection. 

32. As far as possible, all the permanent bench marks should be in  the main line of levels and not on spur or 
branch lines. One of tlie exceptions to tliis rule is wliere tlie line runs several miles off tlie railroad to tlie mark of 
a triangulation station. I n  such a case the spur, or branch line, is the more economical way of doing tlie work and will 
be satisfactory. Whenever a permanent bench mark is establislied by means of a spur or branch line, which has only 
one &-up, tlie forward and backward lines of the spur or branch should be run at different times of a day or on different 
days, i f  practicable. If it should be necessary to have tlie two runnings made one immediately after the other, tlio 
height of the instrument ehould be materially changed to make tlie second memure. Tliis would help to prevent 
any mistake in the leveling. 

33. Except in  rare cases, the permanent bench marks should be established before or guring the first running 
of the line. It is believed to be inadvisable to delay the tying in  of the permanent bench marks iiiitil after tlic. line 
has been run, even in only one direction. When i t  is impracticanle to establish a permanent aench mark before or 
during the first measurement of the line, an acceptable manner of tying in  the permanent bench mark or including 
i t  in the main line of levels is to establish a temporary bench mark on both sides of the proposed location of the per- 
manent bench mark and to leave the distance between them unleveled until the permanent bench mark has been 
act. The arrangement of the temporary bench marks established for this purpose should be  similar to that  described 
in the latter part of paragraph 31 of these instructions. This would provide for two points, tlie difference in  elevation 
between which are knomn, on each side of the permanent bench mark and tlie distance between the two pairs of points 
makes a section in  the main line of levels. A diagram showing the arrangement of the stakes and tho permanent bench 
mark is sliown below: -o-x-o-~-~-x-o-~-o- 

The positions of the instrument are shown by X, the positions of the temporary bench niarks b y  0, and the position 
of the permanent bench mark by  0. 

34. Chiefs of party should keep the length of sight great enougli to make it necessary to do a moderate amount 
of rerunning. If an observer is extremely cautious and confines all his observations to sights sufiiciently short to 
insure easy reading of the rod, it is possible to work month after month with almost no rerunning, b u t  the progress 
will be slow. On the other hand, it is certain that an attempt to take sights of tlie limiting length, 150 meters, at all 
times would lead to a very large amount of rerunning and the progress would not be mpid. It is believed that the 
maximum speed consistent with the required degree of accuracy will be  secured by  continually keeping the length 
o€ sight such that the amount of rerunning will be  from 5 to 15 per cent. An extremely small percentngo of rerunning 
would indicate an excess of caution on the part of the observer. The occurrence of a moderate amount of rerunning 
is due largely to an attempt on the part of the observer to obtain the maximum progress consistent with the required 
degree of accuracy and not to inability to secure such observations that little or no rerunning would be necessary. 
Observers have found a convenient rule in fixing the length of sight to be  to shorten the sights whenever the upper 
and lower thread intervals subtended on the rod are found to differ frequently b y  more than a selected limit. Each 
observer should fix tE,e limit from his own experience by  noting the relation between such B provisional limit and the 
amount of reriunning found to be  neceasary while using it. Such a rule is based npon the idea that tlie additional 
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errors which are encountered when the length of sight is increased are, in the main, those due to the increasing acci- 
dental errors in reading the rods. 

35. It is not thought, advisable to &ate definitely in these instructions the allowable limit on the rate ol divergence 
between the forward and backward lines, but this should be kept small. 

36. The record and the preliminary or field computation of precise levels must conform to the examples given 
.on pages 22 to 26 of this publication, except that in the computation shown on page 25 the five corrections for 
curvature and refraction, level, index, length of rod, and temperature are not. to be applied in the field. 

37. Should the experience of a chief of party indicate to  hiw th3t n change or changes in theac? instructions would 
facilitate the work in the field, he is urged to communicate with tkis office regarding such changes. 

38. When cases arise which are not provided for by these general instructions or by specific instructions, the chief 
of party will use his own judgment in the matter. 

COYUENTS UPON THE GENERAL INSTRUCTIONS. 

These instructions do not change the essential features of carrying on the field work of pre- 
cise leveling done under the general instructions as published in Precise Leveling in the United 
States, 1903-1907. They do, however, provide for greater safeguards against mistakes in reading 
the rod, which might remain undiscovered until the closure of the circuit of which the l i e  is 
a part. 

The instructions, in general, have been written in sufficient detail for their proper under- 
standing by the party carrying on the field work, but there are given below some comments 
which may be of value both in the field and office. 

Referring to paragraph 6 of the General Instructions: All the precise leveling by the 
United States Coast and Geodetic Survey has been along railroads and through the towns and 
cities on them, except short spur lines out to triangulation stations. Since 1903 the rail has been 
used as the rod support except when a train was known to be approaching, when a pin was used. 
Since adopting the rail for the rod support, the accumulation of the discrepancy between the 
two runnings of a line, backward minus forward (B - F), has been within reasonable limits, and 
the speed and accuracy have been greater than when pins or plates were used exclusively. 

Two uncertainties in connection with this method of rod support will occur to anyone 
who considers it carefully, namely, the uncertainty a s  to whether the rodman holds the foot 
of the rod for both foresight and backsight on precisely the same point on the slightly rounding 
and sometimes inclined surface of the top of the rail, and the uncertainty as to the recovery by 
the rail of its forme; elevation after a train has passed over it. 

No diE- 
culty has been found in marking with chalk or keel the exact spot on the rail in such a way 
that the mark is recoverable, even after a train has passed over it. Besides, the lines 
nearly 'always follow main lines of the railroad where, in general, the roadbed is well constructed 
and the rails are held firmly to the- ties. The rails are usually heavy, with large heads having 
broad top surfaces, so that even if a rodman fails to place his rod for the backsight exactly on 
the spot used for the foresight the error introduced would be small. If $lie rail is light in weight, 
badly worn, and sloping on the top of the rail head, then the rodman must be especially careful 
to have his rod in exactly the same position for the two sights. 

When the roadbed is in good condition, the rodman standing on the ties does not seem to 
disturb the rail on which the rod is supported. 

With regard to the second objection to the use of the rail as a rod support, that it will not 
recover its original position after the passage of a train, i t  should be remembered that it is only 
occasional (not so much as once each day, if the observer is a t  all careful) that a train goes over 
the rod support between the fore and back sights. Besides, each of several observers has reported 
that tests were made which show that rod readings, with the rod held on the rail, were the same 
after the passage of a train as before, within the limits of reading the rods. I n  making these 
tests the leveling instrument was set up some meters from tho track. 

With the binocular type of instrument, accurate leveling can be carried over trestles or 
bridges. 

Paragraph 7 is an addition to the previous instructions, and it is in sufficient detail to 
make its meaning entirely clear. 

The height of the rail in front of the railroad station at a town is usually given by the rail- 
road and in dictionaries of altitudes as the elevation of the town. As there should be no gross 

The .first of these uncertainties is very small, provided ths rodman is careful. 

Rod points should be established on or over the piers. 
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error in such elevations, a paragraph (No. 10) was added to the previous general instructions 
which requires that these elevations should be determined with a check. 

Paragraph 12 provides that the forward and backward runnings of a section should be 
.made under different atmospheric conditions, if possible without materially delaying the prog- 
ress of the work. In  future leveling the chiefs of party will be directed to make the two run- 
nings on different days if possible, this being gne of the requirements for leveling of high pre- 
cision, adopted by the Seventeenth General Conference of the International Geodetic Asso- 
ciation in 1912. If the two runnings of a section are made on different days, and one is made 
in the forenoon and the other in the afternoon, it is believed that any systematic errors due 
to atmospheric causes will be largely eliminated. 

A large portion of the rerunning, made necessary by a failure of the forward and backward 
measures to agree within the prescribed limit, has occurred on rather steep grades and especially 
when the observer made his sights as long as the slope would permit. This would bring the 
line of sight close to the ground on one side and high in the air on the other. The greatest 
difficulty was encountered on clear days when the ground and air had temperatures differing 
by varying amounts, depending on the time of day. Under this condition it is natural to expect 
that the effect of refraction on the upper sight will be different from that on the lower one. 
Where the two runnings of a section were made on a cloudy day very little trouble was found 
in making the two lincs agree within the required amount. During the season of 1912 the l i e  
of precise leveling along the railroad from San Francisco eastward ran through one snowshed 
which was about 37 miles (60 ldometers) in length. The grade of this portion of the road 
was between 2.0 and 2.5 per cent. The chief of party reported that only three sections, of a 
total of 60 sections through this shed, failed to close within the requirements and that, in his 
opinion, these failures were due to insufficient light in the tunnels. On the clear line for a dis- 
tance of 51 kilometers before reaching ths snowsheds great difficulty was experienced in making 
the two runnings check and ten of the total of 49 sections were remeasured, the rerunning 
amounting to about 20 per cent. After having passed through the shed the rerunning, on a 
portion of the line with steep grades and 51 ldometers in length, again became h$h with 10 
per cent, or 4 sections of the total of 42. 

If a line on a steep grade is leveled in opposite directions under the same orapproximately 
the same atmospheric conditions, no great difficulty should be found in making the two run- 
nings agree. But on clear days there would be, no doubt, systematic errors of considerable size. 

I n  future precise leveling by the United States Coast and Geodetic Survey the observer 
will be directed to be careful that, on clear days, the line of sight from the lower wire does not 
come closer to the ground than about 3 decimeters. This may require shortening of the sights 
on steep grades and the progress will be slower than if there were no minimum limit to rod 
readings, but it will keep the line of sight above the badly disturbed layers of air close to  the 
ground. On cloudy days this precaution probably will not be necessary. 

The second sentence of paragraph 15 perniits the observer to retain without rerunning 
a measure on which a mistake has been made, if the mistake is corrected immediatoly. It is 
considered unsatisfactory to do so some days, or even hours, later for it may be impossiblo to 
replace the instrument to make the test of the rod readings at any particular set-up, 

By carrying out the program of paragraph 18 any systematic effect due to falling or rising 
temperatures, or to changing atmospheric conditions, is practically eliminated. 

It has been found that tho tape described in paragraph 26 has given excellent results when 
used as a straightedge in measuring the rods in the field. The measurements previously made 
with a pocket steel tbpe with or without a constant tension were not entirely satisfactory. 

The progress of a leveling party is partially dependent on the amount of office work which 
must bo done in the field. No duplicates are made of the record of observations or of the com- 
putations. The abstract, properly prepared and checked, is assumed to be a sufficient guard 
against the loss of a line of levels. Only such computations are made in the field as may be 
necessary to indicate the accuracy of the work done. A duplicate is required of the descrip- 
tions of stations, a carbon copy being satisfactory. (Consult paragraphs 27, 28, and 36.) 
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Paragraphs 31 to 33 describe methods of establishing bench marks and connecting with 
them which should greatly lessen the danger of having a serious mistake, such as one meter or a 
decimeter, occur in the line and not be detected. Comments on paragraph 35 will be found in 
connection with errors of leveling on page 19. 

ORGANIZATION AND EQUIPMENT OF PARTY. 

It has been the practice in the United States Coast and Geodetic Survey during a number 
of years to have a prospective chief of party attached to the party of an experienced officer 
for a short t h e ,  usually about a month, in order that the former may become acquainted with 
the management of the party, manipulation of the instrument, and the proper way of making 
out records, computations, etc. By this method, the work done by different observers is 
remarkably uniform in character and accuracy. Occasionally the training is done by an older 
officer who assists the new one to equip and organize the party of the latter. It is believed to be 
the better plan to have the new chid of party serve a short time with the experienced officer. 

The instructions require that the records be sent to the office as soon as they are abstracted. 
These records are inspected under the direction of the Inspector of Geodetic Work who calls the 
attention of the chief of party to any departure from what are considered the best methods of 
observing and computing. It is usually the case that the letters which go directly from the 
inspector to the observer, during the first month or two, touch upon most of the causes of 
trouble to the new leveler. The latter should follow the general instructions very carefully, 
both as to observing and computing. 

It has been found advisable to furnish the new leveler with copies of reports made by older 
observers, which are of great assistance to him. Several excellent detailed reports on the field 
work have been submitted by chiefs of parties. There is given below certain information 
which ‘may be of assistance to the new man. This is based largely on the special reports by 
Assistant J. H. Peters and former Aid Ford Kurtz. 

They should be young and active, 
and it is usual to employ men who live in the general locality of the work. Thero is not very 
much advantage in  having men of previous experience, except in the case of tho recorder. 
Men of the proper kind will soon learn their duties. The recorder should have a t  least a high- 
school education and, in fact, i t  is well that the other men should have had sufficient education 
to enable them to assist in checking the books and abstracts. The chief of party should replace 
any man as soon as hs shows inaptitude for the work. The party must work as a team and its 
rate of progress is dependent on each man. As a rule, men should be selected who weigh from 
130 to 150 pounds. Those weighing over 160 pounds should not be employed on account of 
the extra weight which they would add to the load of the velocipede cars. 

One man does the recording, two act as rodmen, one is the sunshade man, and one is the 
wind-shield man. 

The outfit of instruments consists of the following: 

Besides the chief, the party usually consists of five men. 

1 geodetic level and tripod. 
2 geodetic level rods. 
2 rod foot pins or plates. 
1 special 3-meter tape for measuring rods. 
2 thermometers. 
1 16-meter tape. 
1 watch for recording purposes. 
2 fountain pens for recording purposes. 

The height of the tripod should be such that the observer may stand without strain while 

The other equipment will depend largely on the country to be traversed. 
Along all railroads except those on which the traffic is very heavy the leveling party works 

with hand velocipede cars. During the latter part of the season of 1911 and all of the season 
of 1912 on the Southern Pacific Railway between Brigham, Utah, and San Francisco, Cal., the 

reading the rods. 
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party also used a motor velocipede car. In  some parts of the country it is necessary to live in 
tents or freight cars fitted with mess and sleeping arrangements. Whether the party8should 
live in hotels, camp, or cars is left almost entirely to the judgment of the chief of party, if 
there is a choice among several ways of living. A sunshade, a wind shield, a few tools for 
repairing the velocipede cars, metal bench marks (see illustration No. 3), a stationery case, 
besides any necessary tents, bedding, and mess equipment will complete the party outfit. 
Chiefs of party are advised to keep the amount of property as small as is consistent with the 
comfort of the members as the care, packing, and shipping of a large camp outfit greatly retards 
the progress of the leveling and adds much unnecessary labor. 

MANAQEMENT OB PARTY AND PROCEDURE IN FIELD. 

After receiving instructions to run a line of leveling, the chief of party should ascertain if 
permission has been secured from the railroad company over whose road the leveling is to be 
done for the\operation of velocipede cars. If this has not been obtained or if permission has 
been refused by letter, he should interview the general manager of the railway in person, if 
practicable, and explain the purpose of the work and the manner of using the cars. It is prob- 
able that the permit will then be given. The company will prepare a form of agreement that 
is to be signed by the members of the party, releasing the company from any damages to such 
members in case of injury while using the cars. 

The chief of party is directed by the office to use every precaution practicable to avoid 
accident to his party and obstruction to the traffic of the road over which the leveling is done. 
When the road has numerous curves and steep grades, he is advised to have an extra man in 
his party who will keep several hundred yards above the instrument and act as flagman. It 
is frequently diflicult to hear an approaching train which is running down grade with little or 
no steam. 

The chief of party should obtain from tthe chief engineer of the railway copies of elevations 
and descriptions of the railroad bench marks and also profiles, if possible. 

He should arrange with aome stonecutter to prepare and ship to designated points stone 
posts to be used as bench marks. The practice now is to have the cutter set a metal disk 
bench mark in the top of the post. The chief of party should secure from the railway agent 
a list of stations along the line of the leveling to which shipments may be made, and the f i m  
furnishing the bench marks should be given a copy of the list with directions for distributing 
the stones. When the chief is not familiar with the country through which the line will run, 
he should go over it by train and take such notes as may be of value to him in planning the 
season’s work. 

In  the special report by Mr. J. H. Peters, referred to above, he made the statements which 
follow. Mr. Peters used one 4-horsepower motor velocipede car and one hand velocipede car. 
Usually the hand car was left out beside the track near where the next day’s work would 
begin, and the party went to and from their headquarters on the motor car. The hand car 
was pulled from one section of the road to another by the motor car when the leveling on any 
one day was not continuous: 

used aa the forward or in8trument car while the hand car 
is used aa a rear or rod car. One rod ia designated aa the head rod and the man carryinFit ia known aa the head rodman, 
The other rod is designated aa the rear rod and the man c e n g  it is known aa the rear rodman. The rods retain their 
designations throughout the sewn, but the men may be changed from rear to head rodmen at will. The “head rod’ 
and the “rear rod” should not be confused with the “front rod” and “back rod.” One rod ia always the “head rod” 
but it alternates from the “front” to the “back” rod or “back” to “front” rod with succeaaive instrument stations. 

On beginning work 41 the morning the procedure would be aa follows: The instrument would be set up between 
the rails, at a distance from the bench mark at which the line starts depending on the observing conditions. The 
head rod is sent to the bench. The rear rodman goes ahead a distance equal to that between the bench mark and 
the instrument, where he makes a crow (with chalk, keel, or Borne other material) on which he holds the rod, on the 
right-hand rail. While thie is being done, the observer levels the instrument which haa been set up behind the head 
car and in front of the rear car. He then sights on the rod held at the bench mark and reads the three crow wires, 
calling out the three readings to the recorder thus, “one, nine, one, seven; two, one, two, h e ;  two, three, four, one.” 
Then for a check he calls out the first two figures of the middle wire thua, “twenty-one.” Thh done in a voice 

* * * During the process of leveling, the motor car 
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loud enough to be heard by the rodmen. The head rodman then takes his rod down, reads the rod thermometer, comes 
forward to the cars and gives the recorder the temperature of his rod. The rear rodman perfects the leveling of his 
rod, when it isreadlikewise. The recorder bes that there ia no error in the readings and says “check:’ The observer 
picks up the instrument and gets on the rear seat of the head car. The umbrella man and wind-shield man (the latter 
acting as engineer) st& the car, then the run is made to the next station. 

Before passing the rear rodman, who remains at the position where the foresight wa.a taken, the observer tells the 
engineer the number of rails which he desires to proceed beyond the rear rodman, thus: “Take ten.” The engheer 
then stops the car just beyond the tenth rail joint where the observer gets off the car and sets up the instrument at 
station No. 2. The rear car on which are the recorder and rodman comes up behind the head car and stops just short 
of the tenth rail joint. The head rodman,, who has also counted the rads, goes forward, calling out “ten” aa he paases 
the instrument. If this happens to be the correct number of rails in the backmght the observer replies “check.” 
The head rodman then goes forward 10 rails where he places a crom on the right-hand rail opposite the joint in the 
left-hand mil. This will be the second foresight and aa the head rod is in foresight, it will be read f i ~ t ,  after which 
the rear rod is read. The instrument car then moves forward to the next station and ia followed by the rod car after 
the rear rodman has come forward to it. 

When the head rod is in backsight, the head rodman will be able to reach the cars while the rear rod, which is in 
foresight, being read. The recorder wilI then be able to catch hoId of the motor car and be trailed to the next station. 
This may be done with advantage when the length of sight exceeds about eight rails. Thus the man who carries the 
head rod will have very little working of the hand car to do. For this reamn the rodmen are directed to change rods 
each day at noon, to make the work equally hard for each rodman. It should be borne in mind that the same rod 
is to be read fist at each station. This rod will be held part of the time by one rodman and part of the time by the 
other rodman. On cloudy days, when a 15-rail (150 meters) sight can be taken throughout the day, it will be found 
advantageous to use only the head car, waiting at each alternate station for the rear rodman to come forward. The 
sunshade man may then be put to setting bench marks and the rodman may occupy his seat on the head car, the recorder 
also t a n g  a seat on that car. 

In setting up the instrument the tripod should be placed with two legs in a line parallel to the track, and the 
other at right angles to thk line. In  standing at the instrument looking at the head rod the two legs should be 
next to the right-hand rail. Setting up in this way places the telescope in position for lifting the instrument to the 
shoulder after reading the rear rod. Other instruments, however, may require that they be set up exactly opposite 
to this method. 

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. The point on the head of the micrometer m e w  (the 
reversing point) which indicates the position in which the screw must be in order that the line of sight may be revolved 
in a horizontal plane when theinstrument is leveled, haa been determined and marked on the head with a soft pencil. In 
leveling at a station the head of the micrometer screw is placed in that position and the telescope is turned at right 
angles to the direction of progress with the eyepiece over the leg of the tripod that is at right angles to the railway 
track. The bubble of the universal level is then brought to the center, after which the adjustment in a plane perpen- 
dicular to the track is perfected with the leveling smew nearest the eye end of the telescope, by bringing the bubble 
of the level proper near the middle of the tube. The telescope is then turned parallel to the track, directed toward the 
head rod, and the adjustment gerfected in that direction, using the two leveling screws that are in a line parallel to 
the track. The telescope i$now nearly in position to read the head rod, and as stated abovewill be in aposition for 
lifting the instrument when the rear rod has been read. If this method of setting up the instrument be followed, the 
number of separate motions will be a minimum, and thereby the least time will be required at each station. The 
beginner need only remember that the tripod should be set with two legs in a line parallel to the track and next to 
the right-hand rail when looking toward the head rod. By following this practice there is less liability of reading the 
rear rod first, since to do 80 will seem awkward to the observer. 

The method of accommodating the party will depend greatly on the nature of the country through which the work 
is done. If room and board can be secured along the line, tents and cooking outfit will not be needed, thereby greatly 
reducing the cost of moving the outfit and giving more agreeable accommodations for the party. Such accommodations 
can not always be secured, however, in which case two tents, each 10 feet wide and 12 feet long, will be sufficient for 
sleeping quarters. Each man should be provided with a 
cot and bedding. The chief should bear in mind that the movement of his party will be greatly facilitated if nothing 
is carried that can possibly be dispensed With. 

The motor car on which 
the party returns from work may be placed in the tool house of the railroad section crew or in some storehouse near 
the track and should be locked for the night. 

Repair parts for the motor and hand cars are secured from the company making them. They should be ordered by 
number, as given in the catalogue furnished by the company. The following extra repair parts and tools for replac- 
ing them should be carried in the tool box of the motor car: 

An old tent should be carried in which to do the cooking. 

The hand velocipede car is locked and left overnight at the end of the day’s leveling. 

1 spark plug. 
1 exhaust valve. 
1 intake valve. 
1 driving chain. 
1 axle for drive wheel. 
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The field procedure will be nearly the same as the above should there be two hand cars 
instead of one hand and one motor car. 

Each chief of party will use his own judgment as to the best method of moving his party 
4nd equipment from one town to another. It is frequently the case that the party can make the 
move on the cars used, especially if one be a motor car, and do some leveling en route. The 
equipment not used in the actual leveling can be shipped forward by express or freight. It is 
well to have one member of the party detailed to make the shipment, accompany it to the 
next headquarters of the party, and arrange for a storeroom, hotel accommodations, etc. 

Whenever possible the permanent bench marks should be set before the leveling, and the 
chief of party can usually arrange his work so as to send one or more men out to do this. 

Each man in the party should be given a certain part of the work to do (aside from rodding 
and recording or similar work) and he should be held responsible for its proper execution. Such 
work consists of care of instruments and other property, getting equipment ready for work in the 
morning, storing it at  night, keeping cars in repair, etc. 

I The chief of party should caution each man to be extremely careful with the leveling rods. 
No undue strain should be placed on them and they should be kept straight. (The rods are so 
constructed that they may be bent and given a permanent set; but they are easily straightened 
without injury or change of length.) 

When holding a rod for observations the rodman should not bring any weight to bear on 
it; otherwise he might disturb the support when it is a pin or plate. 

The rodman should be directed not to place the foot of the rod on the ground. He should 
not lean the graduated face of the rod against his clothing nor have it come in contact with his 
arms or hands. The rod 
should be handled so carefully that the face will not be broken or chipped or the level bubble 
disturbed. 

This is necessary if the graduations are to be kept bright and clean. 

BEMUIX MARKS. 

The various types of bench marks used by this and other organizations are described in detail 
in the notes on pages 162 to 166 of this publication. The pipe bench marks (note 2, page 162) 
were used very little on the h e  of levels between San Francisco, Cal., and Brigham, Utah, 
stone posts having been used in their place. The difference in cost is not great, and the pipe 
marks, when set without concrete, can not be expected to remain stable and free from rust for 
any great length of time. In  the center of the top of each stone post on the San Francisco- 
Brigham line was set one of the inscribed disk bench marks shown in illustration No. 4. 

It has been found that the inscribed bench marks are very much less disturbed from curia 
osity or vandalism than those which consist of only bolts or marks cut into rock. Besides, 
the location of a mark of the inscribed type is known by most of the people living in its 
vicinity and is easily recovered. 

Stone posts placed in the grounds of public buildings and disks set into the buildings 
themselves make excellent bench marks. 

Care should be taken in selecting the places, buildings, or grounds on which to place perma- 
nent bench marks. It is important that the mark be placed where the bench mark itself will not. 
be removed as a result of building or other engineering operations, and it is even more important 
that the character of the structure or ground in which the mark is placed is such that it will not, 
settle and change the elevation of the mark. Made ground and marshy ground are dangerous, 
as are also new buildings and other masonry structures whose foundations are not on bedrock. 

A temporary bench mhrk, found to be very satisfactory, is a stake 2 inches by 3 inches in 
cross section and about 12 inches long. The length will depend upon the nature of the ground. 
Into the stake should be driven a nail (8-penny has been found to be a satisfactory size) with 
its head about one-fourth of an inch above the stake. If the nail is not driven down all the 
way, swelling of the battered top of the stake will not disturb its elevation. The rod is held 
on the top of the nail. The nail should be driven vertically even if the stake is in an inclined 
position. 

11749°-15--2 
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ERRORS O F  LEVELING. 

The General Instructions for Precise Leveling by the United States Coast and Geodetic 
Survey, shown on pages 8 to 12, are designed to minimize or eliminate from a line of levels the 
effect of all known sources of accidental and systematic errors. Under the heading “Comments 
on the General Instructions,” the reasons for adopting certain methods are given in order to  
supplement the instructions where they are not considered to be in sufficient detail to show 
clearly the object sought. 

Many of the sources of errors in leveling of any kind are self-evident, and the observer wiIl 
guard against them by properly adjusting his instrument and rods and by the use of firm rod 
supports. 

‘ MISTAKES OR BLUNDERS. 

Mistakes or blunders are especially to  be guarded against, as they may cause great expense 
Such mistakes are usually 

(1) Reading a rod 1 meter or decimeter wrong on both the forward and the backward 

(2) Undetected disturbance of a temporary bench mark. 
(3) The recorder reversing the backsights and foresights at a station on each of the two 

runnings of a section. 
(4) Not connecting a permanent bench mark with the line of levels until after the twi, 

runnings have been made. 
The mistake in rod reading is most likely to occur when changing a t  a bench mark from the 

forward to the backward running or vice versa, or a t  a decided change in grade. The instruc- 
tions provide that after the first running to a bench mark the second must not be immediately 
started back from that .mark. While running on a long even grade both the observer and the 
recorder should be on the alert for a change of grade when the reading for the foresight and 
probably the backsight also may fall on a different meter space on the rod from what it had 
been during a number of previous stations. The mistake of a whole meter is the only one 
likely to occur at  the change of grade. The probability of an undetected mistake of a decimeter 
or meter occurring in a line run in accordance with the general instructions is so small that it 
has been deemed inadvisable to have two faces of the rod graduated with different scales and 
have both of them read, on account of the greater amount of work involved and the slower 
progress in consequence. 

The instructions, page 11, state that any temporary bench mark which is required to hold 
the elevation of the forward end of the line must consist of two stakes or other objects set apart 
the distance between two rod points. These two objects are connected with when the leveling 
is advanced from them later and any discrepancy between their original and new differences in 
elevation is noted before proceeding. With this method any disturbance of the mark is 
detected. 

The transposition of backsight and foresight will probably never be undetected in Coast 
and Geodetic Survey leveling, for it is not customary on the second running for the rods to be 
held a t  the same points as on the first running. Consequently, should such an error be made 
on each of the two runnings of a section, it is most improbable that the two errors would be so 
nearly the same that the two runnings would agree within the prescribed limit 4-.0 n, 
K being the distance in kiIometers. 

Paragraph33 (page 11) of the general instructions provides a method of tying in a bench 
mark to a completed line, which should prevent blunders. A mistake made in the elevation of 
a bench mark connected with a Completed line will not affect the elevation as carried ahead, 
but it may cause serious trouble in any future leveling based on that mark. 

and annoyance on engineering projects before they are discovered. 
caused by- 

runnings of a section. 

ACCIDENTAL AND SYSTEMATIC ERRORS. 

With accurately adjusted instrument and rods, firm rod supports, and an instrument of 
the type of the Coast and Geodetic Survey level, which is made almost entirely of nickel-iron 
alloy of low coefficient of expansion, there would appear to be no source of systematic error in 
the mean of the forward and backward runnings of a line of levels if the observing is done in 
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accordance with the general instructions shown on pages 8 to 12. The closing errors of 
circuits show, however, that the systematic errors are not entirely eliminated. 

The accidental errors will be present under any method of operation, and other things 
being equal they will increase with the increase in the rapidity of the progress of the work 
beyond a certain normal amount. The observers in the United States Coast and Geodetic 
Survey are directed to  do as much leveling as possible of a certain accuracy (as indicated by the 
agreement of the two separate measures of each section of a line) rather than a smaller amount 
of a greater accuracy. They make the lines of sight as long as the atmospheric conditions will 
permit, up to a maximum of 150 meters. The greatest sources of accidental errors are believed 
to be in bisecting the centimeter graduations on the rod and the varying vertical refraction on 
the backsights and foresights. Another source of error (probably entirely accidental under the 
method of leveling prescribed) is the inertia of the liquid in the level vial. The observer 
should bring the bubble to rest at  the center and then wait a few seconds to  see whether or not 
it creeps to  another position. If it moves away from the central position it should be brought 
back before making the reading of the rod. An error, probably mostly accidental, may be 
caused by refocusing the rod image between the two sights at  an instrument station. This 
would probably change the relation between the a@ of the bubble and the line of collimation. 

Paragraph 35 of the instructions refers to the accumulation of the discrepancy or the 
divergence between the elevations as carried by the forward and backward runnings of a line of 
levels. It is rarely the case that both runnings are made on the same day, but the interval 
of time between them is very seldom more than one week. 

It is evident that early in a line of levels run by a new party the value of the discrepancy 
between the backward and forward measures (B-F) in millimeters per kilometer tends to be 
large, but after about the first 20 kilometers it settles down. About 0.25 millimeter per kilo- 
meter, as the line progresses, is a good value, tending to decrease to the end of the line. Any 
noticeable tendency of the discrepancy to  be of one sign is a thing to be guarded against, studied, 
and, if possible, coynteracted. 

There is no reason for the office computations to affect the value of the B-F systematically 
in either direction. The two principal corrections for rod length and for temperature are 
usually about equal on the backward and forward lines and of the same sign as the difference 
of elevation and, therefore, do not affect the B-F. 

The effects of the sun, the grade of the line, the average temperature, and the azimuth of 
the line on the accumulation of B-F are not known. Therefore, the methods are designed to 
eliminate them from the observations or a t  least to reduce them by providing that the running 
of the backward and forward lines shall be under different coiiditions. The rapid accumulation, 
in most cases, has been found to be due to  the habits of the rodman or to the methods of sup- 
porting the rods. 

When the accumulation is large tlie observer should make various experiments, such as 
(1) the occasional use of the foot pins for a few miles; (2) a change of rodmen; (3) requiring 
the rodmen to try various changes in their methods of locating and holding their rods and 
especially requiring them to be unusually careful in placing the rod in its horizontal location 
on the rail and in the amount of pressure placed on the rod by leaning on it or by bracing against 
wind pressure; (4) changing the program of running forward in the forenoon and backward 
in the afternoon to backward in t110 forenoon and forward in tlie afternoon. Then he should 
study the relation of the accumulated discrepancy, first, to each of the above-mentioned 
changes; second, to the weather; third, to  changes in the character of tlie ballast; fourth, 
to changes of grade of the railroad. By such studies the source of the trouble will probably 
be located or else the accumulation will cease without the reason for its doing so being discovered. 

The rodmen should be especially careful when the railroad is in poor condition, with the 
top of the rail irregular and not flat. A shifting of the horizontal position of the rod of 1 
millimeter between the foresight and backsight might easily cause an error of 0.1 millimeter 
for the top surface of the rail may slope as much as 10 per cent. 

It is believed that the larger accumulated discrepancies can not possibly arise from any 
systematic error in reading the rods. Especially is this true in leveling, such &S that called 
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for by the General Instructions (par. 18, p. lo), where the back sight is read first at stations 
of odd numbers and the foresight first a t  the remaining stations. This makes it practically 
a symmetrical process in so far as the observer is concerned. (The primary purpose of this 
feature of the program is to eliminate from the final computation of elevations the effect of 
any systematic tendency of the instrument to rise or settle during observations.) 

There is a possibility of an accumulated discrepancy being produced by refraction on 
lines having steep grades. If the conditions in regard to refraction be the same on the two 
runnings of a line, there would be no divergence from that cause; but it is probable that the 
refraction is different on the higher sight than the lower one and that this difference changes 
during the day as the relative temperatures of the ground and air vary. The refraction on 
the higher sight (up the slope) is no doubt different in the morning with a rising temperature 
from what it is in the afternoon with a falling temperature, while the lower sight (down the 
slope) which comes well above the surface of the ground will not vary so much between the 
forenoon and afternoon. Consequently, if the observer systematically leveled forward early 
in the day and backward late in the day, refraction might cause an accumulated discrepancy. 
If it does, there should be a change of sign in the discrepancy when the program is reversed by 
leveling backward in the morning and forwprd in the afternoon. Also, without a change of 
program a change of sign should occur after passing a summit or the lowest point in a valley. 

It is difficult to see how a large accumulated discrepancy could be caused by errors due 
to a difference in the appearance of the rods, one being more brightly illuminated than the 
other, but if such is the case a change in the program of forward in the morning and backward 
in the afternoon to forward in the afternoon and backward in the morning would tend to change 
the sign. The 
discrepancy, if due to tlie appearance of the rods, would not increase on portions of a line run 
in both directions on cloudy days, and the change of program would probably not be effective 
on a line running north and south. 

A test similar to that mentioned above might be made to show whethgr the accumulation 
is due to the tendency of the bubble to crawl toward the source of h e a t t h e  sun. 

Among the cases of large accumulations of discrepancy between the two runnings of a 
line are: (1) A section of the line from Ogden, Utah, to Pocatello, Idaho, where a discrepancy 
of 63.4 millimeters occurred on 138.4 kilometers, a rate of 0.46 millimeter per kilometer. (2) 
On the line Red Desert to Azusa, Wyo., there was an accumulated discrepancy of 89.1 milli- 
meters on 170.4 kilometers, or 0.52 millimeter per kilometer. 

If there is a systematic error due to the direction of running which causes the accumulated 
discrepancy, it is probable that this error, with different signs in the two runnings, is practically 
eliminated from the mean of the two runnings. 

If there is a systematic error in a line due to  its having been run in the forenoon, which 
is of the same size but of different sign from a systematic error in the same line, caused by 
its having been run in the afternoon, then if there are no other sources of error the two lines 
will differ by twice the systematic error in the single line, but the mean will be free from this 
error. Now, if one-half of the above line is measured forward in the forenoon and the other 
half forward in the afternoon, and if the backward running is made half in the forenoon and 
half in the afternoon, then the difference in elevation of the ends of the line from each of tlie 
two runnings will be free from systematic error and they will give the same difference in elevation 
for the two ends of the line. It seems to be reasonably certain that in so far as the errors 
due to forenoon and afternoon runnings and to  the direction in which the line is run are con- 
cerned, the amount of the accumulated discrepancy is not an indication of the size of the 
systematic error which may be present in the line, for the systematic errors in each of the 
backward and the forward runnings due to  these causes may be made to accumulate or 
eliminate themselves by a change of program without affecting the difference in elevation as 
given by the mean of the two lines. (See also discussion under Relation between the sys- 
tematic error and themvalue of B-F, p. 22.) 

In  making certain astronomic observations where extreme accuracy is required it has 
been found that most observers have a personal equation in bisecting a star with the wire. 

(See also third paragraph under Accidental and Systematic Errors, p. 19.) 
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This may be called the “bisection error.” This error is eliminated from the results by means 
of a reversing prism, which if turned 90” reverses the image formod on the retina of the eye 
and one-half the observations are made in each of the twq positions. It is no doubt true 
tha t  there is a “reversing error” for some observers in reading the fractions of a division of 
the level rod, but as the same error would presumably be made on both the front and back 
rods these errors would not come into the line of levels. It may be the case, however, that 
the “bisection error’’ on a rod illuminated by the direct rays of the sun is different from that 
on a rod the face of which is in shadow. It is possible that this phenomenon is one of 
the causes or the cause of the accumulation of the difference (B-P) between the forward 
and backward runnings of a line when one of the runnings has been made entirely toward 
the sun, while the other has been made in a direction away from the sun. On an east and 
west line the effect of this error (if it exists) will probably be eliminated from the mean of 
the two runnings, but this would not be the case on a line which is nearer north and south 
than east and west. It may be desirable where extreme accuracy is required to have a reversing 
prism on the level and readings made on the rod in both positions of the prism. 

After an observer has taken every known precaution to eliminate the effect of errors 
on the elevations of a line it will usually be found that the closing error of the loop or loops 
involving the line is greater than can be attributed to the purely accidental errors. There 
must be systematic errors in the leveling which affect the mean of the forward and backward 
runnings, although the instrument may be in perfect adjustment, the constants of the rods 
accurately det,ermined, the rod supports entirely satisfactory, and the two runnings made on 
different days and under different atmospheric conditions as far as rising and falling tempera- 
tures are concerned. 

ERRORS DUE TO ATMOSPHERIC CONDITIONS. 

There is usually some systematic error in a singlo running of a line, the size and sign of 
which probably depend upon the direction of tlie running with respect to the sun, the time 
of day, or the movement of the air or possibly upon all of these three causes combined. Observers 
have reported that the two runnings of a section on a clear day or days agree more closely when 
the wind has a decided velocity than when the wind is very light or it is calm. This seems to 
be possible, for when the air is in motion the temperature is more likely to be uniform througli- 
out the layers through which the line of sight passes, and the refraction should be more nsarly 
the same on the back and forward sights. 

The errors outside of the instrument and the observer which may affect a single running 
in a systematic manner can be made to act as accidental errors by running the second 
measure under the opposite conditions. For instance, if the first running has been made in 
the forenoon with a rising temperature and with the sun to the eastward the second measure 
should be made in tlie afternoon with a falling temperature and with tho sun to the westward. 
This does not apply to cloudy days, when it is believed the systematic errors due to atmos- 
pheric conditions are negligible. 

It is possible that there is an error in the mean of the two measures of a section wliere 
one running is made on a clear and the other on a cloudy day, but it would be difficult to show that 
this is true, for any systematic error on a short section of a line (say 1 kilometer) is very small 
compared with the accidental errors. 

BYSTEMATIC ERRORS ON SLOPES. 

It is believed that systematic errors are more likely to  occur on steep grades if the 
observing is done at,times when the surface of the ground and the air have different tempera- 
tures. If the air has a uniform temperature, or temperatures varying uniformly with the height 
above sea level, then the density of any layer of air at  a certain elevation above sea love1 will 
be the same throughout the layer.. The effect of barometric pressure and the hygrometric 
condition of the atmosphere a t  different points within the distance considered (300 meters 
between the two rods) may be considered as having no effect in causing a different density in the 
layer. Under this condition of uniform temperature, or temperatures varying uniformly with 
regard to elevation above sea level, there will be the same amount of refraction on the backsights 
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and foresights when these are of equal length. But when the air and the surface of the ground 
have different temperatures the layer of air in contact with the surface will assume a tempera- 
ture nearly that of the ground and consequently the density of the air will tend to vary with 
its distance from the surface of the ground instead of with the elevation above sea level. (This 
will of course be true for only a short distance from the ground, say 1 or 2 meters.) If the 
ground js level there will be no difference in the amount of refraction on the two sights, but if 
the ground is sloping the sight up the slope will pass through layers of air of different densities, 
while the lower sight will go through air in a normal state so far as the arrangement of its 
densities is concerned. The effect of the refraction on the rod reading on the upper sight will 
be of one sign if the surface of the ground is colder than the air, and the opposite sign if the sur- 
face is warmer than the air. These errors are no doubt smaller when the wind is blowing and the 
air stirred. On cloudy days the temperature of the air and the surface of the ground are sup- 
posed to be more nearly the same and consequently the refraction error on the slope would not 
be so large as on a clear day. The refraction error on a clear day should be at  a minimum during 
the several hours in the middle of the day when the temperatures of the air and the surface of 
the ground are nearly the same, and greatest in the morning and the late afternoon, but should 
have opposite signs during those two periods. 

As stated above, this refraction error should be entirely absent if  the ground is level or 
nearly so and the backsights and foresights a t  a station are equal in length. It should reach a 
maximum on steep grades where the line of sight up the slope comes very close to the bottom 
of the rod. This error may be made small by never letting the line of sight come near the ground. 
It is impossible to predict what the safe height is, but it is believed that if the lower one of 
the three wires reads more than 30 centimeters above the ground most of the trouble will be 
avoided. 

RELATION BETWEEN THE SYSTEMATIC ERROR AND THE VALUE OF B-F. 

The value of the accumulated difference between the two runnings of a line does not, in 
the writers’ opinion, give an accurate idea of the size of the systematic error in the line. This 
value of 13-F as a rule can be controlled by the observer varying the program of his work. 
It might be possible to hold the value of B-F nearly to zero, or the value might be very large, 
yet the mean of the two runnings would be the same in each case. The best measure of the 
systematic error is believed to be in the loop closures, and for this purpose small loops are 
better than large ones. In  that portion of the United States to the west of the Mississippi 
River the loops in the pryise level net are, as a rule, very large at  present. The leveling 
planned for the future will cut up those large loops into a number of smaller ones. 

For additional remarks on the errors of leveling, see “Comments on the General Instruc- 
tions,” on pages 12 to 14. 

EXAMPLES OF RECORD AND COMPUTATION. 

A specimen * of the determination of C as actually made in the field in accordance with 
paragraph 12 of the General Instructions is given below, together with suggestions which were 
furnished to the observers. 

A 

B 

Left-hand page. 

1515 
152R 
1542 

2?52 
2357 
2462 

Determination of C, 8.20 a. m., August 28, 1900. 

1528.3 

Right-hand page. 

Thread 1 Number 1 resdinp, 1 hlcan. 1 I Of station’ bncksight. 

2357.0 I 
I 

0461.7 
B i n  
-0.8 

281’i.g 

13 
14 
27 

105 
105 
210 
419 
52 

3% 

Thread 

foresighi. 
Rod. 1 reading 1 Mean. 1 1 

-_ 

*The unit of length used in this specimen is the millimeter. 
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. Only the distant rod readings need be corrected for curvature and refraction, and the two corrections for the two 

Note that i f  the transfers of figures across from page to page are made as indicated all subtractions are made right 

Do not carry C to more than three decimal places. 
When the instrument must be adjusted, due to too large a value for C,  do it by  raising or lowering one end of the 

level vial and not by moving the reticle. 
The adjustment is made as follows: Point to a distant rod with the bubble in the middle of its tube, and read. 

Move the telescope so as to raise the middle line by a n  amount equal to C times the rod interval. While holding the 
telescope in this position bring the bubble to the middle of the tube b y  raising or lowering one end of the level vial. 
If C is negative the middle line must of course be lowered on the rod. 

distant rods may be combined as indicated. 

side up. 

The following examples of the record and computation will serve to explain the method 

of374 
0773 
0872 

0925 

1135 
1031 

of observation still further: 
Left-hand page. 

Kpirit leveling. 
Date: August 29,1900. Forward-Backward. Prom B. M.: 68 

(Strike out one word.) Wind 8. T 

___- 
99 IT 26F3 

0773.0 99 33 2782 
19s 2882 

106 W 2415 

210 408 2621 
1030.3 104 35 2518 

Sun: C. - 
No.,of 
station 
- 

43 

44 

45 

40 

47 

Thread Thread 
reading, 1 Mean. 1 i : E i .  1 if::.$. // i:. I reading, 

backsight. foresight. 

0484 
0582 
0681 

0395 
0405 
0592 

1027 
1053 
1080 

0582.3 

0495.0 

1053.3 

3933.9 

98 
99 

197 

97 
97 

194 

26 
27 
53 

005 

799 

a52 

V 
35 

TV 
34 

V 
34 

2510 
2606 
2702 

28.59 
2955 
3050 

lo06 
1035 
1063 

I I I ll I 

Righbhkd page. 

To B. M.: Q. 

Mean. 

2782.3 

2518.0 

2000.0 

2954.7 

1034.7 

llR95.7 
-7961.8 

Thread 
interval. 

99 
100 
199 

103 
103 
208 

90 
96 

192 

96 
95 

191 

39 
28 
57 

2% p. m 

Sum of 
intervals. 

405 

597 

788 

845 

The explanation of the symbols used after the words “Sun” and “Wind” is printed on the 
bottom of the computation form shown later. The unit in the record is the millimeter. The 
instrument stations (not turning points) are numbered consecutively throughout the day. A 
rod once placed a t  a point stays there, both for the foresight and backsight, each rodman thus 
being front and back rodman alternately. To carry out the requirement of the general direc- 
tions, that a t  stations of odd numbers the backsight is to be taken before the foresight, and at 
even stations the foresight is to be taken fist, it is only necessary to remember that this is 
equivalent to the statement that one particular rodman must always show his rod first after 
each placing of the instrunient. The position of the rod is indicated in the record on the fore- 
sight only. The temperature is read by the back rodman just before he moves forward, and 
is called out to the recorder when tho rodman passes. 

The columns headed “Thread interval” show the intervals between the lower and middle 
threads as seen projected on the rod, and the middle and the upper, and finally the total interval. 
The columiis headed “Sum of intervals’’ show the continuous sum of the total intervals, and 
as these values are proportional to the sums of the backsight distances and foresight distances, 
respectively, they enable tho observer to keep these two sums nearly equal a t  all times, as 
required by the instructions, for the purpose of eliminating instrumental errors. 

Such portions of the computation as are shown as forming a part of the record are kept 
up by the recorder as the work progresses. The instrument is not moved forward from any 
station until the recorder announces that the readings a t  that station check properly. The 
recorder uses, as a short method of computing the mean of the three thread readings, t’he fact 
that the difference of the upper and lower intervals divided by 3 is the correction to be applied 
with the proper sign to the middle thread reading to give tho mean of the three. 
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But little explanation is needed in connection with the computation form shown on page 
25. The forward line from B. M. 6s to B. M. G. on this form is that for which the record is 
given. 

The fifth column on the left-hand page is derived from the fourth by using the sufficiently 
exact relation that 287 millimeters subtended on the rod corresponds to 100 meters along the 
line, regardless of the lengths of the separate sights. 

The corrections for curvature and refraction shown in the first column of the right-hand 
page are those due to the slight differences of corresponding foresights and backsights, no cor- 
rection being necessary when the corresponding sights are exactly equal. The correction is 
usually inappreciable and seldom exceeds 0.1 millimeter under actual conditions. It may be 
applied very quickly by the use of tables (see pp. 26 to 29) and a rapid inspection of the record 
books. It is important to note that this is, in the main, a correction for curvature, a quantity 
which is not uncertain, the uncertain refraction being upon an average about one-eighth as 
great as the curvature. 

The level correction shown in the second column of the right-hand page is equal to the 
constant C (defined in paragraph 21 ol the general instructions) times the value in the sixth 
column of the left-hand page. This correction 
will very seldom exceed 0.3 millimeter under actual conditions and will not sensibly differ from 
Zero on most sections, since the instructions require (par. 11) that the sum of the foresight 
rod intervals on any section shall be nearly equal to the sum of the backsight rod intervals. 

The third column is for the index error which takes account of the fact that the zero of 
graduation and the foot of the rod are not exactly coincident. As the index errors of two 
rods forming a pair are made the same this correction is necessary only when a metal tape is 
used on a bench mark that is not accessible with a rod. 

The fourth column gives the correction due to the excess of length of the rod at zero degrees, 
this particular rod being 0.28 millimeter too long on each meter. The examinations of therods 
made at the office show that the error of graduation is, with sufficient accuracy, proportional 
to the distance along the rod. The next column gives the correction due to the expansion of 
the rod from zero to the temperature of observation, computed with the known coefficient of 
expansion of the rods, namely, 0.000004 per degree Centigrade. The sum of the quantities in 
the fourth and B t h  columns in any line gives the correction due to the excess of length of the 
rod at the temperature of observation. For these particular rods, which are long, even a t  zero, 
the correction in each of these columns will always have the same sign as the measured difference 
of elevation. 

The last four columns on this form are for use whenever special studies are to be made to 
determine, if possible, the sources of the principal errors of leveling. It should be noted that 
the times of the backward and forward runnings of any section, as indicated in the last column, 
have no fixed relation to each other. The two runnings are sometimes made on thesameday, 
sometimes on different days, and in some instances they both occur in the forenoon, a t  other 
times both in the afternoon, and frequently they occur in opposite halves of the day. Any long 
portion of the line will show corresponding forward and backward measurements having all 
possible relations to each other as to the time of day." 

Its sign is fixed by the signs of the two factors. 

* 

- - 

* The present practice is t o  have the two runnmgs on different days and at different times of the day if practicable. 
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The following abstract of results is the form actually used in collecting the results of the 
It is essentially a summary and combination of the values 

The computation is discontinuous, showing results from 
computation indicated above. 
derived on the computation form. 
separate sections, while this abstract is continuous. 
Left-hand page. Right-hand page. 

Abstract of spirit-level results. 

NO. of 
B.M. 

66 
67 
68 
Q 

69 
70 
71 
72 

State: Tenneaw?. Instrument: Level No. 8. Rods: V. & W. 

Distance 
from 

B. M. As 
at 

Ludlow, 
KY. -- 
km. 

365.848 
367.150 
368.614 
369.204 

370.989 
372.591 
374.331 
375.751 

Observer: W. E. 13. Computers: W. H. D. 
W. H. B. 

zg 

mm. 
-0.4 
+1.2 
+1.0 
$1.2 

-0.3 
-3.8 
-2.2 
+1.4 

Difference of elevation. 
From Dis- 

Total 
accumu- 

lated. 
-- 

mm. 
+108.7 
+109.9 
+110.9 
+112.1 

+111.8 
+108.0 
+105.8 
+I07.2 

m. m. m. 
65-66 1.279 - 8.3591 + 8.3595 - 8.3593 
66-67 1.302 + 7.2326 - 7.2338 + 7.2332 
67-68 1.464 -16.3013 +16.3003 -16.3008 
68-0 0.590 - 7.9653 + 7.9641 - 7.9647 

G-69 1.785 +22.6911 -22.6908 +%69lO 
69-70 1.602 - 4.9882 + 49920 - 4.geO1 
70-71 1.740 -20.2519 f20.2541 -20.2530 
71-72 1.420 -15.4939 +15.4% -15.4932 

Elevation 
above 

level. 
me8n 8cD 

m. 
424.5262 
431.7594 
415.4586 
407.4939 

430.1849 
425.1948 
404.9418 
389.4856 

Locality. 

Stone post at Sun- 
bright hlorgan 
Count$, TeIIn. 

CORRECTION TABLES. 

For convenience there are inserted here three tables which are useful in making the fore- 

The table of total correction for curvature and refraction is for use in computing C, in 
In computing 

going computations. 

making river crossings, and in general wherever the total correction is required. 
this table the refraction was assumed to be equal to one-eighth the curvature. 

Total correction for curvature and refraction. 

Correction Correction 
Distance. I t o r g l y d -  11 

Oto 27 
28tO 47 
48 to 60 
61 t o  72 
73 to 81 
at0 90 
91 to 98 
99 to  105 

106 to  112 
113 to 118 
119 to  124 
125 t o  130 
131 t o  136 
137 t o  141 
142 to 146 
147 t o  150 

mm. 
0.0 

-0. 1 
-0.2 
-0.3 
-0.4 
-0.5 
-0. G 
-0.7 
-0.8 
-0.9 
-1.0 
-1. 1 
-1.2 
-1.3 
-1.4 
-1.5 

m. 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 

mm. 
-1.8 
-2.1 
-2.3 
-2.6 
-2.8 
-3.0 
-3.3 
-3.7 
-4. 0 
-4: 3 
-4. 7 
-5.0 
- 5 .  4 
-5.8 
-6.2 

The table for the differential correction for curvature and refraction is for use in deriving 
the corrections shown in the first column of the right-hand page of the computation indicated on 
page 25. The table was computed upon tho assumption that the refraction is one-eighth of 
the curvature, and that the stadia interva1 for the instrument is such that the distance from the 
instrument to the rod in meters is one-third of the interval subtended on the rod in millimeters. 
An inspection of the table will show that it is sufficiently accurate for use even though the stadia 
interval differs from that stated by 10 per cent or more. 
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. 4  

. 4  

3 

- 

- 

68 

- 

r 
. 1  
. 1  
. 1  
. 1  

.1 

.1 

.1 

. 1  

.1 

. 1  

. 2  

. 2  

. 2  

. 2  

.2 

. 2  

. 2  

. 2  

. 2  

. 2  

. 2  

. 3  

. 3  

. 3  

. 3  

. 3  

. 3  

. 3  

. 4  

. 4  

. 4  

T 

T 

7 

- 

The sign of this correction is positive when the foresight is the longer, that is, when the 
stadia interval subtends more divisions on the rod for the foresight than for the backsight. 

The differential correction for curvature and refraction may also be taken from the following 
table, which is sometimes more convenient. It gives, for a given difference of rod intervals, the 
lower limiting values of the mean rod interval for which the correction is (to the nearest tenth 
of a millimeter) 0.1 millimeter, 0.2 millimeter, etc. 

Thus, for a difference of rod intervals of 37 millimeters, there are given in the table the 
numbers 88.6, 265.8, and 442.9, p d e r  the respective headings 0.1 millimeter, 0.2 millimeter, 
0.3 millimeter. This means that up to SS.6 millimeters the correction is 0.0 millimeter to the 
nearest tenth, from that point UP to 265.8 the correction is 0.1 millimeter to the nearest 
tenth, and between 265.8 and 442.9 it must be taken as 0.3 millimeter. 

The table is computed on the same assumptions as the preceding table, and the rule for the 
sign of the correction is the same, namely, positive when the foresight is the longer of the two 
sights, negative when it is the shorter. Numbers over 460 am omitted from the table. 
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447.0 
427.5 
407.9 
393.3 
378.2 
364.2 
351.2 
339.1 
327.8 
317.2 
307.3 
298.0 
289.2 

u. s. 

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

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

..................... 
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mm. 
35.. ............... 
36.. ............... 
37.. ............... 
38. ................ 
39. ................ 
40. ................ 
41.. ............... 
42 ................. 
44.. ............... 
45. ................ 
46.. ............... 
47.. ............... 
48.. ............... 
49.. ............... 
50.. ............... 
51.. ............... 
52. ................ 
53 ................. 
54 ................. 
55.. ............... 
56.. ............... 
57.. ............... 
58.. ............... 
59. ................ 
60.. ............... 

43. ................. 

Difmential correction for curvature and refraction. 
LIMITING VALUES OF THE XEAN ROD INTERVAL. 

455.2 
442.9 
431.3 
420.2 
409.7 
399.7 
380.2 
381.1 
372.5 
364.2 
356.3 
348.7 
341.4 
334.5 
327.8 
321.4 
315.2 
309.2 
303.5 
298.0 
292.7 
287.5 
282.6 
277.8 
273.2 

Correction. 

.................. _____. _ _ ,  
......... ......... ......... ......... ......... ......... ......... . _ _  _..__. ......... ......... ......... ......... 

458.9 
449.9 
441.2 
432.9 
424.9 
417.2 
409.7 
402.5 
395.6 
388.9 
382.4 

......... 

Correction. 

intervals. 
0.1 mm. 

DitTerence of rod 
intervals. 

0.1 mm. 3.3 mm. I 0.4 mm 0.2 mm. 

mm. 
8.. .............. 
9. ............... 

10. ............... 
11.. .............. 
12 ................ 
13.. .............. 
14.. .............. 
15.. .............. 
16.. .............. 
17. ............... 
18 ................ 
19 ..... 1 .......... 
20. ............... 
21. ............... 
22 ................ 
23.. .............. 
24.. .............. 
25.. .............. 
26. ............... 
27.. .............. 
28 ................ 
29.. .............. 
30.. .............. 
31.. .............. 
32. ............... 
33.. .............. 
34.. .............. 

93.7 
91.0 
88.6 
86.3 
84.0 
81.9 
79.9 
78.0 
76.2 
74.5 
72.8 
71.3 
69.7 
68.3 
66.9 
65.6 
64.3 
63.0 
61.8 
60.7 
59.6 
58.5 
57.5 
56.5 
55.6 
54.6 

281.0 
273.2 
265.8 
258.8 
252. 1 
245.8 
239.8 
234.1 
228.7 
223.5 
218.5 
213.8 
209.2 
204.9 
200.7 
196.7 
192.8 
189.1 
185.5 
182.1 
178.8 
175.6 
172.5 
169.6 
166.7 
163.9 

409.7 
364.2 
327.8 
298.0 
273.2 
252.1 
234.1 
218.5 
204.9 
192.8 
182.1 
172.5 
163.9 
156.1 
149.0 
142.5 
136.6 
131.1 
126.1 
121.4 
117.1 
113.0 
109.3 
105.7 
102.4 
99.3 
96.4 

The table of temperature corrections is for use in deriving the values shown in the fdth 
column of the right-hand page of the computation indicated on page 25, the length of the rod 
at  zero degrees Centigrade having been used in deriving the third column. The table is com- 
puted on the assumption that the coefficient of expansion of the rod is four parts in a million per 
degree Centigrade. The sign of the correction is always the same as the sign of the memwed 
difference of elevation unless the temperature is below the Centigrade zero. 

Correction for temperature (in millimeters). 

DiIIerence of elevation in meters. 
Temp. 

C. _L 

14 

- 
2 
- 

.a .o .o .o 

.O 

.o 

.1 

.l 

.1 

.1 

.1 

. I  

.1 

.1 

.1 

.1 

.1 

. I  

.2 

. 2  

.2  

.2  

.2  

. 2  

. 2  

. 2  

. 2  

.2 

. 2  

. 2  

.2  

. 3  

. 3  

. 3  

. 3  
- 

- 
6 
- 

.o  .o 

.1 

.1 

.1 

.1 

. 2  

. 2  

.2 

. 2  

. 3  

. 3  

. 3  

. 3  

.4 

.4 

.4 

. 4  

.5 

.5 

.5 

.5 

. 6  

.6 

.6 

.6 

.6 

.7 

.7 

.7 

.7 

.8  

.8 

.8 

.8 
- 

- 
7 
- 

.o 

.1 

.1 

.1 

.1 

. 2  

. 2  

. 2  

. 2  

. 3  

.3 

. 3  

.4 

.4 

. 4  

. 4  

.5  

.5 

.5  

.6 

.6 .e 

. 6  
.7 
.7 

.7 

.8 

.8  

.8 

.8 

.9  

.9  

. 9  
1.0 
1.0 
- 

- 
8 
- 

.o  

.1 

.1 

.1 

. 2  

. 2  

.2 

.3 

. 3  

. 3  

.4 

. 4  

.4 

.4 

.5  

.5  

.5 

.6 

. 6  

.6 

.7 

.7 

.7 

.8 

.8 

.8 

. 9  

. 9  

. 9  
1.0 

1.0 
1.0 
1.1 
1.1 
1.1 
__ 

- 
9 
- 

.o  

.1 

.1 

.1 

. 2  

.2 

. 2  

.3 

.3 

.4 

.4 

.4 

.5 

.5  

.5 

. 6  

.6 

. 6  

.7 

.7 

.8 

.8 

.8 

. 9  

. 9  

. 9  
1.0 
1.0 
1.0 
1.1 

1.1 
1.2 
1.2 
i. 2 
1.3 
- 

- 
11 - 

. o  

.1 

.1 

. 2  

.2 

.3 

. 3  

. 4  

.4 

. 4  

.5  

. 5  

.6 

.6 

.7 

.7 

.8 

. 8  
$ 8  
. 9  

. 9  
1.0 
1.0 
1.1 
1.1 

1.1 
1.2 
1.2 
1.3 
1.3 

1.4 
1.4 
1.4 
1.5 
1.5 
- 

- 
12 
- 

.o 

.1 

. I  

. 2  

. 2  

.3 

. 3  

.4 

.4 

.5 

.5 

. 6  

.6 

.7 

. 7  

.8 

.8 

. 9  

. 9  
1.0 

1.0 
1.1 
1.1 
1.2 
1.2 

1.2 
1.3 
1.3 
1.4 
1.4 

1.5 
1.5 
1.6 
1.6 
1.7 
- 

- 
13 
- 

.o 

.1 

.2 

. 2  

.3  

. 3  

.4 

.4 

.5 

.5  

. 6  

.6 

.7 

. 7  

. 8  

.8 

. 9  

. 9  
1.0 
1.0 

1.1 
1.1 
1.2 
1.2 
1.3 

1.3 
1.4 
1.4 
1.5 
1.6 

1.6 
1.7 
1.7 
1.8 
1.8 
- 

- 
1 
- 

.o 
:0 .o .o 
.O 

.o .o .o  

.o .o 

.o .o 

.O 

.1 

.1 

. I  

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

. I  

.1 

. I  

.1 

.1 

.1 

.1 

- 
3 
- 

.o .o 
-0 .o 
.1 

.1 

.1 

.1 

.1 

.1 

.1 

. I  

.2 

.2  

.2 

. 2  

.2  

. 2  

.2 

. 2  

. 2  

.3  

.3 

.3 

.3  

. 3  

.3 

.3 

.4 

.4 

. 4  

.4 

.4 

.4 

.4 

- 
4 
- 

.o 

.o .o 

.1 

.1 

.1 

.1 

.1 

.1 

.2  

.2 

. 2  

.2 

.2  

.2 

.3 

.3 

.3 .a 

.3 

.3 

.4 

. 4  

. 4  

.4 

.4 

.4 

.4 

.5 

.5 

.6 

.5 

.5 

.5 

.6 

- 
5 
- 

.o  

.o  

.1 

.1 

.1 

.1 

.1 

.2 

.2  

.2 

. 2  

. 2  

. 3  

.3 

. 3  

. 3  

. 3  

.4 

.4 

.4 

.4 

.4 

.5  

.5 

.5 

.5 

. 5  

. 6  

.6 

.6 

. 6  

.6 

.7 

. 7  

.7 

- 
10 
- 

.o  

.1 

. I  

. 2  

. 2  

. 2  

. 3  

.3  

.4 

.4 

.4 

.5  

.5  

.6 

.6 

.6 

.7 

.7 

.8 

.8 

.8 

. 9  

. e  
1.0 
1.0 

1.0 
1.1 
1.1 
1.2 
1.2 

1.2 
1.3 
1.3 
1.4 
1.4 

.1 

.1 

.2 

. 2  

. 3  

. 3  

.4 

.4 

.5 

.6 

.6 

.7 

.7 

.8 

.8 

. 9  

. 9  
1.0 
1.1 
1.1 

1.2 
1.2 
1.3 
1.3 
1.4 

1.5 
1.5 
1.6 
1.6 
1.7 

1.7 
1.8 
1.8 
1.9 
2.0 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 

11 
12 
13 
14 
16 
16 
17 
18 
19 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

20 

31 
32 
33 
34 
35 
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Temp. 
C. 

36 

38 
39 
40 

41 
42 
43 
44 
45 

37 ~ 

29 

.7 .9 
- 7  .9 
.8 .9 
.8 .9 
.8 1.0 

.8 1.0 

.8 1.0 

.9 1.0 

.9 1.1 

.9 1.1 

Correction for  temperature (in millimeters)-Continued. 

I 
5 6 7 8  
-I___- 

1.0 1.2 
1.0 1.2 
1.1 1.2 
1.1 1.2 
1.1 1.3 

1.1 1.3 
1.2 1.3 
1.2 1.4 
1.2 1.4 
1.3 1.4 

10 

1.4 
1.5 
1.5 
1.6 
1.6 

11 12 

1.6 1.7 
1.6 1.8 
1.7 1.8 
1.7 1.9 
1.8 1.9 

--- 

Difference of elevation in meters. 

.1 

.1 

.1 

.2 

.2 

.2 

.2 

.2 

.2 

. 2  

.3 .4 .6  

.3 .4 . 6  

. 3  .6 . 6  

.3 .5 .6  

.3 . 5  .6  

.3 .5 .7 

.3 .5 .7 

.3 .5 .7 

.3 .5 .7 

.3 .5 .7 

- 
9 
- 
1.3 
1.3 
1.4 
1.4 
1.4 

1.5 
1.5 
1.5 
1.6 
1.6 
- 

1.6 
1.7 
1.7 
1.8 
1.8 

1.8 2.0 
1.8 2.0 
1.9 2.1 
1.9 2.1 
2.0 2.2 

San  Diego to 
Barstow, Cal. 

- 
13 
- 
1.9 
1.9 
2.0 
2.0 
2.1 

2.1 
2.2 
2.2 
2.3 
2.3 
- 

0 den to Salt 
L e  City T$zF12 Utah and ::::$, 

to  as $e&,’ Mont. 
Nev. 

B ~ ~ ~ ~ ,  kont. Barstok Cal 

- 
14 
- 
2.0 
2.1 
2.1 
2.2 
2.2 

2.3 
2.3 
2.4 
2.5 
2.5 - 

Las V e w ,  
Nev to 

Zenda,’tJtah. 

STATISTICS OF LINES. 

Salt Lake 
City to 

Zonda, Utah. 

The principal items of information in regard to the Coast and Geodetic Survey level lines 
are given in the tables below in the same form as the tables on pages 224-225 of Append& 3, 
Report for 1903, and pages 14 and 15 of ‘‘Precise Leveling in the United States, 1903-1907,” 
arranged in such a manner as to be conducive to comparison between lines. 

The number of permanent bench marks includes all with which the leveling was directly 
connected, regardless of whether they are new bench marks or bench marks previously established 
by some other party or organization. 

The average distance between bench marks was obtained by dividing the total length of 
the main line by the number of permanent bench marks. 

The speed was obtained by dividing the total length of the line by the interval in months 
The expression ‘‘total 

length” refers to the completed line. Each completed section of the line was leveled at least 
twice, and in some cases four or more times. To obtain the speed in terms of single line one must 
therefore multiply the speed here given by a factor somewhat greater than two. 

The discrepancy in millimeters per kilometer was obtained by dividing the total discrepancy 
on the main line by the length of the main line. 

The probable error of the mean result for a section was computed by the formula 

’from the date of the first leveling to the date of the last, inclusive. 

a 

Mar 26 I908 7 
Jul; 18: 1908 

404 
1 

405 
252 
113 

in which d is the discrepancy between the forward and backward leveling over a section and is 
the number of sections. The probable error for 1 kilometer, r,, was derived by assuming that 
the average length of a section is to 1 kilometer as ( T ” ) ~  is to r,2. 

A r 13 1908 8 
J& 18: 1808 

324 
13 
337 
209 
93 

Line. 

Oct 17 1906i 
Mas zb, 1907 

456 
32 
488 
303 
126 

May 31 1907 
Sept. IO: 1907 

409 
3 

412 
256 
108 

Observer ............................................. 1 E. H. P. i 

3.6 
108 
67 
21 

-122.7 - 0.30 * 0.8 
YW. 

Instrument.. ......................................... 
Date of Brst leveling. ................................. 
Date of last leveling.. ................................ 
Length.of main line kilometers.. .................... 
T o t i  length kilometers.. ............................ 
Total length’ mil-. .................................. 
Number of iermsnent bench marks.. ................ 
Avers e dlstance between permanent bench mrks, 

in kiometers.. ..................................... 
progress, kilometers per mon th... .................... 
progwss, miles per month. ........................... 
permtag, run more than twice.. .................... 
Dhrepsncy B F , total millime tars... .............. 

Velwipede cars used. ................................ 

Len th of side 1ines:kilometars.. ..................... 

Dtscre ancg {BIZ’{, millimeters per kilometer.. ...... 
Pmbafle error for 1 klometer, In millimeters.. ....... 

3.6 
105 
65 
28 

+32.1 
fO.10 
f 0.9 

YeS. 

Mar. 
June 

7 
6,1906 
7,1906 

376 
7 

382 
237 
128 

3.0 
124 
78 
15 

-32.3 
-0.09 
f 0.9 
Ye3.t 

E. H. P. and 
H. M. R. 

7 
June 26,1900 
Oct. 2,1906 

427 
12 
439 
273 
133 

3.3 
136 
85 
18 

-87.6 
-0.21 
f 0.9 
Yea. 

E. M. R. H. M. R. 
7 1  7 

3.8 
3$ 1 124 
43 77 

16 

+o. 12 
& 1.0 f 1.0 
NO. NO. 

F.K.  I II.W.M. 

I 
~ 

*Leveling was intempted for 6 days while party was moving from Salt LBke City to Bmtom. tAbout one-half the time. 
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Huntley 
Mont. t6 

Cadiz, 6 9 0 .  

H. W. M. 

Lme. 
Qoffs Cal to ElReno 
Albu’uer&e, Okla td 

N.%ex. Jericho;’Tex. 

H. W. M. F. K. 

Crawford 
Nebr td 

Cadiz, %yo. 

H. D. K.and 
C. M. C. 

Observer.. ........................................... 1 F.K. C. N. C. 
........................................ Instrument.. 7 

Date of first leveling .................................. July 29 1908 
Date of last leveling.. ................................ Nov. 5: 1908 
Length of main line, kilometers.. .................... 
Lendh of side lines. kilometers.. ..................... 

8 
Aug 20 1908 
Nov: 6; 1908 

291 
3 

294 
183 
77 

Totdleneth. kilometers .............................. 

8 7 and 6 
Apr 16 1909 July 1 1909 
Dec: 3: 1909 Sept. 14: 1909 

982 324 
2 4 

984 328 
611 204 
258 84 

--- ................................. ................ Totallen&h‘ miles.. 237 
Number of pbmanent bench marks.. 1 105 
Averagedistance between permanent bench marks. in 

8 
Apr. 4 1910 
Jan. 10:1911 

995 
18 

1013 
629 
273 

10 
June 5 1911 
Nov. 6:1911 

670 
7 

677 
421 
166 

3.8 
114 
71 
19 

-15.3 
-0.05 * 0.9 

YeS. 

3.8 3.9 
136 133 
85 83 
23 16 

+60.8 -12.4 
+O. 06 -0.04 * 0.9 * 0.8 

YeS. YeS. 

kilometers.. ......................................... ....................... ........................... Progress kilometers per month 

..................... Progress’ miles per month. 
Percendge run more than twice.. 
Discrepancy B F) total millimeters. 

Proba&e error for l’kilometer, in millimeters.. 
Velocipede ears used.. 

................ ...... Discre ancy tI3-F)’ millimeters per kilometer.. ........ ............................... 

Fort Worth Jericho Tex 
Tex. 1 Mex. 

to EI P ~ S O ,  to Islets, N:’ 

3.6 
119 
74 
14 

-24.8 
-0.07 
j, 0.7 

Yes .  

3.7 4.1 
110 I 133 
68 83 

7 
-72.1 +96.8 
-0.07 +O. 14 
rt 0.8 21 1 0.7 
Yes. Yes. 

RATE OF PROGRESS ON RECENT PRECISE LEVELING. 

On pages 390 and 391 of Appendix 3, Coast and Geodetic Report for 1903, and on pages 
15 and 16, “Precise Leveling in the United States, 1903-1907,” there are given data regarding 
the average rates of progress per month for the several leveling parties, the average monthly 
rate for all the work done with the new level, and there were also instanced a number of cases 
of unusually rapid leveling. 

In the second publication mentioned above the statement is made that the average rate of 
progress for a leveling party had been 65 miles (104 kilometers) of completed line per month 
and that the average rate of progress for a whole line varied from 47 to 98 miles per month. 
Every mile of progress represents a mile leveled at  least twice, once in the forward and once in 
the backward direction. The above average was obtained by using the total number of months 
of leveling and the total number of miles. If the unit had been the season the mean rate of 
progress per month for the 16 seasons considered would have been 66.4 miles (106.9 kilometers). 
The maximum rate of progress for a season is 95 miles (153 kilometers) per month. 

There have been added by the Qoast and Geodetic Survey to the level net of 1907, 12 
seasons of leveling with rates of progress varying from 56 to 84 miles per month. The average 
rate of progress for all of the 12 seasons (giving each season unit weight) has been 73.6 miles of 
complet,od line per month. 

The average monthly rate of progress for the 28 seasons’ leveling run by the Coast and 
Geodetic Survey with the new type of instrument is 69.5 miles. 

During 6” of the 28 seasons the average monthly rate of progress has been more than 80 
miles. These were the following: 

,In 1902, leveling between Anthony, Eans., and Shreveport, La., 641 miles, rate 85 miles 
per month. 

In 1905, leveling between Watertown, S. Dak., and Sioux City, Iowa, 237 miles. Rate 95 
miles per month. J. B. Miller, chief of party and observer. 

In 1905-6, leveling between Smithville and Galveston, Tex., 171 miles. Rate 81 miles 
per month. E. H. Pagenhart, chief of party and observer. 

In  1909, leveling between El Reno, OMa., and Jericho, Tex., 204 miles. Rate 81 miles 
per month. Ford Eurts, chief of party and observer. 

In 1909, leveling between Goffs, Cal., and Albuquerque, N. Mex., 610 miles. Rate 82 
miles per month. H. W. Maynard, chief of party and observer. 

In  1911, leveling between Jericho, Tex., and Isleta, N. Mex., 422 miles. Rate 84 miles 
per month. 

W. H. Burger, chief of party and observer. 

C. M. Cade, chief of party and observer. 
- 

* After the manuscript for this report was sent to press, two precis levelfng parties of this Burvey at work in 1913 closed their saasom. 
Assistant J. H. Peters completed 334 miles of leveling to the northward of Butto, Mout., at the rate of 94 miles per month. The other party, 
l b t  under A.sistant C. M. Cade, then under Assistant a. D. Cowie, completed 341 miles of leveling to the westward Of Crookston, Minn., at the 
rate of 89 miles per month. During the one and two -thirds mouths, while Mr. Cowie was in charge, a progress Of 176 miles Was made, at the raa 
of 106 miles per month. 
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COST OF RECENT PRECISE LEVELINQ B Y  TEE COAST AND QEODETIO SURVEY. 

The cost per completed mile for the 12 seasons' leveling added to the net since the 
adjustment in 1909 is shown below: 

Location of seaon's work. 

190G 
190G 
19067 

1907 
1908 
1908 
1908 
1908 
1909 
1909 

1810-11 
1911 

.................. ................ San Diego to Barstow Cal.... 
Pocatello kdaho to Bhtte Mont 
Oaden td Salt Ihke Citv.'Utah. and Barstow. 

Cal.. to Las Veaas. Ne?:. ....................... I 
Butteto Huntlef Mont ........................ 
Lw Vo as Nev t o  Zonda Utah ................ 
salt d i e  bit B Zenda dt& .................. 
Crawford Ne& to  Cadfz Wyo ................. 
Huntley,'Nont.yto Cadiz,' Wyo.. ............... 
El Reno. Okla.. to Jericho. Tex.. ............... 
Qoffs Cal. to Albuquerque N. Mex ............ 
Fort f o r t h  to ~1 paso, ~ e 2  ..................... 
Jericho, Tax., to Ieleta, N. Mex ..__ ._._. _ _  ..__.. 

$9.40 
13.30 

13.40 
15.80 
13.10 
10.50 
12.80 
14.00 
12.70 
11.90 
11. 'io 
10.30 

The average cost per mile for these seasons' leveling is $12.90. The average cost of the 
16 seasons of leveling done with the recent instrument, which were included in the 1907 net 
adjustment, was $9.70 per mile. The average cost of the 28 seasons considered in the present 
net is $11.10 per mile of progress. 

The average cost for the several seasons varies considerably, due to a number of causes. 
On some lines the party lived at  hotels and boarding houses convenient to the work, while on 
others the members lived in a camp or an especially fitted car, and were forced to go out long 
distances to the work. Some of the lines were run up steep mountain grades while others were 
over flat prairies. In  an old settled country there will be many masonry structures in which to  
set bench marks, while in a new or unsettled section bench marks must be especially constructed 
of stone or cement. The number of permanent bench marks used has some influence on the 
cost of the work. Dif€erences in both the observing and party management of different chiefs 
of party produced variations in cost which were large in exceptional cases. 

The above figures represent the actual cost of the leveling, including the establishment of 
the bench marks, with the exception of the cost of the instruments and stationery. It includes 
the transportation to and from the field paid by the Government and all wages and salaries, 
including those of the chief of party and recorder. The salary of each member of the permanent 
field force is charged to the leveling for the whole period during which he was engaged upon 
work incidental to the leveling, including the time spent in travel to and from the field, the time 
spent in preparing for the field and in completing field reports and records and computations 
at the end of the season. One-eleventh has been added to the salary actually paid each officer 
during the time he was connected with the leveling, to take account of the fact that the Govern- 
ment pays its permanent employees 12 months' salary for 11 months' work, upon an average. 

The cost of computing a line of levels at the ofice is between 40 and 45 cents per kilometer, on 
an average. This computation does not include the orthometric correction nor any net adjustment. 

NEW LINES OF UNITED STATES COAST AND GEODETIC SURVEY LEVELINO-DETAILED STATE- 
MENT OF RESULTS. 

SAN DIEQO TO BARSTOW, GAL. 

This line was run by E. H. Pagenhart, Aid, between March 5 ,  1906, and June 7, 1906. 
The leveling started from seven tidal bench marks at San Diego, Cal,, and followed the line 
of the Atchison, Topeka & Santa li'e Railway to Barstow, Cal. 

The lengths of these rods at 0' C., as 
determined by the Bureau of Standards, were: 

Precise level No. 7 and rods R, and S were used. 

Date. I RodRr. )Rodg.- 
Meters. Xeters. 

January 1905 ............................................................................................................ 3.0309 3.0014 
August,'lW.. ................................................................................................. *. ....... 3.0017 I 3.0020 
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These measures show a slight lengthening of the rods . The interval between the office 

measurements of the rods is much longer than usual, due to the rods having been in use prac- 
tically all the time . The field measurements of the rods during this period show nothing in 
regard to the time when the above change took place . It was assumed therefore that the 
lengthening was uniform and the mean length of the rods on April 20. 1906. 3.0014 meters. or 
an excess of 0.47 millimeter per meter was used in the computation . The index correction of 
rod R, was -0.6 millimeter; of rod S -0.9 millimeter . 

Determination of mean sea level . 
The results of the tide observations at San Diego are as follows: 

Feet . 
1906 ............................................................................. 6.5026 
1907 ........................................................................... 6.5574 
1908 ........................................................................... 6.4612 

Mean .................................................................... 6.5071,O. 0188 

The first series of readings is for 365 days beginning January 21. 1906. and each of the other 
series is a calendar year in length . 

The direct results of the leveling are shown in the following tables. in which all the permanent 
bench marks are given . 

If no distance is given in the fourth column. the bench mark is in the main line of levels . 
If a distance is given in the fourth as well as in the third column. the bench mark is on a spur 
and the distance in the fourth column shows the point at which the spur branches from the 
main line . 

The elevations are based on an elevation of 3.49 feet = 1.0638 meters for the 10-foot mark 

Observed 
Ell?- 

vati0n.t 

on the tide staff at San Diego . 
Results of leveling. San Diego to Barstow. Cal., 1906 . 

Dis- Dls- Total 
tance tance dis- 

Place . to to crep 
benchmark* bench baseof anc 

mark.* spur.* (B-P) 

I I Dis- I Dis- I Total 

km . 
92.3 

100.5 
101.1 
108.6 
116.0 

plaoe . 1 Permanent 17 1 tagm I :& 
mark.* spur.* (B-& 

benchmark* bench baseof anc 

km . 
92.1 ........ 

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

........ 

I I I I 

Tide S t d  ... .-. 
Tidal 7 ......... 
Tidal 6 ......... 
Tidal 3 ......... 
Tidal 2 ......... 
Tidal 5 ......... 
Tidal 4 ......... 
Tidal 1 ......... 
35 sea .......... 
A .............. 
B .............. c .............. 
428.D ......... 
City ........... 
D .............. 
25 8 . D ......... 
E .............. 
F .............. 
G .............. 
376 8 . D ........ 
31 S . D ......... 
H .............. 
I ............... 
J ............... 
K .............. 
L .............. 
M .............. 
N .............. 
0 .............. 
P .............. 
Q .............. 
R .............. 
8 .............. 
T .............. 
R4S.B ......... u .............. 

6an Diego ........ 
Do ........... 
Do ........... 
Do ........... 
Do ........... 
Do ........... 1 
Do ........... 
Do ........... 

Roasvilie ......... 
Near Roseville ... 
Near San Diego .. 
Ban Diego ........ 

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

Old Town ........ 
American Park ... 
Near Atw ood ..... 
Near Ladrillo .... 
Seiwyn ........... 
Linda Vista ...... 
Sorrento ......... 

Do ........... 
Near Del Mar .... 
Del Mar .......... 
Near Enchitas ... 
Enclnitaa ........ 
Near Carisbad .... 
Carisbad ......... 
Oceenside ........ 

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

km . ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ 
7.5 
7.5 
7.5 
7.5 ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ 

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

Nesr Las Fiorea . . 
Do ........... 

Laa Fiorea ........ 
Don .............. 

119.0 
110.3 
119.8 
127.3 
127.4 
134.2 
140.4 
142.8 

........ ........ ........ ........ 
127.3 ........ ........ ........ 

km . 
0.0 
0.1 
0.2 
0.2 
0.3 
0.3 
0.4 
0.5 
2.7 
4.8 
9.5 

11.2 
12.5 
12.8 
8.2 

14 7 
15.9 
19.0 
24.5 
27.0 
33.3 
33.4 
39.3 
40.8 
49.3 
61.8 
65.0 
86.2 
71.2 
71.7 
72.0 
72.1 
83.1 
83.8 
84.4 
88.4 

BI ............. 
c1 .............. 
D1 ............. 
El ............. 
Fi ............. 
City ........... 
Gi ............. 
Hi ............. 
I1 .............. 
Ji .............. 
Ki ............. 
LI ............. 
Mi ............. 
Ni ............. 
R R ............ 
0 1  ............. 
p1 ............. 

150.9 ........ 
152.0 ........ 
154.3 ........ 
155.1 ........ 
155.9 ........ 
15G . 3 ........ 

mm . 
+ 0.8 + 0.8 + 0.4 - 0.3 
- 0.3 

0.0 - 0.1 + 0.3 + 0.5 - 2.4 
0.0 - 2.9 - 2.9 - 5.0 

-10.2 - 6.9 
-11.0 

0.0 - 2.1 - 6.6 - 7.3 - 9.8 - 9.8 - 4.2 + 0.6 - 2.5 - 3.0 - 4.4 - 3.7 - 3.1 - 1.6 + 3.8 + 0.4 + 0.4 + 3.0 

....... 

161.9 . . . . . . . . I  
162.4 ........ 
164.8 ........ 
168.3 ........ 
169 . 5 ........ 
172.0 ........ 
175.9 ........ 
180.6 ........ 
183.7 ........ 

~1 ............. 192.2 

195.3 
200.4 
201.2 
201.3 
206.8 

494S.B ........ I 194.1 

165 S . B ........ 
28S.B ......... v .............. w ............. x .............. 
103 9 . B ........ 
Y .............. 
I, .............. 

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

Ai . 
278 
444 

............. 
S . B  ........ I 
S . B ........ 

Ri ............. 
61 .............. 
Ti ............. 
City ........... u1 ............. 

mm . + 2.4 
+11.0 + 8.1 
+14.2 
+24 9 

+25.8 
+25.0 
+22.1 
+20 . 5 +a . 2 
+15.8 
+11.7 
+10.6 - 2.6 - 4.9 - 3.9 - 3.5 - 1.9 - 2.3 + 7.2 + 5.6 + 5.1 + 1.3 + 1.3 + 1.3 - 0.3 + 0.5 + 2.4 
+12.4 
+15.3 
+13.6 
+10 . 4 
+11.6 
+11.6 + 0.7 

= 

3bsemed 
el& 

vati0n.t 

- 
6OmiO10 
8, 7382 
3.0437 
4.6093 

12.5746 

31.6775 
36.8110 
35.2811 
85.3434 
85.0752 

135.6062 
78.6695 
59.1100 
24.7090 
32.2083 
37.4851 
39.0248 
37.8424 
40.0458 
67.0100 
60.2026 
57 .urn 
83.5734 
73.4847 
75.0988 
88.4093 

116.3774 
122.5103 

150.7553 
154.5842 
184.8038 
208.94Ao 
205.3812 
204.0301 

143.2570 

* From Tide Staff at San Diego . t Them elevations are superseded by the standard elevations given in this publication. which dopend on an adjustment . 
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Results of leveling, San Diego to  Barstow, Gal., 1906-Continued. 

Plnce. 

Dis- Dis- Total 
pemanent tnnco tance dis- 

to crep bench mark. be% base of nncy 
mark.* spur.* (B-F), 

Rlverslde ........ 
DO ........... 
Do.. ......... 
DO ........... 
DO ........... 
Do. .......... 
Do. .......... 
DO ........... 
Do.. ......... 
DO ........... y?. ...... 

. Colon ........... 
den Rernardino.. 

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

Near Verdemont. 
DO ........... 

Verdemont ....... 
Devoro.. ......... 
Near Devore.. ... 
Keenbrook.. ..... 
Near Cafon.. ..... 
Dell .............. 
Cajon ............ 
NW Gish. ....... 
NW Cajon.. ..... 
summit .......... 

214.5 - 5.4 

687 May ........ I 
VI ............. 
814 Arlington ... 
Wi ............. 
XI ............. 
861 Casa Blanca 
863 Olivewood.. 
YI ............. 
851 Riverside.. . 
ZI .............. 
945 Highgrove.. 
AZ ............. 
BZ ............. 
1048 6. B.. ..... 
Cz .............. 
City ........... 
Dn ............. 
1420 8. B _ _ _ _  ._. 
En ............. 
FZ ............. 
On.. ........... 
2008 9. B ....... 
Ez. ............ 
l a . .  ............ 
2708 S. R. .  ..... 
JZ .............. 
Kz.. ........... 
3685 S. B.. ..... 
Lz ............. 

m. 
209.6534 
219.5815 
2485107 
257.9051 
258.3422 
262.6771 
263.1845 
258.4770 
25?.5&345 

Near Summit .... Ma ............. 
Do ........... 3482s. B ....... 

Nenr Hesperia. ... Na.. ........... 
Has g eria ......... 3190s. n ....... 

0 ........... On ............. 
Near Hcsperia.. .. 2856 Hesperia.. 
Near Victorville.. PI ............. 
Victorville.. ..... 2723 S. B.. ..... ........... ............. 20 2, 

Dis- Dis- Total 
Obsorved /I I I t n n p  I t a r  1 dis 

C I S  Place. crep 
vntion.t mark* bench b a s  of nncv 

km. 
28R. 4 
2m.9 
298.8 
300.8 
301.0 
308.8 
311.9 
313.8 
314.4 
314.5 
315.5 
322.7 
323.2 
327.2 
332.3 
335.5 
340.2 
342. 8 
347.7 
351.7 
355.0 
358.0 
360.5 
366.6 
372.5 
374.0 
374.3 
374.4 
374.6 

km. I mm. ........ - 0.7 ........ - 1.7 
........ + 4 . 9  ........ + 3.8 ........ + 6.8 ........ - 0.7 ........ + 4 . 1  ........ + 5.2 ........ + 3.9 ........ + 2.5 ........ + 8.7 ........ - 7 . 7  ........ - 5.9 _ _  ..____ - 4.5 ........ - 9.4 ........ - 8.3 ........ -19.1 ........ -19.1 ........ -27.9 ........ -27.1 ........ -28.9 
........ -34.5 ........ -32.1 _ _ _  _ _  __. -33.3 ........ -35.4 ........ -32.6 ........ -34.1 ........ -33.3 ........ -32.3 

U O  ........... ............. .............. ...... T a  ............. 
.......... I 320: 3156 /I NearmHelen.. .... _I WZ.. ........... 319 591; ~*litu wiuuinuue .  v a . . .  

318.4861 
335.2435 
433.0905 11 NBi 
460.5566 
629.0307 

755.9543 
801.9511 11 &yet 
843.8oRB 
892.3392 11  u a r ~ u ~ ~  .......... I n 3  ............. I 
994.58s 

U U .  .......... I 13 .............. I 

I I W L U  UUL.rUl lWUUU . J>3.. ........... ... .I C3. ............ . I  

11%2866 /I 
1165.3856 .. 

216.9 
218.4 
221.9 
225.5 
226.0 
226.2 
232.0 

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

........ - 4.5 

........ - 7.6 

........ -12.5 

........ -12.2 ........ - 9.9 ........ -1C. 3 

........ - 3.1 

(1 Do ........... I RR ............ I m. 

237.6 
241.0 
214.0 
244.3 
244.6 
244.2 
250.4 
251.8 
255.1 
259.1 
259.9 
206.0 
268.4 
270.4 
272.9 
276.8 
281.2 
283.4 /I UO ........... I J3.- ............ I 

........ -6 .6  ........ -12.9 
242.7 -13.7 
242.7 -12.2 
242.7 -13.2 

........ -10.2 ........ - 3.6 ........ - 2 . 1  ........ - 7 . 1  ........ -12.4 
259.1 -11.0 ........ - 3 . 1  ........ - 7.0 

........ - 5.7 ........ -12.5 

........ -10.1 ........ - 2.3 ........ + 1 . 7  

33 

Observed 
el* 

vati0n.t 

113?'%36 
1055.6172 
995.3828 
972.54G1 
969.2796 
870.8394 
837.2259 
fBO.1357 
829.2738 
832.3207 
824.2829 
807.0390 
808.5591 
785.0874 

757,3096 
740.6139 
740.1976 
724.2030 
710.3327 
692.5162 
688.4489 
684.7466 
680.1013 
651.8559 
640.6592 
641.9385 
643.5276 
648.9277 

7ea 9131 

*From Tide St& at Sen Diego. 
t These elevationa are superseded by tho standard elevations given later in this publication, which depend on an adjustment. 

POCATELLO, ID-4H0, TO BUTTE, MONT. 

This line was run between June 26, 1906, and October 2, 1906. E. H. Pagenhart, Aid, 
began the work and continued in charge until August 1, when the party was turned over to 
H. M. Roy, Aid, who completed the work. The leveling started from three bench marks in 
Pocatello, Idaho, and followed the Oregon Short Line Railroad to Butte, Mont. 

Rods R, and S were used until July 28 
and rods V and W for the remainder of the period of leveling. The lengths of rods R, and 
.S and their index corrections are given in connection with the line San Diego to Barstow, Gal. 
(see p. 31). For the lengths of rods V and W and their index corrections, see line Ogden to 
Salt Lake City, Utah, page 34. 

In  the computations a mean length of 3.00146 meters, or an excess of 0.49 millimeter per 
meter, was used for rods R, and S and for rods V and W a mean length of 3.00182 rn~t-ers, or an 
excess of 0.61 millimeter per meter. 

The leveling between the three bench marks recovered a t  Pocatello, Idaho, showed that 
they had not been disturbed since their establishment in 1903. 

The elevations in the following table depend on an elevation of 1358.2677 meters for bench 
marl< A, at Pocatello, Idaho, which in turn depends on the 1907 adjustment of the precise 
level net. 

Precise Level No. 7 was used for the entire line. 

11749°-15-3 
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nent 

2:; Place .. 
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Results of leveling. Pomtello. Idaho. to Butte. Mont., 1906 . 

Dis- Dis- Total 

c rep  
bench base ancy 
mark.* (13-F 

b c e  "t","" dis- 
to 

0 bserved 
e14 

vati0n.t 

Dis- Dis- Total 'gfr tance "t","" dis- 
Place . crep  

bench be% '? ancy . mark.* spur.* (B-F: 

II l- I-I-I- 
Near Dell Mont ....... 
Doll. Monk ............. 

no ................ 
Neer Crab Tree Mont ... 
Crab Tree Modt ........ 
Near Crab'Tree Mont ... 
Red Rock, Modi, ....... 

Do ................. 
Armstead Mont ........ 
Near Armktaad . Mont .. 
Near Grayling. baont ... 
Grayling. Moot ......... 
Near Barratts. Mont .... 

km . 
K ......... 247.2 
L ......... 249.2 
M ......... 249.6 
N ......... 256.3 
0 ......... 259.0 
P ......... 266.2 
0 ......... 273.0 
R ......... 273.1 
S .......... 279.7 
T ......... 283.5 
U ......... 285.6 
V ......... 289.2 w ......... 299 . 2 

Do .................. X ......... 306.2 
Near Dillon, Mont ...... Y ......... 30R.2 
Dillon . Mont ........... 0.6. T.  313.6 .. 

DO ................. Z or mag- iii;? 
n o t i c  1 station . 1 

Do ................. Az ......... 315.7 
DO ................. nz ......... 315.8 
Do ................. 

Near Bond Mont ...... 
Bond. Moni ............ 
Near A x Mont ....... 
~ p e x  E n i  ............ 
Near hen .  Mont ....... 

City ....... 
c1 ......... 
Dz ........ 
E2 ......... 
F, ......... 
Gz ......... 

Glen Mont ............. Hz ........ 349.1 

Near Lavon, Mont ..... JZ ......... 353.4 
Lavon Mont ........... K Z  ........ 354.3 
Brown; Mont .......... LZ ......... 355.9 
Near Mdlrose, Mont ..... MZ ........ 361.4 
Melrose . Mont .......... NZ ........ 365.4 

60 ................. Iz ......... 349.3 

km . mm . ....... - 90.3 
....... - 89.1 ....... - 90.3 ....... - 95.3 
259.0 - 97.2 ....... -101.6 ....... -102.1 ....... -102.4 ....... -104.7 
....... -108.3 ....... -103.0 ....... -104.4 
....... -106.2 ....... -104.4 ....... -106.6 ....... -103.1 ....... -105.5 
....... -103.6 ....... -104.6 
315.8 ....... ....... -103.0 ....... -100.9 ....... -104.4 ....... - 96.7 ....... - 88.7 I ....... 1: p4" ....... ........ 92.0 ........ 91.3 ........ 88.5 ........ 80.8 ........ 76.5 ........ 77.8 ........ 81.3 ........ 83.3 ........ 80.7 ....... - 87.7 
3K3.8 - 85.7 ....... - 75.1 ....... - 74.0 ....... - 81.4 ....... - 84.8 ....... - 88.0 .............. ....... -85.1 ....... - 80.5 
415.9 ....... ....... - 86.7 ....... - 88.2 ....... - 87.7 
........ 91.6 
........ 87.6 ........ 89.9 
....... - 91.2 
....... - 87.6 
....... - 89.4 
....... - 88.8 
430.6 ....... 
....... - 88.3 
....... - 90.0 
....... - 92.2 
....... - 90.7 
....... - 90.6 

Observed 
cle- 

vati0n.t 

m 

1652.6155. 
15.50.3374 

1550.4308. 1572.9318 

1622.0609. 
1653.780% 
1513.0183 
1522.6679 
1538.7730 1524.3478 

1544.3486 
15W . 3347 
1579.9484 
1579.1668 
1604.8865 
1612.5845 
1620.4999' 
1629.0291 
1644.3525 
1693.9665 
1698.3786 
1733.1888 
1772.2683 
1697.8905. 

1682.7488 
1626.7B7 
1627.0293 
1645.6896 1650.6264 

1657.0784 
1059.5350 
1674.2159 
1691.5855 
1690.7749 

1717.!2764 
1741 . 8989 
1758.2839 

1770.1696. 

1742.7540 

1697.340T 
1679.1278. 

$1551.376 

1540.0988 

11696.906 

11758.143 

1672 . am8 

* From A9 a t  Pocatello 

Unchecked elevation; spur line was run in one direction only . 
Unchecked elevation . 

f Thee elevations aro 'siqmrsoded by tbc standard elevations given later in this publication. which dopend on an adjustment. 

OGDEN TO SALT LAKE CITY, UTAH . 
This line was run by H . M . Roy. Aid. between October 17 and December 8. 1906 . The 

leveling started from three bench marks at  Ogden. Utah. and followed the Oregon Short Line: 
Railroad to Salt Lake City . 
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Observed 
de- 

vati0n.t 

Precise Level No. 7 was used. 
X and Y for the remainder of the period. 
of Standards were as follows: 

Rods V and W were used the first day of leveling and rods 
The lengths of these rods as determined by the Bureau 

Dis- Dis- Total 
tance yF dis- Place. Ilent to crop- &%: bench b:? nncy 

mark.* spur.* (B-V) 

Date. 1 Rod V. 1 Rod W. / /  Date. RodX. RodY. 
~~ I-!- 

Place. 

December lN5.  ................................... 3.0014 3.0021 Soptombor 1906 ................................... 1 Netera. 1 Meters. 11 
August, 1607 ....................................... 3.0015 3.0023 August, 1967 ...................................... 

' Dk- 
Permn- :zo t a r  

ncnt 
bench b&h base 
mark. mark.* sp$..* 

In  the computation the August, 1907, value of 3.0019 meters was used for rods V and W and 
the September, 1906, value of 3.0021 meters for rods X and Y. The index corrections were as 
follows: rod V, -0.8 millimeter, rod W, -0.7 millimeter, rod X, +0.2 millimeter, rod Y, +OS 
millimeter. 

The leveling between the two bench marks recovered at Ogden, Utah, showed &at they 
had not been disturbed since their establishment. 

The elevations in the following table are based on an elevation of 1308.7087 meters for 
bench mark A at Ogden which in turn depends on the level net adjustment of 1907. 

Results of leveling, Ogden to  Sal t  Lake City, Utah, 1906. 

km. 
32.2 
34.1 
34.7 
3R.0 
42.3 
45.7 
46.3 
50.6 
55.0 
59.0 
00.0 
61.3 
62.6 

km. 
32.2 ....... 

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

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

Near Ogdon.. .......... A. .  ....... 
Ogden .................. .......... 
Near Evona. ........... ......... 

1351.0143 
1288.6003 

1291.8816 
1263.2054 

NW Roy .............. 7.2 ....... 
Do ................. 9.7 

NoarSyracuseJunction. ....... 
Near Syracuso Grove.. . 

............ 
Wood Cross.. .......... 
Simkins. ............... 
StockYardsJunction ... 
Near Salt LBkeCity .... 
Salt Lake Ci ty . .  ....... Near Syracu,so .......... K. S. 6 ___.I  24.6 I 15.7 

Near Kavsvtllo.. ....... I Salt - Lako 32.9 15.7 

Dote. 

Septbmber, 1900.. ........................................................................................................... 
August, 1907 ................................................................................................................. 

NoarLayton ........... ........ 
Layton ................. ......... 23.7 ....... 
Kaysvillo ............... ......... 

RodX. RodY, 

Meters. Meters. 

---I 

3. 0020 3.0022 
3.0015 3. M)16 

__ - 

Total 

crop 
dis- 

ET) 
- 
mm. 

0.0 
+l. 4 
+4.9 
+ L O  
+o. 8 
-1.3 
-5.3 

-3.8 
-8.8 

+l. 2 
-0.3 
-1.0 

Do. ..... i.. ........ 
1354.9971 Do ................. 
1326.9571 Do ................. 
1307.9756 // 

TG ........ 
Ll ......... 
NI.. ...... 
NI. .  ...... 
0 1  ......... 
PI ......... 
Q1. ........ 
RI.. ...... 
81.. ....... 
T'l ......... 
Ul.. ...... 
VI ......... 
Wl.. ...... 

mm. 
-0.6 
-4.9 
-1.5 
-3.6 
+4.4 
-1.7 
+3.8 
+O. 5 
-1.2 
-0.6 
-3.6 
-1.7 
-5.1 

Observed 
el* 

vati0n.t 

m. 
1294.6609 
1294.3394 
1297.9457 
1286.1725 
1293.3761 
1307.7353 
1303.9953 
1297.7601 
1266.9194 
1297.7811 
1319.2888' 
1297.5990: 
1280.4123. 

The field measurements of the rods also show a, slight shortening but there is no indication 
of any sudden change. It is assumed to be uniformly distributed between the first and the 
last leveling, over a period of 8.5 months, or at a rate of 0.065 millimeter per month. In  the 
computation the mean length of the rods on various dates during the period of leveling was 
used. The index correction of rod X was 0.0 millimeter and of rod Y -0.1 millimeter. 
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The differences of elevation between tho three bench marks recovered a t  Barstow agreed 

The elevations in the following table are based on an elevation of 648.9277 ineters for 
with the previous determinations within the limits of the accuracy of the leveling . 

bench mark J, a t  Barstow as determined by the line San Diego t o  Barstow . 
Results of leveling. Barstow. Gal.: to Las l’egas. Nev., 1906-7 . 

Place . 
Dis- Dis- Total ’g:? tance ty dis- 

c r e p  
bench . bc:ch base ancy 
mark* mark.* spg.* (B-I?) 

I- I-/-/- 

Perma- 
nent Observed 

vation.? 
Place . 

&% t a p  Dis- Total dis- 
c r e p  to 

bench* ancy 
mark . spur.* (B-F) 

0.0 ....... 
5.0 ....... 

Barstow Cal ........... 
Near N e b .  Cal ......... 

DO ................. 
Daggett Gal.____. ...... 
Near Diggett, Cal ...... 
Minneola, Cal .......... 
Near Minneola Cal ..... 
Near Newberry, Cal .... 

Hector Cai ............. 
fisgah Gal___. ......... 
Near Ptisgah, Cal ....... 
Lavic, Cal .............. 
Near Lavic Cal ........ 
Arctic CnlI ............ 
Near Arctic, Cal ........ 
Near Ludlow, Cnl ...... 
Ludlow C d  ............ 
Near  how  ai. ..... 
Near Ash Hili C d  ..... 
Ash Hill Ca1.l ......... 
Near Ash Hill, C d  ..... 
Near Elon&kc, C d  ..... 

DO ................. 
Rlondike Cal .......... 
Siberia Cal ............ 
Near dberia, Cal ....... 
Nome . Gal..__. ........ 
Near Nome Cal ........ 

Amboy Cal ............ 
Bengal, C d  ............ 
Near Cadiz, Cal ........ 

Do ................. 
cadi2 C d  .............. 
Siam Cal .............. 
Danby Cal ............ 
Near Ahmo, Cal ....... 
Arimo Cal ............. 
Near Xrimo, Gal__._. ... 

Newberry Cali ......... 

Near’Troy Cal ......... 
Near P&g.sh, Cal ....... 

Troy Cal ............... 

Near Sibiria, Cal ....... 

Bagdad Cnf ............ 
Near Bkdad,  Cal ...... 
Near B k g d ,  Cal ....... 

Near ham, Cal ......... 
Ncar’Danby, Gal..__ ... 

Essox, Cal .............. 

Ja ......... 
I i 3  ........ 
L3 ......... 
& I 3  ........ 
N3 ........ 
03 ......... 
P3 ......... 
Q3 ........ 
R3 ........ 
S1 ......... 
T3 ......... 
Ut ........ 
Vt ........ 
W 3  ........ 
X3 ........ 
Y3 ........ 
Zo ......... 
A4 ........ 
B4 ........ c4. ........ 
Dc ........ 
~4 ........ 
F4 ........ 
G4 ........ 
114 ........ 
Ii ......... 
J4 ......... 
I& ........ 
4 ........ 
M4- ....... 
N4 ........ 
0 4  ........ 
Pc ........ 
( 2 4  ........ 
It4 ........ 
S, ......... 
TI  ........ 
U4 ........ 
VI ........ 
W4 ........ 
x4 ........ 
Y4 ........ 
Zi ..... .-. . 
As ........ 
Bs ........ 
CS ......... 
11s ........ 
Es ........ 
Fa ........ 

39.7 ....... 
44.6 _ . _ _ _ _ _ I  
50.2 ....... 
55.4 ....... 
60.3 I !  ....... 

Near Fermer. Cal ....... Ca ........ 
Fenncr Cal ............ Ha ........ 
Near Ph tc ,  Cal ........ la ......... 
Piutc, Cal .............. Ja ......... 
Near Goffs Cal ......... ICs ........ 
Goffs Cal .’. ............ Ls ......... 
Nearboffs, Gal___._____ Ms ........ 
Now Vontri gcr, Cal ... Ns ........ 
Vontrigger Ed.... ..... ob ........ 
Near Blacdburn Cnl ... Pa ........ 
Blackburn Cal . [ ....... (25 ........ 
Ncar Led 6 Cal ........ I!a ........ 
Ledgo Ci:  ............ SS ......... 
Near &age, Cal ........ Tr ........ 
PWdv Cal ............. Us ........ 
Ncar%arnwrli, Cal ..... Vs ........ 
B ~ w c l l  Cal .......... Ws ........ 
Ncar Barhwcll Cal ..... Xa ........ 
Vnnderbilt Cai ........ YS ........ 
Near Vandhrbilt., Cal ... Za ......... 
Lcastalk Gal__.________ As ........ 
Ncar LeAtslli, Cnl ..... Bo ........ 
Moore, Cal ............. CO ......... 
New Nipton, Cal ....... Do ........ 
Nipton, Cal ............ EG ........ 
Near Ni ton, Cnl ....... FG ........ 
Lyons ta l  ............. Go ........ 
Caladd, Cal ............. HG ........ 
Roach Ncv ............ A ......... 
Borax’Nev ............ D ......... 
Jean, k c v  .............. C ........ _ i  

61 . 4 
m.0 /:::::::I 

km . km . mm . 
201.2 ....... + 15.0 
206.8 ....... +26 . 0 
210.7 ....... +23.8 
214.0 ....... +23.G 
218.4 ....... +23.7 
222.3 ....... +24.0 
222.9 ....... +26.6 
230.7 ....... +30.9 
237.2 ....... +23.7 
239.9 ....... +24.8 
243.1 ....... +19 . 1 
250.3 ....... flG.2 
257.8 ....... + 6.8 
259.3 ....... + 9.1 
262.4 ....... + 8.0 
2c6 . 2 ....... +14.7 
269.6 ....... +11.8 
272.8 ....... + 6.8 
277.2 ....... - 1.4 
260.3 ....... - 7.2 
284.0 ....... - 7.2 
287.7 ....... - 7.6 
291.3 ....... - 7.2 
296 . 2 ....... - 8.4 
303.1 ....... -10.1 
302.0 ....... -10.4 
Z07.9 ....... -1G.3 
315.7 ....... -16 . 8 
332.8 ....... - 1.1 
330.9 ....... + 2.7 
338.2 ....... + 0 . E 

NearJean Nev ........ D ......... ’ 341.9 
Sutor NC; ............. E ......... 1 345.5 

.Nqarhrie,  Nev ......... F 1349.3 
Ene Nev .............. G ........ _ I  351.3 
N e d  Sloan Nev ....... H ......... 350.5 
Sloan Ncv ). ............ I .......... 360.6 
Near bloan, Ncv ....... J .......... 364.1 
Bard, Ncv ............. I< ......... 369.1 
Near Arden, NGV ....... L ......... 372 . 7 

DO ................. ......... M 376.3 
Do ................. 2336 I3 ..... 378.3 

Bracken Ncv .......... N ......... 383.G 
Near BrLckcn, Ncv ..... 2136 D .... 384.7 
LasVcgas, Ncv ........ 0 ......... 390.7 

DO ................. 2024U ..... 391.6 
DO ................. P ......... 392.0 

l Do ................. 2033 I3 392.4 

......... 

..... 
1 

89.1 I ....... I 

....... - 0.8 

+ 9.E ....... +15.3 ....... + 7.$ ....... + 6.2 ....... + 5 . E  ....... - G.1 ....... - 6.2 
-9.C ....... -12.5 

....... -13.1 ....... -10 . t ....... -12 .. ....... -11.( ....... -10 .. 
-10.1 

....... + 4.4 ....... 

....... 

....... 

10.4 
15.1 
20.2 
24.9 
28.9 
34.7 

....... 

....... 

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

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

71 . G 
I J  . 0 
78.4 
81.3 
84.0 
sG.7 

”- 

188.1 ....... 
191.8 ....... 
195.5 I ‘  ....... 1 

....... 

....... 

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

....... 

....... 

mm . 
0.0 

+10 . 6 
+l9.1 
+10.2 + 1.1 + 6.3 + 3.4 + 4.0 
+10.3 + 8.8 + 6.9 + 4.7 + 7.9 + 6.0 + 4.6 + 6.9 + 5.1 + 7.9 
f10.5 + 0.5 
- 1.9 + 0.4 + 4.1 
+10 . 4 + 7.9 + 8.3 + 9.0 
+13.0 
+12.8 + 5.2 
+12.5 
+11.4 
+11.1 + 9.9 
+11.4 
+20.5 
+24.4 
+25.8 
+28.8 
+35.7 
+34.4 
+29.6 
+22.9 
+17.6 
+14.2 
+13.1 
+15.7 
+27.1 
+19.2 

93.0 
97.5 

100.5 
101.6 
103.2 
105.0 
109 . 6 
113.2 

....... 

....... 

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

....... 

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

....... 

_- -I I-I-I- 

122.2 
125.1 
131.4 
137 . 6 
144.5 
148.1 

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

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

....... 

)bserved 
rle- 

7ation.t 

154.4 
158.2 
1GO.G 
166.0 
169.6 
175.2 
181.0 
155.8 

m . 
582.4472 
638.8941 
676 . 3303 
709.7309 
753.4647 
ZSG . 6980 
183.9579 
905.7935 

1026.7825 
1068.3848 
1130.0389 
1244.7605 
1326.1257 
1339.6395 
1378.9099 
1443.0697 
1465.3769 
1393 . 6038 
1265.98% 
1183.2340 
1069.4460 
1036.7937 
1”) . 8985 
957.0015 
921.9867 
888.6824 
854.5739 
836.7288 
796.2964 
823.9529 
873 . G292 
003.1638 
924.5957 
942.2219 
951.6085 
871.5414 
862.1967 
828.2862 
784.7791 
758.6713 
731.9909 
711.5799 
GGO . 6493 
850.5533 
618.3479 
616.4339 
G15.3470 
619.1610 

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

....... 

....... 

....... 

....... 

....... 

....... 

* From Ja a t  Bsrutow . 
t These elevatio& are superseded by tho standard clcvations given later in this publication. which depend on an adjustment . 

BUTTE TO HUNTLEY, MONT . 
This line was run by I1 . M . Roy. Aid. between May 31.1907. and September 10.1907 . The 

leveling started from several bench marks in Butte. and followed the Northern Pacific Railway 
to  ITunltley. hfont . 

for the remainder of the period of leveling . 
C d . ,  to Las Vegas. Nev., page 35 . 

Precise level No . 7 was used . Rods X and Y were used up to July 4. and rods AA and BB 
For the length of rods X and y see line Barstow. 

The lengths of rods AA and BB as determined by the 
Bur& of Standards were: 

.. ... 

JfC’elerS . ~%fC&8 . I/- J~~~ 1007 ................................................................................................................... 3.0010 3.0016 
~ m & , ~ ~ ,  ~(H)s ............................................................................................................... 3 . M 8  3.0013 - 
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In  the computation values interpolated for various dates during the period of leveling were 

used for the mean length of rods . The index correction for each of the rods X and Y was - 0.2 
millimeter, and for rods AA and BB it was 0.0 and -0.1 millimeter, respectively . 

The leveling between the bench marks established the previous season at  Butte, Mont., 
showed that they had remained undisturbed . 

The elevations in the following table are based on an elevation of 1673.2159 * meters for 
bench mark D, n t  Butte. Mont . . 

PRECISE LEVEL N E T  A D J U S T M E N T  AND STANDARD ELEVATIONS . 

Results of leveling. Butte to Zluntley. Mont., 1 9 0 ~  . 

. Place . 
Dis- Total 

tance dis- 
to crep- 

bench ’2 ancv 
mark . mark.? spur.+ (B-Q; 

I I km . I km . 1 mm . 

Obscrvcd 
ele- 

vati0n.f 

Perma- :$; t a r  Total dis- 
neut 

bench b,$ch base crop ancy mark . 
Placc . 

mark.t sp$+ (B-P: 

Forks . 
Old GallatinCitv ...... I S . B . Gal- I 111.8 1 ....... 1 +31.3 

Butle .................. 
N W B u t t c  ............ 
Skones ................. 
Highvieiv .............. 
Home&alic ............. 
LOWk SpUr ............ 
Near Lev;;$ Spur ....... 
Welch ................. 
Near Welch ............ 
S#ICR,O ck ............. 

ear Pipestone ......... 
Pipcstone .............. 
Near Whitehall ........ 

Near Whitehall ........ 
Jefferson Island ........ 
Near Lime Spur ........ 
LimeSpur ............. 
Near Lime Spur ....... 
Near Sappington ....... 
Gappington ............ 

Whitehall .............. 
Do ................. 

Near Sa pington 

Near Willow Creek ..... 
Near Three Forks ...... 
Three Forks ........... 

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

Willow greek ... 1: : : 

Near Old Gallatin City . G I  ........ 113.2 ....... +35.1 
114.4 ....... +31.3 Do ................. G a p  13 . I Intin . I I I 

D, ........ 0: 0 ....... I ....... 
G3 ........ 5.3 ....... +13.1 
11s ........ 9.2 ....... +15.? 
11 ......... 16.0 ....... +19.2 
JJ ......... 16.7 ....... +18.5 

LJ ........ 22.5 ....... +2G . 2 
hls ........ 26.3 ....... +29 . 3 
Ns ........ 30.0 ....... +36.2 
0 s  ........ 33.8 ....... +35.2 
1’3 ........ 37.1 ....... +33.3 
Q3 ........ 41.6 ....... +2S.S 
It3 ........ 47.0 ....... +28.9 

U3 ........ 58.7 ....... +2G . 9 
VJ ........ 64.8 ....... +33.0 
W3 ........ 68.5 ....... +34.3 
X3 ........ 71.7 ....... f 4 2 . 7  
YJ ........ 75.4 ....... +42.2 
Za ......... 70.5 ....... +38.6 
A, ........ 84.1 ....... +37.4 
Bi ........ 89.6 ....... +4%5 
C4 ......... 04.0 ..... : . f42 .8  
D, ........ 9s . S ....... +37.0 
E4 ........ 1IX . 6 ....... +34.7 
FI ........ 106.2 ....... +30.5 
I Throe 107.8 ....... +29.5 

ICs ........ 10.4 ....... +23.? 

8 3  ......... 52.6 ....... +31.5 
1‘3 ........ 53.1 ....... $29.8 

Near Logan ............ 
Near Manhattan ....... 
LOgiUl .................. 

m . 
E4 ........ 
4 ......... 
J4 ......... 
KI ........ 
1.1 ........ 
MI ........ 
N4 ........ 
01 ........ 
Qi ........ 
RI ........ 
SI ......... 
TI ........ 
UI ........ 
V, ........ w , ........ 
Y ,  ........ 
Zi ......... 
A 5  ........ 
(‘5 ......... 
Dg ........ 

I], ........ 

x4 ........ 

n5 ........ 

Manhattan ............. 
Near Manhattan ....... 
Central Park ........... 
Ncar Belgrade ......... 
Belmado ............... 

118.8 
122.3 
127.7 
131.0 
134.2 
138.2 
142 . 6 
146.1 

154.9 
161.1 
165.1 
171.7 
175.1 
178.3 
180.2 

185.5 
187.6 
182.2 

202.4 
202.7 

150.1 

182.5 

197.9 

Near Belmado ........ _ I  

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

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

Gtorey .. 
Bozeman 
Near Ilozeman 
Near Gordon 

+51.2 
+40.6 
+4%9 
+46.6 
+42.9 
+47.5 
+47.6 
+45.3 
+33.0 
+3J.1 
+34.8 
+34.5 
+31.8 
+38.2 
+43.9 
+45.4 
+45.4 
+42.4  
+42.2  

Chestnut ............... 
Ncar Wost End ........ 
West End .............. 
Muir ................... 
Ncar Hoppers .......... 
Hoppers ............... 
Near Coal Spur ........ 

Do ................. 
Livingston ............. 

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

....... +35.2 ....... +32.7 ....... +46.8 1 . ....... 1 +51.5 

__ II I.. I 

11- I-/--/-I- 

Obscrvcd 
elc- 

vation.$ 

m . 

* Thh valuo for tho elevation of bench mark na diffcrs from that given on p . 34 by 1 meter . This is duo to the computation not having 
been corrcctcd for a mcter error discovered in the line from I’ocatello to Butte . 

From Da a t  Butte 
Thcso olevations a& suporsoded by tho standard elovations givcn latcr in this publication. which depend on an adjustment . 

LAS VEQAS. NET., TO ZENDA. UTAII . 
This line is an extension to the lines San Diego to  Barstow and Barstow to  Las ’Vegas . 

I t  was run by Ford IGirtz. Aid. betwecn March 26 and July IS. 1908. and followed the line of 
the San Pedro. Los Angeles & Salt Lake Railroad . 
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Precise Level No. 7 and rods AAand BB were used. The lengths of t,hese rods, as determined 
by the Bureau of Standards, were: 

Dnte. 1 Rod AA. 1 Rod BB. 

Place. 

Meters. Meters. 
Jan.11,1908 ................................................................................................................. 3.0008 3.0013 ................................................................................................................ Feb. 5, 1909.. 3.0004 3.0010 l l  

These determinations show very little change in the lengths of the rods. In  the computation 
the mean length of January, 1908, 3.00105 meters, or an excess of 0.35 millimeter per meter, 
was used up to April 30, 1908. Following this date the mean length of February, 1909, 3.0007 
meters, or an excess of 0.23 millimeter per meter, was used. 

The index correction of rod AA was -0.1 millimeter; of rod BB -0.2 millimeter. 
At Las Vegas three bench marks established the previous season were recovered. The 

The elevations in the following table depend upon an elevation of 618.3470 meters for 

' 

result of the leveling between them showed that they had maintained their position. 

bench mark P at Las Vegas, as determined by the line Barstow to Las Vegas. 
Results of leveling, Las Vegas, Nev., to Zendn, Utah, 1908. 

Perma- :$; t a y  Dis- Total dis- 

neiit to crep- Et$; bench '27 nncy 
mark.* spur,* (B-F.) 

km. 
0.0 
8 .0  

12.7 
13.7 
17.9 
21.4 
26.0 
28.7 
33.1 
38.0 
38.0 
42.3 
47.1 
47.4 
50.7 
57.0 
61.8 
72.0 
78.3 
80.6 
80.7 
SO. 9 
81.5 
88.6 
96.7 

100.0 
104.5 
104.7 
112.8 
120.5 
126.2 
128.8 
129.8 
134.1 
1.17.3 
137.4 
137.9 
145.7 
154.5 
156.2 
160.3 
162.2 
161.4 
170.2 
170.9 
170.9 
178.1 
183.2 
185.9 
187. I 
191.1 
195.0 
201.3 
20!.9 
202.6 

LasVeges Nev ........ 
Stewart rfev ........... 
Near Vdlley, Nev.. .... 
Valley Nev ............ 
Near dalley, Nev.. .... 
Dike Nev .............. 
N~arfDike Nev ........ 
Apex Ne; ............. 
Nearkpex Nev ....... 
Garnet, Ndv ........... 

Do. ................ 
Near Dry Lake, Nev.. . 
Dry Lake, Nev ......... 

Do. ................ 
Near E n  Lake. Nev.. . 

km. mm. ....... 0.0 ....... - 2.6  ....... C 0.3  ....... - 0.7 ....... - 10.3 ....... - 7.2 ....... - 13.4 ....... - 17.8 ....... - 8.8 ....... - 11.5 
38.0 - 11.2 .__.._ _-  18.2 ....... - 13.6 ....... - 13.5 ...... _ -  11.5 ....... - 17.9 __.._. . - 2 3 . 2  ....... - 24.2 ....... - 21.3 ....... - 27.4 ....... - 26.5 ....... - 27.9 ....... - 29.2 ....... - 29.2 ....... -28 .0  ....... - 25.6 ....... - 26. 7 ....... - 28.3 .._.. 25.3 ....... - 10.2 ....... - 14.7 ....... - 10.0 ....... - 8.5 ....... - 20.5 . _ _ _  -. . - 27.8 ....... - 27.4 ....... - 29.2 ....... - 27.8 ....... - 25.9 ....... - 25.3 ....... - 16.6 ....... - 17.6 ....... - 17.5 ....... - 24.5 ....... - 22.2 ....... - 23.4 

....... - 32.6 ....... - 27.9 ....... - 30.3 ....... - 30.5 ....... - 30.1 ....... - 39.0 ....... - 44.6 ....... - 44.5  .......-- 43.7 

Crystal Neve.: _._.._. . 
Ute N& ............... 
Byron Nev ............ 
Near bkoa a, Nev.. - -. .' 
Moana. d v .  .......... .I 

P ......... 
Q. ......... 
R ......... 
8. -. - - . - . . 
T ......... u ......... v ......... w ........ x ......... 
Y ......... z ......... 
Ai. ....... 
Bi.. ...... 
CI ......... 
DI.. ...... 
El .... 'I... 
F I  ......... 
Cl.. ...... 
Hi. ~ -. . ~. . 
11. ........ 
Ji. ........ 
KI ........ 
LI ......... 
MI.. ...... 
NI.. ...... 
01. ....... 
PI.. ...... 
& I . .  ...... 
RI.. ...... 
SI.. ....... 
Ti.. ...... u1.. ...... v, ........ 
WI.. ...... x*. -. . - - - . 
Y1.. ...... 
ZI.. ....... 
Ax.. - -. -. . 
Bz.. ...... cz ......... 
Dx.. ...... 
E,. ....... 
Fa. ....... 
G, ........ 
Ha.. ...... 
12. ........ 
Jz ......... 
Kz.. ...... 
4.. ...... 
M2. ....... 
N2 ........ 
0 2 -  - -. -. . ~ 

1'1.. ....... 
Q?. ....... 
E&-. ..... 

DO. ................ 
Do ................. 1 
Do. ................ 

Acton Nev ............ 
Guelph Nev ........... 
Near RAx, Nev ......... 
Rox Nev .............. 60.. ............... 
n o  a Nev ............. 
G d ,  kev.. ............ 
Near Galt Nev ..___-.. 
vigo N~v'. ............. 
Ncar)Vigo, Nev.. ...... 
Nearcarp Nev ........ 
Ca N ~ V !  ............. 

%o** ............... 
Do. ................ 

8t. Geor e Nev ........ 
Leith N%-..- ......... 
Near h i t h ,  Nev.. - -. . ~ 

Do.. ............... 
Kyle Nev ............. 
Near'Kyle Nev ........ 
Elgin. Ne; ............. 

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

Boyd Nev ............. 
Near boyd, Nev ....... 
8tme Nev ............. 
Cana,'Nev. ............ 
Near Stine, NeV ........ 
Etna Nev ............. 
Caliehe, Nev. ......... 

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

-I-I--- 

Observed 

vation.? 
Plnce. 

Caliente. Nev. ........ 
Do.: .............. 

Ecclos Nev ........... 
Near h t o ,  Nev ...... 
Minto Nev;. ......... 
Islen Nev ............. 
Barchy Nev .......... 
Acoma,'Nev. ......... 

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

Big Sirings, NCV ...... 

Do ................ 
Near Acoma, Nev.. ... 
Brown, Ncv ........... 
Crestline, Nev ......... 

Do.. .............. 
Lien Nev ............. 
uvnda Utah .......... 
Tomns) Utah ......... 
Noar dodenn Utah. ~, 
Modcna, Ut& ........ 

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

Ewalante Ut ah...... 
Near Morton. Ut ah... 
Morton Utah ........ 
Beryl, fitah .......... 

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

88hnr8. Utah ......... 
Do'. .............. 

Ford Utah .......... 
Lund, u tab.. ........ 

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

Rem Utah ........... 
Near Nida Utah..... 
Nadn Utah .......... 
Near $henno Utah.. 
Thermo, Ut&. ...... 

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

Lnho Utah .......... 
Near dilford Utah ... 
Milford, Ut&. ....... 

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

LntiAer Utah.. ..... 

uptoh Utah ......... 

Do.. ............. 
Opal Utah ........... 
Near'Zendn, Utah.. .. 

---- I km. 1 km. 1 mm. 

)bserved 
818- 

vati0n.t 

1648.9623 

* From P at  Las Vegas. 
t Those elevations are superseded by the standard olevations given later in this publicntion, which depend on an ndjustment, 



PRECISE L E V E L  NET A D J U S T M E N T  AND STANDARD ELEVATIONS . 

Dis- Dis- 
~armnnent t a r  t a r  

bench . bench baseof 
mark.* spur.* 

Place . 

39 

Total 

:$ . 
nncy 

(B-F) 

SALT LAKE CITY TO ZENDA. UTAH . 
. This line was run by H . W . Maynard. Aid. between April 13 and July 18. 1908 . The 

Ieveling started from three bench marks in Salt Lake City. and followed the San Pedro. Los 
Angeles & Salt Lake Railroad to Zenda. where it was connected with the line Las Vegas to  
Zenda . 

The lengths of these rods were determined 
by the Bureau of Standards and are as follows: 

Precise level No . 8 and rods X and Y were used . 

DatC . I Rod X.'l Rod Y . 

~ 

Salt Lnko City ...... 
Do .............. 
Do .............. . DO .............. 
Do .............. 

Near Bucnn Vista ... 
DO .............. 
DO .............. 

Near Ritcr .......... 
Near Garfield ........ . Do .............. 
Garfield ............. 

DO .............. 
Near Garfield ........ 

DO .............. 
Lake Point .......... 
Near Lake Point .... 
Near Morris ......... 
Mn rris ............... 
Erda ................ 
Nenr Erda ........... 
Shiolds .............. 
Near Tooele ......... 

DO .............. 
Near Stockton ....... 
Stockton ............ 
Near Stockton ....... 

DO .............. 
St . John ............. 
Near Ajax ........... 
Fnust ............... 
Near Fnust .......... 
Vnmon .............. 
Near Vernon ........ 
Dunbnr ............. 
Near Dunbar ........ 
Near Lofgrocn ....... 
Lorgreen ............ 
Near Boulter ........ 
Boultfr .............. 
NRar BouIJer ........ 
Near Tintic ......... 
Tintic ............... 
Near Tintfc ......... 

DO .............. 
DO .............. 

~~ ~~~~~ 

illelers . Meters . 
August 1907 ................................................................................................................. 3.0015 3.0010 
Februaky, 1909 ............................................................................................................... 3.0007 3.0009 

The field measurements show no 
In  the computation various values, 

The index 

The new determination of the differences of elevations of the three bench m a r h  at Salt 

The elevations in the following table are based on an elevation of 1289.4123 meters for 

l l  
These measurements show a shortening of the rods . 

indication of a sudden change during the period of leveling . 
depending upon the period of time, were used for the mean length of the rods . 
correction of rod X was - 0.1 millimeter and of rod Y - 0.3 millimeter . 
Lake City agreed very closely with the previous determinations . 
bench mark W, a t  Salt Lake City, Utah, as determined by the line Ogden to Salt Lake City . 

Results of leveling, Salt Lafie City to Zenda, Utah, 1908 . 

WI ........... 
4251 Slak 
4352 Slak ..... 
Xi ........... 
O.S.L.4222.57 
Si ........... 
21 ........... 
Az ............ 
Bz ............ 
Ca ............ 
Ds ........... 
EZ ............ 
Fa ............ 
GI ............ 
TIz ........... 
I t  ............ 
JZ ............ 
KZ ........... 
LZ ............ 
MZ ........... 
Na ........... 
On ............ 
PZ ............ 
Qz ............ 
1.1 ........... 
TZ ............ 
VZ ............ 
WZ ........... 
S? ........... 
ZZ ............ 
B3 ............ 
CS ............ 
Da ........... 
Ea ............ 
Fa ............ 
GJ ............ 
Ha ........... 
la ............ 
J 3  ............ 
ICs ........... 
LP ............ 
Ma ........... 

..... 

............ 
Uz ........... 
Xz ........... 

Ag ............ 

km . 
0.0 
1.4 
7.5 
1.8 
1.8 
6.6 
8.5 

12.6 
15.4 
18.3 
21.7 
24.3 
24.9 
28.3 
29.9 
31.4 
33.0 
36.2 
37.8 . 44.5 
48.0 
51.2 
55.5 
58.9 
02.0 
07.1 
08.7 
72.1 
77.6 
80.5 
89.7 
9R.3 

100.2 
103.4 
107.3 
10R.3 
112. 0 
113.5 
llG.9 
118.9 
120.1 
127.9 
130.8 
13% 9 
137.3 
139.0 

km . mm . ....... 0.0 
0.0 + 2 . 7  
1.3 -13.1 .... LL. - 0.3 
1.8 - 0 . 2  ....... -3.9 ....... - 4 . 8  ....... - 3 . 5  ....... C 4 . 3  ....... + 2 . 5  ....... - 1.0 

....... + 4 . 9  ....... f 4 . 9  ....... + 6 . 3  ....... + 3 . 1  

....... + 0 . 9  ....... + 4 . 8  ....... - 2 . 3  ....... - 4 . 7  ....... -11.2 ....... -12.6 ....... -16.8 ....... -13.8 ....... -%I . 6 ....... -21 . 6 ....... -21.2 ....... -20.8 ....... -21.8 ....... -27.7 ....... -22.8 ....... -2Q.7 ....... f 3 . 9  ....... + 9.0 ....... + 1.3 ....... + 4.5 ....... + 5.9 ....... +12.2 
113.6 +1G.O ....... +19.3 ....... +18.5 ....... +2R.5 ....... +33.3 ....... +33.3 ....... +38.6 ....... +40.3 
137.3 +39.9 

m . 
1289.4123 
1295.5778 
1326.5747 
1287.7908 
1287.9338 
1288.3744 
1287.0858 
12R8.2765 
1285.1108 
1286.2352 
1287.3814 
1291.5923 
1286.8778 
1%87.8220 
1289.9700 
1291.7199 
1297.4509 
1333.6397 
1334.3017 
1381.7928 
1412.1804 
143R.0246 
1471.2024 
3499.8490 
1522.0827 
1543.9110 
1S33.2614 
1515.2529 
15a9.3714 
1535.5551 
1542.2151 
1600.1379 
1614.0605 
1045.0540 
1679.0741 
1685.5984 
1715.2525 
1727.4491 
1750 537 

18 5792 

1834.1951 
1810.6036 
1784.9783 
1832.7325 

1767:856! 

183%0835 
. 

.. ................ .......... 
I I .- I 

_. 
II 

km . km . mm . 
Eurekn .............. 0 . S . GO4 .... 1G.o 137.3 +49.5 
NearTintic ......... Na ........... 142.5 ....... +36.2 
McIntiro ............ OS ............ 148.0 ....... +34.1 
NonrMcIntim ....... PS ............ 153.2 ....... +32.9 
Jericho .............. QP ............ 158.7 ....... +35.8 
NearJoricho ......... R3 ........... 161.9 ....... +33.3 

DO .............. SS ............ 166.1 ....... f40.1 
Dyer ................ Ta ............ 188.1 ....... +41.0 
Ncnr Dver ........... Us ........... 169.9 ....... +40.5 
~ h n m  iin ........... v3 ............ 175.5 ....... f42.4 
Near fynn Junction . WS ........... 1R4.5 ....... +45.4 

DO .............. XP ........... 180.1 ....... +44.5 
Do ............... YS ........... 187.2 ....... +40.4 

Lynn Junction ...... Z3 ............ 190.3 ....... +39 . 4 
Near Lynn Junction . A4 ............ 192.7 ....... +41.5 

Do .............. I34 ............ 195.9 ....... +35.6 
Nonr Clino ........... C4 ............ 202.4 ....... +26.9 

Do .............. 1 1 4  ........... 205.4 ....... +2R.8 
Ncar Akin ........... E4 ............ 210.7 ....... +32.7 
Akin ................ F4: ........... 216.7 ....... +31.8 
Near Oasis .......... 04 ............ 221.8 ....... +34.6 
Oasis ................ U.S.G.S.4592. 225.3 ....... +32.2 

DO .............. I 4  ........... 225.4 ....... +32.2 
Near Oasis .......... 4 ............ 228.4 ....... +30.6 
Van ................. J4 ............ 333.3 ....... +35.8 
Joromo .............. K, ........... 239.7 ....... f4l.O 
Cloar Lake .......... L4 ............ 247.0 ........ C38.8 
NmrNools .......... M4 ........... 259.1 ....... +44.7 
Near Bordon ........ N4 ........... 265.6 ....... +33.0 
Near Goss ........... 0 4  ............ 270.2 ....... +34.7 
GOSS ................. P, ............ 274.0 ....... +35.7 
Ncar Goss ........... (24 ............ 270.9 ....... +35.7 
Cruz ................. R, ........... 281.8 ....... +27.2 
Near Cmz ........... S4 ............ 283.5 ....... +26 . 2 
Ncnr Pumice ........ TI ............ 288.3 ....... +29. 1 
Pumice .............. U4 ........... 289.7 ....... +2R.9 
Now Pumice ........ VI ............ 290.3 ....... +29.8 
BlackRock ......... W4 ........... 298.1 ....... +27.9 

DO .............. X4 ........... 298.1 ....... +27.0 
Malono .............. Z4 ............ 305.8 ....... +32 . 0 
Near Read AJ 309.4 +30.8 
Read ................ Bs 313.9 +21.6 

DO Cs 314.3 +22.1 
NearRead D.? 317.5 +n.7 
Zondn ............... E6 321.3 +29.1 

DO Ig 323.9 +32.1 

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

/ I  .I 1-1-1- 

Observed 
el+ 

vnti0n.t 

P 

m . 
1948.7096 
1744.2038 
1700.4455 
1059.3785 
1618.0108 
1592.1592 
1564.7M)O 
1548.4550 
1535.5986 
1508.9040 
1407.1775 
1459.9493. 
1457.7682 
1457.2757 
1455.8750 
1457 . 6016 

1418.3634 
1413.2173 
1403.3118 1399.2754 

1400.1389 
1'394.4247 
1392.4612 
1391.3303 
1394.8003 
1417.7638 
1449 . 6948 
1405.1034 
1450.6367 
1462.5958 
1484.3476 1475.6967 

1472.2713 
1479.9094 
1477.5934 
1478.2021 
1478.4199 
14x9.4035 
1483.9301 
1487.7854 
1487.5880 
1494.3111 
1504.9592 
1510 . 

14551.9211 1448.9898 

- 
* From WI at Salt Lake City . 
t These elevations am superseded by the standard elevations given labr in this publication. which dcpnd on an adjustment . 
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0 bserrell 
e!evn- 
tion.? 

CRAWFORD. NEBR., TO CADIZ. WYO . 
This line was run by Ford Ilurtz. Aid. between July 29 and November 5. 1908 . Leveling 

started from two bench marks in Crawford. Nebr., and followed the line of the Chicago. Bur- 
lington & Quincy Railroad to Cadix. Wyo . 

Precise Level No . 7 and Rods An and BB were used . For the lengths of these rods a8 
determined by the Bureau of Standards see line Las Vegas. Nev., to Zenda. Utah. page 37 . 

In  the computation the mean length of the rods on February 5. 1909. 3.0007 meters. or an 
excess of 0.23 millimeter per meter was used . The index correction to both rods was -0.2 
millimeter . 

The result of the leveling between the two bench marks recovered at Crawford. Nebr., 
showed that they had not been disturbed since t. heir establishment in 1902 . 

The direct results of the leveling are shown in the following table . The elevations are 
based on an elevation of 1121.5968 meters which is the adjusted elevation published on page 
110 of “Precise Leveling in the United States 1903-1907.” 

Results of leveling. Crawford. Nebr., to Cadiz. Wyo., 1908 . 

nis- Total 
Per.na. lent tan’ce y2 dis- 

bench mark . b&h 1 bony 1 26 
mark.*,spcr,*,(B-E ) 

Place . Place . 

km . 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... ...... 

Crawford Nebr ..... 
Fort Itobhson. Neb1 
Crawford. Nebr ..... 
Near Crawford. Neb1 
Horn Nebr ......... 
Near horn Nebr . . ~. 
Ncar Jode; Nebr .... 

mm . 
-62.8 
-59.7 
4 4 . 3  
-61.1 
--65.4 
-65.3 
-G2.4 
-G2.5 
-GI . 0 
-m.3 
-59.9 

Do .............. 
Joder Nebr ......... 
Orella! . Nebr ......... 

0.G 
4.3 
9.3 

16.7 
18.0 
21.2 
23.1 
23.1 
31.1 

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

...... 1- 0.9 

...... 1 -  0.1 ...... 1 -  5.5 

...... I- 5.5 

...... ’- 2.8 

...... + 2 . 4  ...... + 4 . 8  

...... + 6 . 9  

...... - 3.5 

Provo. 8 . Dak ....... 
Near Provo S . Dak .. 
Near Dennib. S . Dak . 

DO ............... 
Thornton, Wyo ...... 
Near Kara, Wyo ..... 
Kara, Wyo ........... 

DO ............... 
Near Kara, Wyo ..... 
Near Moorcroft, W y u  . 
Moorcroft, Wyo ...... 

Do ............... 
Near Moorcroft, Wyo . 

Noar Wessex, Wyo ... 
Wessex Wyo ........ 
Rozet k y o  .......... 
Near hozet, Wyo .... 
Minturn, Wyo ....... 
Near Gillotte, Wyo ... 
Gillette, Wyo ........ 

Do ............... 
Near Gillette, Wyo ... 
Spartn Wyo ......... 
Oriva ’wyo .......... 

Db ............... 
Near Oriva, Wyo ..... 
Kier, Wyo ........... 
Near Felix Wyo ..... 
F&x, Wyd ........... 
Near Felix Wyo ..... 
Echeta, $yo ......... 
Near Ecbela, Wyo ... 
Croton, Wyo ......... 

Do ............... 
Near Lariat, W y o  .... 
Imiat ,  Wyo .......... 
Arvada, Wyo ........ 

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

DO ............... 
DO ............... 

DO ............... 

DO ............... 

DO ............... 

DO ............... 

Do .............. 
Near Edgemont. S . 
Edgemont. S . Dak .. 

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

Near Edgemont, S . 
Marietta S . Dak .... 
NearMaiietta S . Dah 
Argentine. S . b a k  ... 

Do .............. 
Near Dewey. S . Dak . 

Do .............. 
Dew0 S Dak ...... 
Near &eGey . S . Dak: 

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

Dak . 

Dak . 

. Dakominp Wyo .... 
Clifton. w f o  ........ 
NeacClifton. Wyo ... 

E7 ............ 
Pi ............. 
0 7  ............ 
€ I 7  ............ 
17 ............. 
J7 ............. 
K7 ............ 
LI ............. 
MI ............ 
N7 ............ 
07 ............ 
P7 ............. 
Q7 ............ 
R7 ............ 
Si  ............. 
T7 ............. 
U7 ............ 
VI ............ 
WI ............ 
X i  ............ 
Y ,  ............ zl ............. 
Be ............ 
CS ............. 
Ds ............ 
E~ ............ 
Fe ............. 
Ge ............ 
ITS ............ 
IS ............. 
JR ............. 
LS ............. 
Ale ............ 
OS ............ 
PS ............. 
Qs ............ 
Railh ......... 
Re ............ 
Sa ............. 
T6 ............. us ............ 

AS ............ 

KS ............ 

Ns ............ 
u o  .............. 

36.8 
42.7 
45.2 
45.5 
49.0 
53.9 

Newcastle. WyO .. . 
Do .............. 
Do .............. 
Do .............. 
D o  .............. 

Near Newcastle, Wyo 

...... - 6.0 ...... - 9.4 ...... - 7.6 

...... - 8.0 

...... - 1.9 

...... + 1.7 

Permanent 
bench mark . 

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

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

...... 

c4 ........... 
H , ........... 
N. ........... 
0 6  ........... 
1’4 ............ 
Qi ........... 
R, ........... s, ............ 
T4 ............ 
u4 ........... 
v4.- ......... w4 ........... 
N.S.D.204 M . 
0 4  ........... 
3553DW ..... 
3527 DW ..... 
3487 D W  ..... 
3500DW ..... 
3532 D W  ..... 
3632 DW ..... 
3708 D W  . . . 
P4 ............ 
QI ........... 
3528DW ..... 
R4 ........... 

-58.3 
-58.7 
-58.2 
-57.0 
4 1 . 3  
-63.1 
-51.7 
-52.8 
-53.2 
-52.6 
-52.0 
-55.0 
-57.0 

64 ............ 
1‘4 ............ 
3449 DW ..... u+ ........... 
3483 D W ..... 

5R.8 
62.9 
67.7 
72.7 
77.0 
79.4 
82.9 
85.2 

3486DW ..... 
3544 DW ..... 
3632DW ..... v4 ........... 
w4. .......... 
-I 

...... - 1.5 

...... - 6.2 

...... -10 . 6 

...... - 4.4 

...... - 4.2 

...... - 5.0 

...... - 5.7 

...... - 7.3 

A r  ........... 
3704DW ..... 
S.D.WY3824h 

87.6 
87.7 
88.1 
88.7 
94.8 

101.2‘ 
105.6 

Q s  ........... ne ........... 
86 ............ 

...... - 8.9 

...... -10.4 

...... -10.0 

...... - 8.6 

...... -22.8 

...... -27.4 

...... -32.0 

‘r ............ 
3971 D W  ..... 
4120 D W  ..... 
4195 D W ..... 

...... 

...... 

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

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

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

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

...... U6 ........... 
v6 ........... 
E6 ........... 
4344DW ..... 

-48.5 
-49.3 
-50.1 
-53.5 
-50.8 
-40.3 
-48.6 
-48.0 
-50.3 
-50.0 
-48.3 
-46.5 
-45.8 
-30.6 
-38.8 
-41.5 
-50.5 
-51.3 
-49.6 

XS ........... 
4332 D W ..... 
U.S.G.S.M.M. 
4171 D W  ..... 

156.9 
160.2 
1f30.3 
1 f30 . R 

-1-1- 

155.8 -47.3 
...... -46 . 8 
...... -46.8 
...... ’ -45.3 

km . 1 km . I m c  
0.0 ...... 
5.0 0.0 -10 8 

110.4 ...... -31.0 
111.1 ...... -31.R 
116 . 4 ...... -34.8 
118.5 ...... -34.5 
119.8 ...... -36.1 
123.0 I ...... 1-41.6 
127.8 ...... -52.1 
133.3 ...... -59.1 
133.4 ...... -57.9 
136.0 ...... -53.9 
137 . 6 ...... -56.9 

161.1 ...... -45.7 
161.3 ...... -45.7 
170.0 ...... -59.6 
... 

m . 
1121.5968 
1153.8640 
1118.7296 
1129.9363 
1122.7182 

1131.6122 
1129.6844 
1136.9881 
1167.3131 
1127.6763 
1106.0292 
1090.106l 
1085 . 6075 
1084.2306 
1076.2813 
1084.1303 
1068.0920 
1077.8766 

1135.88xn 

iios . 3445 
1131.5541 
1103.8493 
1091.8249 
1076.6726 
1066.1910 

1049.0729 
1050.8789 

Padro Wyo .......... 
Near i’edro. Wyo ..... 
Near Osage. Wyo .... 

Do ............... 
Jerome. Wyo ......... 

Do ............... 
Near Jerome. W y o  ... 
Near Upton. Wyo .... 
Upton. Wyo ......... 

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

Do ............... 
Rendrick, Wyo ...... 
Cadi#, Wyo .......... 

Yo ............ 
4218 DW ...... 

km . 
174.3 
177.9 

185.1 
19s . 1 
198.4 
201.7 
207.1 
207.7 
208.0 
208.3 
220.0 
226.0 
229.6 
230.2 
230.9 
233.4 
236.9 
241.2 
241.3 
242.4 
244.8 
245.9 
250.9 
254.1 
263.1 
270.3 
276.5 
260.9 
287.6 
287.9 
288.2 
293.2 
290 . 6 
303.2 
303.3 
305 . G 
311.6 
316 . 0 
318.0 
318.6 
323.2 
327.7 
327.8 
331.2 
337.2 
337.5 
343.6 
347.7 
359.1 
350.5 
359.6 

377.4 

181 . a  

370 . 9 

I ...... 1-59.7 

I. .... .I-4 4.5 ...... -45.1 ...... -51.0 ...... -48.8 

~~ ...... -48.9 
...... -29.9 
...... -29.3 
...... -30.3 
...... -26.8 I ..... 

0 bserved 
ele- 

vati0n.t 

m . 
1282.0314 
1287.0386 
1315.8191 
1315.7027 
1284.4002 
127% 1283 . 9086 7412 

12% . 8440 
1201.3630 
1291.3610 
1291.4724 
1318.5643 
1325.3305 
1326.6820 
1325.1220 
1328.0826 
1335.0326 
1306.2329 
1283.0458 
1283.0226 
1280.9756 
1268.0746 
1267.8975 
125 . 7170 
1286 . 4961 
1306.3352 
1329.3219 
1340.9794 
1357.0295 
1385.0774 
1386.6869 
1385.8124 
1422.8982 
1447.7710 
1418.4083 1415.3907 

1406.4900 
1353.7590 
1311.9960 
1296.0390 
1201.5711 
1251.8203 
1244.8674 
1244.0374 
1218.8000 
1205.8905 
1208.0370 
1189.6251 
1183.6942 
111 - . 0408 
1114.2710 
1114.8279 
11RO . 1992 
1138.8698 

*From 0 4  a t  Crawford . t These elevations are superseded by the standard elevations given later in this publjcation. which dcpmd O n  an adjustment . 
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Place. 

HUNTLEY, MONT., TO OADIZ, WYO. 

This line was run by H. IT. Maynard, Aid, between August 20 and November 6,1908. The 
leveling started from two bench marks in Huntley, Mont., and followed the line of the Chicago, 
Burlington & Quincy Railroad to Cadiz, Wyo. Precise Level No. 8 and rods X and Twere used. 
The lengths of these rods a t  0" C., as determined by the Bureau of Standards, are shown on 
page 39, in connection with the line Salt Lake City to Zenda, Utah. 

I n  the computation the mean length of the rods interpolated for various dates during 
the period of loveling was used. The index corrections were the same as given on page 39 in con- 
nection with the line Salt Lake City to Zenda, Utah. 

The result of the leveling between the two bench marks recoverod at I-Iuntley, Mont., differed 
very little from that of the previous year. 

The elevations in the following table depend on an elevation of 921.5705 meters for U. S. 
R. S. 3, as determined by the line Butte to  Huntley. 

Results of leveling, B u n l l e y ,  Mont., to Cadiz, I-pyo., 1908. 
- 

I, 

Dis- Dis- Totnl 
Pormnent tance "2 dis- 

bench mnrk. b&cl, baa c r e g  nnc 
mark.* &.,* (&l$ 

Observod 
o b  

vati0n.t 

Near Duntloy, Mont.. 
Huntley, Mont.. ..... 
Near B untley, biont.. 

Dis- Total 
tnnce dis- 

Plnco. benchmark. baso crop nnc 
mark.* sp::.* (B-l$ 
~ - -  

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

Near U a 11 a n t  i n  0. 

km. 
...... ...... 
...... _..___ 
...... 
...... 
...... 

U. S. R. S. 3 . .  
iT. s. R. s. 4.. 
U. S. R. S. 5.. 
U. 8. R .  S. 6.. 
U. S. R. S. 7.. u. s. 11. s. 8.. 
U. S. R. S. 9.. 

mm. 
0.0 

f1.1 
c 3 . 7  + 6.1 + 5.5 + 4.0 
c 5 . 7  

km. 
0.0 
1.3 
3.1 
4.5 
5.4 
7. 6 
9.9 

Near Lodge g r n s s, 

Lodgograw Mont.. .. 
Nenr Lodie g r a s s , 
Near Little Horn, 

Nom W ola Mont.. . 
Tvyola, &oit ......... 

Do. .............. 
Nom Aberdeen, Mont. 
Abordoon Mont.. .... 
Near Parkman, Wyo., 
Pnrkman Wyo ....... 
Ohlmnn h y o  ........ 
Near Rdnc h e s  t or, 

Ranchostor, Wyo ..... 
Do. .............. 

Mont. 

Nont. 

Mont. 

wyo. 

129.6 
130.3 

139.1 

145.1 
151.0 
151.2 
158.9 
164.0 
166.2 
172.0 
176.5 
179.8 

...... - 4.3 ...... - 5.0 

...... -14.4 

..__._ -11.2 ...... -10.9 ...... -11.3 .___._ - 2.0 
163.0 _._.._ ...... + 1 . 3  .._.._ - 9.0 
176.3 - 2.7 .._.__ - 9.5 

Mont. 
Do.. ............. 
Do. .............. 
Do.. ............. 

Near Anita Mont.. .. 
Anita Monk .......... 
Near Anita, Mont.. .. 

Do. .............. 
Corinth Mont ........ 
Toluca,'Mont.. ....... 
Near Tolucn, Mont ... 

Do. .............. 
Noay IInrdin, Mont ... 

Mont. 
Do ............... 
Do ............... 
DO ............... 

Ballantino Mont.. ... 
Nenr B a f l n n t i n e .  

D O  ............... 
Hnrtlin Mont ........ 
Nenr IIhrdin, Mont.. . 

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

U.S.R.S .10 .  11.4 ...... + 4 . 4  
U.S .R.S .11 .  12.7 ...... + 1.9 
E7 ............ 14.7 ...... - 2 5 
U. S. 0.9.2982 16.3 ...... - 4.9 
U.S.R. S.12. 16.7 ...... - 4.1 

Do. .............. 
Dunmoro, Nont.. .... 
Nanr Dunmoro, Mom. 

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

...... . _____  ...... 

...... 

...... 

...... ...... _.__.. ...... ...... ...... ...... 

...... 

...... _._.._ 

...... 

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

...... 

...... 

...... 

...... 

...... 

...... 

...... 

Do. .............. 
Crow Agency Mont . . 
Near Crow hgoncy, 

Do ............... 
Gnrryowan, Mont .... 
Near G a r  r y o  w on, 

Noar Ionin Mont. __. . 
Ionin, MOA.. ........ 

Mont. 

Mont. 

- 1.6 
+ 0 . 4  
+ 2 . 9  
+ 6 . 0  
+ 2 . 1  
+ 4 . 5  
+ 8 . 2  
+11.9 
+18.7 
+11.5 + 7.9 + 8.5 
+10.4 
+10.4 
+17.1 
+16.5 
+15.4 - 0.4 
- 4.4 

4.4 

-12.0 

-1G.B 
-14.2 
- 7.0 

- 2.5 
- 1.8 

I: 9.1 

U. S. R. S. 13. u. s. R. s. 14. 
U.S.R. s. 15 . 
U. S. It. S. 16. 
U. S. G. S.3056 
Ti .  ........... 

196.5 
19S.3 
200.5 
204.1 
211.9 
213.0 
215.3 
216.5 
216.7 
217.0 
223.4 
233.4 
240.4 
245.8 
25% 7 
263.0 
271.7 
276.9 
277.2 
287.6 
290.9 

07.. .......... 
U. S. 0.5.3144 
U.S. G.S.3303 
H i .  ........... 
17. ............ 
.Ti. ............ 
U. S. G.S.2989 
K7 ............ 
L7 ............ 
Mi. ........... 
N i  ............ 
01.. .......... 
1'1.. .......... 
Qi ............ 
I(, ............ 
S7 ............. 

...... -20.0 

...... -20.4 
200.5 -18.9 
..__._ -17.7 ...... -25.4 ...... -23.8 ...... -23.8 
215.3 -26.3 
215.3 -22.6 
215.3 -23.8 
...... -28.5 ...... -34.0 
...... -23.0 _.._._ -19.8 
._.__. -15.5 ._._. . -13.6 
..____ -16. 6 
...... - 9.7 
___._. - 7.4 
. __. ._ -11.3 
...... -15.3 

Ti.. .......... 
UT.. .......... 
vi. ........... 
W l .  .......... xi ............ 

Dab. - ____- 

Fobrunry 5,1909. ........................................................................................................... 
Januniy 22,1910.. ........................................................................................................... 

18.8 
20.1 
21.8 
23.4 
20. 6 
30.3 
31.7 
37.4 
53.0 
58.4 
61. 6 
71.0 
71.8 
75.3 
78.0 
18.2 
78.7 
86.0 
87.8 
90.2 
96. 1 
96.6 

99.8 
10.1.9 
109.4 

118.9 
122.5 

R,odX. RodY. 

Afe-lelers. Netets .  
- 

3.0007 3.0009 
3. oM)3 3.0005 

m. 
921.5705 
920.3727 
918.6257 
917.3688 
916.4049 
918.4841 
916.5700 

917.0662 I 
914.0400 
908.1956 
913.1962 
914.8407 

950.0550 
861.0528 

985.OU16 
097.2459 I( 

Do. .............. 
Nenr Ran c h o s  t or, 

NonCMonnrch, Wyo., 
Do. .............. 

Alaer Wyo ........... 
Near bietz Wyo.. ... 
Near Sherihnn, Wyo. 

Do.. ............. 
Shoridnn, Wyo.. .... 

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

Wnkele , Wyo ....... 
Arno $yo ........... 
Nenrkeronn W ~ O  ... 
Vcrona, ~ y 6  ......... 
Ulm Wyo ........... 
Noni'Ulm,  yo ...... 
Nenr Clunrmont Wyo. 
Clenrmont, wy&. .__. 

Do. .............. 
Ris.Corral, Wpo. .... 
Cndiz, Wto. .  ........ 

w 0. 

=r,. .......... .I 
21. ........... 
AB. ........... 
Be ........... 
Ca.. ........... 
De.. .......... 
Es.. .......... 
Fa.. .......... 
Ge ............ -_ l i e . .  .......... 
U.S. G.S.4292. 
U.S. 0.5.4138. 
U.S.G.S.4011. 

us. G.S.3788.. 
S.E.Bnso __.. 
U.S. (35.3751. 
U.S. G.S.3698. 

U.S. 0.5.3660. 
28.. ........... 
Ai.. .......... 
Bi ............ u. S. G.S.3682. 
0.. ........... 
Astro.. ....... 
Di ............ 
U.S. 0. S.3738. 
Ed.. .......... 
Fi ............ 
GI..  .......... 
11,. ........... 
1 4 .  ............ 
.Ti. .  ........... 
Kr ............ 
LI.. .......... 
Mi. ........... 
Ni ............ 
0 1. ........... 
WS.. .......... 

Km. km. mm. 
127.0 1 ..... .I-io.7 

1813.2 ...... -18.3 
186.3 ...... -18.9 
187.3 ...... -21.4 

* From U. S. R.  5. 3 nenr IIantlcy. 
tT'hoso olevatfons aro superseded by the standard elevations given later in this publication, which depend on an adjustmont. 

Observed 
e l e  

vation. t 

m. 
1018.9115 

1023.4653 
1025.7441 

1065.9695 

1262.8I344 
1222.2909 

1154.2462 
1154.2701 
1144.7236 
1128.7475 
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Permanent 
bench mark . Place . 

In  accordance with paragraph 21 of the general instructions. each rod was measured with 
a steel tape at least twice a month while in the field . The field measurements of the rods confirm 
the shortening found by the Instrument Division and show that it was distributed unifornily 
over the entire period of leveling . The mean length of rods interpolated for various dates 
during the period of leveling was used in the computation . The index correction of rod X was 
-0.2 millimeter and rod Y -0.4 millimeter . 

The difference of elevation between the bench marks recovered at Goffs determined by this 
leveling agreed with the former difference within the limits of the accuracy of the leveling . 

The elevations in the following table depcnd upon an elevation of 786.6405 meters for 
L, at Goffs . 

Results of leveling. Gofs .  Cal., to  Albuquerque. N . Hex. ,  1909 . 

Dis- 

to crep- base 
mark.* &:.* (U-g 

22; tance 

anc 

Ob- 
served 

olc- 
vati0n.t 

.... 
I I ,  

Dis- 
&':& tancc %El 

to crep. benchmark . b22ch b y  ante 
mark.* Sp,lr.* (B-h ) 

Permanent Place . 

m . 
786.6405 
735.2199 
610.2255 
442.9545 
347. I3388 
299.0128 
225.4581 
146.9460 
147.4070 
145.5500 
153.3019 
168.1928 
144.8652 
144.3038 
142.7230 
140.8788 
144.5169 
153.6071 
153.ti839 
153.8441 
153.6597 
161.4411 
171.7910 
214.3575 
232.2782 
335.3551 
350 7181 
386: 0038 
38B.0630 
390.8998 
405.4046 
457.m22 
467.189'2 
4RG.1307 
501.7408 
515.7420 
531.9762 
550.7005 
555.6982 
589.2442 
694.5633 
766.9118 
794.9691 
806.4379 
822.6550 
838.6614 
8%3.&326 
984.1337 
1018.1178 
1014.8168 
1028.6421 
995.3662 
1005.4307 
1011 . 7919 
1022.1777 
L042.2299 
1098 . a 9 4  
1083.5886 
:OSO.13@3 
.O &3. 0815 
,094.5951 
X4.3314 
20 9.6230 
1256. 7372 
277.2104 
,385.6308 

km . km . mm . 
Near Peach Springs. SI ............. 226.0 ...... - G . 7 

Peach Spripgs ........ Ti ............ 231.3 ...... - 3 . 5  
Nelson Ariz ......... UI ............ 242.1 ...... + 0 . 7  
Nesrdelson, Ariz .... VI ............ 243.9 ...... + 2 . 0  
Near Yampai, Ark ... WI ............ 250.4 ...... - 3  . 
Yam ai, Ariz ........ XI ............ 253.8 ...... -11.4 
Nearsampsi ,  Ariz ... Y I  ............ 258.4 ...... -17.6 
Near Pica, Ariz ...... 21 ............. 265.1 ...... -20.8 

DO ............... A? ............ 268.1 ...... -18.3 
Near Audloy, Ariz ... BZ ............ 271.4 ...... -17.2 
Audle Ariz ......... CZ ............. 274.5 ...... -20.3 
Near &idley Ariz .... D? ............ 277.9 ...... -21.8 
Nearchino, hriz ..... E2 ............ 282.6 ...... -16.3 

DO ............... Fz ............ 285.7 ...... -19.3 
Near Soligman, Ariz. . GP ............ 289.0 ...... -20.3 

Seligman, Ariz ....... I? ............. 201.0 ...... -19.3 
Near Pan Ariz ....... Jz ............. 29S.5 ...... -16.1 
Near Crookton, Ariz .. ICz ............ 309.9 ...... -14.7 
Glood Ariz .......... 4 ............ 314.3 ...... -12.7 
Ncar $ineveto, Ariz .. NZ ............ 318.8 ...... -10 . 7 

DO ............... Nz ............ 322.0 ...... - 9 . 3  
Near Ash Fork Ariz .. 0, ............ 327.3 ...... - 9 . 3  
Ash Fork, Aril  ....... U . S . G . S.6141. 332.7 ...... +1.8 

Nwr  Ash Fork Ariz .. U . S . 0 . S.5134. 333.5 ...... + 4 . 4  
Near Holmes, hriz ... U . S . G . 8.5446. 339.3 ...... +10 . 0 

Do ............... Qz ............ 340.9 ...... + 4 . 6  
Near Fairview, Ariz .. U . S . G . S . 5713 . 344.1 ...... + 8 . 0  
Fairview, Ariz ....... U . S . G . 6.5984. 348.7 ...... +12 . 6 
Near Fairvi~w, Ariz .. RZ ............ 349.7 ...... +11.2 

Do ............... Sz ............. 350.7 ...... f13.2 
DO ............... rrz ............ 352.3 ...... f13.2 

Ncar NcLollan Ariz .. U2 ............ 353 . 9 ...... +16 . 2 
McLellan, Ari z ' . . . . . . .  V? ............ 356.3 ...... +24.G 
Ncar Nchllan.  Ariz .. U . 5.0. S.6568. 358 . 6 ...... +26 . 2 
N e x  Supsi ........... Wz ............ 303.1 ...... +m.4 
Supni Ariz ........... U . 6 . G . S.6961. 304.1 ...... +22.3 
Nenr killiams, Ariz .. Xz ............ 3FS . 6 ...... +24.7 
Williams, Ariz ....... U . S . G . S . 6770 . 3G0.8 ...... +24.9 

Do ............... Yz ............ 370.1 ...... +25.3 
Near Williams, Aria .. Zz ............. 374.1 ...... +27.9 

Do ............... U.S.G.S.6953. 375.4 ...... 4-33.4 
Do ............... U.S.G.S.6930. 3iO.5 ...... +35.0 

Near Davorn Ariz .... U . S . G . S . 6953 . X30.5 ...... +33.7 
Chalender, A h ,  ...... U . S . G . S . 6869 . 385.6 ...... +35.1 
Near Chalendor, Ariz . A$ ............ 387.8 ...... +37.7 

Do ............... U.S.G.S.6552. 380.8 ...... +38.2 
Near Maine, Ariz ..... Us ............ 393.8 ...... +32.6 
Naine Ariz .......... U.S G . 5.7086. 395.5 ...... +25.9 
Now ddnine Ariz ..... U . S: 0 . S.7178. 308.9 ...... +24.1 
Ncar Amy, kriz ...... U . S . G . S . 7193 . 40 9 ,. 9 ...... +14.4 
NOW Bollemont, Ariz . U . 6 . 0 .  S . 7131 . 400.1 ...... +14 . 1 

Do ............... C3 ............. 407.8 ...... f 1 3 . u  
Do ............... U.S. G.S.7186. 410.9 ...... +15.0 

Noar Riordan Ariz ... U . S . G . S . 7273 . 415.7 ...... +13.1 
90.5 ...... +13.5 Near Agassiz, 'Ariz .... U . S . 0 . S . 7001 . 4- 

Do ............... Da, ........... 421.2 ...... +11.7 
Flagstaff, Ariz ........ U . s . c; . S . COO7 . 425.2 ...... +16.3 

DO ............... ES ............ 425.5 ...... +16.8 
Near Flagstaff, Ariz .. U . S . G . S . BR1.l. 428.9 ...... 1-24.2 

Do ............... U.S. G.S.6843. 430.5 ...... +21.7 
Near Cosrlino, Ariz ... F8 ............ 443.5 ...... +17.G 
Winona. Ariz ........ Gs ............ 450.0 ...... +10.4 
Near Winom, Ariz ... 11% ............ 455.1 ...... +14.3 

Ariz . 

Do ............... Hz ............ 289.2 ...... -19.6 

DO ................ PI ............ 333.2 332.7 + 3.0 

0 h- 
served 

elo- 
vati0n.t 

m . 
1404.8950 

*From LS a t  Gaffs . 
t These elevations are superseded by the standard elovations given later iu this publication. which dopond On an adjustment . 
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Results of leveling. Gofs.  Cal., to Albuquerque. AT . i l lex. ,  1909-Continued . 

Obsorvsd 
ClO- 

vati0n.t 

tal Dis- Dis- Total 
tilnco tar dis- 

c rop  bonch mark . &,. b 2  a~lcy 
mark.* spur.* (B-F) 

Place . 

km . mm . ...... + 7.5 ...... + 1 . 2  ...... + 2 . 2  ...... + 8 . 5  ...... i -7 .9  

m . 
1766.66W 
1701.4995 
1699 . 6642 
1671.8675 
1659.4903 

...... + 1 . 2  ...... + 1 . 5  ...... + 5.8 ...... f 4 . 1  

...... + 4 . 9  

...... f G . 8  ...... - 3 . 4  

...... - 6 . 0  

...... - 7 . 1  ...... -18.2 

...... -26.0 

...... -34.9 ...... -34.2 

...... -17.1 ...... - 1 . 0  

...... +1.1 

...... + 7 . 7  

km . km . mm . 
Near Guam.N . Mox .. 0 ............. 706.3 ...... + 2.5 
Near Gonzales, N . 1' ............. 768.0 ...... + 7.8 

Gonzales,N . Mol; .... (1 ............. ,,0.7 ...... +10.2 
Now Gonzales, N . I2 ............. 771.9 ...... + l a 5  

1111 
Mox . 

+ 1.9 1::::::I + 3.9 

7iR.G 
761.2 

785.7 
793.8 m i  . 2 
798 . 9 
802.3 

...... f 1 . 9  

...... - 2 . 2  ...... - 4 . 6  

...... - 1 . 8  

...... - 1 . 7  

...... + 2 . 6  

...... + 3 . 4  

...... - 7 . 0  

...... -16.4 ...... -16.8 

...... -19.0 ...... -22.5 ...... -19.0 

...... -22.0 ...... -22.5 

...... -22.6 ...... -24.5 

...... -19.3 

...... -26.3 ...... -18.9 

...... -22.0 

...... -22.6 

...... -29.1 

...... -21.5 

...... -22.4 

...... -22.3 ...... -15.3 

...... -20.7 ...... -24.1 

...... -17.8 

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

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

...... -21.2 ...... -23.8 ...... -21.4 ...... - 6 . 0  

803.9 
612.5 
819.6 
823.2 
825.7 
826.3 
x34.5 
839.0 
844.2 

1 ......I - 3.2 

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

...... -15.8 ...... - 6 . 1  ...... - 7.5 

844.7 
846.4 
853.4 
660.4 
603.9 
867.9 
6iO . 4 
873.0 
874.4 
874.6 
877.6 
879.6 
884.2 
889.6 
691.1 
s97.7 
698.0 
905.2 
910.7 

...... - 9 . 8  

...... - 3 . 9  

...... -13.5 ...... -14.3 

...... - 9 . 1  

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

...... ...... ...... ...... ...... ...... 
874.4 ...... ...... ...... ...... ...... 
...... ...... ...... 

...... 

...... 

926.8 
929.7 
932.7 
933.0 
941.1 
947.0 
950.2 

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

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

...... 

...... 

1654.8918 
1654.9128 
1631 . 68Xi 
lG30.1693 
1612 . 5105 
1572.2215 
1537.7523 
1527.4935 
1465.8771 
1498 . 6223 
1479 . 6269 
1481.8018 
1481.7396 
1489.8550 
1501.3522 
1511.4156 
1521.2998 

1527.1911 
1535.9553 
1538.4040 
1542.0429 
1549.1667 
1556.0178 
15C2.7430 
1581.2749 
1583.4405 
1590.6983 
1607.5351 
1614.4214 
1625.8513 
1664.319 
1672.2083 
lG85.4802 
1701 . 6966 
1702.0110 
1708.2444 
1731.0394 
1744.7234 
1752.3863 
1776.0126 
1776.9108 
1784.7145 
1808.2159 
1811.3601 
1515.7075 
1854.0013 
1870.5761 
1875.2495 
1891.5417 

1905.7288 
1909.1342 
1919.6355 
1938.6258 

1968.0133 

1982.9991 
1995.5657 
2001.2553 
2OU3.2915 
2021.31C8 
2054.1140 
2115.2834 
2133.0084 

961.7 
957.3 
960 . 5 
961.0 
964.0 
964.2 
960.1 
970.4 

Mcx . 
Mcx . 

Thoreau N . Mcx ..... 
Noar l'homau, N . 
Near Chaves N . Sics . 
Near Uaca. k . Mox ... 

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

Near Biuewatcr, N . 
Do ............... 
Do ............... 

Near Toltec N . Mcx .. 
Near Grant; N . Mex . 
Grants N . Ivfcx ....... 
Near Gknts, N . Nex . 
Near Ilorace, N . Mm . 

Do ............... 
Near McCartys, N . 

Do ............... 
McCurtys N . Mcx .... 
Noar Ala&, N . Mex . 

Nex- . 

Mex . 

...... 

...... 
960.5 ...... ...... ...... ...... 

...... 

Do ............... 
Near Cubero,.N . Mox . 

Do ............... 
NBar Laguna, N . Ncx . 

Do ............... 
Laguna, N . Mex ...... 

Do ............... 
Near Laguna. N . Mex . 

976 . 2 
93 .7  
9Sl . 9 
9% . 4 
9824 

Do ................ 
ElRito N . Mex ...... 
Near EiIiito, N . Mox . 
Near Armijo, N . Mex . 

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

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

...... 
981.9 

...... 

Do ............... 
Suwancc N . Nox .... 
Near SAwmee, N . 
Near Garcia, N . Mcx . 

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

Near Rio Pucrco. N . 
Do ............... 

Near Pavo, N . Nox ... 
Do ............... 
Do ............... 

Near Smdia, N . Mex . 
Do ............... 

Near Manzana, N . 
Do ............... 

Near Islota, N . Mex .. 
Do ............... 

Islcta N . Mox ........ 
Near fs~eta, N .  ex.. 

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

Near Albuquorque, 

MOX . 

Mex . 

Mex . 

N . Mex . 
Do ............... 

Albuquorquc. N . Mcx 
Do ............... 
Do ............... 
Do ............... 

s ............. 
1' ............. 
u ............. v ............. w ............. x ............. 
Y ............. 
2 .............. 
A I ............ 
B I ............ 
c1 ............ 
D 1 ............ 
E l  ............ 
F1 ............ 
c1 ............ 
11 1 ............ 
I1 ............. 
J i  ............. 
I< 1 ............ 
L1 ............ 
Mi ............ 
N i  ............ 
0 , ............ 
1' 1 ............ 
Q1 ............ 
Astro ......... 
I1 1 ............ 
SI ............ 
T 1 ............ u1 ............ v1 ............ 
TV 1 ........... s1 ............ 
Y 1 ............ 
21 ............ 
A *  ............ 
C 2  ............ 
I): ............ 
E2 ............ 
F2 ............ 
0 2  ............ 
I1 2 ............ 
I *  ............. 
J *  ............. 
li 2 ............ 
I. 2 ............ 
M* ............ 
U . S . G . 8.4S91. 
N *  ............ 
01 ............ 
U . S . a . S . 4902 . u . s . G . s.4994. 
U.S. G.S.4928. 

U . S . 0.5.4932. 
1' 2 ............ u . s . 0 . s . 4924 . 
Astro ......... 
U . S . G.S.4951. 

913.2 ...... 
916 . 6 ...... 
918.5 ...... 
923.2 ...... 

+15.0 
+16.2 

+18 . 1 
+23.4 
4-14.7 
+11 . 9 + 9.6 

+ 9.1 + 4.4 
+11 . 6 
+13.8 + 9.2 
+10 . 0 
+14 . G 
+21.9 
+23 . 2 

+24.3 
+21.2 
+29.7 
$30.1 
+29.8 
+26.0 
4-27.9 
+26.0 
+18.7 
+28.1 
+33.9 
+30.7 
+29.3 
$36 . 6 
+38.0 
w . 4  
+46 . 4 
+54.2 
+59.2 

$59.4 
+Go . 0 
+Go . 2 
+&3.9 

$55.3 
+GO . 3 
+61.2 
+Go . 7 
+Go . 2 
+Bo . 1 w . 5 

+60 . 4 
'M2.0 
M4.2  
+GG . 6 
+G7.4 
+G7.8 
+7l . 4 
+GS . 6 

+65 . 5 
+61.3 
+GO . 7 
+G3 . 1 
+GO . 8 

43 

3bsorved 
Cle- 

vati0n.t 

m . 
2169.0437 
218.4007 

2210.5337 
2199.8867 

2173.9710 
2152.52336 

2124.9545 
2082.4986 
2070.0969 
2057.4535 
2049.0174 

2045.4846 
2008.2232 
1989 . 6043 
1986.0180 
1967.2869 1970 . 6649 

1943.3106 
1917.2755 
1694.5771 

1889.7195 1878.8127 

1S45.4118 
1824.8649 
1800.0456 
1704.2653 
17% . 2983 
1777.3445 
1766 . 7293 
1764.9909 
l749.lS7 
1741.7216 
1726 . 4527 
1715.0077 
1711.6335 
1GS3.3544 
1681.4676 
1661.0268 1628.0948 

1612.8083 
15X3.2179 
1571.8125 
1553.4265 

1538.4188 
1558.3808 
1579 . 6W8 
1554.2080 
1621.8798 
1551.4102 
1558.1114 

1546.2116 
1519 . G363 
1490.4%8 
1402.5039 
1493.7434 
1493.7440 
1494.4403 
1501.7722 

1502.8156 1610.6140 

1509.4460 
1520.0071 
1508.7336 

* From LS at COBS . 
t These olovations aro suporsoded by tho standard olovations given later in this publication which depend on an ndjustmont . 

E L  RENO. OICLA., TO JERICIIO. TEX . 

% This line was run by Ford Kurtz. Aid. between July 1 and September 14.1909 . The leveliu 
started from three bcncli marks at El Reno and followed tho line of the Chicago. Eock Islan 
&i Gulf Railway to Joukcho. Tex . 

was used from July 17 to August 3. after which No . 7 was used to the end of the season . 
Precise level No . 7 was used until July 17 . Precise level No . 6. one of the intermediate type 
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Dis- 
t m c e  

to 
bench 
mark.* 

Rods AA and BB were used . The length of these rods at 0’ C . as determined by the 
Bureau of Standards and the Instrument Division of this Survey. were: 

Uis- Total 
tance dn- 

to crep- 
basoof anc 
spur.* (n-& ______ 

Dab . 

__.. 

km . 1 Sin . 
0.0 ........ 
6.2 ........ 

dieters . 
.3 . 00(1-1 
.< . 0007 

Feb . 15.1909 ................................................................................................................ 
Oct . 30,1949 ................................................................................................................. 

.. 

mm . 
0.0 

- 3 . 9  

Nelers . 
3.0010 
3.0012 

Reno Junction Okla ... 
Calumet dkla .......... 
Near Cdurnct Okla .... 

80 ................. 
. DO ................. 

DO ................. 
Near Gcary, O b  ...... 

DO ................. 
Bridgeport, Okla ....... 
Near Bridgeport, Okla .. 
Near IIydro Okla ...... 
Hydro, Okla: ........... 
Near Bydro Okla ...... 
Near Weathhord Okla . 
Weatherford, Okl; ..... 

Do ................. 
Near Wentherford,Olila . 

DO ................. 
no ................. 

Near Indianapolis Okla . 
Indianapolis Okh ..... 
Near Indiandpolis Okla . 
Ne3r Clinton, O!& ..... 
Clinton, Ok la .......... 

Near Clinton, Okla ..... 
Near fnrkersbur OM% 
Parkersburg, O k k  ...... 
Ncar I’nrkersburg,Okla . 

bo ................. 
Do ................. 

Near Foss Okla ........ 
Canute 0k1a ........... 
Near Cknutn Okln ..... 
Near Elk Ciiy, Ok la .... 

Fort Reno Okh ....... 

G W  , O u a  ..’.. ........ 

bfcccool; okla ........... 

DO ................. 

DO ................. 
DO ................. 
DO ................. 

FOSS O k h  ............. 

I n  accordance with paragraph 21 of the General Instructions. each rod was measured with 
a steel tape at  least twice each month while in the field . These measurements showed that the 
lengthening of the rods found by the Instrument Division was uniformly distributed over the 
entire period of the leveling . The mean length of rods interpolated for various dates during the 
period of leveling was used in the computation . The index correction of rod AA was -0.2 
millimeter and rod BB -0.3 millimeter . 

The difference of elevation bet.ween the three bench marks recovered at El Reno agreed 
with those previously determined within the limit of the accuracy of the leveling . 

The elevations in the following table are bascd on an elevation of 405.1837 meters, for 
bench mark 1327 R J  at El Reno. which is the adjusted elevation published on page 108 of 
“Prccise Leveling in the United States 1903-1907.” 

1327 RJ .. 
A, ....... 
BZ ........ 
CZ ........ 
D~ ....... 
En ....... 
Fz ........ 
Gn ....... 
HB ....... 
I z  ........ 
JZ ........ 
I<% ....... 
Lz ........ 
MZ ....... 
NZ ....... 
On ....... 
Pz ....... 
(21 ....... 
RZ ....... 
Sz ........ 
Tz ....... 
U p  ...... vz ....... 
WZ ....... 
XZ ....... 
Yz ....... 
Zz ........ 
A3 ....... 

D3 ....... 
F3 ........ 
7s ....... 
IT3 ....... 
JI ........ 
I; ... 
I. ........ 
If3 ....... 
Ma ....... 
o3 ....... 

T33 ....... 
Cs ........ 
E 3  ....... 

1 3  ........ 

Results of leveling. El Reno. Okla., to Jericho. Tex., 1909 . 

198.4 
201.3 
211.2 
214 . 6 
214.9 
219.0 
226.9 

bench 
mark . 

Plsce . 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

267.8 
273.1 
273.3 

289.8 
290.0 
29G . 4 
301.7 
304.2 
304.4 
309.3 
314.7 
318.2 
323.0 

282.7 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

. .  
15.8 ........ - 8 . 0  
27.4 ........ -13 . 6 
34.4 ........ - 5 . 6  
34.9 ........ - 4 . 7  
35.4 ........ - 4 . 8  
35.5 ........ - 5 . 7  
41.3 ........ - 4.0 
47.1 ........ -5 .0 
49.2 \........I - 0.8 
53.5 ........ + 1 . 3  
00.1 ........ + 3 . 7  
64.2 ........ + 4 . 1  
G8.1 ........ +10.0 
GS . 7 ........ +11.2 
72.1 ........ f14.4 
77.1 ........ f13.8 
81 . G ........ +20.0 
81.9 ........ +22.5 
86.5 ........ +25.7 
87.8 ........ +30.3 
90.1 ........ +2R . 9 
95.8 ........ +23.5 
99.1 ........ +l6.5 

105.3 ........ +14.4 
110.4 ........ +18 
112.7 ........ f17.3 
113.3 ........ 
113.5 ........ +16 . 5 
115.7 ........ t 1 2 . 7  
110.0 ........ + 9.3 
120.0 ........ +10.9 
122.9 ........ + 8.5 
132.1 ........ +11.3 
137.5 ........ +21.3 
137.7 ........ +21.1 
137.6 ........ +20.2 
143.8 ........ +22.3 
149.9 ........ +2G.5 
155.G ........ +25.9 
159 . G I ....... - 1  +24.9 

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

Near Elk City, Okb .... 
hhritt O k b  ............ 
Doxe; Oklu, ........... 

Dd ................. 
Near Ssyre, O b  ....... 

Do ................. 
sayro, okla ............ 

434.7141 Do ................. 
435.6483 Near Sayre Okla ....... 
440.3779 IIoxt Ranch Okla ..... 
447.0001 Near Erick b b  ....... 
474.8369 Erick, O d  ............ 
453.9727 De ................. 
480.5048 Near Erick . O b  ....... 

Texola. Okla ........... 
Do ................. 

Dtnonino Tex ......... 
Fuller d x  ............. 
P:i:nr dhamrock Tox ... 
Shamrock, T e d  ........ 

Do ................. 
Near Shamrock Tes ... 
Lcln (formerlv ’stow) . 

.... 
TCX . 

Near Ramsdoll Tex 
Ramsdell. Tcx: ........ 

Do ................. 
Near Ramsdell, Tcx .... 
Mc@an, Tcx ........... 

DO ................. 
Noar McLean Tox ..... 
Near Alanreeh. Tcx .... 
hlanreed . Tex .......... 

Do .. L. ............. 
Near Alanreed Tcs .... 
Rockledge, Tck ........ 
Nenr Jericho Tex ...... 
Jericho . Tex! ........... 

I 592.2892 11 ’ 

1’3 ........ 
6 3 -  ...... 
R3 ....... 
s3 ........ 
‘1‘1 ........ .. 
u3 ....... 
v3 ....... 
m 3  ....... 
x3 ....... 
Y3 ....... 
z2. ....... 
A.4 ........ n, ........ c. ........ 
D. ....... 
E I ....... 
F. ........ a. ....... 
Hd ....... 
I 1 9  ....... 
I9 ........ 
30 ........ 
IO ....... 
1.9 ........ 
Bf9 ....... 
No ....... 
0 9  ....... 
Ps ........ 
Q9 ....... 
Ro ....... 
Fo ........ 
TP ........ 
TJg ....... 
VP ....... 
T V g  ....... 
x9 ....... 
Yo ....... 
2 9  ........ 
A,o ....... n, ....... 

227.1 ........ 
229.7 ........ 
235.7 1 ........ 1 
246 . 6 ........ 
252.8 ........ 
253.3 ........ 
258.9 ........ 
262.9 I 1  ........ 

mm . 
+23.4 
+23.5 
+22.4 
+1.1.4 
+10 . 0 
+13.1 
+13.0 + 5.2 + 3.5 + 3.3 + 3.8 + 9.0 + 6.3 + 9.1 + 8.9 + 9.G + 5.1 + 2.1 + 1.0 + 0.2 + 6.9 
- 4 . G  - 8.4 
- 9.9 
- 9.3 
- 7.5 

- 3.G 
- 4.9 - 4.9 + l . R  
-1-10.2 + R.G - 1.2 + 5.1 + 4.4 + 5.5 

0.0 - 5.2 
- 8.1 
-12.4 

* From 1327 RJ at  Reno Junction . 
t These elevations are superseded by the standard elovations given later in this publication. which depend on an adjustment . 

‘bserved 
OIL?- 

vation.? 

- 
m . 

583.5718 
587.2390 
688.7026 
637.8188 
625.3203 
500.3188 
5g0 . 1714 
560.8088 
554.2118 
550.9015 
551.9593 
502.4033 
588.5195 
617.1046 
628.4050 
628.4216 
G l G  . 4215 
654.59N 
655.8434 
G54.0872 
GGG . 0794 
700.5207 
711.1211 
713.9511 
130.10G4 
(35.7027 

759.7504 
780.1000 
781.8814 
833.3390 
871.4294 
873.3345 
002.8315 
917.0344 
028.6541 
022.8503 
946.1982 
965 . 5598 
907.2732 
976 . 1447 

- 
FORT WORTII TO EL PASO. TEX . 

This line was run by C . M . Cade. Assistant. between April 4. 1910. and January 10. 1911 . 
Three bench marks were recovered at  Fort Worth . The lcveling follows the Texas & Pacific 
Railway from Fort Worth to Sierra Blanca. and the Galveston. Harrisburg & San Antonio 
Railway from Sierra Blanca to El Paso. Tex . 
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The leveling determined the elevation of eight primary triangulation stations, Lamb, 

Precise level No. 8 was used. Rods AA and BB were used up to  October 6, 1910, and 
Their lengths as determined by the Instrument 

Patterson, Stanton, Stanton South Base, Scar, Odessa, Hays, and Allamore. 

rods & and S for the remainder of the line. 
Division of this Survey were: 

. 

Oct.30 1909.. .................................... I 3.0007 [ 3.0012 /, Sopt. 20,1910.. 
uttcrs.  Jfiters. I /  

Nov. 16,1010.. ................................... 3.0004 3.0011' Fob. 13,1011.. .................................... ................................... 

In  accordance with paragraph 21 of the general instructions each rod was measarcd with a 
steel tap'e at  least twice each month while in the field. These measures failed to show when 
the change found by the Instrument Division occurred. It was assumed, therefore, that the 
change was gradual and distributed over the entire period of leveling. In the computations 
the mean length of the rods interpolated for various dates during the period of leveling was used. 
The index corrections were: Rod AA, - 0.3 millimeter; rod BB, - 0.4 millimeter; rod R2, - 0.8 
millimeter; and rod S, -0.5 millimeter. 

The new determination of the differences of elevation of the three bench marla recovered 
at Fort Worth agreed very closely with the previous determinations. 

The elevations in the following table are based on an elcvation of 155.6548 meters for 31, 
at Fort Worth, which is the elevation published on page 574 of Appendix 3, 1903: 

Results of leveling, Fort Worth to El. Paso, Tex., 1910. 

Fort Worth. ....... U ............... 

Near Fort Worth ... Dl o... ........... 
Near Bcnbrook ..... Fla.. ............ 
Benbrook .......... Glo .............. 
Near Bcnbrook ..... IIlo.. ........... 
Tom. .............. 110.. ............ 
Aledo .............. Jlo .............. 

DO. ............ I<lo.. ........... 
Near Alodo ......... Llo.. ............ 

DO ............. Mio.. ........... 
Near Anncta. ...... Nla.. ............ 
Ncar Earls. ........ 010.. ............ 
Earls ............... I'lo .............. 
Noar Weathorford.. Qlo.. ............ 
Wantherford ....... Ill0. ............. 

Nom Weathorford.. Ul0.. ............ 
Lambcrt ........... Wlo. ............ 
Nom Mikap.. ..... XlO..  ........... 
Near dkap ....... Zl0 .............. 
Bamctts ........... A,, .............. 
Near 13razos.. ...... h.. ............ 

Do ............. Cli .............. 
Brazos.. ........... D1, .............. 
Ncnr Ganto.. ....... I C l 1  .............. 

DO ............. 171, .............. 
Ganto.. ............ GI, .............. 
Ncar Santo.. ....... llll.. ........... 
Judd ............... ill.. ............ 
Ncnr Gordon ....... J I I  .............. 
Gordon.. .......... ICll. ............ 
Near hlingus.. ..... ............ 
Mingns.. ........... $1 ,I.. ........... 
Ncnr Ningus.. ..... Nil.. ............ 
SLrawn.. ........... 011.. ............ 

DO ............. rll .............. 
Nanr strawn ....... Q~~ .............. 

Do ............. I l l ]  .............. 
Near n'ilos.. ....... s,, .............. 
Wiks .............. T,, .............. 

DO ............. Ma .............. 
DO ............. CIO .............. 
DO ............. El0 .............. 

DO ............. 610 .............. 
DO ............. Ti0 .............. 
DO ............. 1'10 .............. 

Millsag.,. .... ....... YlO .............. 

krx. km. 
- 1.J ...... I 

0.0 ...... 
1.3 _.____ 
3.2 ._.._. 
7.1 ..__.. 

12.4 .._._. 
14.1 ..___. 
18.7 ...... 
23.8 ._.___ 
29.2 ...... 
20.4 ...... 
32.1 ..__._ 
33.9 ...... 
35.1 ...... 
43.1 ...... 
44.0 ...... 
45.8 ...... 
49 0 
49: 91:::: : :I 
60.5 ...... 
52.5 ...... 
55.7 ...... 
60.31.. .... 
61.01.. .... 
53.31.. .... I 
77.41.. .... 
78.31.. .... 
SG.8 ...... 
89.2 . .____ 
95.4 ...... 
99. (I ...... 

100.3 ...... 
106.4 ...... 
109.3 ...... 
114.9 ...... 
117.0 _..___ 
121.0 ...... 
123. I ...... 
125.3 ...... 
130.0 ..... I 

s5.0/.. .... 

130. 9 ...... 
134.6 ..... ., 
lDi.O ...... 
130. 142. 2 i I '  ...... ..... .I 

mm. 
- 1.9( 

0.0 

- 6.7 - 2.2 
- 2.51 + 3.9 

+ G . l  + 7.2 + 7.2 
+lo. 1 
+IO. 3 + 0.3 + 3.0 + 1.21 

- 2.3 
- 6.8 - 7.2 

- 2.8 

- 0.91 
+ 0.9 ""1 
+ 0.9 + 3 .5  + 9.2 - + 7.6 2'11 + 9.1 
+lo. 2 
+14. 6 
+lG. 7 
+19.2 
+20.5 
+20. 3 
T20.5 
F20.i 
S'4.9 
+24.4 

111. 
184.7294 Near Wilcs.. ....... UII.. ........... 
188. U4S Ncar Tillin.. ....... VI,. ............ 
190.3iGS Ti ah.... .......... W ~ I .  ........... 
1159.9167 Ranger ............. Xll ............ 
190.0425 Near Rangor.. ..... & I . .  ........... 

298.8634 Nanr Eastland.. ... C I Z . .  ........... 
270.7460 Eastland ........... Dlz ............. 
271.9000 Noar Eastland.. ... El?. ............ 
245.i054 Loin..! ............ F I ~  ............. 
249.4139 Cisco ............... GI? ............. 
261.2022 Do ......... 
274. 8170 Near Cisco.. ... 
270.2637 Noar Dothan.. . 
2S6.04S5 Do ......... 
301.7398 Dotlinn ............ Jm ............. 
320. SG32 Ncnr PnLnaIn.. .... I<I?. ........... 
308.2018 Putnnin ............ LI3 ............. 
319.8510 DO ............. 111~ ............. 
347.4162 Near I'ulnam.. .... NI~..  ........... 
295.4481 Near Chnutauqua .. ............ 
290.6137 Ncnr Bnird.. ....... Q2.. ........... 
229,8&40 Uairtl .............. 1{1? .............. 
229.7384 Do ............. SI? .............. 
245.1484 Ncar Uaird.. ....... ............. 
238.9428 Clydo .............. U1: .............. 
246.40i5 Noar Clydc.. ....... VI:. ............. 
240.0557 Elmilalo.. ......... ............ 
245.4439 hbilonn.. .......... XI:. ............ 
260.7GS2 Do ............. Yi2 .............. 
268.6099 DO.. ........... ZI? .............. 
278.6569 DO ............. 1\13 .............. 
254.0137 Nom Abileno.. ..... nI3.. ............ 
204. '30.17 Tyo.. .............. C l 3  .............. 
201.4i35 DO ............. Di3 .............. 
292.1171 "car Norltcl ........ ICl8 .............. 
200.7038 Mcrlcol.. ........... F I ~ .  ............. 

....... 0 1 3  .............. 

....... 1II3 ............. 

....... I,J .............. 
328.1414 Trent .............. J I ,  .............. 
344.G217 DO ............. 1G3 ............. 
354.3755 Near Eskota ........ 2413..  ............ 

175.6766 DO ............. YII ............. 
202.0455 DO ............. AI? ............. 
240.0300 Olden.. ............ BIZ.. ........... 

353. l5Gl Chautai1qtI:l.. ...... 012.. ........... 

km. 1 km. 
143.4 ___._. 
14G. 5 ...... 
149.5 ...... 
153.2 ...... 
153.71 ...... 
155.2 1 ~ 0 . ~ 1 :  1: ::: 
164.3 ...... 
106.8 _._ _ _ _  
169.9 ...... 
174.31 _ _ _ _ _  
177.31: ..... 
185.9 ...... 
1%. 2 ...... 
193.2 ...... 
196.6 193.2 
19o.G/ 103.2 
198.0 ...... 
207.5) ... 1:: 
207. G ...... 
211.51 ____.  . 
217.0 ...... 
222.7 ...... 
223.8 ...... 
220.7/.. .... 
227.2 ...... 
332.31 .___. . 
237.5' 

251. s ...... 
200.0 ...... 
261.4 ...... 
282.3 ...... 
2 u .  9 ...... 
263.1 ...... 
273. 0 ...... 
274.0 ...... 
2S0.6 ._._.. 
257.1 ._.._. 
2%. 4 ...... 
LXS.1 ...... 
201.9 ...... 
2!)i.0 ...... 
306. 0 ...... 

202.21.. . 

242.4': : : : : : 

f -  

295.81.. .... 

I mm. 
+%. 7 
-132. G 
+25.4 
+29.9 
+30.2 
+28.4 
+25.8 
+21.2 
+25.0 
+SO. 2 
+22.5 
+20.8 
+28.2 
+26. 6 
+2G. 9 
+24.2 
+23. 0 
f25.4 
+30.2 
f20 .1  
+20.2 
f24 .8  
+IS. 0 
+20.3 
+20. 6 
+Z8. 9 
C26.9 
+28.7 
+3s. 9 
+31.2 
+21.2 
+20.0 
+1S. i 
-I-17.2 
+lD. 4 
+I& 3 
+la. G 
+14.4 
T29. 9 
+31.0 
3.31.1 
4-32.1 
+37.5 
+.11.0 
4-30, F 
+39. 4 

m 
362:0573 
400.7591 
420.5407 
441. a19 
440.2135 
44G. 5884 
447.0388 
478.17% 
455.3415 
438.0415 
446.4078 
458.3283 
496.0362 
403.8204 
504.8704 
634. SO21 
534.0741 
403.4025 
478. 8256 
4m. 7310 
490.1052 
469.1702 
405.1138 
455.31.S4 
497.5410 
523.92G9 
525. 8412 
580.3313 
605.7625 
612.4088 
543.5159 
522.1155 
526. OS44 
525.6050 
524.2231 
526.2349 
548. 6iW 
547.0s38 
541.5073 
570.2424 
571. io30 
5iO. 6'292 
507.0047 
5,s. 7703 
5h4. 6752 
695.9629 

* Prom Na at Bort Worth. t Thoso elevations aro suporsoded by tho standard elevations given lator in this publication, which dopand on an adjostmont. 
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mm . + 35.4 + 30.1 + 28.5 + 34.6 + 34.5 + 36.0 + 29.8 + 17.0 + 34.1 + 32.0 + 25.6 + 26.6 + 24.7 + 15.3 + 16.6 + 14.7 + 16.2 + 12.1 + 7.6 + 2.4 
- 0.9 + 3.6 + 12.2 + 19.8 + 11.7 + 3.1 + 4.6 + 4.6 + 3.8 

- 8.5 - 12.9 - 10.8 - 16.3 
- 26.5 - 26.9 - 26.9 - 29.1 - 38.4 
- 45.2 - 47.6 - 46.0 - 41.9 - 47.5 
- 49.9 - 51.7 - 58.1 - 61.8 - 63.8 - 61.2 - 58.2 - 68.0 - 67.2 - 67.1 - 70.7 - 74.5 - 84.8 - 99.4 - 96.0 
-105.0 
-107.1 
-102.2 
-102.6 - 99.9 - 98.3 
-103.4 
-103.8 
-102.4 
-111.4 
-110.0 
-1oG . 5 
-122.4 
-125.1 
-126 . 1 
-127.2 
-128.7 
-124.8 
-128.3 
-130.3 
-128.0 
-129.8 
-133.9 
-134.7 
-136.0 
-136.5 
-146.6 
-143.6 
-152.6 
-150.1 
-140.3 

U . S . COAST AND GEODETIC SURVEY SPECIAL PL’BLICATION NO . 18 . 

687 . I 
k m  . 
687.3 
692.91 
697.7 
703.3 
707.5 
718.2 
719.7 
720.0 

728.8 
rJ3.3 
738.8 
742.7 
743.4 
755.4 
757.7 
766.2 
768.9 
771.8 
774.2 
776.3 
778.9 
783.8 
785.3 
788.8 
790.6 
793.9 
798.3 
798.4 
803.4 
807.4 
812.8 
814.4 
810.0 
817.6 
822.4 
825.6 
828.7 
832.1 
838.0 
843.1 
846.1 
851.7 
854.4 
858.6 
861.5 
865.2 
869.5 
872.2 
873.1 
876.5 
880.1 
882.9 
887.3 
893.9 
902.0 
009.8 
915.9 
921.1 
925.6 
928.7 
911.9 
935.2 
935.5 
944.9 
947.7 
947.8 
950.9 
956 . F 
Q59.5 
960 . 2 
962.7 
904.3 
908 . 1 
968.7 
9G9.1 
975.2 
980.4 
984.9 
950.1 
930.4 
992.5 
903.2 
991.3 
091 . i 
994.8 
904.9 
994.8 

723.9,. 
Cr 

Resu l t s  of leveling. Fort 
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...... ...... 

...... 

...... 

...... 

...... 

...... 

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

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
994.8 

...... 

...... 

...... 

...... 

...... 

Place . 

358.6 
359.2 
367.4 
373.0 
373.8 
374.7 
381.8 
389.1 
396.4 
404.3 
408 . 7 
413.5 
417.8 
420.7 
432.2 
434.5 
434.6 
435.1 

440.9 
445.0 

Eskota ............. 
Near Sweotwater ... 

Do ............. 
Sweetwater ........ 

Do ............. 
Near Sweetwnter ... 
Roscoe ............. 
Near Roscoo ....... 
Roscoe ............. 
Near Roscoe ........ 
Near Loraino ....... 
Loraine ............ 

Do ............. 
Near Colorado ...... 
Colorado ........... 

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

Near Westbrook .... 
Westbrook ......... 
Near Westbrook .... 
Iatan .............. 
Near Iatan ......... 
Near Coahomn ..... 
Coahoma ........... 
Near Coahoma ..... 
Near Big Springs ... 
Big Spring ......... 

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

...... 

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

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

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

...... 

...... 

...... 

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

...... 
434.6 

..... ! ..... Near_ Big Spring ... .I 

341.2 ...... 
346.1 ...... 
356 ...... 

452.31 ...... 
457.51. ..... 
462.8 ..... 
468.0‘:-. ... 
470.0 ...... 
470.4 ...... 
476.3 ...... 
482.5 ...... 
485.1 ...... 
489.4 ...... 
495.0 ...... 
497.7 ...... 
502.7 ...... 
503.1 ...... 
510.3 ...... 
615.0 614.1 
519.5 ...... 
521.8 ...... 
627.1 ...... 
533.9 533.0 
535.5 ...... 
535.9 ...... 
543.7 ...... 
552.9 ...... 
550.5 ...... 
569.1 ...... 

.... ..... ..... ..... ..... ...... ...... ...... 
607.0 ...... 
617.5; ...... 
618.6 ...... 
624.4 ...... 
634.1 ...... 
636.3 ...... 
636.7 ...... 
637.3 ...... 
w9.2 ...... 
641.1 638.2 
643.1 ...... 
644.6 ...... 
647.1 ...... 
650.5 ...... 
652.5 ...... 
655.4 ...... 
655.7 ...... 
602.0 ...... 
666.1 ...... 
670.0 ...... 
676.8 ...... 
682.0 ...... 
686.2 ...... 

Do ............. 1 
Morita ............. 
Near Morita ........ 
Near Stanton ....... 

Do ............. 
Stanton ............ 

Do ............. 
Near Stanton ....... 

Do ............. 
Germania .......... 
Near Germania .. ~. . 
Near Midland ...... 

Do ............. 
Midland .......... ..I 

Do ............. 
Near Midland ...... 
Near Warfield ...... 
Warfield ........... 
Near Warfield ...... 
Near Odessa ........ 

Do ............. 
OdesS3 ............. 

Do ............. 
Near Odessa ........ 
Douro .............. 
Near Douro ........ 
Motz ............... 
Near Netz .......... 

Do ............. 
Near Sand Hills .... I 
Sand Hills ......... 
Near Sand Eills .... 
Monahans .......... 
Near Monahans .... 

Do ............. 
Aroya .............. 
Near Aroya .. ~. . ~. . 
Pyote .............. 

Do ............. 
Near Pyote ......... 
Quito .............. 
Near Quito ......... 

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

Near Barstow ...... 
Do ............. 
Do ............. 

Barstow ............ 
Near Barstow ...... 
Near Pecos ......... 

Do ............. 
Pecos .............. 

Do ............. 
Near Pecos ......... 
Near Hermosa ..... 
Hermosa ........... ...... I ........ Near Ilormosa 
Near Toyah 
Toyah ............. 

?dl3 ............. 
Ni3 .............. 
0 1 3  .............. 
Q13 .............. 
1113 .............. 
I’attersonA ..... 
1‘13 .............. 
SI3 .............. 

u13 .............. 
VI3. ............. 
m i 3  ............. 
x13 .............. 
Yl3 .............. 
213.-. ........... 
Air .............. 
Bl, .............. 
Cl, .............. 
Dl4 .............. 
El, .............. 
Fir .............. 
0 1 ,  .............. 
1x1, ............. 
11 , .............. 
Jir .............. 
Ki, .............. 
Ll, .............. 
MI, .............. 
South End Meri- 

N14 .............. 
Old .............. 
1’14 .............. 
QI, .............. 
I<& ............. 
Slanton p ...... 
SI, .............. 
Ti, .............. 
Ul, .............. 
Stanton S . B.A. 
VI, .............. 
Wl, ............. 
XI (.-. ........... 
Yl, .............. 
z1, .............. 
Ais .............. 
B15 .............. 
Scarp  .......... 
CIS .............. 
D16 .............. 
EIS ...... -.-. ... 
Odessab ........ 
Fl6 .............. 
0 1 5  .............. 
HIS .............. 
115 ............... 
J15 .............. 
K15 .............. 
LIS .............. 
Mis ............. 
Nis .............. 
0 1 6  .............. 
Pi5 .............. 
Q I ~  .............. 
Ria.. ............ 
€416 .............. 
Ul5 .............. 
VI6 .............. 

Yl5 .............. 
215 .............. 
Ala .............. 
BIG .............. 
Ifaysp ......... 

dian Line . 

Ti5 .............. 

wl5 ............. 
XI5 .............. 

ClO .............. 
DM .............. 

Gls .............. 
El6 .............. 
FIO .............. 
HIS .............. 
h a  ............... 
JIS .............. 
Kl6 .............. 
L16 .............. 
Mi6 .............. 
Nis .............. 
0 1 6  .............. 
PIG .............. 

V o r t h  to  El Paso. Tex., 1910-Continued . 

/I I I 
~ b g i : ~ d i /  
vation.? . I bench permanent mark . 1 

I /  I I 
m . 

590.9148 
607.5459 
610.0124 
663.4317 
662.9713 
720.0554 
727.4328 
726.6774 
727.5463 
726.5200 
704.1664 
690 . 24fi7 
688.3101 
675.8280 
630.3619 
631.5501 
631.1023 
6% . 57nn ....... 
650 . G473 
676.8681 
674.0999 
705.5464 
722.4626 
733.7960 
739.1964 
732.0331 
732.2160 
732.0701 
741.8841 

736.3717 
738.7112 
154.7072 
153.9091 
784.5296 
825.5943 
815.0317 
811.8578 
827.2178 
821.2040 
838.8364 
844.3102 
849.0584 
840.2758 
847.8576 
845.7129 
866.4553 
880.7894 
874.7523 
871.9812 
878.7979 
898.7045 
883.5098 
884.8442 
807.4087 
939.7318 
943.7444 
872.7080 
884.0286 
856.4&43 
837.3713 
825.5163 
814.7004 
799.4728 
796.2017 
794.3023 
812.7058 
808.8523 
798.6502 
800.3637 
795.1850 
818.9845 
812.1793 
810.7089 
809.5213 
808.2671 .p . 1958 

782.5682 
782.2276 
782.6920 
784.0168 
788.0380 
787.7794 
806.0970 
819.5921 
832.3709 
850.1886 
868.4814 
886.4421 

181.8416 

Toyah ............. 
Do ............. 

Near Toyah ........ . Do ............. 
Gomez ............. 
S u r  Gomez ....... 
NearSan Alarthio ... 
Sun Northe ........ 

Do ............. 
Near San Martine .. 
Near_Kent ......... 

Do ............. 1 
Kent ............... 
Near Kent ......... 

Do ............. I 
norilcilo ............ 
Nom ~ O ~ C I I O  ...... 
Ncar I’laluau ....... 

Do .......... ...I 
Plateau ............ 
Near Plateau ....... 

Do ............. 
Near Wild Horse ... 

Do ............. 
Wild Horse! ....... 
Noar Wild Horse ... 

Do ............. 
Near Van IIorn .... 
Van Born .......... 

Do ............. 
NearVanHorn .... 

Do ............. 
Near Allamore ..... 

Do ............. 
Allamoro ........... 
Near Allamore ..... 

Do ............. 
Near Eaglo Flat .... 
Eagle Flat ......... 
Near E3gh Flat .... 
Near Sierra Blanca . 
La Valley .......... 
Near Sierra Blanc8 . 
Sierra Blanca ....... 
Near Sierra Blanc8 . 
Etholen ............ 
Near Etholen ...... 
LWCB .............. 
Near Torcer ........ 
Torcer ............. 
Near Torcer ........ 

Do ............. 
Near Finlay ........ 
Finlay ............. 

Do ............. 
Madden ............ 
Nulo ............... 
Fort Hancock ...... 
Near Fort Hancffik . 
Iser ................ 
Noar Polvo ......... 

Do ............. 
Polvo .............. 
Near Polvo ......... 

Do ............. 
Near Fabens ....... 
Fabens ............. 

Do ............. 
Near Fabens ....... 
Near Clint .......... 
Clint ............... 

Do ............. 
Near Clint .......... 

Do ............. 
Belen .............. 

Do ............. 
Do ............ _I 

Ysleta .............. 
Near Ysleta ........ 
Alf31f3 .............. 
Near Alfalfa ........ 
El Paso ............ 

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

Qis .............. 
 HI^.. ............ 
SI8 .............. 
1‘16 .............. 
Ul6 .............. 
Vl8. ............. 
Wl6 ............. 
Xl6. ............. 
Yl6 .............. 
Air .............. 
B 11 .............. 
C ii .............. 
DIT .............. 
Eli .............. 
FIT ... *. .......... 
Glr .............. 
1111 .............. 
I11 .............. 
.Til ............... 
U . S . a . S . 3889 . 
Kii .............. 
U . S . G . 6.3840. 
U . S . G . S . 3826 . 
L11 .............. 
U . S . G . S . 3887 . 
Nu ............. 
Nil .............. 
0 I1 .............. 
U . S . G . S . 4039 . 
U . S . G . S . 4339 . u . s . 0 . s . 4395 . 
U . S . 0 . S . 4Fo3 . 
PI1 .............. 
AllamoreA ...... 
Q I ~  .............. 
Ril .............. 
SI1 .............. 
TIT .............. 
Vir .............. 
WIT ............. 

211 .............. 
Ale .............. 
Bin .............. 
CIS .............. 
DIE .............. 
Eis .............. 
F18 .............. 
G ia .............. 
HI8 .............. 
118 ............... 
Jis ............... 
Kin .............. 
L1e .............. 
NIB .............. 
018  .............. 
P, 8 .............. 
Qis .............. 
Ria .............. 
SI8 .............. 
U . 8 . G . 8.3500 .. 
Ti8 .............. 
U18 .............. 
VI8 .............. 
U.S.R. 6.3572.14. 
U.S.R. S.3586.94. 
U . S.R. 8.359235. 
IVlS ............. 
X18. ............. 
U.S.R.S:3600.09 .. 
YlS .............. 
U S  . G.S.3614.08. 
Z]* .............. 
A10 .............. 
B1g .............. 
C1g .............. 
Dis .............. 
E1s .............. 
2-10 .............. 
GIB .............. 
1119 .............. 
U . 8 . G . S . 3098 .. 
U.S.G.S.3GS. .. 
U . S . G . S . 360 ... 
City B o n c h  

Ul7 .............. 

xi7 .............. 
Yi7 .............. 

Mi6 .............. 

Mark . 

. .  

-I-- 

crop- 

6% . 1 
-I mm . 

.141. 1 
-141.2 
-146.1 
-144.3 
-147.5 
-140.91 
-135.5 -13i.31 

-139.0 
.1% . 6 
-141.8 
-145.0 
-145.0 
-145.9 
-148.2 
-154.4 

-148.8 
-155.8 .... 
-157.3 
-161.3 
-159.1 
-161.5 
-170.5 
-174.9 
-170.3 
-156.8 
-156.0 
-155.7 
-156.1 
-150.2 
.-i 52. 7 
-157.1 
-155.1 
-152.8 
-154.2 
-159.4 
-107.6 
-161.6 
-170.2 
-165.7 
-150.2 
-156.1 
-166.9 
-166.9 
-161.5 
-158.2 
-157.4 
-157.2 
-158.5 
-159.3 
-154.1 
-161.3 
-156.0 
.-I60 . 2 
-143.9 
-146.0 
-14x2 
-147.0 
-143.5 
-138.5 
-131.3 
-131.8 
-124.0 

-106.4 
-105.3 . 95.7 . 94.3 . 96.1 
. 88.7 
. 77.3 . 70.5 
. 67.1 
. 67.8 
. 67.8 
. 70.7 
. 71.6 
. 73.0 
. 52.9 
. 72.1 
. 73.3 

Observed 
ele- 

vation . -f 

m . 
890.7625 
891.5483 
920.2331 
955.8790 
9118.5415 

1029 . 7692 
1135.6283 
1132.6133 
1133.4G94 
1167.3364 
1261.0538 1215.6442 

1284.1141 
1311.7258 
1319.1480 
1359.0942 
1341.4514 
1245.7942 
1225.2362 
1201.7022 
1188.0984 
1177.9794 
1173.1356 
1168.7228 
1173.6046 
1181.2183 
1177.5977 

1234.0484 
1233.8071 
1294 . 6609 
1342.2898 
1405.8207 1385.0543 

1387.3327 
1378.3029 1350.0618 

1361.2107 
1359.4357 
1347.2676 
1328.3659 
1335.2210 
1340.1181 
1377.8343 
1389.3238 
1418.0841 
1399.1438 
1365.4392 
1326.5944 
1303.9048 
1287.2741 
1235.6468 
1214.9353 
1204.3364 
1178.0622 
1119.4501 
1087.9471 
1095.7508 
1097.0476 
1118.5481 
1125.3854 
1123.2385 
1113.3070 
1090.4361 
1089.4673 
1096.4985 
1103.7201 1103.3755 

1101.9818 

1108.3120 
1108.3556 
1109.3652 
1110.4000 
1115.2887 
1114.8947 
1114.7325 
1118.7956 
1122.8153 
1125.9093 
1127.3646 
1129.8560 
1129.3928 
1130.8960 
1130.1558 
1131.3378 
1131.0234 
1131.2244 
1131.4913 

1199 . 3408 

iio6.482a 

*From 114 a t  Fort Worth . 
t These elevations are supersdod by the standard elevations given lator in this publication. which dnpend on an adjustment . 
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JERIOHO, TEX., TO ISLETA, N. MEX. 

This line is a continuation of the line El Reno, Okla., to Jericho, Tex. It was run by 
.C. M. Cade, Assistant, between June 5, 1911, and November 4, 1911. The leveling started 
from two bench marks in Jericho, Tex., and followed the line of the Chicago, Rock Island & 
Gulf Railway to Amarillo, Tex., then along the Atchison, Topeka & Santa Fe Railway to Isleta, 
N. Mex., where it connected with the line Goffs to Albuquerque. The results agreed with the 
previous determination within allowable limits of error. 

Rods R, and S were used up to August 31, 1911, and 
rods X and Y for the remainder of the season. The lengths of these rods at Oo C. as determined 
by the Instrument Division of this Survey were: 

Precise Level No. 10 was used. 

Date. I Rod Rz. I Rod S. 11 Data. I Rod X. I nod Y. 

pornanent 
mark* Place. 

\ 

1 ~ e t e r s .  1 Meters. 11 Heters. Neters. Fob. 13 1911 ... . . . . . . . . . . ........ ......... ..... .... 2.9999 2.9996 Aug. 22, 1911. .. . . . . . . __. . . . . . . . . __. , . . . . . . . . . . __. . 3.0012 3.0015 Nov. 2d, 1911.. . ... . . . __. .. . .. . ............ ........ 3.oooO 2.9997 Doc. 2,1911.. . . . . . . . . . . .._ ._. . . . __. . . __. . . . . . _ _  _ _  I 3.0009 1 3.0012 

Dis- Dis- Total 
tanco tanco dis- 

to to crep- 
bench base of anc 
mark.* spur.* (B-J; 

I n  accordance with paragraph 21 of the general instructions each rod was measured with 
a steel tape at  least twice a month. These measurements showed that rods R, and S had held 
practically a constant length and that the shortening of rods X and.Y was a gradual one. The 
mean of the measures for both sets of rods was used in the computation. The mean length of R, 
and S, was 2.9998 or a defect in length of 0.07 milhe te r  per meter, and the mean length of 
X and Y was 3.0012 or an excess in length of 0.40 mikneter per meter. The index corrections 
of rods R, and S were both equal to -0.9 mi&mter; the index correction of rod X was -0.2 
millimeter and of rod Y -0.4 millimeter. 

The new difference of elevation between the two bench marks recovered at  Jericho agreed 
with the difference as formerly determined within the limit of the accuracy of the leveling. 

ThQ elevations in the following table depend upon an elevation of 976.1447 metem as 
determined by the line El Reno to Jericho. 

Results of leveling, Jericho, Tex., to Isleta, N .  bfex.: 1911. 

0 bservod 
ele- 

vati0n.t 

Dis- Dis- Total 
I,emanent tance tanoe dis- Place. to crep- 

mark.* l&h base spur.* of (13-P) ancv 

Jerlcho Tex.. . . . . . . 
Near Jthcho, Tex.. . 
Boydston Tex ___.. 
Groom, Tex.. . . . . . . 
Near Oroom, Tex.. . 
Lark Tax _..._..___ 
Nearkonway , Tex . 
Conway Tex.. . . . . . 
Near Conway Tex. 
Yarna11 T~x.'.. . . . . 
NearY&nall Tex.. 
Royal Tex..). .__._. 
Near Amarillo, TOX. 

DO ............. 
DO ........_.._. 

Amarillo, Tax. __. . . 
DO ............_ 

Zita Tex ...__.__._. 
Nea; Zita, Tex.. . . . 
Hanev, Tox.. . . . . . . 
Near banyon, Tox.. 
Can on, Tex. .. ._._ 

%o .._.......... 
Near Canyon, Tox.. 
Lester Tex .... . . . . . 
UniI,a&er TO x... . . 
Noar Uhbarear. 

DO ..__._._.___. 

DO. ._..___._. ._ 

- 
km. 
0.0 
4.9 
9.5 
18.4 
21.4 
24.5 
30.1 
36.4 
43.6 
60.1 
57.1 
04.6 
71.6 
79.1 
82.8 
83.3 
84.6 
85.7 
93.5 
95.8 
102.0 
105.1 
112.4 
113.5 
114.0 
116.4 
120.9 
129.8 
132.5 

Bin. ... -. . . . . . . . 
1 1 0  ... . . . . . . .. . . . 
JIO .............. 
KID ... . . .. . .. .. . 
b o . .  . . . . . . . . . . . 
NID __........... 
0 1 0 . .  ~. . . . . . ~. . - 
P1g.. . . . . . . . . -. . 
&ID. .. . . .. ...... 
RID.- .  . . . .. .. .. . 
SID.. .. . . .. . . .. . 
TW _............ 
UIV .- . . . . . . . . . . . 
Va ....... -.--e. 
Wig ......... -.- 
XID ... . . .. . . . .. . 
Y1g __....... + - - .  

210 __........... 
Am.. . . . . . . . . . -. 
B P O .  _.. . . . . . ... . 
CPO . . . . . . ~. . . . ~. 
DPO ............ . 
EPO .__....... ... 
G o . .  . . . . . . . . . . . 
Ib. ~. . ~. ~. . . .. . 
LO. . . . . . . . . . . .. 
Jno . . . . . . . . . . . . . 

MID ..... ....---- 

3'20 .._.... ...--- 

-- 
km. . . . . . . . . . . . . . . 

._..... . . . . . . . . . . . . . . .._.... . . . . . . . 

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

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

. . . . . . . 
84. G . . . . . . . ._..... 

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

.._.... . . . . . . . . . . . . . . . . -. . . . . . . . . . . 

. . . . . . . 

mm. 
0.0 - 8.2 - 5.1 + 3.7 + 5.2 + 0.9 + 0.2 

+11.4 
+14.2 
+14.7 
+18.0 
+17.0 
+18.5 
+15.4 
+13.8 
+12.9 + 8.8 + 5.7 
S11.6 
+14.G 
+12.0 
+13.1 
+22.0 
+23.5 
+24.2 
+24.4 
+25.2 
+32.2 
W4.6 

Joel Tox.. . . . 
Ne& Joel Tex'.':: 1: 
Hereford,'Tox ...... 

DO ............. 
DO ............. 

Near Hereford Tex. 
Summerflold, 'rex.. 
Near Summel.Beld, 

Near Briona TOX ... 
Friona  ex'. _._____ 
Near Fhona Tex. .. 
Parmerton +ex.. . . 
Near P$merton, 

Bovina Tex ........ 
Near R b a ,  Tex.. 

Wilsov Tax ...__... 
Nearvilse Tex... 
Toxico N.%ex _.... 

Dd .__....____.. 
Near Toxico N.Mex. 
Near Clovis k.Mex 
Clovis, N. ahex. .. .: 

DO ............. 
DO .._.......... 

Near CIovis N.Mex. 
Near Ulacfctower, 

Tox. 
DO ............. 

Blaok TOX ..... ... . 

Tex. 

Do. ... . ... ._. . . 

N. Nex. 

- .  ~ Tex. 
Dawn Tox ___...._. I Rm. .. . __...... I 130:9 I ....... I +35.9 
Near bawn, Tex.. . Ln0 .__. . . . . . . . . . 143 9 . . . . . . . W6.3 

hrm. . . . . . . -. . . . 
N Z O  .._... . .. . . . . 
0 2 0  ._.__........ 
PPO .._.......... 
&PO _.._......... 
]bo.. . . . . . . . . . . . 
S P O .  . . . . .. . . . . . . 
TPo. _ _  . . . . . . . . . . 
U ~ O  ............ 
Vm .____. . . . . . . . 
wP0 ..._........ xnr. _.____.___. 
YPO. .. . . . . . . . . . . 
zB. _ _  _ _  .. .. .. . . 
&I.. . . . . . . . . . . . 
BZI _............ 
CZI. .. . . . . . . .. . . 
Ell ............. 
Fa _............ 
Qn ._............ 
Itn ......... .... 
S P . .  . . . . . . . . . . . . 
Tz.. . . . . . . . . . . . . 
Un.. . .. . . . . .. . . 
Vn ....... . ...... 
Wn ............. 
XP.. . . . . . . . . . . . 
Y2.. . .. . .. .. . . . 

DPI .... . . . . . . . .. 

I/ I I I 1 

km. 
150.1 
153.3 
160.2 
1W.7 
161.0 
167.0 
174.3 
177.4 

178.0 
1s5.9 
190.9 
197.1 
203.5 
207.1 
210.3 

217.0 
219.4 
223.4 
228.1 
231.3 
233.3 
238.4 
244.6 
250.7 
253.0 
253.4 
253.6 
257.5 
261.9 

km. ....... ...___. 
..._.._ . .. . . . . 
.. ._. . . .._. . . . .._ ~. . . 
. .. . . . . 

...___. 

.._.... .._. . . . . ._. . . . ..._.._ . .. . . . . . . . . . . . 
__. . . . . . . . . . . . . __. . . . . .._. . . _ _ _  .___ . .. . . . . 
. .__. . . __.__._ ... . . . . 
. . . . . . . 
_i __._. . . . . . . . 
. . . . . . . 

....... 

1156.1620 11 
1150.7182 

mm. 
+44.9 
+48.5 
+55.1 
4-53.8 
+51.8 
+49.0 
+48.0 
+49.7 

+47.8 
*2.7 
w. 1 w. 4 
+51.7 
M2.7 
+55.2 

+G2.0 
+59.1 
+50.5 
+59.9 
M9.3 
+sl. 7 
+61.3 
+69,2 +a. 5 
+61.2 
+58. 7 
+59.0 
+GLO +a. 2 

* From BIO at  Joricho. t Those olevations are superseded by the standard elevations given later in this publication, which depend on an adjustmeqt. 

3bserved 
Ole- 

vati0n.t 

m. 
1148.2544 
1147.8888 
1162.0741 
1165.2403 
1164.2888 
1177.6422 
1198.4701 
1197.6339 

1198.8921 
1217.4390 
1220.4598 
1220.9633 
1252.4309 
1272.9924 
1258.2433 

1240.3071 
1234.6797 
1245.1372 
1270.5748 
1259.5472 
12R4.1G78 
12G4.7714 
1279.7278 
1287. %86 
1207.5296 
1299.2714 
1301.388y 
1313.0789 
1313.5500 
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Place . 

CJ . S . COAST A N D  GEODETIC SURVEY SPECIAL PUBLICATION NO . 18 . 
Results of leveling. Jericho. Tex., to Isleta. N . Mex., 19ll-.Gontinued . 

Dis- Dis- Total 
tance tance dis- 

to crep- 
be?& base of ancy 
mark.*, spur.* (B-F 

bench mark' 

Ca .............. 
D3 ............. 
E3 .............. 
Fa .............. 
G3 .............. 
E3 ............. 
I a  .............. 
J3 .............. 
&.........A. . 

Blacktower. N.Mex . 
Do ............. 

Near Blacktower. 

Do ............. 
Near St . Vrain, 

Near M e l r o s e .  

Melrose. N . Mex .... 
Near M e 1 r o s e .  

Cantam N . Mex .... 
Near Kr>der,N.Mex. 
Krider N . Mex ..... 
Near &ider,N.Mex. 
Tolar N . Mex ...... 
Near $alar, N . Mex . 
Taiban, N . Mex .... 
N e a r  T a f b a n .  

Near La Lande, 

La Lande. N . Mex .. 
Near Fort Sumner. 

Do ............. 
Fort S u m n e r ,  

Do ............. 
Near Fort Sumner. 

Fort S u m n e r ,  

Near Fort Sumner. 

N . Mex . 
N . Mex . 
N . Mex . 
N . Mex . 

N . Mex . 
N . Mex . 
N . Nex . 
N . Mex . 
N . Mex . 
N . Mex . 
N . Mex . 

272.2 
281.7 

291.5 

292.6 
294.9 

303.2 
308.6 
311.8 
314.9 

Zz .............. 262.6 
At .............. 262.6 
Ba .............. 268.9 

Ea ............. 
Fs .............. 
Go ............. 
€ I 5  ............. 
16 .............. 
Js .............. 

496.4 ....... +78.5 

499.6 ....... +71.9 
505.6 ....... +66.6 

510.2 ....... f64.3 
515.7 ....... +5R.6 
520.8 ....... +60.6 .............. I ............. L3 321.2 

Ma 323.6 
N3 ............. 328.6 
Oa .............. 329.0 

Ps .............. 
$a .............. 
R3 ............. 
sa .............. 
Ta .............. 
U3 ............. 
V3 .............. 
U . S . G . S . Fort 
w 3  ............. Sumner . 

336.0 

340.0 
345.4 

349.7 
350.3 

350.9 
351.9 

353.5 

353.7 

km . 
....... 
....... ....... 
....... 
....... 
....... 
....... ....... 
....... ....... ....... ....... ....... ....... ....... ....... 
....... 
....... ....... 
....... 
....... 
....... 
....... 
353.1 

....... 

T5 .............. 
Ua ............. 
Va ............. 
Wa ............. 
Xa ............. 
Ys ............. 
Za .............. 
he ............. 
BO ............. 
Cs .............. 
Da ............. 
Ee ............. 
Fe .............. 
Ge ............. 

m m  . 
+G4.1 
+G4.5 
+60 . E 

+55.5 
M1.2 

+75.1 

C76.9 
+76.4 

+65.2 
+67.8 
+65.7 
M8.0 
+72.0 
+73.6 
+75.1 
+73.8 

+66 . 4 

M7.7 
4-72.1 

M8.3 
+70.4 

+72.2 
M8.7  

+65.1 

446.6 

5G4.9 ....... f73.9 
566.0 ....... +73.5 
569.5 ....... +76.3 

574.9 ....... +75.1 

575.3 ....... +73.0 
577.9 ....... +74.4 

580.9 ....... f78.5 
585.5 ....... +67.8 
586.9 ....... +65.4 
591.6 ....... +62.6 
697.2 ....... +68.4 

598.0 ....... +69.6 
600.6 ....... +70.7 
605.3 ....... +69.7 

. . . .  
DO ............. 
DO ............. 

Agudo N . Mex ..... 
Ricardb N . Mex ... 
N e a r R ) i c a r d o ,  

Evanola N . Mex ... 
Near Ydo, N . Mex . 
Yeso, N . Mex ...... 

DO ............. 
Largo . N . Mex ..... 
Near Largo, N . Mex . 
Buchanan N.Mex. 

N . Mex . 

Near Bhmnan,  
N . Mex . 

D O  ............ IC4 ............. 418.8 ....... +66.8 
Cardenas, N . Mex .. Lc .............. 423.4 ....... +68.2 
Near Cardenas, M, .......... T .. 425.5 ....... +69.5 
N 'MOT 

X3 ............. 354.2 ....... M 8 . 1  
Y3 ............. 357.7 ....... +G7.2 
Za .............. 363.1 ....... +70.4 
AI .............. 372.7 ....... +61.5 
B4 .............. 377.0 ....... W . 8  

CI .............. 383.5 ....... M 2 . 3  
D4 ............. 390.0 ....... +55.7 
El .............. 394.7 ....... +51.1 
F4 .............. 395.0 ....... +51.3 
Qi .............. 405.0 ....... +56 . 3 
Il4 ............. 406.8 ....... +59.3 
1 4  .............. 414.1 ....... +62.8 
J .............. 415.4 ....... +62.2 

Duoro. N . Mex ..... ............. 435.0 ....... +72.6 .............. 418.0 ....... +74.3 
............. .............. 4-12.6 ....... +77.9 

Mex ..... .............. 446.0 ....... +81.5 
N e a r  Cnsaus  ............. 448.7 ....... +82.1 

w4.3 
636.8 
637.0 
639.5 
641.8 
641.9 
644.2 
649.3 N . Mex . 

N . Mex . 
Iden N . Mex ....... 
N e k r  V a u g h n ,  

Vaughn, N . Mex ... 
Do ............. 

N e a r  V a u g h n .  

Do ............. 
Tejon. N . Nex ...... 

N . Msx . 

....... +75.2 ....... 4-77.8 

....... 4-78.0 

....... +77.4 

....... +82.2 

....... +82.7 

....... +85.1 

....... f87.5 
s. l ............. 
Ti .............. 
u. ............. v. .............. w. ............. 
XI ............. 
Yi ............. 

456.8 
460.8 

465.0 
465.3 
467.5 

469.1 
473.5 

....... 

....... 

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

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

+77.6 
+77.3 

+72.1 
+7" . 7 
+75.0 

+81.1 
+71.6 

Observe( 
e l e  

vati0n.t 

m . 
1316.5884 
1318.4GlF 
1328.499; 

1381.4444 
1340.481t 

1340.9951 

1340.7RQf 
1332.2174 

1343.4585 
1321.8352 
1313.3714 
1305.7909 
1282.1907 
1274.7237 
1257.5705 
1256.3765 

1240.2285 

1254.2743 
1255.3330 

1236.3047 
1237.1309 

1240.4976 
1235.3806 

1233.5603 

1243.4374 

1246.2730 
1266.1572 
1297.8492 
1345.3733 
1362.1739 

1395.8169 
1431.4243 
1455.1868 
1456.5909 
1513.9908 
1521.5204 
1563.1195 
1567.8816 

1587.1211 
1614.2614 
1623.2167 

1658.0027 
1670.4176 
1694.1661 
1712.7209 
1726.1374 

1772.0350 
1793.0967 

1818.0887 
1818.4709 
1823.2421 

1828.9185 
1855 . 2093 

Place . 

Near Carnero. N . 
Carnero N . Mex ... 
Near dncino. N . 
Encino N . Mex ... 
Near hncino, N . 
Near Negra, N . 
Neqa N . Mex .... 
Nsar Pedemal, N . 
Pedemal N . Mex . . 
Dunmoo; N . Mex . 
Near Ddmoor, N . 
Near Lucy, N . Mex 

Do ............ 
Lucy N . Mex ..... 
Near kilcy N Mex 
Near Silio k . Mex . 
Willard. fi . Mex .... 

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

Near Willard. N . 
Broncho . N . Mex .. 

Mex . 
Hex . 

Mex . 
Mex . 
Mex . 

Mex . 

Mex . 
Do ............ 

Near Motmtainair, 

Mountainair, N . N . Mex . 
Mex . 

Do ............ 
Near Mountainair, 

Do ............ 
Abo N . Mex ...... 
Nea; Abo, N . Mex . 

Do ............ 
Near Schnlle, N . 

N . Mex . 

Mex . 
Do ............ 
Do ............ 

Near Sais Siding. 

Sais Siding N . Mex 
Beckor . N.'Mcx .... 

N . Mex . 
Do ............. 

Near Bodega, N . 
Near Madrone. K 
Madrone. N . MOX. . 
Near Belon, N . Mex . 

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

Near Bolcn. N . Mex . 
Ncnr Los Lunns. N . 

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

Los Lunas. N . MGX . 
Do ............. 

Near Lns LUIXIS. 

Near Isleta. N . Mes  . 
[sleta. N . Mex ...... 

Mex . 
Mex . 

Be!cn, N . Mcs ...... 

Mex . 

N . Mex . 

1 Dis- 1 Dis- I Total 

1-1-1- 
km km mm . 

24 .............. I476.i I .... :_.I fG5.3 

ho ............. 482.2 ....... f70.8 
Bs ............. 455.9 ....... +74.7 

Ca .............. 491.4 ....... +83.3 
Ds ............. 495.0 ....... f80.2 

K5 ............. 
1 - 5  .............. 
Mo ............. 
Ns ............. 
Os .............. 
Fa .............. 
Qi .............. 
Rs ............. 
Sa .............. 

526.7 
530.3 
531.8 
538.5 
543.4 
552.2 
552 . .5 
553.2 
559 . 5 

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

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

....... 

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

+58.6 
f61.1 
+G2.3 
+CR . 7 
+fig . 1 
+72.0 
+73.1 
+71.6 
+72.9 

I I e  ............. 606.7 ....... +71.0 
16 .............. 616.7 ....... +71.3 

Ks ............. 625.0 ....... +71.0 
.............. ....... J~ 617.0 + ~ . 4  

Lc .............. I 6 3 0 . 7 1 . _ _ _ _ _ _  )+68.1 

Me ............. 
Ne ............. 
0.5. ............ u . s . c . s . 4793 . 
Pe .............. 
Q'i .............. 
U . S . G . S . 4808 . 
U . 6 . G . 9.4821. 

U . 5 . 0 . S . 4833 . 653.4 ....... +93.8 
I t  ............. 655.5 ....... +96.2 
SO .............. 658.2 ....... f96 .7  
U . S . 0 . S . 4851 . 658.5 ....... 4-98.4 
Te .............. 602.0 ....... +97.G 

....... 
Np ............. G70.2 ....... f 9 G . 8  

.. 

3bserved 
ele- 

vati0n.t 

m . 
1883.9136 

1896.5351 
1877.4485 

18G5.9908 
1878.9654 

1879.9012 

1889.6043 
1919.3415 

1942.5997 
1931.04D 

1R95.4941 
lXAl.Zd(i8 
1882.5357 
1R58.4393 
l&54. 4801 
1867.9057 
1857.48W 
1861.3867 
1891.6268 

19% 7280 
1946 . 3008 
194: . 8g50 

1977.2685 

1980.9341 
1966.1440 

1930.0447 
1878.1738 
1872.1486 
1822.4475 
1768.3488 

1757.7479 
1728.3191 
1673.6702 

1659.5770 
1578 . X532 
1577.5758 1526.5444 

1498.7844 

1481.7530 
1466 . 6090 
1465.3163 
1401.2243 
1456 . 2749 
14(i5.1263 
1465.8551 
1469.7855 

1473.4047 
14i5.0929 1480.2733 

1481.9132 

1497 . P125 
1492.8329 

1940.9276 

~479.0221 

*From BIO a t  Jericho . 
t Thtsc- elovntious arc supersodad by the standurd olevations given lator in this publication. which depend on an adjustment. 

DETAILS OF LINES RUN BY THE UNITED STATES GEOLOGICAL SURVEY . 
ALBUQUERQUE, N . MEX., TO EL PASO. TEX . 

This line was run in 1905 by M . S . Bright dong the Atchison, Topeka 6; Santa 3'e Railway . 
The United States Coast and Geodetic Survey line between Goas. Csl., and El Ileno. Okla., 

was connected with it a t  Isleta. Belen. and Albuquerque, N . Mex . The United States Coast 
ancl Geodetic Survey line Fort Worth to El Reno was connected with it a t  E1 Paso . It thus 
serves as .a link between them and together with the United States Coast ancl Geodetic Survey 
lines Garlwston to Fort Worth to El Paso and $an Diego to Goffs to Albuquerque forms a direct . 
connection between the Gulf of Mexico and the Pacific Ocean . 
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DUQUOIN, ILL., TO SHAWNEETOWN, ILL. 

This line was run in 1906 by T. A. Green. The leveling started from United States Coast 
@nd Geodetic Survey bench mark R, at Duquoin and followed the Illinois Central Railroad to 
Shawneetown, Ill. 

MITCRELL, IND., TO OAKLAND, ILL. 

This line started from the United States Coast and Geodetic Survey bench mark X at 
Mitchell, Ind., and followed the Chicago, Indianapolis & Louisville Railway to Elliston, Ind. 
From Elliston to Terrs Haute, Ind., the line followed‘ the Chicago & Eastern Illinois Railroad, 
thence the Vandalia Railroad was followed to Oakland, Ill. 

The leveling Robinson to Bloomfield, Ind., was done in 1906 by T. A. Green, tlle remaining 
portions of the line Mitchell to Robinson, Ind., and Bloomfield, Ind., to Oakland, Ill., were 
done in 1906 and 1907, respectively, by C. H. Semper. 

At Oakland connection is made wit11 the United States Geological Survey line from Pekin 
to Olney, 111. 

GEORGETOWN TO LOUISVILLE, KY. 

This line was run in 1906 by C. H. Semper. The leveling started from United States Coast 
and Geodetic Survey bench mark W at Georgetown and followed the Frankfort & Cincinnati 
Railway and the Louisville & Nashville Railroad to Louisville, Ky. 

At Louisville the line connected with two bench marks of the Ohio River Survey. 

This line was run in 1911 by E. L. McNair. 
MITCHELL, IND., TO LOUISVILLE, KY. 

The leveling started from United States Cow$ 
and Geodetic Survey bench mark X a t  Mitchell, 1nd.j and followed the Chicago, Indianapolis 
& Louisville Railroad to Louisville, Ky., where it connected with the line Georgetown to  is- 
ville and two bench marks of the Ohio River Survey. 

DETAILS OF LINES RUN BY THE U N I T E D  STATES ENGINEERS. 
LAWRENCEBURG, IND., TO CAIRO, ILL 

This line is a continuation of the line of precise levels from Pittsburgh, Pa., to Petersburg, 
Ky., run along the Ohio River under tho direction of the Chief of Engineers. The instruments 
and methods used on this work are described on page 347, Appendix 3, Report of 1903. The 
field work was done in 1903, 1906, and 1007. 

TERRE HAUTE, IND., TO SHAWNEETOWN, ILL. 

This fino of levels was run in connectim with a Survey of tho Wabash River in 1911. The 
hstruments and the methods were the same as those in US8 by tho Mississippi River Commission. 

Tho levo1iIlg started from four bench marks of tho United States Geological Survey and 
follo\vcd the course of the Wabash River to its junction with the Ohio River thence down the 
Ohio River to Shawneetown, 111. 

Tho following bench marks wcre recovered: 
Two bench marks of the United States Coast and Geodetic Survey at Tiincennes, Ind. 
T~~ bench inarks of the Ohio River Survey between the mouth of the Wabash River and 

T b m  bench marks of tho Uiiitod States Geological Survey at Shawneotown, 111. 
Tho new determination of the diirerences of elevation between the recovered bench marlw 

agreed tvith tho previous determinations within the limits of the accuracy of the lcvcling. 

Shawneetown, Ill. 

ORTIIOMETRIC AND DYNAMIC CORRECTIONS.* 

As stated on pngo 5, it was found to boneccssaryto apply a correction to the observed ele- 
vaiions, in ad(1ition .to that nccessnry to  close tho circuits, 011 account of tho nonpnrallelism of 
lcvcl surfaces. 

I__ 

* Lnllcmancl di5cnqsos at longtll tho orthomotnc and dynamic corrections on P W s  358 t o  387 Of 111s “Nirollemont do I h t ~  I’rhion” in the 
&cyclopfdie dcs ’rral aux I’olilic.;, I’ans ot Llbgo, 1912. 

11710O 15 -4 
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A level surface is one which is everywhcre perpendicular to the direction of gravity, as 
defined by the plumb line. The surface of still water a t  a uniform temperature is level. A level 
surface is also called an equipotential surface, meaning thereby that every point on it has the 
same gravity potential. The difference in potential between two equipotential surfaces is equal 
to the work done by or against gravity * in moving a unit mass from a point on one surface to a 
point on the other surface. The work or difference of potential is independent of the particular 
points that may be chosen or of the path between them. The work in passing from one point to 
another on the same level surface is zero. Potential and equipotential surfaces and their 
properties are discussed in many books, such as: Helmert’s “Die Mathsmatischen und Physi- 
kalischen Theorieon der Hoheren Geodasie: I1 Theil.” In  ordinary spirit leveling i t  is assumed 
that, if the field work could be made sufficiently exact, the same difference of elevation between 
two points would be obtained, irrespective of the route followed. It is implied that level 
surfaces are parallel to each other. 

As stated above, this is not true, but the error introduced by this assumption in the results 
of leveling which is not of a high grade is small compared with the errors of leveling, and may 
be neglected. 

In  precise leveling a correction must be applied to the observed differences in elevation on 
account of the nonparallelism of level surfaces, and this is most important on north-and-south 
lines especially when the average elevation of the line is great. This correction would be small 
and probably negligible on a line run along a coastal plain. 

The surface of the sea and other level surfaces above or below it are approximately spheroidal 
in shape, but each of the surfaces above sea level has a greater proportional flattening than the 
sea surface, and consequently such a surface will be at  a shorter distance from sea level at the 
poles than at the equator. A level surface 1000 meters above the sea at the equator would 
be only 995 meters above the sea at the poles. The polar convergence of other level surfaces 
toward sea level is approximately in the same proportion to their elevation; for instance, a 
level surface 500 meters above the sea at  the equator would be 497% meters above i t  at the 
poles, etc. 

If aline were drawn whose tangent everywhere coincided with the direction of gravity-i. e., 
with the perpendicular a t  every point to the level surface through that point-this line would not 
be straight but slightly curved and concave toward the earth’s axis. Strictly speaking, there is 
therefore some ambiguity in the expression “elevation” of a point above sea level. The 
distance between a point and the sea level might be measured: (1) Along a curved line of the 
kind just mentioned passing through the point; (2) along a straight line perpendicular to the 
level surface a t  the point in question and extending down to sea level; (3) along a straight line 
perpendicular to the sea-level surface and passing through the point in question. This third 
kind of line is the one commonly used in geodesy for reducing to sea level, to obtain a point on 
the sea-level surface corresponding to a point above it. But as long as only the lengths of these 
lines are considered, it is entirely indifferent which length is selected to measure, since if one of 
these lengths be 10000 meters-higher than the highest mountain on the earth-the others will 
differ from it by less than a thousandth of a millimeter. This source of ambiguity may, therefore, 
be neglected, but the ambiguity arising from the route followed remains to be considered. 

The manner in which discordant differences of level between two points are obtained by 
following different routes between them may be illustrated by a simple ideal case. Suppose a 
still lake, lying north and south, is situated on the edge of a level plateau near the sea in the 
Northern Hemisphere. Let B be a point a t  the lake’s surfacenear themiddle, and A a point at 
sea level in the same latitude as B. Let one line of levels be carried by water leveling north from 
A to C, a point a t  sea level and in the same latitude as the north end of the lake, then directly 
upward to D, a t  the north end of the lake’s surface, then by water leveling along the lake south- 
ward to B. The difference of level between A and B, or between A and any point of the lake’s 
surface, will come out equal to the elevation of D above C. Let another line of levels bs run 
southward from A by water levels t o  E, a t  sea level and in the same latitude as a t  the south 

* Gravity is considered to be the resultant of gravitation (the attraction of tho earth’s mass) and the CentrifUg8l force due to the earth’s rotation. 
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end of the lake's surface, then directly up from E to  F and northward by water levels on the lake 
to B. The difference of level between A and R, or betweon A and any point on the lake's surface, 

I will now come out equal to the elevation of F above E, and will be greater than the apparent 
elevation by the first route, since the two level surfaces approach each other as they near the 
north pole; and neither result will agree with the result of measuring directly upward froLr 
A to B. 

There are two methods of correcting this ambiguity, so that except for errors of observa- 
tion one may always arrive at the same result for the same point. One method is to correct the 
difference of level in such a manner that one may obtain tho actual distanco between B and 
the sea level, or in the general case, between a point and the geoid. This elovation is callod 
the orthometric elevation of B, and the correction to the measured differenco of elevation to 
obtain the orthometric elevation from the observod results of leveling is called the orthometric 
correction. It is to  be noted (1) that on0 may speak, not of the orthometric correction t o  an 
elevation, but of the orthometric correction to a difference of elevation for a given route; (2,) 
that points on the same level surface have different orthometric elevations if they lie in differ- 
ent latitudes, and that, therofore, conversely points in different latitudes, having the same ortho- 
metric elevation, lie on different level surfaces. This inconvenience has led to the second method, 
which discards the simple conception of measured length altogether, and gives to each surface 
a number of its own. Instead of giving the elevation of a point abova sea level, a serial num- 
ber is given to the level surface on which'it lies. The points I?, B, and D on the lakelevel 
surface would boar the same number. For convenience, the system of numbering these sur- 
faces is such that the number of a level surface is not very different from the height (in the unit 
chosen) of any point in the surface. The serial number of a level surface is called its dynamic 
number,* and is defined as follows: In  tho metric system the dynamic number of a point is the 
work required to raise a mass of 1 kilogram against the force of gravity from sea level to the 
level surface passing through the point, the work being measured in standard kilogram-meters 
a t  sea level in latitude 45'. If the English system be used, tho kilogram in the proceding 
statement is replaced by the pound, and tho kilogram-meter by the corresponding standard foot- 
pound. More gonerully, to get the dynamic number in any system of units, the work which is 
necessary to raise a unit mass from sea level to the level surface in question is expresso(1 in 
absolute units and the result divided by 945, where gas is the normal acceleration of gravity 
sea level in latitude 45'. 

The quantity which must be added to the orthometric elevation of a point to obta;n tho 
dynamic number is called the dynamic correction. 

The exact determination of orthometric and dynamic corrections would require a hio\vledge 
of tho force of gravity a t  every point of the line of levels. To get a sufficient approximation to 
this howledgo by direct observation a t  numerous points on the line is, a t  present, impracticable. 
If it is assumed that the force of gravity is given by one of the usual mathematkal expressions, a 
f a b  approximation to the truth will, in general, be obtained. The following expressiont is taken 
for the force of gravity g a t  any point in latitude 4 and a t  an orthometric elevation h: 

946 has the meaning previously given; a, p, and k are constants, a and ,f3 being independent 
of the unit used and equal, reepectively, to 0.002644 and 0.000007; g4,=980.624 dynes and 
k = 0.~ooo00~147, if h is in meters; or, more strictly, 

g=g46(1 - acos2~+~Cos224-k7L); '  (1 1 

or for brevity, k=k'(l+7cos2~-ch)$ 
* The phrme dynamic number is fm attempt to render into English tho Fronck expression Cote dymmique, or i ts  equivalent, dynamische Kate, as 

t Equivalent t o  tho oxprossion given by Helmert. 
$ Sltzungsberichte der KBnigliche Preussischen Akadomie der Wissonschafton, 1W3, crste Hdbbmd, seito 051. 

used by German writers. 
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Let W be the work of raising a unit mass from sea level to  a point at orthometric elevation h 
and H the dynamic number of the level surface on which the point lies. The curved vertical 
of length h is chosen as the most convenient path for passing from sea level to the given point. 

Then w= $ah = g46Ji - Ncos2 + + Bcos22+ - kh)ah 

W=gd5(1 - acos2q5+~cos22+)h-k'~(1 h2 +ycos2+----ch) 2 

"'( 2 2 ,  

3 
Tv 

945 
By definition U= -, or 

H= h - (NCOS2+ -pcos22+)7b - k'- 1 4- )-COS2+ - -ch 3 (2) 

Since 
R is by definition constant for a level surface, equation (2) may be regarded as the equation 
of the level surface in coordinates q5 and h. Let there be a neighboring point on the surface 
with coordinates + +d+ and h+dh. The relation that dq5 and dh must satisfy will be found by 
differentiating (3),  noting that His constant. 

This gives the connection between the orthometric elevation and dynamic number. 

It is 

- 2h (asin2 + - /?sin4 46 + k 'h$in2 +)a+ 
ah = 1 - ~ ~ 0 ~ 2 + + P ~ o s ~ 2 + - k ' h ( l  + ~ c o s ~ + - c ~ )  

or 

The term in k'h may be neglected as insignscant in comparison with uncertainties due to 
errors of observation. On the line of levels from San Diego to Seattle, with an average elevation 
of about 1000 meters, and stretching through a difference of latitude of about 1 5 O ,  the ortho- 
metric correction amounted to about one and one-quarter meters, while the term in question had 
an effect of less than half a millimeter. The neglected terms in (4), involving higher powers in 
a, p, and k'h have even less effect on the result, so for all practical purposes the equation may 
be written: 

dh= -2hasin24 I +  N--  cos24 dq5 [ ( 2:) 1 (5) 

By this equation one may compute the orthometric correction to an observed difference 
in elevation. After corfections have been applied for curvature and refraction, the two points 
sighted Qn the level rods are on the same level surface. The rods measure the distances from 
this level surface to the points on which they rest, but since the point on the more northerly rod 
(speaking for the northern hemisphere) is nearer sea level than the corresponding point of the 
level surface on the other rod by an amount which may be calculated from (51, the observed 
difference in rod readings must be corrected by (5) to obtain the required difference in elevation 
above sea level. Equation ( 5 )  may be extcnded to far greater distances than those of a single 
sight by using for h the average height of the instrument between the points,whose difference 
in elevation is to be found. 

Tables on pages 54 to  56 contain quantities useful in computing from ( 2 )  and (5 )  the 
orthometric and dynamic corrections. 

In  table 1 the argument is the latitude; the quantities tabulated in tho second and third col- 

umns are for computing by (5) and consist, respectively, of the factor 2asin2q!1 1 + a-- cos24 

sinl', called C, and its logarithm; sin 1' is included so that d+ may be taken in minutes of arc. 
The orthometric correction to the difference of elevation between two points (elevation of 
second point minus elevation of starting point) is thcn - 6'744 whcro 7~ is the nvcragc clcvation 
of tlic instrument between the points, d+ is tho diffrrence of latitude in minutes, positive whcn the 
second point is north of the first. Any unit of length may be used for h; tho orthometric 
correction computed as above is then esprcsscd in tho same unit. 

[ ( 3  I 
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The fourth and fifth columns contain, respectively, thc quanlities rucos295 -pcoa22+ 
(callcd 0,) and its loguithm. 

Thc expression - (acos295 - /3cos22~)7~ = - Dlh constitutes the dvnamic correction €or latitude 

andis expressed in the same unit as h. The remaining term of (a), - k'- 1 +- ycos2+ - --c7~ , con- 

stitutes the dynamic correction for elevation. In tablc 2 ,  - 1 +~cos~+-- - -c~L , abbreviated 
as D,, is tabulated under the two arguments # and 72, (expressed in meters), and in Table 2a 
log D, is given for the same arguments. The total dynamic correction is then - D17h-D2h2. 

Example 1: If the elcvation above sea level of Lake Michigan bc 177 meters at Chicago, 
latitude 41' 53', what is it at Milwaukee, in latitude 43" 03' '2 In  making the computation the 
mean elevation of the lake, h, may bc assumed to be 177 meters. d+ = + 70'. The tables give 
0 for the middle latitude, 42" 2S', as .000001532; whence the elevation at Milwaukee= 177 - 
c?id+ = 177 -0.0190 = 176.9810 meters. 

Example 2: Suppose levels are to be carried from A, in south latitude 30" 35/, to a point B, in 
south latitude 30" 17', and that the average elevation of the instrument between these points 
is 600 meters. For the middle latitude 30" 26' the table gives C= -.000001342, the negative 
sign following from the rule at the head of the table, and d# = - 30" 17' - (-30" 35') = + 1st. 
The correction to the quantity (Observed elevation at B-Observed elevation at A )  is then 
- 600 x (- .000001342) X 18 = + .0145 meters. 

For examples of computation of dynamic numbers from the orthometric elevations the table 
on pages 83-84 may be consulted. 

An idea of how closely actual gravity at a point conforms to the value derivcd from tho 
formulas uscd above, which give the values in "frec-air," may be obtained by consulting page 12 
(of Special Publication No. 12 of the United States Coast and Geodetic Survey. 

It may be noted.that, granted numerous observations of the relative intensity of gravity 
along the line of leveling, the dynamic numbers may be obtained free from any hypotl&s as 
$0 the change in the intensity of gravity much more readily than the orthometric elevations. 
,suppose it is assumed that the dynamic number of a certain point is known and that it is 
desired to carry it forward by leveling to a second point, not far distant. For this purpose, 
besides the obserrcd difference of level, there is necded the averagc intensity of gravity along the 
line, whicll may be taken as the value of gravity at a point whose projection on the gcoid is the 
middle point of the line joining the projections of the two points and whose elevation is the mean 
of the elevations, which need not be known with the greatest exactness. This value could be 
,obtained by direct observation or by interpolation from adjacent gravity stations. Let this 
value be called 9 and the observed difference of elevation Ah'. Then the difference in dynamic 

"y 2 3 2 ,  

Y 2 2 ,  3 

Ah$ numbers is -. 
g46 

A similar process, using theoretical instead of observed gravity, could De uscd to carry 
the dyllamic number from one point to another without the intervention of brthometric eleva- 
tions. For this purposc, if g XIOW rcpresents theoretical gravity the formula can be written 

SA],,' I = ~ h '  - (Dl + kh)A7~'. The last term serves as a correction to the observed Ah' to  obtain 
Y46 

tho difference in the dynamic numbers. The valuc (approximate) of 72 is - 3147 10'0 * 
(See p. 51.) 

But should the law of variation OF gravity with elevation and latitude not be laown, and 
the orthometric elevation of a point be desired with only observed values of gravity available, 
its dynamic number must first be found, then both tho distance and gravity must bo measured 
along the vertical into the earth to  the surface of the geoid, the dynamic number being derived 
at each step. The dynamic number ZCTO marks tho surface of tho geoid, and the distancc between 
the given point and the point on the surface whose dynamic number is zero is the orthometric 
elevation of the former 
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TABLE 1 .-Orthometric and dynamic corrections. 

[For explanation of tho us0 of the tables, sce p. 52.1 

log DI.  In south latitudes, il 4 is taken negative, C 1s negative. The sign of DI is inckpendent of the sign of tho ktitude.] 
0 isexpressed in units of the ninth decimal place. DI is expresFd in units of the sixth decimal lace. -10 is to be understood with log C and 
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7.2470 
7.2442 
7.2413 
7.2384 
7.2355 
7.2326 
7.2296 
7.2266 
7.2235 
7.2204 
7.2173 
7.2141 
7.2109 
7.2076 
7.2044 
7.2010 
7.1977 
7.1943 
7.1908 
7.1873 

7.1802 
7.1766 
7.1729 
7.1692 
7.1654 
7.1616 
7.1577 
7.1538 
7.1499 
7.1459 
7.1418 
7.1377 
7.1335 
7.1293 
7.1250 

2.2525 

7. i s 8  

- 
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TABLE 1.-Orthomctric and dynamic corrections-Continued. 

I Cb expressed in units of the ninth decimal place. DI is expmssed in units of the sixth docimal place. -10 is to be understood with log G and 
log D,. In south latitudos, if #, is taken negative, C i s  negative. The sign 01 DI is indepondent of the sign of the Intitude.] 

Latitud 
6.  

e ,  

30 00 
10 
20 
30 
40 
50 

31 00 
10 
20 
30 
40 
50 

32, 00 
10 
20 
30 
40 
50 

33 00 
10 
20 
30 
40 
50 

34 00 
10 
20 
30 
40 
50 

35 00 
10 
20 
30 
40 
50 

30 00 
10 
20 
30 
40 
50 

37 00 
10 
20 
30 
40 
50 

38 00 
10 
20 
30 
40 
50 

39 00 
10 
20 
30 
40 
50 

40 00 
10 
20 
30 
40 
50 

41 00 
10 
20 
30 
40 
50 

42 00 
10 
20 
30 
40 
GO 

43 00 
10 
20 
30 
40 
50 

10 
20 
30 
40 
50 

44 00 

- 

C. 

+1330 
+1335 
+1339 
+1344 
+1348 
+1352 
+135G 
$1381 
+1365 
+1369 
+I373 
$1377 
+1381 
S1385 
+1389 
+I393 
+139G 
$1400 
+1404 
$1407 
+I411 
$1414 
+I418 
$1421 
$1425 
+14?8 
$1431 
+1435 
$1438 
$1441 
+1444 
31447 
+I450 
+I453 
+145G 
+1459 
+1462 
+I464 
+1487 
$1470 
+1472 
+1475 
+1478 
+14SO 
$1482 
+1485 
$1487 

$1492 
$1494 
$1490 
+1498 
$1500 
$1502 
+1504 
+1500 
+1507 
+1509 
+I511 
+1513 
+1514 
+1510 
+1517 
+I519 
+1520 
+I521 
+1523 
+1524 
+15?5 
+152G 
+I527 
+I528 
+1529 
+I530 
+1531 
+I532 
+I533 
+I534 
+1534 
+1535 
3.1535 

+153G 
+1537 
+I537 
+1537 
+1538 
+1538 
+I536 
+1538 

+im 

+ m a  

Log c. 

4.1240 
4.1254 
4.1289 
4.12% 
4.1297 
4.1311 
4.1324 
4.1358 
4d351 
4.1364 
4.1377 
4.1369 
4.1402 
4.1414 
4.1426 
4.1438 
4.1450 
4.1461 
4.1473 
4.1484 
4.1495 
4.150G 
4.1517 
4.1527 
4.1538 
4.1548 
4.1558 
4.15G8 
4.1577 
4.1587 
4.1596 
4.1605 
4.1614 
4.1623 
4.1632 
4.1640 
4.1649 
4.1657 
4.1885 
4.1073 
4.1680 
4.16% 
4.1695 
4.1703 
4.1710 
4.1717 
4.1723 
4.1730 
4.1736 
4.1743 
4.1749 
4.1755 
4.1761 
4.1766 
4.1772 
4.1777 
4.1782 
4.1787 
4.1792 
4.1797 
4.1802 
4.1800 
4.1810 
4.1815 
4.1810 
4.1822 
4.1620 
4.1830 
4.1X33 
4 . l B 6  
4.1839 
4.1842 
4.1845 
4.1848 
4.1850 
4.1853 
4.1855 
4.1857 
4. 1859 
4. lSGl 
4. 1862 
4. lbM 
4.1665. 
4.18% 
4.1807 
4.18G8 
4.1869 
4.18G9 
4.1870 
4.1870 

Di. 

+1320 
+1307 
+1294 
+1280 
+12G7 
+1253 
+1240 
+122G 
+1213 
+1109 
+1185 
+1171 
+1158 
+1144 
+1130 
+111G 
+1102 
+lo88 
+lo74 
+IO60 
+104G 
+lo32 
+I018 
+lo04 + 9x9 + 975 + 961 + 947 + 932 + 918 + 903 + 680 + 875 + 880 + 840 + 831 + 810 + 802 + 7s7 + 772 + 758 + 743 + 728 + 713 + 699 + 684 + G69 + 654 + 639 + 624 + GOO + h94 + 5i9 + 564 + 549 + 534 + 519 + 504 + 4x9 + 474 + 459 + 444 + 429 + 413 + 3U8 + 383 
-t 368 + 353 + 337 + 322 + 307 + 292 + 276 + 201 + 246 + 230 + 215 + 200 + 184 + 169 + 154 + 138 + 123 + 108 + 92 + 77 + 02 + 46 + 31 + 15 

Log Di. 

7.1207 
7.1163 
7.1118 
7.1073 
7.1027 
7.0980 
7.0933 
7.088G 
7.0837 
2.0788 
I .  0738 
7.0GR7 
7.0636 
7.0584 
7.0531 
2.0477 
I .  0423 
7.0367 
7.0311 
7.0254 
7.0190 
7.0137 
7. 0077 
7.0016 
6.9954 
6.9SYl 
8.9827 
6. 9762 
6. 9695 
G. 9628 
G. 9559 
6.94SY 
6.9418 
G. 9345 
6.9271 
6.9190 
6.9119 
6. 9040 
6.89GO 
G. 6879 
6.8795 
6. 8710 
0.6623 
6. S534 
0.8443 
6.8350 
6.6254 
G. 8157 
0. 8057 
6.7954 
G. 7849 
G. 2741 
6. (630 
6.7516 
6.7399 
0.7278 
6. z154 
6. ,026 
8. 6S94 
G. 6758 
6. 6F17 
G. 6472 
6.6321 
G.6164 
G. GO02 
G .  5803 
G. 5G57 
6. 5473 
6. 5281 
6.5080 
6.4869 
6. 4G48 
0.4414 
0.4100 
G. 3904 
G. 3625 
G. 3320 
G. 3005 
G .  2658 
G. 2260 
G. 1867 
6.1410 
G. OS99 
0.0319 
5.9G50 
5.8859 
6.7890 
6. GG41 
5 . 4 m  
5.1870 

Latitude 

0 ,  

45 00 
10 
20 
30 
40 
50 

48 00 
10 
20 
30 
40 
50 

47 00 
10 
20 
30 
40 
50 

48 00 
10 
20 
30 
40 
50 

49 00 
10 
20 
30 
40 
50 

50 00 
10 
20 
30 
40 
50 

51 00 
10 
20 
30 
40 
50 

52 00 
10 

40 
50 

53 00 
10 
20 
30 
40 
50 

54 00 
10 
20 
30 
40 
50 

55 00 
10 
20 
30 
40 
50 

50 00 
10 
20 
30 
40 
50 

57 00 
10  
20 
30 
40 
50 

58 00 
10 
20 
30 
40 
50 

59 00 
10 
20 
30 
40 
50 

;g 

C. 

+1538 
+1538 
+1538 
+1,538 
+1538 
+1538 
+1537 
+I537 
+I537 
+153G 
+1536 
+I535 
4-1535 
+I534 
+1533 
+I533 

4-1531 
+1530 
+1529 
4-1528 
+1527 
4-1526 
+15% 
4-1524 
+1523 
+1521 
+1520 
+1519 
+1517 
+I516 
+1514 
+1512 
+1511 
+l509 
+1507 
+I505 
+1504 
+1502 
+1500 
+1498 
+149G 
+1493 
4-1491 
+1489 
+14S7 
+1485 
+1482 
f l 4 8 0  
+I477 
4-1475 
f1472 
+1470 
+I467 
4-1464 
4-1461 
+1459 
+145G 
4-1453 
+I450 
+1447 
+1444 
4-1441 
+I437 
+1434 
+1431 
+1428 
4-1424 
+1421 
+1417 
+I414 
+1410 
4-1407 
4-1403 
+I399 
+139G 
+13Y2 
+I388 
+1384 

+137G 
+1372 
+I388 
+1304 
+13GO 
+135G 
+I351 
+1347 
+1343 
+1338 

,+I532 

+ i a o  

Log C 

- 
4.1870 
4.1870 

4.18iO 
4.lRG9 
4.lS69 
4.1868 
4.18G7 
4.1SG6 
4.1XG5 
4. I864 
4.1862 
4.1860 
4.1859 
4.1857 
4.1855 
4.1852 
4.1850 
4.1848 
4.1845 
4.1842 
4.1839 
4.1636 
4.1833 
4.1829 
4.1826 
4.1822 
4.1818 
4.1814 
4.1810 
4.1808 
4. lsol 
4.1797 
4.1792 
4.1787 
4.1782 
4.1777 
4.1771 
4.17GG 
4.1760 
4.1754 
4.1748 
4.1742 
4.173G 
4. I729 
4.1723 
4.1710 
4.1709 
4.1702 
4.1695 
4.1687 
4.lGSO 
4.1672 
4.1604 
4.1G56 
4.1648 
4.1039 
4.1631 
4.1622 
4.1613 
4.1804 
4.1595 
4.1585 
4.157G 
4.1560 
4.155G 
4.1546 
4.1530 
4.1520 
4.1515 
4.1504 
4.1493 
4.1482 
4.1471 
4.1459 
4.1448 
4.1436 
4.1424 
4.1412 
4.1399 
4.1387 
4.1374 
4.13Gl 
4.1348 
4.1335 
4.1321 
4.1308 
4.1294 
4.1280 
4. E G G  

4. im 

D1. 
- 

00 - 15 - 31 - 46 - 62 - 77 - 92 - 108 - 123 - 138 - 154 - 189 - 194 - 200 - 215 - 230 - 246 - 261 - 276 - 292 - 307 - 322 - 338 - 353 - 363 - 383 - 399 - 414 - 429 - 444 - 459 - 474 - 490 - 505 - 520 - 535 - 550 - 565 - 580 - 595 - 610 - G25 - 640 - 655 - 070 - 655 - 700 - 715 - 729 - 744 - 759 - 774 - 788 
-sa3 - 818 - 832 - 847 - 882 - 876 - 891 
.- 905 - 920 - 934 - 948 - 9m - 977 - 991 
-1006 
-1020 
-1034 
-1048 
-1002 
-1077 
-1091 
-1105 
-1119 
-1133 
-1147 
-1160 
-1174 
-1188 
-1202 
-1216 
-1229 
-1243 
-125G 
-1270 
-1283 
-1297 
-1310 - 

Log Di 
__ 

-E 
5.1870, 
5.41iS0, 
5. GG41, 
5. 7891, 
6. RYGO, 
5.9851, 
6. 0320, 
G. 0900, 
6. 1411, 
G. 1868, 
G. 2282, 
6.2659, 
G.300G, 
8.3328, 
G. 3V27. 
G. 3906, 
0.4189, 
0.4416, 

6.4872, 
6.6083, 
6.5284, 
6. 5476. 
G. 5660. 
G. 583% 
G. GOO.5. 
G. 01 08. 
6.632&, 
0. G4i5. 
0. 6621. 
G. 6762, 
6. 6899, 
G. i031. 
6.7159, 
0.7283, 
G. 7404, 
6.7521, 
0. 7035, 
G. 774G, 
6.7854, 
G. 7959. 
G. 8062, 
G. 8182. 
6.8260. 
0. 8356, 
6.8449, 
G. 8540, 
6. 8G?9. 
G. 87lG, 
6.8802. 
0.8585, 
6.8987, 
G. 9047, 
G. 9126, 
6 .  9203, 
G.92i9, 
6 .  9353, 
6. SQG, 
G. 9497, 
G. 9507, 
6. 963ti, 
6.970.1, 
6.9770, 
6.9835, 
6.9900, 
G. 9963. 
I.0025. 
I .  0 0 S 6 ,  
7.014(1, 
7.0205, 
7.0263, 
7.0320, 
7.0377, 
7.0432" 
7.0487, 
7.0541, 
7.05114, 
7.0046, 
7.0608, 
7.0748, 
7.0798, 
7.0848, 
7. OSBG, 
7.0044" 
7.0991, 
7.1028, 
7.1084,, 
7.1120, 
7.1174, 

6. mo.  

- 
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1574 
1574 
1574 
1574 
1573 
1573 
1572 
1572 
1572 
1572 
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1574 
1574 
1574 
1573 
1573 
1573 
1572 
1572 
1572 
1572 

TABLE 1.-Orthometric and dynamic corrections-Continued. 

[ Cisexpressed in units of the ninth decimal placc. DI is expressed in units of the sixth decimal place. -10 is to bo understood with log C and 
log DI.  In soutli latitudes, i f  0 is taken negative, Cis neg2tive. The sign of DI is independent of the sign of the latitude.] 

0 
10 
20 
30 
40 
50 
GO 
70 
80 
90 

C. 

1575 
1575 
1574 
1574 
1574 
1573 
1573 
1573 
1572 
1572 

Log C. 

3.1970 
.1970 
.1970 
.1969 
.19fB 
.1967 
.1966 
.1965 
.NO5 
3.1984 

DI.  

3.1970 
.1970 
.1969 
.1968 
.I967 
.1968 
.1965 
.1964 
.1964 
3.1964 

C. Lo,. c. DI. Latitudc 
0. 

0 ,  

60 00 
10 
20 
30 
40 
50 

61 00 
10 
20 
30 
40 
50 

62 00 
10 
20 
30 
40 
50 

0300 
10 
20 
30 
40 
50 

64 00 
10 
20 
30 
40 
50 

65 00 
10 
20 
30 
40 
50 

68 00 

Log DI.  

7.2513, 
7.2541, 
7.2568. 
7.2595, 
7.2622, 
7.2648, 
7.2674, 
7.2700, 
7.2726, 
7.2751, 
7.2776, 
7.2800, 
7.2825, 
7.2849, 
7.2872, 
7.2896, 
7.2919, 
7.2942, 
7.2965, 
7.2987, 
7.3009, 
7.3081. 
7.3053, 
7.3074. 
7.3095, 
7.3118. 
7.3137, 
7.3157, 
7.3177. 
7.3197, 
7.3217, 
7.3236. 
7.3255. 
7.3274. 
7.3293, 
7.3311, 

0 ,  

66 10 
20 
30 
40 
50 

67 00 
10 
20 
30 
40 
50 

68 00 
10 
20 
30 
40 
50 

69 00 
10 
20 
30 
40 
50 

70 00 
10 
20 
30 
40 
50 

71 00 
10 
20 
30 
40 
50 

72 00 

+1334 
+1329 
+1325 
+1320 
+1316 
+1311 
+1306 
+1302 
+1207 
+E92 
+1287 
+12R2 
4-1277 
+1272 
+1267 
+E62 
+E57 
+1252 
+1246 
+1241 
+1236 
+1230 
+1225 
+1220 
+1214 
+no9 
+1203 
+1197 
+I192 
+1186 
+1180 
+1175 
+1169 
+1103 
+I157 
+I151 
+1145 

4.1251 
4.1237 
4.1222 
4.1207 
4.1192 
4.1176 
4.1160 
4.1145 
4.1129 
4.1112 
4.1096 
4.1079 
4.1062 
4.1045 
4.1028 
4.1010 
4.0993 
4.0975 
4.0957 
4.0938 
4.0919 
4.0901 
4.0881 
4.0862 
4.0843 
4.0823 
4.0803 
4.0782 
4.0762 
4.0741 
4.0720 
4.0699 
4.0677 
4.0656 
4.0633 
4.0611 
4.0589 

-1324 
-1337 
-1350 
-1364 
-1377 
-1390 
-1403 
-1416 
-1429 
-1442 
-1455 - 1468 
-1481 
-1493 
- 1506 
-1519 
-1531 
-1543 
-1557 
-1569 
-1.581 
-1594 
-1606 
-1618 
-1630 
-164 
-1655 
-1667 
-1679 
-1691 
-1702 
-1714 
-1726 
-1738 
-1749 
-1761 
-1772 

+1139 
+I133 
+1127 
+I121 
+1115 
+1109 
+no2 
+lo96 
+lo90 
+lo83 
+lo77 
+lo71 
+lo64 
+lo58 
+lo51 
+lo45 
+lo38 
+lo31 
+lo25 
+lo18 
+IO11 
+lo04 
+0998 
+OW1 
+0984 
M977 
+0970 
+09w 
+0956 
-49 
m 4 2  
+0935 
+0928 
+0921 
+0913 
+om6 

4.0566 
4.0543 
4.0519 
4.0498 
4.0472 
4.0448 
4.0423 
4.0398 

4.0322 
4.0296 
4.0270 
4.0243 
4.0216 
4.0189 
4. 0162 
4.0134 
4. 0106 
4. w77 
4.0048 
4.0019 
3.9990 
3.9960 
3.9929 
3.9899 
3.9868 
3.9836 
3.9805 
3.9773 
3.9740 
3.9707 
3.9674 
3.9640 
3.9606 
3.9572 

:: 3:; 

-1784 
-1795 
-18OG 
-1318 
-1829 
-1840 
-1851 
-1862 
-1R73 
-1R84 
-1895 
-1906 
-1916 
-1927 
-1937 
-1948 
-1958 
-1969 
-1979 
-1989 
-1999 
-2010 
-2020 
-2030 
-2039 
-2049 
-2059 
-2069 
-2078 
-2088 
-2097 
-2107 
-2116 
-2125 
-2134 
-2144 

7.1218, 
7.1262, 
7.1305, 
7.1347. 
7.1389, 
7.1430, 
7.1471, 
7.1511, 
7.1551, 
7.1590, 
7.1629, 
7.1667, 
7.1705, 
7.1742. 
7.1779, 
7.1815. 
7.1851" 
7.1887. 
7.1922, 
7. 1956, 
7.1990, 
7.2024, 
7.2058, 
7.2091, 
7.2123, 
7.2155. 
7.2187. 
7.2219, 
7.2250, 
7.2280. 
7.2311. 
7.2341, 
7.2370. 
7.2400, 
7.2429, 
7.2457.- 
7.24s.5, 

TABLE 2 . 4 i v i n g  I), in uni t s  of the tenth decimal place. 

[See p. 53. Da is alwnys positive.] 

meters. meters. I 3000 

4000 
motors. 

moo 
meters. 

1.573 
1573 
1573 
1573 
1572 
1572 
1573 
1572 
1571 
1571 

ION 
meters. 

1574 
1574 
1574 
1574 
1573 
1573 
1573 
1572 
1572 
1572 

1574 
1574 
1573 
1573 
1573 
1572 
1572 
1572 
1572 
1571 

TABLE % . - G i v i n g  log D,. -10 is to be supplied as part of the clmacteristic 

[See p. 53. D2 is always positivo.] 

2 s .  1 2%. 4000 motors. 
moo 

rnetcrs. 

3. l9F8 
.19G8 
. ID68 
.1967 
.19GG 
.19B5 
. 1864 
.I963 
.1902 
3.19G2 

inon 
meters. -- 

I o /  

3.1971 
.1971 
.1970 
.l970 
.1969 
.1988 
.I966 
,1966 
.1965 
3.1985 

3.1969 
.1969 
.1968 
.l968 
. 1 w  
.1965 
.l965 
.1964 
.19G3 
3.19w 
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METHODS OF OBTAINING THEORETICALLY BEST ORTHOMETRIC ELEVAT tONS. 

In  the table on pages 81-82 there is given the theoretically best orthometric elevation of 
each junction point of the precise level net. In  the table on pages 83-84 there are given the 
theoretically best elevation and the dynamic number for each junction point in the precise 
level net and for a few other bench marks at the highest and the lowest points of some lines and at  
points where the grade changes suddenly. 

There are shown below the methods which may be used to obtain the theoretically best 
orthometric elevation of any other bench mark in the precise level net for which the standard 
elevation is given, it being assumed that in each case there are known the distances of the bench 
mark in question from the two junction points between which it lies and also the theoretically 
best orthometric elevations of those junction points. 

Two cases are to be considered, according to whether or not the orthometric correction has 
been applied to the standard elevations. The simpler case, in which the orthometric correction 
has been applied to the standard elevations, is considered first. 

Let h, and h, be the k n o h  stanqard elevations of the two junction points, Pi and P,, 
between which lies the point P whose theoretically best orthometric elevation is desired. If 
the bench mark in question is on a spur h e ,  the point I' should be taken a t  the base of the 
Spur, since, in this first cnse, all points on the spur will receive the same correction. 

Let h, h,, and h, be the theoretically best orthometric elevations of P, P,, and P,, respectively. 
Let c = h -h, c, = h, - h,, and c, = h, - h, be the corrections to  the standard elevations necessary 

to make them the theoretically best orthometric ebvaiions. By assumption c, and c, are knoTvn 
and c is desired. 

from pl and P, along the line of levels, both 
taken as positive, regardless of direction. (If the bench mark is on a spur line, dl and d, should 
be measured to the base of the spur only.) mhere a line of levels follows a railroad, the distances 
from the bench mark and the junction points may be obtained from a railroad time-table. 
Where the line of levels does not follow a railroad, the distances my be scaled from any reliable 
topographic map. For bench marks of the Coast and Geodetic Survey it is best to use the dis- 
tances as published in the direct results of leveling. (For references to sources, see PP. 69-71.) 

Let d, and d, represent the distances of 

The formula for c, the desired correction, is- 

or 

or 

Either the first or the second form of (1) d be more convenient than the third when 
there are many elevatiolls to be computed between any two junction point,s. 

If the orthometric correction has not been applied to  the standard elevations, the formula 
is more complicated. In  this case it is necessary to compute the orthometric correction to 
the observed dj.f€erence of elevation between P and P, and between P and Pa. 

Let 2, represent the orthometric correction to the quantity h - h,, that is, the correction to 
the observed difference of elevation necessary to carry orthometric elevations from P, to P; lot 7c, 
represent the orthometric correction to the quantity h - h,, that is, the correction needed to 
carry orthometric elevations from P, to P; then k = k, - 7c,, the orthometric correction to  the 
quantity h, - h,. 

These orthoinetric corrections may be computed from the approximate elevations of 
points along the line of levels by the formulas and tables on pages 51-56. No details of the 
orthometric comectioii for Coast and Geodetic Survey lines of levels have yet been published 
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The formula for c, the desired correction, is- 

or 

or 

Either the first or the second form of (2) wiil be more convenient than the third when 
. there are many elevations between the two junction points to be computed, since the fraction 
which multiplies d, or d, is constant between any two junction points. If P is on a spur, k, 
and k, (also d, and d, as mentioned before) are to be taken to the base of the spur only; for a 
long spur the additional correction needed to carry orthometric elevations from the base of the 
spur to the point in question should be applied. 

For each of the two bench 
marks used in the examples, the theoretically best elevations are shown in the table on pages 
83-84. It should be borne in mind that the standard elevations contain the orthometric 
correction only for bench marks west of the imaginary line connecting those junction points in 
tho Nississippi Valley nanied on page 74. 

(1) To find the theoret,ically best orthometric elevation of U.S.G.S. 7273, assumed to be 
P, near Riordan, Ark Riordan is on the line between the junction points Goffs L,, which 
may be taken as P,, and Belen U.S.G.S. 4793, assumed to be P,. The respective distances 
d, and d, are 416 and 574 kilometers. From the table on page 82 it is 
found for Goffs that c, =5 786.7842 - 786.7998 = - 0.0156 meter and for Belen c, = 1461.2611 - 
1461.2516 = f0.0095 meter. Then since the orthometric correction has already been applied 
to the standard elevation a t  Riordan, equation (1) is to be used, giving- 

The following examples will illustrate the above formulas. 

(See pp. 42,43, and 48.) 

- 0.0156 X 574 + 0.0195 X 416 - - -oo.oo51 meter. 
990 C =  

This, added to the standard elevation, 2216.5503 meters," gives 2216.5452 meters, as shown 
in the table on page 84. 

(2) To find the elevation of Q a t  Swearengin, Ala., on the basis of the general adjustment. 
This bench mark is on a spur which branches off from the main line a t  bench mark J, a t  Wood- 
ville, Ala., between Gattanooga, Tenn., and Decatur, Ala. (See Appendix 3, Report for 1903, 
p. 246.) Taking WoodviUe J, as P, Chattanooga 69s N as P,, and Decatur P.B.M. 50 as Pz, 
it is found that d,= 116 kilometers and &=SO kilometers. . From this publication, p. 81, it is 
found that- 

c, =211.2396-211.1690 = +0.0706 meter. 
c, = 169.6716 - 169.5959 = +0.0757 meter. 

Prom computations not published in detail, k, = f0.0071 meter, 7c, = - 0.0005 meter, giving 
k= +0.0076 meter, as published on page 84. -~ 
Then- 

(0.070G -1-0.0071) X SO+ (0.0757 -0.0005) X 112= +o.0762 
196 C =  

There is an additional orthometric correction of +0.0010 meter to the leveling from J, to 
Q. The standard elevation of Q is 413.8715 meters.* After applying the two corrections given 
above to this elevation, there is obtained the elevation of Q on ths 1912 general adjustment 
which equals 413.9487 meters, as is shown in the table on page 84. 

The dynamic number for a bench mark may be computed by the methods described on 
pages 52 to 56. 

- 
*This is from the original computation. I n  publishing tho standard elevation, the number of decimal plaCCs W a s  reduced to three. 
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TEE ADJUSTMENTS OF 1912. 

CONDENSED STATEMENT OF DIRECT RESULTS OF OBSERVATION. 

On the following pages are shown in condensed form for convenient reference the direct 
results of all th0 leveling which is included in the level net in this publication. All lines 
introduced into the net for the first time in this adjustment are indicated by italics. 

The numbering of the lines repeated from Appendix 8, Report for 1899, Appendix 3, Report 
for 1903, and “Precise Leveling in the United States, 1903-1907,” has been retained unchanged 
as far as possible. 

For each long line of leveling there are stated in tabular form the location and designation 
of the terminal bench marks, the distance between them measured along the level line, the 
observed difference of elevation, and a reference to the authority from which these facts are 
obtained. A plus sign on the d8erence of elevation indicates that the first-named bench mark 
is higher than the second. 

As the desirable information in regard to tide observations and the observations fixing 
the relations between certain bench marks which are common to two or more level lines at  their 
junction points can not conveniently be put in this tabular form, it is placed immediately after 
it in paragraphs, which are numbered to correspond with the relation which they boar to the 
tabular matter. The numbers assigned in the tabulation and the following paragraphs serve 
also to indicate approximately the order in which the corrected elevations and descriptions 
of bench marks are given. 

Another distinction may also b0 made between the paragraphic matter and the tabular 
matter. All elevations or relative elevations which are stated in the paragraphic matter are 
assumed to be determined by the observations with so high a degree of accuracy, as compared 
with the relative elevations stated in the tabular matter, that they are treated as k e d  quanti- 
ties in the adjustment, or, in other words, are assigned infinite weight. 

The lines of leveling are also shown on Illustration No. 5. The lines have been drawn 
nearly in their true location, but the drawing has necessarily been somewhat generalized and in 
a few cases it has been necessary to exaggerate distances between points in order to make them 
show as separate points. The various symbols used in drawing the lines serve to show by what 
organizations they were run. “U. S. Engineer Precise Leveling” includes the precise leveling 
done under the direction of the Corps of Engineers, United States Army; the Mississippi River 
Commission, and the Missouri River Commission. “U. S. Engineer Wye Leveling” includes 
wye leveling done under the direction of the Corps of Engineers, United States Army, and the 
Board of Engineers on Deep Waterways. 
- - 
No. 

2 

3 

413 

4 c  

4D 

4E 

7 0  

7 c  

7D 

7E 

8 

% 

Places. I Distance. 

Perth Ambo , N. J . .  ..................... 
Harrisburg %a. 
Hnrrisbud Pa. .  ......................... 
HiCoktoWn Md. 
Cumberland’, Md.. ...................... 
Hnncock, Md. 
Hancock’ Md..  ........................... 
Hagerstown Md. 
Grafton W.’Va ........................... 
AmblorAburg W. Va. 
Ambleruburgi W. Va.. ................... 
Cumberland, Md. 

Odin. Ill. 
Olney, I l l .  ............................... 
Lawr’enceburg, Ind ....................... 
Mitchell Ind. 
Mitchell: Ind .............................. 
Vincounos, Ind. ......................... I Vincennes; Ind.. 
Olnev. 111. 
Odin; i l l . .  ................................ 
st. LOUIS: MO.*. .......................... St. Louis Mo. 
Jefferson City, Mo. 

km. 
267 

119 

94 

50 

48 

110 

86 

170 

107 

52 

104 

205 

I I 

Refemnco. 

P ..................... 
No. XXIX 
No. XXIX. .  ......... 
A 
I ...................... 
F 
F ..................... 
A 
M ..................... 
L 
L ..................... 
I 
Ba .................... 
No. V u ..................... 
X 
X ..................... 
No. 1 
No. I... .............. 
na 
No. V ................. 
K3 4 .  ................... 
Old €3. M. 90 ($5) 1 

ni. 
-1OG. 3911 

- 59.5851 

+ 61.8102 

- 40.0451 

-191.1605 

+304.8094 

- 12.8.lo1 

- 01.4077 

+ 78.2550 

- 17.0750 

+ 34.4398 

- 43.0058 

C. nad G .  S. Rep. 1882, pp. 525-528. 

Zbid., 1882, pp. 528529. 

Ibid., 1882, pp. 533-535. 

Ibid., 1882, p. 633. 

Ibid., 1882, p. 537. 

Ibid., 1882, pp. 536637. 

Ibid., 1882, p. 552. 

Ibid., 1882, pp. 647450. 

Ibid., 1882, pp. 550-558. 

Ibid., 1882, pp. 551-556. 

Ibid., 1882, pp. 552-554. 

Ibid., 1893, Pt. 2, pp. 2342; 1890, p. 208. 

* This includes a locnl adjustment of two runnings between Ms nnd No. S I V  near Now Haven aud Etloh, Mo. (See C. and 0. 5. liep. 1893, 
pp. 25, 28.) 
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- - 
NO 
- 

11 

13 

151 

16 

20 

22 

23 

25 

26 

28 

30 

31 

32 

34 

36A 

36E 

44 

46 

48 

50 

51 

53 

55 

66 
57A 

69A 

59B 
61A 

63 

64 

65 

66 

68 

70A 

72C 

72D 
74A 

74D 

74E 

76 

78 

79 

8oA 
80B 

8OC 

81A 

C. S. COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO. 18. 

Jeffeerson City Mo ......................... 
Pleasant lIi11,’Mo. 
Kansas City, Mo .......................... 
Pleasant Hill, Mo. 
Kansas City, Mo. ......................... 
Holliday, Kans. 

Abilene kans. 

Ellis, kans. 
Ellis Kans ............................... 
Hue;. Colo. 

Holliday Kans ........................... 
Salina kons .............................. 

............................. 
............................ 
........................... I Roswell’ Colo.. 

Denver.’Colo. 
Limon ’colo. ........................... 
Denve;, Colo. 
Mobile Ala ............................... 
Ocean Bprinps, ~jss. 
Meridian Miss.- .......................... 
Mobile, h a .  
Corinth, Miss. ............................ 
Meridian, Miss. 
Cairo I11 .................................. 
Corinih Miss. 
Odin Iil .................................. 
Duqdoin, 111. 
Duquoin, 111.. ............................ 
Cairo Ill. 

Vicksburg) Miss. 

Arkansas C h .  Ark. 

Greedville Miss.. ......................... 
Little Rock Ark.. ........................ 
Van Buren Ark .......................... 
Little Rock), Ark. 
VanBuren Ark .......................... 
Fort Smith’, Ark. 

............................. I Chester Ark. 
Van Bdren. Ark. 
Boston MO ............................... 
Cheste;, Ark. 
Harrisonville. Mo ......................... 
Boston Mo. ‘ 
PleasdtHiU Mo ......................... 
Hanisonviile: Mo. 
Holliday Kans ........................... 
Harrison;ille Mo. 
Haeentown. bad.. ........................ 
Gee-rgetown; D. C. 
Georgetown D. C ......................... 
Washingto;, D. C. 
Georgetown D. C ......................... 
Richmond, ka. 

Richmond Va ............................ 
Old Point )Comfort, Va. 

tine Fla ........................ 
Etdt:gys $la. 
Meridian diss.. .......................... 
Vicksburg Miss 
Zorinth Ah..: .......................... 
Memphb, Tenn. 
Anna olis Md ............................ 
Norfolk Nebr ............................. 
Abilene: Kans. 
Gibraltar Mich.. ......................... 
Deshler. bhio. 

Washlingtin, D. c. 

Deshler’ Ohfo ............................. 
:incinnhi Ohio. 
Uonroe, LA.. ............................. 
Bodcau, La. 
3hreveport La ............................ 
Barbin Ldding  La 
Barbin Landine: La:. .................... 

.............................. 3mithland La,’ 
&onme, I.;. 
Rayvillc, La. 
itayville’ La.. ............................ 
ficksbuig, M S .  
:oncordis, La.. ........................... 
Tidalin, La. 
‘donroe La ............................... 
:olum);ia La. 
:olumbin’ La. ............................ 
onesvillc: ~ a .  
‘onesville. La.. ........................... 
:oncordia La. 
tavyille La .............................. 
Lrchibafd, La. 

km. 
191 

G 

2: 

2 3  

1% 

3 7: 

2: 

123 

121 

141 

93 

210 

314 

285 

71 

123 

185 

181 

2Gl 

9 

40 

252 

145 

13 

75 

129 

8 

185 

140 

216 

224 

151 

63 

4GG 

124 

272 

140 

315 

67 

34 

79 

11 

61 
78 

29 

15 

No.XXVII1 ........ 
No. LI 
No. LVIII. ......... 
No. LII 
Old M. R. C. B. M.242 
No. LXII 
No. LXIII.. ........ 
B1 
111.. ................ 
A2 n?. ................. 
K 
K. .................. 
N 
1’. .................. 
Z 
z... ................ 
ZI 
N ................... 
ZI 
A .  .................. 
El c ................... 
A v ................... 
C 
P.B.M.l .......... 
W 
No. V ............... 
RS 
R3.. ................. 
P. B. M. 2 
Greenviile No. l..... 
No. 211 
3 (or No.1). ......... 
P 
ko. XXXVIII.. ..... 
3 (or No. I) 
No.XXXIX ........ 
No. XLI 
No.XLVIT1 ......... 
No. XXXIX 
No. XCVII.. ........ 
No. XLIX 
No.43 ............... 
No. XCVI 
No. L I  
No. 43 
No. LXII ............ 
No. 43 
A. ................... 
No. X I  
No. XI .............. 
Capitol B. M. 
No. XI  .............. 
0 

0 .................... u 

Sea level. ............ 
Sea level c .................... 
23. M. Cistern w ................... 
1’. €3. M. Memphis 

Zapitol U. M. 
N, ................... 
Y1 

[l 
I,..- ................. 

1. .................... 

I (1898). ..... .!. ..... 

T( 

P.B.M.27 .......... 
P. B. M. 44 
P.B.M.4G. .  ........ 
P.B.M.53 .......... 
1’. B. M. XLV 
P.B.M.24 .......... 
P. B. M. 17 
P.B.M.16 .......... 3.w. Base 

P.B.M.27 .......... 
1’. B. M. 137 

r. B. M. 63 

r . B . M . 9  ........... 
r,xIv 

r.B.M.137 ......... 
e. B. M. 4 
e . B . M . 4  ........... e. 13. M. 9 
P.B.M.17 .......... 
P. B. M. Archibald 

Diffcrcnce of 
elevation. 

m . - 69.668 

- 32.006: 

- 2.929c 

-120.1134 

-272.694C 

-891.8633 

- 93.8534 

-214.1380 

+267.8229 

+ 46.4C68 

- i .oza 
+101.1w 

+ 32.3287 

- 41.1591 

+ 19.7118 

+ 43.3714 

+ 12.1193 

+ 38.0703 

+ 46.1848 

- 10.156 

‘+131.2299 

+ 27.5842 

+ 25.8493 

- 48.3294 

- 76.4558 

+158.4543 

- 18.004C 

- 49.1571 
in 1884 - 48.7652 
in 1895 + 55.4805 
in 1884 + 55.6318 

in 1891-92 - 0.2585 
+ 45.5885 

+ 57.2388 

- 26.3500 

+113.4466 

- 38.2539 

+ rn.8004 

- 38.3101 

+ 35.4849 

+ 9.3550 

- 4.9980 

- 2.1750 

- 0.1609 

+ 5.5998 

+ l . i l78 

- 3.1422 

+ 3.3802 

Rcference. 

C. and G. S. Rep. 1x96, pp. 268-273. 

Ibid., 1896, pp. 273-275. 

Ibid., i896, p. 275. 

Ibid., 1897, pp. 273-278. 

Ibid., 1897-98, p. 190. 

Ibid:, 1897-98, pp. 201-209. 

Ibid., 1897-98, p. 221. 

Ibid., 1897-98, pp. 221-224. 

Ibid., 1899, pp. 385488. 

Ibid., 1899, pp. 389-392. 

Ibid., 1887, pp. 188-190. 

Ibid., 188S,pp. 411-417. 

Ibid., 1888, pp. 418-922; 1892, Pt. 2, pp. 

Ibid., 1892, Pt. 2, pp. 169-181. 

Ibid., 1892, Pt. 2, pp. 187-189. 

Ibid., 1892, Pt. 2, pp. 181-187. 

Ibid., 1888, pp. 443-450. 

Ibid., 1888, pp. 457-461. 

Ibid., 1888, pp. 461-462; 1899, pp. 362-368. 

bid., 1899, p. 363. 

bid., 1899, p. 369. 

Ibid., 1899, pp., 377482. 

bid., 1899, pp. 373-376. 

Ibid., 1899, p. 372. 

Ibid., 1899, pp. 370-372. 

Ibid., 1896, pp. 257,262263. 

bid., 1896, p. 251. 

1G5-169. 

bid., 1896, pp. 2 4 b W .  

bid., 1896, pp. 239-244. 

bid., 1899, p. 397. 

bid., 1899, pp. 354-360. 

[bid., 1892, Pt. 2, pp. 207-218. 

[bid., 1889, p. 463. 

[bid., 1899, pp. 3OG-319. 

[bid., 1899, p. 340. 

bid., 1899, pp. 3 6 3 4 2 .  

2h. of Eng. Rep. 1893, Pt. 3, pp. 1952-1953; 

bid., 1902, it. 2, pp. 1457-1450. 

bid., 1902, Pt. 2, pp. 1450-1460. 

1802, Pt. 2 p. 1457. 

[bid. 1893 Pt .  3, pp. 1945-1946; 1902, Pt. 2, 

:h. of Eng. Rep. 1893, Pt. 3, P. 1945; 1802, 

[bid., 1902, Pt. 2, p. 1466. 

pp.’1456,’ 1457. 

Pt. 2, p. 1456. 

[bid., 1902, Pt. 2, p. 1450. 

Do. 
!bid., 1902, Pt. 2, p. 1466. 

;bid., 1902, Pt. 2, p. 1463. 
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Whitehall N. Y.. ........................ 
:row P o h t  N. Y. 

:oopersville,JN. Y. 

Eogansburg, N. Y. 

:rown Point’ N. Y... ..................... 
:ooporsville, N. Y ........................ 

2= 

No. 

GO 
(37.2 mi.; 

103 
(63.9 mi.: 

126 
(78.5 mi.) 

813 

S A  

84 

86 

87 

88A 

88B 
89 

90 

91 

92 

93 

94 

96 

99 

100 

101 

102 

103 

104 

105 

106A 

l06B 

108 

110 

112 

113 

116 

118 

120 

121 

122 

124 

133A 

l33C 

l33D 

133E 

133F 

133G 

133H 

135 

138A 

13811 

138C 

Places. Distance 

Archibald La ............................. 
Concordia: La. 
JonRsville La ............................. 
Acme. LL 
ShrovbprtdLa. .......................... 
Jeton an mg, La. 
Parkevillo, La. ........................... 
Monroc, La. 
Glendora, La. ............................ 
Stein9 Bluff. La. 
Little Rock’ Ark.. ........................ 
Camden Aik. 
Camden’ Ark. ............................ 
Parlmdlo, La. 
Wilkorsons Landing. Miss.. ............. .I 
Parkevillo, La. -’ 
Groenville Miss.. ......................... 
Wilkonon; Landing, Miss. 
Greonville Miss.. ......................... 
Wilkorsonh Landing, Miss. 
Vicksburg Miss ........................... 
Groenville) Miss. 
Friar Point, Miss. 
Friar Point Miss ......................... 
Clarksdalo ’Miss. 
Friar Point Miss.. ....................... 
Mamphis, ‘ienn. 
Rivorton Junction Ala.. ................. 
Pittsburgh Land&, Tonn. 
Meridian, Mdiss. ........................... 
York Ale. 
York’ Ala ................................. 
B&gham, Ala. 
York. Ala.. ............................... 

Wilkersonfi Landing, Miss.. ............... 

Dom6 olis Ala 
Mempgis, Fl‘enn’. ...................... ....I 
Cairo, Ill. 
Cairo 311 .................................. 
St. Lbuis, Mo. 
St. Louis Mo.. ........................... 
12 miles dbovo St. Louis, Mo. 

12 milos above St. Louis, Mo.. ............ 
Grafton, 111. 
Grafton 111 ............................... 
Albany’ Ill. 
Albany’ Ill ................................ 
Fdton,’I11. 
Fulton I11 ................................ 
Savania III. 
Savanna’ 311.. ............................ 
Chicago,’IIl. 
Savanna 111 .............................. 
St. Pnul’Minn. 
St Paul’ Minn ............................. 
D;luth,)Minn. 
Marquotto Mich. ......................... 
Escanabn ’Mich. 
12 milos abovo st. Louis, NO.. ............ 

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

............................ 
N.Y ......................... 
................................ 

km. 
95 

54 

44 

34 

42 

186 

152 

163 

32 

33 

269 

163 

32 

134 

63 

42 

207 

46 

330 

275 

21 

47 

504 

6 

31 

224 

478 

250 

105 

224 

306 

113 

366 

11 

106 
(GO mi.; 

[Iogansburg, N. Y.. .... 
T P t .  N.Y. 

swago, N. fr ........... 
ibbetts Point, N. Y. 

:reenbush N. Y ........ 
Boston M&. 
Dunkiik N. Y .......... 
Salamania N. Y. 
Snlnmnnca‘ N. Y.. ...... 
Iornold lo  N. Y. 
Iornolisviile’ N. Y.. .... 
Zlmira, N. $. 

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

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

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

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

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

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

193 

73 

320 

76 

131 

94 

Bench marks. 

P. B. M. Archibald.. 
T. B. M. 9 
P.B.M.4 ........... 
P.B M.40 .......... 
P. B. M. 4 
P. R. P. Parkevillo ... 
P. B. M. 24 
P. R. 1’. Glendora ..__ 
P. B. M. Stein 
3 (or No. 3). ......... 
P. B. M. Cnmdon I V  
P. B. M. Camden IV. 
P. R. 1’. Parkevillo 
P.B.M.84 .......... 
T. B. M. 74 

P. B. M. 128 

c .................... 
P. B. M. 26 
P.B.M.26.. ........ 
P. B. M. 1 
P.B.M.26 .......... 
P. B. M. 6 
P. B. M. Memphis.. . 
P. B. M. 2 
P . B . M . l  ........... 
15. & ................... 
P. B. M. 12 

P. B.M. 12.. ........ 
P. B. M. 3 
P . B . M . 3  ........... 
P. B. M. 53 
P.H.M.53.. ......... 
1’. B. M. 56 
P.B.M.56 .......... 
P. B. M. 62 
P.B.M.62 .......... 
P. B.M.99 . 
P.B.M.62 .......... 
P. B. M. 68 
P.B.M.68 .......... 
B. M. 1 of U. S. ling. 

P.B.M.12 .......... 
XXVIII (Capitol) 
Old B. M. 90 (85) ..... 
LVIII 
Old M. R. C. 13. M. 244 
P. B. M. 287 
P.B.M.290 ......... 
I’. 13. M. 399 

; y]. ............. 

Gristmill.. ........... 
D. W. Troy 2 
N. Y. 12 .............. u. s. c. 8.30 

U.S.C.S.36 ......... 
L. H. 
L . I I  ................. 
D. W. Coopersvillo 
D W Coo ersvillo ... 
1.: B.‘M. f.. Hoaans- 

burg 
P. B. M. P. IIogans- 

35 
A. ................... 
P. B. M. 36 
Gristmill. ............ 
Sea level 
598 D.. .............. 
1891 n _.._ - 
1391 D.. ............. 
1141 I) 
11411).... ........... 
857 A 

_ _ _ ~  
Difference cf 

elevation. 

m. + 3.8656 

+ 1.5342 

- 0.4581 

+ 1.7471 

- 4.7268 

+ 45.2904 

+ 11.5171 

+ 17.4850 

- 2.3116 

- 2.3033 

- 10.6820 

- 12.8985 

+ 2.5830 

- 25.3792 

- 1.1236 

+ 57.4130 

-138.5920 

+ 8.7319 

- 16.7198 

- 29.2737 

- 13.3804 

+ 6.3495 

- 49.2883 

+ 4.9232 

- 2 . w 2  

+ 0.2105 

- 33.8437 

+ 23.1902 

+ 5.1567 

- 52.1251 

- 58.2482 

- 19.0180 

- 85.1170 

- 3.0162 

- 25.1211* 
(- 82.418 ft.) 

- 6.0071 
(- 26.27 ft.) + 8.4674 
(t 27.78 ft.) - 23.2380 
(- 76.24 ft.) 

- 20.0919 

- 3.6430 

+ 4.2898 

-241.4832 

+ 75.9076 

-I- 86.6039 

(-I- 14.074 It.) 

Ibid., 1902, Pt. 2, p. 14G3. 

Ibid., 1902, Pt. 2, pp. 1450-1451. 

Ibid., 1902, Pt. 2, p. 1465. 

Ibid., 1902, Pt. 2, p. 1448. 

Ibid., 1902, Pt. 2, pp. 1455,1456. 

Ibid., 1902, Pt. 2, p. 1449. 

E d . ,  1902, Pt. 2, pp. 1448-1449. 

Ibid., 1902, Pt. 2, pp. 1454,1455. 

Ibid., 1883, Pt. 3, pp. 2183, 2184. 

Ibid., 1902, Pt. 2, p. 1455. 

Ibid., 1894, Pt. 3, pp. 1497-1499; 1902, Pt. 2, 

Ib?8, 1883, I%.\, p p  2177-2183. 

Ibid., 1902, Pt. 2, p. 1467. 

Ibid., 1879, Pt. 3, p. 1944; 1876, Pt. 3, p. 139% 

Ibid., 1896, Pt. 3, pp. 1999-2011. 

Ibid., 1899, Pt. 2, pp. 1779-1781. 

Ibid., 1899, Pt. 2, pp. 1770-1779. 

Ibid., 1899, Pt. 2, pp. 1781-1783. 

1460-1462 

U. Riv. Com. Rop. 1881, pp. .52-(i9; Ch. 

Ch. of If&. Ifep. 1&, Pt. 4, pp. 2180449B. 
of En Re .1883 1%. 3, pp. 2187-21SR. 

Ibid 1884 Pt. 4, pp. 2479-2480; 16% Pt. 4 
p.’i328.’ (Mean of these two m&urd 
used.) 

Ibid., 1854, Pt. 4, pp. 2478-2470. 

Ibid., 1884, Pt. 4, pp. 2499-2534, 

Ibid 1854, P t . 4 , ~ .  2534; 1685, Pt. 4 p.2652 

Ibid., 1%5, 1%. 4, pp. 2652-2654. 
( i dan  of thoso two measures used.) 

Ibid., 1685, Pt. 4, pp. 2654-2669. 

Ibid., 1892, Pt. 4, pp. 29584037. 

Ibid., 1892, Pt. 4, pp. 3074-3098. 

Prof. Papers No. 24 (U. S. Luke Survey 

Ch. of’kng.’Rep. 1888, Pt. 4, p. 2328; 1S93, 

Did., 1893, Pt. 6, pp. 3988-4045. 

Ibid., 1893, Pt. 6, pp. 3964-3988. 

Ibid., 1893, Pt. 0, pp. 4138-4208. 

C.  and 0. 6.  Rep. 1003, pp. 297,298. 

Ro on Deep Wntorwnys 1900, 1% 11, pp. 

N. Y.’Sta$ Eng. Rep. 1901, pp. 633, C i l ,  

Rep. on Doep Waterways 1900, I’t. 11, lip. 

Ibfd., 1%. I, pp. 393-398; Pt. 11, p. 1026. 

Ibid., Pt. 11, pp. 1026-1029. 

MS. furnished by Ch. of Eng., Mar., 1900. 

Ibid., Mar., 1903. 

Rap. Top. Surv. Mass., 1893. 

MS. furnishod by U. 5. Geol. Surv., Fob., 

Rep pp 603-604. 

Pt. 6, pp. 4046-40S2. 

i i i 7  loa 1025. 

675. 

1025-1026. 

1903. 
Do. 
Do. 

* This rosult is D woightod moan. In combining, tho Doep Watorways Icveling was givon twice as much woight as the n’ow York Stab  leveling. 
as it consists of three nmlings instoad of two. So0 pa@ G?S of the Stab 750 

The woight assigned t o  the portion of the lin0 Oswago-Greenbush is 
Engineer’s Report. 
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Elmira N. Y ............................. 
BinghLmton N.Y.  
Binghamton' N. Y.. 
Bainbridge, k. Y. 
Bainbrldp, N. Y.. ....................... 
Vischers Ferry, N. Y. 
Leboeuf Pa 
Erie, pa'. 
Franklin Pa 
Leboeuf 'Pa. 
West Pdnn Junction, Pa.. ................ Franklin Pa. 
Braddoc$ Pa ............................. 
Bentons &my, W. Va. 
Braddock Pa 
Blairsvilldhtersec., Pa. 
West Penn Junction Pa.. ................ 
Blairsville Inter=. 'Pa 

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

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

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

Blabvfile hterseo.: Pa: .................. 

- - 
Ni 

. -  

1381 

1381 

1381 

1401 

140( 

1401 

1421 

1431 

1431 

143c 

144 

145 

146 

147 

150 

151 

152 

153 

156 

157A 

157E 

159A 

159E 

160 

162 

164A 

1MB 

166A 

166B 

167A 

167B 

168 

169A 

169C 

169D 

170A 

170B 

171 

172 

173A 

173B 

174 

175 

176 

178 

18oA 

180B 

181A 

km. 
9 

6 

16 
(104.6 m 

3' 

81 

151 

20. 

7( 
(43 mi. 

61 
(42 mi. 

31. 

Places. Distanc i- 
989 A .................. 
L. 6 .  18 
1193 Pittsburgh, 1899. ., 
L. H. 
987 Pittsburgh 1899.. . 
1193 Pittsburgh IS99 
P. R. R. No. a&'.. ..... 
987 Pittsburgh 1890 
P.R.R.No.8k ....... 
885 Pittsbureh 

P. R. R. No. 47 
P.R.R. No.27 ....... 
P. It. R. No. 47 
P. R. R. No. 47. ._____ 
P. R. R. No. 2 

P.R.R.Nd.88 ....... 

Halfway House.. ..... 
bl 
P. B. M. XXXII ____.. 
IIalfwa IIOUKI 
P. B. d X L V  ........ 
P. B. M. XXXII 
P. B. M. XLIX ....... 
P. B. M. XLV 
P. B. M.50 ............ 
P. B. M. 2 
P .B.M.9  ............. 
V 

14 

lo! 
2i 

13( 

a 
8t 

7: 

11f 

l9f 

1% 

10s 

303 

81 

8w 

120 

671 

158 

158 

+ 6.9856 

+ 6.1987 

.t 6.0760 

- 11.9243 

+ 5.5652 

Bench marks. elevation. 

P. B.M. 50.. .......... 
P. B. M. 9 
P. B. M. 50 ............ 
P. B. M. 9 
Bn ..................... 
T. B. M. 2 
P. 13. M. 50 ............ 
598 N 
i98 N ................. 
C ...................... 
W 
W ..................... 
A2 
133 M C. .............. 
:a 
7 M C. ................ 
167 M C 
M O  M C.. ............. 
175 M c 
175 M C. .............. 
O M C  
Vo. XL ............... 

"1 

a a. .................... " 

857 A .................. 
867 A 
867 A .................. 
9x9 A 

+ 26.4098 

+ 26.4163 

-127.0836 

- 41.5760 

- 30.3215 

-105.1874 

+ 32.9943 

+ 42.5945 

-262.0148 

+ 20.0138 

+%. 4319 

- 5.1780 

(-859.627 ft.) 

(+ 65.662 ft.) 

+ 27.9232 

......................... 
,awrenwbur Ind. 
;rafton W. 96.. ............. - .5 .  ........ 
3elpre )Ohio. 
tonacA Pa ............................... 
'ittsbu; h Pa. 
3 e n w J  tv. ~a .......................... 
donaca ka. 
Iarietd Ohio. ........................... 
3enwood W. Va. 
lobbs Fdrry N. Y 
'oughkeepsd, N. Y. 
'oughkee sie N. Y ....................... 
freenbusl! d. Y. 
>age, Neb; ................................ 
iorfolk Nebr. 
:hadro& Nebr ............................ 
'age, Nebr. 
h n  Junction, Wyo ....................... 
:rawford Nebr. 

hadron;Nebr. 
heyeime Wyo.. ......................... 
hin Junition, Wyo. 
pnver Cola.. ............................ 
.heyenh, Wyo. 
:he enne, W o ........................... 
loc%Creek &yo. 
mthon &IS ........................... 
a~ina $an,. 
lowie' Tex.. ............................. 
:1 R e i 0  Okla. 
:I Reno: Okla.. .............. ..'. ......... 
%%?$% ........................... 

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

!rawford' Nebr.. ......................... 

t. Cloud, Minn. 

m. 
- 2.2659 

- 37.7005 

+243.4220 

+ 188.0081 

- 62.8310 

- 60.6127 

- 17.1478 
(- 56.259 It. 
- 88.70G1 

-100.9072 

+238. 6040 

- 3.1523 

222 
(138 mi.) 

170 

40 
(25 mi.) 

111 

124 

87 

116 

103 

427 

160 

41 

247 

169 

172 

215 

233 

198 

U8 

." -- 
73 A . .  ............... 
Sristmill 
<p .................... 
, I . . .  .................. 21 

9 .................... 
:' ' 4  ..................... 
1 ..................... 
:I 
L2 ..................... 
3 
3 ..................... 
J 
inthony S a  Base.. .. 
51 
124 Gainv ............ 
327 Reno Junction. 
327 Reno Junction .... 
'. B. M. 68 ............ '. B. M. St. Cloud 

4 

'6 

+ 48.5028 

+131.2314 

+421.1151 

+308.7615 

+103.9571 

+417.1586 

-262. 6197 

-196. 7608* 

+ 45.79!29 

- 62. 5517 

- 4.7097 

-100.5379 

V0.XL ............... 
J. S. E. 
2.S.E ............... 
J 
6 ..................... 
vo. XL 
!5 c.. ................. '. R.R. 100 . 
J . S . E . 9 4 A  .......... 
15 c 
J. 9. E. 171 B ......... 
J. 6 .  E. 9 4 A  .................. I J... 
711 n 

+ 26.1723 

+ 14.9800 

+114.4023 

(+ 85.867 ft.) 

(+ 49.147 It.) 

- 17..51Do ....... 
(- 57.477 It.) 
- 11.6321 

- 17.2703 
(- 3% 163 ft.) 

(- 56.661 It.) - 49.7925 

Roference. 

MS. furnished by U. E. Geol. Surv., Feb., 
1003. 

Do. 

Do. 

Do. 

D 0. 

Do. 
Do. 

Pa. R. R. B. M. Book, pp. 71-74. 

Ibid., pp. 77-80. 

Ibid., pp. 4671. 

Ch. of Eng. Rep. 1900, Pt. 7, pp. 4631-4645. 

Ibid., 1900, Pt. 7, pp. 4682-4708. 

Ibid., 1900, Pt. 7, pp. 4709-4721. 

Ibid., 1900, Pt. 7, pp. 4721-4725. 

C. and 0 . 8 .  Rep. 1903, pp. 249-251. 

Ibid., 1903, pp. 286-289; Ch. of Eng. Rep. 

Ch. of Eng. &p. 1896, Pt. 3, pp. 19821998. 
1896, Pt. 3 p. 1982-1998. 

C. and G. S. Rep. 1903, pp. 284-286. 

Ibid., 1903, pp. 252-256. 

Ibid., 1903, pp. 244-249. 

Ibid., 1903, pp. 242-244. 

Ibid., 1903, pp. 230-232. 

Ibid., 1903, pp. 232-239. 

Ibid., 1903, pp. 239-240. 

U. 5. Geol. Surv., 20th Ann. Rep., Pt. 1, 

Ib?X, p. 378. 
376378. 

Ibid., pp. 376-380. 

C. and 0. 6. Rep. 1882, pp. 542-545. 

C. and G. S. Rep. 1882, pp. 545-546. 

Leveling of U. 8. E., submitted by U. 6. 
Qeol. Surv.  

Do. 

C. and G. S. Rep. 1882, pp. 640-542. 

MS. furnished by Ch. of Eng. and by U. 9. 

Leveling by U. 8. E.; results submitted by 
Geol. Surv. 

U. 8. Geol. Surv. 
Do. 

C. and 0. 9. Rep. 1903, pp. 291-294. 

Ibid., 1903, pp. 294-297. 

Ibid., 1903, pp. 257-259. 

Ibid., 1903, pp. ZG8-276. 

Ibid., 1903, Pp. 300-302. 

[bid., 1903, pp. 288300. 

Ibid., 1903, pp. 278-283. 

Ibid., 1899, Pp. 289-293. 

[bid., 1899, pp. 293-297. 

[bid., 1903, pp. 261-288. 

[bid., 1903, pp. 303-311. 

[bid., 1903, pp. 311415. 

3h. of Eng. Rep. 1699, Pt. 5, pp. 3420-3440 

* This difIers 1 meter from tho value found in the report. An error of 1 meter was found in this lint?. 
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F 

No 
- 
1811 

182 

183A 

184A 

185-4 

186 

187 

188 

189 

l90A 

192A 

192B 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

a00 

210 

21 1 

212 

213 

214 

215 

216 

217 

218 

220 

221 

222 

223 

224 

2251 

225B 

Places. Distanc 

11.4 

(39 

(93 

km. 
1 l! 

61 

1% 

7( 

9t 

41C 

109 

75 

50 

94 

36 

GO 

470 

500 

720 

130 

240 

126 

210 

72 

260 

48 

185 

7 

12 

418 

288 

80 

180 

131 

148 

34 

130 

66 

142 

91 

99 
mi.) 

62 
I mi.) 

93 

78 

121 

150 
mi.) 

89 

69 

Bench marks. Difference O1 
elevation. 

P. B. M. St. Cloud ._.. 
P. B. M. North Base 
P. B. M. North Base.. 
P. B. M. Courthouse 
T.B.M.92 ............ 
P. D. M. North Base 
P. B. M. Park House. . 
T. B. M. 92 
T.B.M.230 ........... 
T. B. M. 92 
P .B.N.46  ............ u 

m. 
- 52.1694 

- 3.6394 

+ 40.0211 

+ 46.9142 

- 9.9462 

-124.9945 

u ..................... -157.9008 
1124 Gainv 

Comnnche A 
875 M C ............... 
698 N 

u ..................... + 89.9821 

+ 55.1436 

Br. 66 ................. 
25 C 
Br. 77 ................. 
Wall 
Wall.. ................ 
U. S. E. 2 
B. M.1oIU.S.Eng ... 
l(1871) 
l(1874) ................ 
U. S. B. M. E 
B . M . l  ................ 
U. 9. B. M. E 
P.B.M.99 ............ 
B. M. 1 
l(1871) ................ 
Iroquois 
Iro uoh ............... 
P. 8. N. Goetz 
B.M.l ................ 
l(1874) 
Goetz. ................ 
B. M. 1 
Gcetz.. ............... 
U. S. R.  M. E 
U.S.B.M.E ......... 
Lexington hx@gbL14 4. ........... 

1877 ................. 
(1877). ................ 
Gauge 
Gauge.. .............. 
L. H. 
U . S . E . l  ............. 
L. H. 
L.H .................. 
P. B. M. 4 
P.B.M.4 ............ 
A .  .................... 
L. s. 92 
L. S. 92 ............... 
L. s. 1x 
L. 8.18  ............... 
Gristmill 
L (1x73) ............... 
L. H. 
L.H .................. 
i98 D 
L141D. ............... 
I 1874 
L t1874] ............... 
4 
Pel. Pole 991.. ........ >. s. 92 
~ 1 6 7  D.. .............. 
1193 P 
087 P...... ........... 
1167 D 
1391 D ................ 
1167 D 
R57A..... ............ 
P. R. R. 46 
P . R . R . 2  ............ E. R. R.  46 ..................... I I? 
B. & 0.44  A 
l3; k 0.44  A .......... 
Capitol B. M. I 

+124.9438 
(+409.920 It. 
4- 19.9553 
(+ 65.470 It. 
+117. 6680 

(+38R. 049 ft.: + 5.0841 

+ 3.1775* 

+ 3.0279 

- 0.4404 

4- 0.6770 

4- 1.7274 

- 0.8284* 

+ 3.486W 

+ 5.8360* 

- 9.0267 

+ 2.5581 

- 6.3912 

+ 7.4113 

- 3.3370 

- 2.6478t 

+loa 8456 

+ 2.2409 

- 54.4108 

+ 73.0104 

+ 53.9514 

- 4.4751$ 

- 2.6277 

+261.9448 

+ 9.5418 

t170.8679 

- 7.9602 

- 54.9415 

+ 68.17329 

+101.62!l6 

- 57.2873 

+ 57.2077 

+ 43.4779 

Reference. 

Ibid., 1899, Pt. 5, pp. 34403457. 

Ibid., 1899, Pt. 5, pp. 34574489; 1905, 

Ibid., ihi s&., pp. 71-85; 1905, ~upp. ,  

Ib%?,8&$Supp., pp. 85-98; 1905, Supp., 

1bl)B.. lsbl ’Supp., pp. 97-111; 1905, Supp., 

C. and d. S: Rep. 1903, pp. 319328. 

Supp pp 80 86. 

80 84 84 

PP’80 x i  85. 

Ibid., 1903, pp. 317419. 

Ibid., 1903, pp. 329-330. 

MS. furnished by U. 8. Qeol. Surv., Feb., 
1903: 

Leveling of tho Pitts. Ft. W. and Ch. 
R R. submitted by b. 5. Geol. Surv. 

MS.‘furhshed by U. 8. Qeol. Surv., Feb., 
1903. 

Do. 

MS. furnished Mar. 2, 1903, by Ch. of Eng. 
from U. 5. Lake Survey. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

MS. furnished Mar. 2 1903 by Ch. of Eng. 
from U. S. Lake ~Avegy.’ 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

dS. Etirnishod by U. 8. Qeol. S u m .  Feb., 
1001. 

Do. 

dS. furnished by Ch. of Eng. Mar. 14,1903. 

I S .  fumishod Fob., 1903, by U. 8. Qeol. 
Surv. 

Do. 

Do. 

Do. 

Do. 

9G-99. 

Do. 

Pa. R.  R. B. M. Book,pp. 46, 110-113, 

KS. Iurnishcd by the D. & 0. R. R. 

* These values are the result of the Lake Survey adjustment of the figure Escanaba-Nackinaw-Detour-Sand Beach. Tho unadjusted values am: 
195 ....................................................................................... +3.1700 
200.. .................................................................................... -0.8230 
201.... .................................................................................. +3.4860 
202.. ................................................................................... +5. $372 

t ThL vdue is the msult of the Lake Survey a ustment of the circuit Cleveland-Buffalo-Erie-Cleveland. Tho unadjusted value is -2.6441. 
Q This value is the msult ofthe Lake Survey ajustment of the circuit Clevelsnd-Buffalo-Erie-Cieveland. The unadjusted value is -4.4818. 

This line was run twice. 
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- - 
N o  

- 
rn8 

m 
228 

229 

230 

231 

232 

233. 

234 

235 

236 

2371 

2371 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247s 

248s 

249 

w) 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

262 

263 

264 

265 

264 

267 

268 

269 

!270 

271 

U. S. COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO. 18, 

Brmch marks, 

I ...................... 
F 
I ...................... 
B. B 0. 170 
Tel. Pole 991.. ........ 
0'?4 A 
924 A . .  ............... 
173 A 
887 A.. ............... 
924 A 
p.. ................... 

Plflcas. Distanc 
I 

Differenco of 
elevation. 

m. + 61.9468 

-275.0180 

+ 20.2617 

+2%. 2567 

- 17.8684 

- 20.5443 

km. 
91 

(56 mi. 
R! 

(22 mi. 
7 

22: 

71 

20( 

RI 

2; 

211 

29C 

155 

43n 

217 

35R 

93 7 

141 

314 

266 

358 

116 

114 

273 

92 

147 

35 

56 

183 

35 

29 

105 

48 

9G 

13 

6 

117 

48 

127 

103 

71 

51 

29 

13 

1161 

113 

1C4 

15 

11, 
L,. ................... 
I,nmpssas N E .  Bil?e 
Id,. ................... 

-110.1793 

+ 50.5745 

u .  .................. 
n, 
K M . 1  ............. 
U. S. 1%. M. E. 
U . S . E . l  ........... 
l(1873) 
R3 .................. n 
I3 ................... 
ut, n,. ................. 
W. 
w, .................. 
Sesl level 
P. B. M. St. Cloud.. 

TI. ................. 
Stophen W. Base 
TI .................. 
TT 

TI 

- u ................... 
1'. B. bf. 899 
w4.. ................ 
W.. 
ws.. ................ 
Sd 
Wa.. ................ 
Sea levol 
LXIV.. ............ 
P. n. M. XLIX 
SW. Base ........... 
LXIV 
P . B . M . 1 2 a  ........ 
T. B. M. 53 
P. B. M. Archibald. 
T. B.  M. 137 
P. B. M. Camden IV 
P. B. M. 46 
P.B.M.13 ......... 
P. R. M. Gray 
P. B. M. Gilbert .... 
P. B. M. New Light 
T.B.M.270 ........ 
P. B. M. Courthouse 
Zapitol B. M 
B. & 0 . 3 1  
B . & 0 . 3 1 _ _ _ . _ _ _ _ _ _  
B. & 0 . 4 4 A  
D.&0.31.. .  ....... 
B. & 0 . 4 0  
R.Pr0 .40  .......... 
Ioa levol 
[ .................... 
L 
L... ................ 
M. 
195 Pittsburgh.. .... 
J. S. E. 94 A 
J . S . E . 9 4 A  ........ 
3. & 0 . 4 8  
3 . & 0 . 4 8  ........... 
3.  & 0.449 
3 .  & 0.449... ....... 
3. & 0 . 4 8 1  
3. & 0. 481 .......... 
1. & 0.495 
3 .  B 0.495 .......... 
3 .  & 0.503.. ........ 3. B 0.503 

3 . & 0 . 4 8  ........... 
J. S. E. 1 
J . S . E . l  ............ 
t 
1 .  ................... 

- 4.2761 

+ 2.3491" 

+ 1.8303t 

+737.8221 

- 50.1589 

f458.3112 

+903.5122 

- 99.6535 

+161.0497 

-114.7609 

+194.2572 

+ 54.0813 

- 92.5571 

+loo. 6431 

- 1.0034 

+ 6.9112 

- 9.1469 

+ 5.2811 

- 24.5491 

+ 5.8046 

+ 1.8374 

+ 26.3900 

+ 5.7282 

- 49.2281 

+ 14.1938 
(+ 46.5fi7 ft.) + 7.fifi34 

(+ 18. 791 ft.) 

(-llil.509 It.) 

- 29.3M1 
(- 96.391 ft.) - 4n.9522 
(-160.604 ft.) + 24.4871 

+ 26.0051 

+ 73.3311 
(+ 85.318 ft.) 

+ 49.7325 

- 16.OITJO 

- 7.8234 

(+1&3.164 ft.) 
(- 52.818 It.) 

Rofcrenco. 

MS. furnished by tho B. & 0. R. R. 

Do. 

Surv. 
Do. 

Do. 

MS. furnished Feb., 1903, by U. 8. -1. 

C. and G. 9. Rep. 1903, pp. 332335. 

Ibid., 1903, pp. 33fH37. 

Ibid., 1903, p. 338. 

Ibid., 1903, pp. 340346. 

MS. furnished Mar. 2 1903 by Ch. of Eng. 
from U. S. Lake Sl&vey.' 

Do. 

C. and G. 9. Rep., 1909, App. 6, pp. 408-409. 

Ibid., 1904, App. 6, p. 410. 

Ibid., 1904, App. 6, p. 412. 

Ibid., 1905, App. 4, pp. 200212. 

Pp. 20,21, Precise Leveling in U.S., 1903-7. 

Pp. 33-35, Precise Leveling in U. S., 1m-7. 

Pp. 21,22, Precise Leveling in U. S., 1903-7. 

Pp. 25-27, Precise Leveling in U. S., 1903-7. 

C. and G. S. Rep. 1904, App. 7, pp. 437,438. 

Ibid., 1904, App. 7, pp. 438,439. 

Pp. 37,3R, Precise Leveling in U. S., 1903-7. 

MS. furnished by Miss. River Com., Deo., 
1906. 

Do. 

Ch. of Eng. Rep., 1902, Pt. 2, pp. 1468-1467. 

Ibid., 1902, Pt. 2, pp. 1463,1464. 

[bid., 1902, Pt. 2, pp. 1451-1453. 

Ibid., 1902, Pt. 2, p. 1462. 

[bid., 1902, Pt. 2, p. 1465. 

b&!%%i%ed by B. & 0. R. R. 

mid., 1903, Supp., pp. 80-96; 1905, Supp. 

Do. 

Do. 
rp. zn,zo, Precise Leveling in U. 6. 1903-7. 

1IS. furnished by B. & 0. R. R. 

Do. 

Do. 

HS. furnished by B. 0. R. R., Feb., 
1901. 

Do. 

Do. 
'. 40, Prociso T,eveling in u. S., 1903-7. 

6s .  fumishnd by R. & 0. R. BL, Fob., 
'p. 1904. 32,33, Precise Leveling in U. S., 1903-7. 

6s. furnished by U. S. Geol. Surv. 

Do. 

Do. 

*This is the result of the Cake Survey adjustment. Soe note on p. 63. The unadjusted value is +2.3424. 
This is the result of the Lake Survey adjustment. The unadjusted value is +1.8294. 
This line supersedes line 148. 
This line supersedes line 42. 
Thisline was assigned a weight of 14 times a regular line of the same length on account of the rerunning which amounted to more thaaan 

sdd i tionel single running. 
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Roference. 

Ms. furnished by U. S. Geol. Sunv. 

Do. 

Loveling 01 U. S. Eng. mbmftted by U. s. 
MS. funiisliod by B. & 0. R. R. 

Geol. Surv. 

Do. 

Do. 

E’. 41, Precise LeVeling in U. S., 1903-7. 

1’. 42, Precise Leveling in U. S., 1903-7. 

MS. furnished by B. & 0. R. R. 

House Doc. 263, 69th Cong., 1st sess., pp. 

Ibid., pp. 1213-169. 

MS. Iumished by U. S. Geol. Surv. 

94-126. 

Do. 

Do. 

This publication, pp. 32,33. 

Ibid., p. 34. 

Ibid., p. 35. 

Ibid., p. 36. 

Ibid., p. 36. 

Ibid., p. 37. 

Ibid., p. 38. 

Ibid., p. 39. 

Ibid., p. 41. 

bid., p. 40. 

Ibid., p. 44. 

Ibid., pp. 42,43. 

Ibid., p. 43. 

Ibid., pp. 45,46. 

Ibid., pp.47,48. 

Ibid., p. 48. 

NS. furnishcd by U. S. Gwl. Kurvey, 1912. 

XIS furnished by U. S. Qeol. Survey, 1912 

NS. furnished by U. 6. Qeol. Survey, 1912. 

MS. furnished by Chief of Eng., 1912. 

DO. 

Do. 
MS. fuinished by U. S Gool. Survey. 

Do. 

Do. 

Do. 

DO. 

MS. furnlshcd by Chief of Eng., 1912. 

DO. 

The statements of the local relative elevations which were held fmed in the adjustments 
of 1899, 1903, and 1907 are here repeated in abbreviated forni for convenience of reference, 
together with new matter of the same kind. The complete statements may be found on the 
pages of Appendix 8, Report for 1899, Appendix 3, Report for 1903, and Precise Leveling 
United States, 1903-1007, referred to in the separate paragraphs. 

1174Y0-15-5 
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NO. 1.-VICINITY O F  NEW YORK CITY. 

The differences of clevation which are fixed, see pages 402-404 of Appendix 8, Report for 

Perth Amboy, N. J., P-Sea lcvel a t  Sandy Hook= +2".3640; distance 55 kilometers. 
Dobbs Ferry, V-Sea level a t  Sandy Hook= +2m.9357; distance 144 kilometers. 

1899, are- 

GA.-CINCINNATI, OHIO, TO LAWRENCEBURO, IND., AND LUDLOW, KY. 

The differences of elevation fixed as indicated on page 360 of Appendix 3, Report for 
1903, are- 

Cincinnati, T-Lawrenceburg, U = + 18".4695; distance 37 kilometcrs. 
Cincinnati, T - Cincinnati, 0, = + 16".7277. 
Cincinnati, T -Ludlow, A, = + 4".0849. 
Cincinnati, T-Ludlow, C = +4".4507; distancc 8 lulometers. 

No. 10.-JEFFERSON CITY, MO. 

The differences of elevation fixed as indicated on page 405 of Appendix E, Report for 
1899, are- 

Old B. M. 90 (85) -No. XXVII= - 14m.8684; distance 0.5 kilometer. 
No. XXVII -No. XXVIII = - 6".8101; distance 0.2 kilometer. 

NO. lP.-PLEASANT HILL, MO. 

The difference of elevation fixed as indicated on page 405 of Appendix 8, Report for 1899, 
is No. LI-No. LII= +lm.2130; distance 1.2 kilomcters. 

No. 14.-KANSAS CITY, MO. 

The difference of elevation fixed as indicated on page 405 of Appendix 8, Report for 1899, 
isLVIII-Old M. R. C. B. M. 244= -1".9810; distance 8.3 kilometers. 

No. 15B.-HOLLIDAY, KANS. 

The difference of elevation fixed as indicated on page 361 of Appendix 3, Report for 1903, 
is No. LXIII - No. LXII = + Om.020G. 

No. 17A.-ABILENE, SOLOMON, AND SALINA, KANS. 

The differences of elevation fixed as indicated in Appendix 8, Report for 1899, on pages 
405406, and on page 361 of Appendix 3, Report for 1903, are- 

Abilene, B, -Solomon, C, = - 5".6278; distance 14 kilometers. 
Abilene, B, - Abilene, Y, = + 2".2729; distance 2 kilometers. 
Solomon, C, -Salina, 11, = - 15".3095; distance 23 kilometers. 

No. 21.--ELLIS, KANS. 

The difference of elevation fixed as indicated on page 406 of Appendix 8, Report for 1899, 
is A,-B,= +0".1163. 

So. 24.-LIMON, COLO. 

Tho difference of elevation fixed as indicated on page 406 of Appendix 8, Report for 1899, 
iS N - P = -.6".9860. 

No. 27.-DlZNVER, COLO. 

The differences of elevation Lied as indicated on page 406 of Appendix S, Report for 1899, 
are Z, - B, = + Om.6S44 and B, -A, = + Om.0360. 

No. mA.--NEAR IJILOXI, MISS. 

The difference of elevation fixed as indicated on page 361 of Appendix 3, Report for 1903, 
is Ocean Springs E, -Sea level a t  Biloxi= +4".7915. 

KO. 33.-CORINTH, MISS. 

The difference of elevation fixed as indicated on pages 407-408 of Appendix 8, Report for 
1899, is W -V = + 0".0569. 
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NO. 35.-CAIRO, ILL. 

The difference of elevation fixed as indicated on page 408 of Appendis S, Report fox 1899, 
is P. B. M. 2-P. B. M. 1 = +Om.4031. 

NO. 41.-VIDALIA, LA. 

The difference of elevation fixed as indicated on page 408 of Sppendix 8, Report for 1899, 
is LXIV-LXI = + Om.9880; distance 5.8 kilometers. 

NO. 43.-NEAR VICICSBURG, MISS. 

SW. Base and NE. Base at  Delta, La., P. B. M. “B.” near Vicksburg, and M. R. C. a t  
Kleinston, Miss., were connected by the Mississippi River Cominission in 1905. The discrep- 
ancies between the elevations as determined from tho earlier leveling and as determined in 
1905 are too large to be due to errors of leveling. Therefore the values involving these bench 
marks, given in the staternent of local relation, on page 409 of Appendix 8, Report for 1899, 
are no longer adopted. 

The following differences of elevations, fixed as indicated on pages 405-409 of Appendix 8, 
Report for 1899, remain unchanged: 

The elevations as given by the 1905 line are adopted. 

Delta No. 211 -Delta No. 215 = -Om.1143; distance 3.6 kilometers. 
Delta No. 211 -Vicksburg, B. M. Cistern= -31”.1994; distance 12 kilometers. 
Delta No. 211 -Delta, SW. Base= + lm.1314; distance 2.6 kilometers. 
Delta No. 211 -Vicksburg, P. B. M. 2 = - 1”.6679; distance 15 kilometers. 

NO. 45.-WILKERSONS LANDING, MISS.-ARKANSAS CITY, ARK 

The difference of elevation fixed as indicated on page 410 of Appendix 8, Report for 1899, 
is Arkansas City, 3’-Wilkersons Landing, P. B. M. 84= -Om.0564; distance 2 kilometem. 

NO. 49.-VAN BUREN, ARK. 

The difference of elevation fixed as indicated on page 410 of Appendix 8, Report for 1899, 
is NO. XXYIX -NO. XXXVIII = - Om.0072. 

No. 52.-C€lESTER, ARK. 

The difference of elevation fixed as inclicntecl on page 410 of Appendix 8, Report for 1899, 
iS NO. XLIX-NO. XLVIII= -1”.1358. 

No. 51.-BOSTON, MO. 

The difference of elevation fixed as indicated on page 410 of Appendix 8, Report for 1899, 
is NO. XCVI -NO. X W I I  = - Om.0008. 

No. 58.-WASHINCTON, D. C .  

FJlevations of bench marks a t  Washington abovo mean sea level, which was based on tidal 
observations at  tho Navy Yard on the Potomac Eiver and an assumed fall of the river from 
Washington to the sea, were not used in the 1912 adjustment. (See p. 60, Precise Leveling in 
the United States, 1903-1907; p. 362, Appendix 3, Report for 1903; p. 410, Appendix 8, Report 
for 1899; and p. 256, Appendix 3, Report for 1896.) 

No. BO.-RICHMOND, VA. 

Tho elevation of 0 k e d  as indicated on page 411 of Appendix 8, Report for 1899, is 0 -sea 

No. 62.-OLD POINT COMFORT, VA. 
lQVC1 = + 58”.1957. 

The elevation of U fned as indicated on page 41 1 of Appendix 8, Report for 1899, is U - Sen 

No. 67.-ANNAPOLIS, MD. 
level = + 2m.6875. 

Tl1c elevation of tho Perkins Tidal B. M. fixed as indicated 011 page 411 of Appendix 8, 
Report for 1899, is (“a” or Perkins Tidal B. M.) -Sea level= + lm.268. 
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No. 71.-GIBRALTAR, MICH. 

The difference of elevation fixed as indicated onpage 411 of Appendix 8, Report for 1899, 
is 1 (1898) - (1877) = + lm.5488. 

NO. 74B.-SHREVEPORT, LA.-BODCAU, LA. 

The difference of elevation fixed as indicated on page 363 of Appendix 3, Report for 1903, 
is Bodcau, P. €3. M. 44-Shreveport, P. B. M. 46= +2.4335; distance, 15 kilometers. 

No. 75.-MONROE, LA. 

The difference of elevation &xed as indicated on page 411 of Appendix 8, Report for 1899, 
is P. B. M. 24-P.  B. M. 27 = - 1".9772; distance, 2 kilometers. 

No. 77.-RAYVILLE, LA. 

The difference of elevation fixed as indicated on page 412 of Appendix 8, Report for 1899, 
is P. B. M. 17-P.  B. M. 16= +2m.3294. 

NO. 82.-JONESVILLE, LA. 

In the publication of the lines from Vidalia to JonesviUe and from Jonesville to Concordia 
(see Report of the Chief of Engineers, U. S. Army, for 1902, Pt. 11, pp. 1451 and 1466) the 
determination of P. B. M. 5 in 1894 differs from that given in manuscript in the Vicksburg 
tabulation (see p. 414 of Appendix 8, Report for 1899). As now published, there are no dis- 
crepancies between the various determinations. In  the report referred to, junction is made 
on P .  B. M. 4, and therefore that bench mark is made the junction point in this adjustment. 

No. 85.-PARKEVILLE, LA. 

The difference of elevation fixed as indicated on page 412 of Appendix 8, Report for 1899, 
is T. B. M. 74-P.  R. C. ParkeviUe= + lm.2220. 

NO. 95.-AUSTIN, MISS. 

The fixed relation between the bench marks is shown on page 412 of Appendix 8, Report 
for 1899. 

No. 107.-GRAFTON, ILL. 

P. B. M. 3, which was considered the most stable of the bench marks at  Grafton (see 
p. 412 of Appendix 8, Report for l899),  was moved and reset in 1901. P. B. M. 2 was adopted 
as the junction point, and a mean value of the difference between P. B. M. 2 and P. B. M. 3, 
in its old position, wasdetermined as follows: P. B. M. 3-P. B. M. 2, from the line Grafton 
to Cairos +2.9471 meters; from the line Eeokuk to Grafton = +2.9496 meters. The mean 
is +2.9484 meters and is adopted. 
for 1884, pt. 4, pp. 2476, 2512.) 

(See the Report of the Chief of Engineers, U. S. Army, 

No. 123.-ST. JOSEPH, MO. 

The difference of elevation fixed as indicated on page 413 of Appendix 8, Report for 1899, 
is P. B. M. 287-P.  B. M. 290= -Om.9892. 

No. 133B.-TROY, N. Y. 

The difference of elevation of two bench marks in Troy, as determined by th0 Board of 
Engineers on Deep Waterways, is adopted as fixed, namely, D. W. Troy 2-D. W. Troy 1 
(or N. Y. 12) = +Om.7925= +2.60 feet. 

NO. I4OA.-ERIE, PA. 

According to information furnished by the engineer in charge a t  Erie, B. M. 1 (1873) is 
2.200 feet lower than the United 'States Engineers' bench mark on the lighthouse; hence, 
L. H. - 1 (1873) = +0".6706. 
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NO. 14lA.-PITTSBURGH, PA. 

The following diff erences of elevation, as determined by the United States Geological 

Braddock, P. R. R. 88-Pittsburgh, Penn avenue curb = +28".0770; distance, 7.6 

West Penn Junction, P. R. R. 26 -Pittsburgh, Penn avenue curb = + 15".8292; 

Pittsburgh, P. R. R. 99-Pittsburgh, Penn avenue curb = +2m.1766; distance, 1.4 

And from the P. R. R. bench mark book is adopted as k e d :  P. R. R. 99-P. R. It. 

The following difference of elevation, as determined by the United States Geological 
Survey, on the line Grafton to Phtsburgh, is considered fuecl: Benvenue, 818 Pittsburgh, 
1899 -Pittsburgh, Penn avenue curb = +81.563 feet =24.8605 meters; distance, 1.5 kilometers. 

This with the other fued differences of elevation above, gives: Benvenue, 815 Pittsburgh, 
1899-P. R. R. 99= +22.6839 meters. 

Survey lines from Erie to Pittsburgh and Grafton to Pittsburgh, are adopted as fixed: 

kilometers. 

distance, 27.3 kilometers. 

kilometers. 

100= - 0".0518. 

No. 143D.-IIARRISBURQ, PA. 

The differences of elevation fixed as indicated on page 364 of Appendix 3, Report €or 
1903, are: 

P. R. R. 1 -No. XXIX= - 11.2227 meters. 
P. R. R. 2-P. R. R. 1= $5.2160 meters. 

No. 149.--I)IRMINGHAM, ALA. 

The following difference of elevation, as determined by the Corps of Engineers, United 
States Army, on line froin York to Birmingham, is considered fixed: P. B. M. 1 -P. B. M. 2 = 

+ 4".5173. 
NO. 154.-SIOUX CITY, IOWA. 

The difference of elevation fixed as indicated on page 365 of Appendix 3, Report for 1903, 
is P. B. M. 399-B,= -1.0821 meters; distance, 16 kilometers. Using the leveling of 1904, 
Watertom to Sioux City, gives a value differing only 8.6 mm. from the above value, which is 
therefore not changed. (See p. 24, Precise Leveling in the United States, 1903-1907.) 

No. 150.-NORFOLK, NEBR. 

Tho differences of elevation fixed as indicated on page 365 of Appendix 3, Report for 1903, 
are- 

T. B. M. 2 - N, = - 0.8132 meter. 
O,-N,= +1.1565 meters. 

No. 158.-IIARRIMAN, TENN. 

The difference of elevation fked as indicated 011 page 365 of Appendix 3, Report for 1903, 
is A,-C,= - 7.1484 meters. 

No. 101.-MOREIIEAD CITY, N. C. 

The difference of elevation fixed as indicated on page 365 of Appendix 3, Report for 1903, 
Six  months' record in 1898 with self-registering tide 

AS this differed but 0.02 foot from the value 
is 7 M C-Sea level= $2.1186 meters. 
gauge gave an elevation for 7 M C of 6.929 feet. 
used in 1903, the above difference of elevation is not changed. 

No. lG?.-NEAR KNOXVILLE, TENN. 

The differences of elevation fxed as indicated on page 366 of Appendix 3, Report for 1903, 

CaswcU, 867 hf C-Knoxville, 933 RiI C =  -20.0834 meters; distance, about 10 kilo- 

Knoxville, 933 M C- Wright, 940 M C =  -2.1626 meters; distance, about 10 kilo- 

are- 

meters. 

meters. 
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_- 
Bench mark. 1 sa  

Nclers. ............................................................................................... P. B. N. 99.. 180.3077 
B. M. VII.. ................................................................................................ 1R1.5fi20 
P. B. M. 9tj 182.3783 
B. M. VI ................................ ............................................................... 181.4351 
I'. B.M.BS... 182.4300 

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

................................................................... ................................................. Mean. 
__ __- 

NO. lG5.-BRUNSWICK, GA. 

The difference of elevation fixed as indicated on page 366 of Appendix 3, Report for 1903, 
is 10 M C-Sea level= +3.2577 meters. 

No. IF9E.-BELPRE T O  MARIETTA, OIIIO. 

The following difference of elevation, determined by the Corps of Engineers, United States 
Army, and transmitted to this office by the United States Geological Survey, is considered 
h e d ;  Belpre, No. XL-Narietta, U. S. E. 171 B =  +29.722 feet= f9.0593 meters; distance, 
13 miles, or 21 ldomcters. 

No. 179.--.4NTIIONY, KANS. 

The difference of elevation fixed as indicated on page 366 of Appendix 3 ,  Report for 1903, 
is Anthony SE. base-F, = f9.8326 meters; distance, approximately, 3 kilometers. 

No. 103.-CLEVELAND, On10 

The difference of elevation &xed as indicated on pago 366 of Appendix 3, Rcport for 1903, 
i sU .S .E .2 -U.S .E .  1=-l1.1186rneters. 

1904 1904-1883 --- 
Nclers. mm. 
180.3077 0.0 
181.5405 -21.5 
182.3750 - 3.3 
181.4441 + 9.0 
182.4168 -13.2 

- 5.8 -- 

NO. 21Q.-13hINBRIDGE ANY SIDNEY, N. Y. 

The difference of elevation fured as indicated on page 366 of Appendix 3, Report for 1903, 
is Bainbridge, 989 A-Sidney, Tel. Pole 991 = -0.4401 meter; distance, 2 kilometers. 

NO. 2il.-GRAFTON, VALLEY FALLS, AND BENTON FEILRY, W. VAL 

Bench marks at  Grafton and Valley Falls wcre connected by tho United States Geological 
Survey on the line Grafton to Pittsburgh, and by the Baltimore 2% Ohio Railroad on the line 
Cumberland to Benwood, with the following results: 

Grafton, M-Valley Falls, 986 Pittsburgh, 1899- +11.251 feet by U. S. G. S. 
Grafton, M-Valley Falls, 986 Pittsburgh, 1899 = + 11.2596 feet by B. & 0. R. R. 
Mean adopted, + 11.2553 feet = 3.4306 meters; distance, 4.8 miles = 8 kilometers. 

The difl'erence between bench marks a t  Grafton and Benton Ferry was also determined as 

Grafton, M-Benton Ferry, 885 Pittsburgh, 1899= + 111.748 feet by U. S. G. S. 
Grafton, M-Benton Ferry, 885 Pittsburgh, 1899= +111.7658 feet by B. & 0. R. R. 
Mean adopted, + 111.7569 feet = +34.0636 meters; distance, 17.4 miles =28 kilo- 

follows: 

meters. 
h'o. 279.--JIONAC.i, T'A. 

.. 
The following difference of elevation, determined by the Corps of Engineers, United States 

Army, and transmitted to this office by the United States Geological Survey, is considered fixed: 
Monaca, 25 A-Monaca, 25 C= +67.291 feet = 3-20.5103 meters. 

No. 28G.-CHIChGO, ILL. 
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This indicates that P. B. M. 99 and P. B. 31. 96 are stable and that the other bench marks 
I t  was reportcd in 1904 that B. hi. VI1 had been dam- 

P. B. M. 99 was rehained as the junction poiut between these lines and the water leveling 
New elevations from the 1904 line are given for the other bench marks. 

The difference of elevation P. B. M. Station-P. B. M. 839 as observed by the Ohio River 
Survey in 1906 was $2.9499, and as observed by the Wabash River Survey in 1911 was 
+2.9598. The mean adopted is P. 13. M. Station-P. B. M. 830= $2.9548 meters. 

The following differences of elevation, representing the mean of the two Surveys were also 
held &xed. 

have changed in elevation in the interval. 
aged. 
on Lake Michigan. 

NO. 308.-NEAR SHAWNEETOWN, ILL. 

P. B. M. 839-P. B. M. 842= +0.5014 mctcrs. 
P. B. M. Station-P. B. M. Hotel = -4.9533 meters. 

NO. 310.-LOUISVILLE, ICY. 

Differences of clevation between bench marks in Louisville were determined by the Corps 
of Engineers, United States Army, during the Ohio River Survcy in 1903 and by the United 
States Geological Survey in 1906 and 1911. A local adjustment gives the following differences 
which are adopted as fixed; connections in the adjustment were made on 604 Af. 

U. S. E. B. M. No. lO(=602B)-U. S. E. B. M. 603=+0.3687 meters. 
U. S. E. B. M. 604M-U. S. E. B. M. 603= $4.3984 meters. 
U. S. E. B. M. 604M-B. M. 13=-7.2128 meters. 
B. M. 13-B. M. 86 or No. 16= -0.0931 meters. 

THE CIRCUIT CLOSURES. 

The leveling shown in the preceding table and paragraphs forms a large number of circuits, 
which me clearly shown on the sketch opposite page 58. The closing crror in millimetersand 
circumference in kilometers are printed inside each circuit. These circuits are also given below 
in a table for convenient reference, arranged in the order of the magnitude of the closures 
expressed in millimeters per kilometer, the best closure being placed first. Only simple circuits 
are used, i. e., there is no circuit given in.the table, or the closure shown on the sketches, which 
is divided by cross lines into smaller circuits. 

For all circuits of which the Atlantic, the Pacific, or the Gulf of Mcxico forms one side, 
it is assumod that the mean sea surface is everywhere the same level on the Atlantic, the Pacific, 
and the Gulf of Mexico, and the circumferences of such circuits do not include tidewater 
distances. 

A plus sign on tho closing error indicatcs that the elevation as carried around the circuit 
in a clockwise direction is too great. 

The last column shows the character of the lines forming the circuits, the different grades 
of lines being mentioned in decreasing order of the number of ldlometcrs entering into the 
circuit. The symbols 1S99 - and 1899 + in the last column refer, respectively, to leveling by 
the Coast and Geodetic Survey previous to 1899, and levcling by tho Coast and Geodetic Survey 
in 1899 and later. Tho leveling referred to by ‘(Eng.” was done under the direction of tho 
Corps of Engineers, United States Army, tho Mississippi River Commission, or the Missouri River 
Commission, with Kern instruments. “Eng. Wye.” refers to leveling done with a wye level 
undcr the direction of the Corps of Engineers, United States Army, or of the Board of Engi- 
neers on Deep \Vatorways. The abbreviation “G. S. 1905+” refers to leveling done by the 
United States Geological Survey in 1905 and later years with instruments and methods similar 
to those used by the Coast and Geodetic Survey in 1899 and later; “Geol.” refers to leveling 
done by the United States Geological Survcy previous to 1905; “Lake” refers to leveling done 
by tho United States Lake Survcy, and “Water” to water lcveling on the lakes. “Van 0.” 
refers to Van Orden leveling. The orthometric correction was applied to the observed ele- 
vations before computing tho circuit closures. The orthometric correction is discussed on 
pages 49-53. 
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- c 
NO. 

1 

2 
3 

4 

5 
6 
7 
8 

9 
10 

11 
12 
13 

14 

16 
I6 
17 

18 
19 
20 
21 

22 

23 

24 
25 
26 

27 
28 

29 
30 

31 

32 

33 
34 

35 

36 

37 
38 

39 

40 

41 
42 

43 
44 
46 
46 

47 

48 

49 

60 

Closing mors of circuits. 

[The circumforencas given for the circuits of which tide water forms one side do not include the tidewater distance.] 

Circuit. 

Savanna-Chicago-Sand Beach-Escanaba-Mar- 

San DiegoTGoffs-Ogden-Pocatello-Seettle. ~. _. 
Belpre-Cbllicothe-Portsmouth-Belpro-. -. . . . . 
Cincinnati-Chillicothe-Uhrichsville-Warwick- 
Sand Beach-Mackinaw-Escanaba-Sand Beach 
Sand Beach-Detour-Mackinaw-Sand Beach.. 
Cleveland-Erie-B~alo-Cleveland . . . . . . . . . . . . 
ZanesvilieChillicothe-Uelure-Marietta-Zanes- 

quette-St. Paul-Savanna. 

Destler-Cincinnati. 

ville. 
Oswogo-U tica-Greonhush-Coopersvillo-Oswegc 
Concordia+rchibald-Columbia-Jones v i 1 1 e- 

Concordm. 
BiIoxi-Smithlmd-Barbin Ldg.-Shroveport- 

Fort Worth-Galvaston. 
Decatur-Tuscumhia-Deatur . . . . . . . . . . . . . . . . . 
Kansas City-Sioux City-Norlolk-Abilene-Hol- 

liday-Kansas Cit 
E l  Reno-Ahilone-~~mon-Coloredo Sp r i n  g s- 

Denver-Cheyenne-Ogden-Goffs-B e 1 e n-E 1 
Reno. 

Utica-Beinbridge-Vischers Ferry-Utica.. . . . - 
Harrisburg-Elmire-Hornellsvilla-Salaman c a- 

Irvinoton-Franklin-Pittsburg-IIarrisburg. 
Vicksburg-Ray villa-Concordia-Vidalia-Vick s- 

burg. 
Chicago-Savanna-Orsftoll-Pokin-Chicago.. . . . 
Hancock-Bainbrid e-Binghamtou-Hancmk .. Monroe-Camden-sf roveport-Monroo.. ~. . . . . . . 
Cleveland-Warwick-Uhrichsville-Ben w o o d- 

Monaca-Allianc+Ellwood City-Pitts b urg- 
Franklin-Loboeuf-Erie-Clevoland. 

Cmwlord-Pocatello-Ogden-Cheyenne-C r a w - 
ford. 

Savanna-St.. Paul-Sioux City-Kansas City- 
Jefferson Clty-Twelve miles above St. Louis- 
Gmfton-Savanna. 

Bmithland-Vidalm-Concordia- Jonesvilla-B a r -  
bin Landing-Smjthland. 

Cincinnati-Louavdle-Georgetown-Cincinnati. 
A bilene-Norfolk-Crawford-Cheyenne-Denvor- 

Limon-hbileno. 
Boston-Greenhush-Poughkeepsis-Sandy Hook 
Qeorgetown-LouisviUo - Sliawneetown - Cairo- 

Corinth-Tuscumbia-Deatur - Chattanooga- 
Harriman-Georgetown. 

Vicksburg-Wilkersons Landing-Monroe-Ray- 
ville-Vicksburg. 

Cincinnati-Doshler-Trenton-Sand Bmch-Chi- 
cago-Pekin-Oakland-Term Haute-Mitchell- 
Cincinnati. 

Warwick-BufIalc-Trenton-Deshler- Warwic k . 
Brainerd-Aitkin-Grand Rapids-Cnss Lake- 

Escanaba-Detour-Mar uette-Escanabn ._.____ 
Washington - Relay - bashington Junction - 
Cincinnati-Portsmouth-Chillicothe-Cincinnati 

Wilkersons Landing-Little Rock-Camden- 
Parkville-Wilkersons Landing. 

Gmfton-Benwood-Ucl pre-Oralton. . . . . . . . . . . . 
Boston-G~nbush-Oswegr>-Duffalc-Treuton - 

Sand Bmch-Delour-Mar uetto-St. I’aul- 
Sioux City-Norfolk-Craw;ord-Pocatello-So- 
attle. 

Monroe-Shreve ort Barbin Landing-Jones- 
ville-colnm&-Gonroe. 

Utica-Oswego-Churlotte-Hornellsv~~Elmir 
Bainbridge-Utica. 

Fort Worth-El Reno-Belen-Fort Worth.. . . . . 
Morohead City-Knoxville-Cleveland-B runs-  

wick. 
Biloxi - Meridian - Vicksburcr - Vidalia-Smith- 

Brainerd. 

Washington. 

St. Louis. 

Pittsburgh. 

Hagerstown-Harrisburg. 

Pittsburgh-Monaca-Bonwood-Benton Ferry- 

Harr$burg-Pittsburgh-Cumborland-Hancock 
Calveston-Fort Worth-El Paso-Belen-Goffs 

San Diego. 

Meridian-Biloxi. 
Brunswick-Cleveland-Chattanooga - Decatur- 

Circuit 
closure. 

mm. + 31.7 

-1216.2 + 4.8 

+ 8.2 

+ 13.6 - 8.8 - 8.3 - 9.5 

- 20.4 - 8.9 

+ 96.7 

- 6.5 + 133.6 

+ 504.4 

- 16.2 + 72.4 

+ 19.3 

- 71.6 + 10.5 + 40.5 + 63.9 

- 146.3 

+ 341.4 

- 27.2 

- 51.5 + 170.3 

- 64.4 - m,1 

+ 5 2 4  

+ 236.4 

- 123.7 

+ 45.5 

+ 89.3 - 22.0 

+ 57.B 

+ 86.6 

- 66.2 - 1117.9 

- 96.6 

- 110.6 

+ 691.2 
i- 324.0 

- 204.2 

- 185.3 

+ 67.8 + 457.6 

+ 86.0 

- 150.6 

- 981.0 

- 301.8 

Orthc- 
metric 

!orrwtion. 

mm. 

+1241.4 - 0.6 

+ 0.8 

0.0 
0 0  
0.0 - 2.7 

- 10.6 
-I. 0.2 

- 36.4 

+ 0.1 - 63.9 

- 229.6 

- 5.8 - 7.1 

- 0.4 

- 2.9 
3. 2.4 - 4.4 + 17.9 

- 90.0 

- 101.7 

+ 0.1 

+ 11.2 
-382.0 

+ 4.8 + 65.0 

+ 0.7 

+ 13.8 

+ 2.5 

- 2.0 

- 6.0 - 2.1 

- 0.6 

+ 0.0 

4- 5.3 + 95.9 

- 17.5 

- 21 

+ 4.4 

-2%. 1 - 58.0 

+ 7.6 

- 20.6 

- 67.8 

+ 0.6 

+ 2. 7 

- 11.5 

3-337.8 

+ 8.9 

Corrected 
closuro. 

mm. + 13.9 

+ 25.2 + 4.3 

+ 9.0 

+ 13.6 - 8.8 - 8.3 - 12.2 

- 31.0 - 8.7 

+ 60.3 

- 6.4 + 69.7 

+ 274.8 

- 22.0 + 65.3 

+ 18.9 

- 74.5 + 12.9 + 36.1 + 81.8 

- 235.3 

+ 239.7 

- 27.1 

- 40.3 - 211.7 

- 59.6 - 165.1 

+ 53.1 

+ 250.2 

- 121.2 

+ 43.5 

+ 83.3 - 24.1 

+ 57.0 

+ 86.6 

- 60.9 - 1022.0 

- 98.7 

- l0G.l 

+ 407.1 + 266.0 

- 196.6 

- 205.9 

+ 70.5 + 389.8 

+ 86.6 

- 1621 

- 643.2 

- 292.9 

:irc&for- 
ence 01 
circuit. 

km. 
2877 

3070 
510 

993 

1000 
622 
573 
470 

985 
258 

1791 

158 
1525 

5211 

41 7 
1228 

347 

1303 
211 
526 

1102 

2932 

2981 

312 

456 
2378 

667 
1759 

530 

2424 

1141 

400 

753 
213 

497 

684 

470 
76.56 

698 

713 

2664 
1674 

1191 

1218 

404 
2211 

488 

908 

3561 

1617 

:losure pct 
tilometer. 

mm. 
+o. 005 

+o. 008 
+o. 008 

+o. 009 

+o. 014 
-0.014 
-0.014 
-0.026 

-0.031 
-0.034 

+o. 034 

-0.040 
+o. 053 

+o. 053 

-0.0.53 
+o. 053 
+o. 054 

-0.057 
+O. 061 
+o. ocl9 
+o. 074 

-0.080 

+o. 080 

-0.087 

-0.088 
-0.059 

-0.094 

+o. 10 

+o. 10 

-0.11 

+o. 11 

+o. 11 
-0.11 

+o. 11 

+O. 13 

-0.13 
-0.13 

-0. 089 

-0.14 

-0.15 

+O. 15 
+O. 18 

-0.17 

-0.17 

+O. 17 
+o. 18 

+o. 18 

-0.18 

-0.18 

-0.18 

Character of lincs. 

Water, Eng., Lake. 

1899+. 
Emg. WJ’B, 1899--, 0. S. 

1898+ 0. S. 1905+,1899-, 

Waler. 
Water. 
Water. 
C .  S. 19a5+,1890--,Eng.Wye. 

1905+. 

1%. &! 0. 

Lako, Eng. Wye, Water. 
Eng. 

1899 +, Eug. 

Eng., 1809-t. 
1899+, Eug., 1899-. 

1s99+, 1899-. 

Cool Gool:: Lake. 1’. R. R. 

Eng. 

Eng. 
Gool. 
Eng. 
Cool. 33 & 0 Water Eng. 

1899 +. 
Eng., 18W+. 

W;e.,‘P. R . k ,  lad+. 

Eng. 

Enp., G. S. 1905+, 1899+. 
1888+, 1899-. 

Van 0. 1809+ 1899-. 
Eng., 1899+, d. S.1905+. 

Eng., 1899-. 

Water, 1899+, 0. S. 1905+, 

Water 1899+ Lake, B. & O., 
Eng. 

B . & d .  

lX‘JY-, Eng., Lakc. 

Xng!, Wyo.: Geol. 

Water Lake. 

Enp., Wye, 1899--, 0. E. 
Eng., 1899-. 
1905+. 

1899--, I3. 9r O. ,  Eng., Wye. 
1899+, Water. 

Eng. 

Geol., Lake, Water. 

18S9+. 
Geol., 1899+. 

Eng., 1899-. 

Geol., 1899--, P. R. R. 
1899+. 

Eng. G. S. 1905+, 1899-. 
lXW:, Eng. 

Geol., Eng., Wye, B. 6r 0. . 
P. R. R., B. & O., 1899-. 

1899+. 

Cool., 1899+, 1899--, Eng. 
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__ -- 
No 

- 
51 

52 

53 

54 

55 

60 

57 

58 
59 

GO 

61 
62 
6.3 

64 

65 

66 
67 
68 

69 

70 

71 

72 
73 

74 
75 

76 

77 
78 
79 

80 
81 
82 

83 
84 - 

Closing errors of circuits-Continwd. 

Circuit. 

Old I'oint ('omfort-Waslihi~ton-\Vuslihi~toti 
Junction - lluncock - Ciimlmland - A rnblcrs- 
burg - Grdlon - Bolnro - I'ortsmoutli - Chi- 
cin6ati-Gooreetoivn : Yarriman - Knoxville- 
Morehend Ciry. 

Knoxville. 

burg-Cumborland. 

Knoxville -Haniman-Chattanooga-Cleveland- 

CumlJeriand - Pittsburgh - Grafton - Amblers- 

Kansas Citv-l'lcasant Hill-Jefferson Citv- 
Kansas Cii 

Pittsbnrgh-&wood City-Mo~ca-Pithburgh. 

Monroe-Columbia-Archibald - Rayville - Mon- 

Oswegc-01cott-Buff a1o-Salamanca - Homolls- 

Vicksburg-Greonwood-GreonviIlo-Vlcksburg.. 

Greonbusli-BninbridEHancock - Pouglikeop- 

roe. 

villo-Clisrlotts-Oswego. 
Daitimoro-Roluy-Washington-A~~olis. .... 

. .  
sie-Grccnbush. 

Irvineton-Loboour-Frin- vinet ton.. ...... 
CorintIi-Cnirn-Yomphis-('orintIl. ............. 
Louisuilbhiitclidl -Villconnes-Sliuwuc~1~?~lo~11- 

Louisvillo. 
SlirovoportrCamdon - Liltlo llock - ITarrison- 

villo - Ilollidtiv - Abilone - El Reno - Fort 
Worth-Shmvgport. 

town-Vinconnes. 
Vinconnos-OLnoy- Odin- Duquoin- Shawnee- 

Shawneotown-Du uoin-Calr~ShaiMeeto,vn.. 
~ o t r e  Hallto - Oakland - Ohev - vincennes - 
Cniro-Duquoin-Odin-St. LOuis-Cairo.. ....... 

Terra Haute. 

ton-St. Louis. 
St. Louis- Odin- Olney-Oakland-Pekin-Gmf- 

Dccatur - Tuscumbia - Corinth-Meridian-Dcca. 
tur. 

ton-Relay-l3sltimore. 
Sandy Hook - Earrisburg - Hagerstown-Wash- 

Cincinnati-Mitchell-Louisvflle-Cinehati. -. . 
Irvineton-Salamnnca-Buffalo-Leboeul-Irvi 

ton. 

Uhrichsville. 

ing-Vicksbnrg-Meridinn. 

Monaca-Ellwood City-Alliance-Monaca.. ..... 
Uluichsvillo - Zanosville - Mariottn - Benwood- 

Moridian-Corinth-Mompll~Wflkersons Land- 

Cumberlnnd-Hancook-Cumberland ........... 
Limon-Denver-Limon ........................ 
Washington - Hagerstown-Hancock- Washing- 

Cumberland-Amblorsburg-Cumberland.. ..... 
Plcnsant €lill-I<ansas City-Holliday-IIarrison- 

St. Augustine-Codar Koys. ................... 
Gmfton-Amblersburg-Gra~ton ................ 

ton Junction-Washington. 
Antlapolis-Washington-Old Point Comfort .... 

ville-Pleasant Hill. 

-__ 

Circuit 
ciosuro. 

mm. + 628.7 

- 78.8 

-4 133.8 

- 120.9 
- 34.2 

- 40.7 

+ 186.8 
+ 32.0 - 130.6 
+ 207.7 
- 70.7 + 217.0 - 278.1 
- 804.8 

- 200.5 
+ 227.2 - 176.7 - 16G.2 
+ 380.0 

- 427.2 
- 304.5 
- 275.6 - 292.7 
+ 148.3 + 315.0 
+ 900.3 
- 130.6 - 292.1 + 280.4 
- 378.5 - 253.3 + 183.1 

- 258.5 - 189.6 

Orllio- 
motric 

!oriw: t ion 

mm. 
-101.7 

+ 1.0 
4- 7.7 

- 3.8 
+ 1.4 

0.0 

+ 1.3 
- 0.7 + 0.6 
- 33.4 
4- 0.6 + G. 6 
4- 2.6 

- 75.9 
- 2.1 
4- 3.4 - 1.9 - 2.2 
4- 10.0 
4- a 5  
- 17.5 
- 5.3 
4- 9.6 
- 2.1 - 1.7 
+ 11.0 
+ 0.3 - ao - 1.9 
- 5.1 + 1.1 

0.0 

- 0.7 - 0.5 

-__ 
Zoorrcc Led 
blOSl1re. 

.- 

nim. + 627.0 

- 77.8 

+ 141.5 

- 124.7 
- 32.8 

- 40.7 

+ 188.1 
+ 31.9 - 130.0 
+ 174.3 

- 70.1 + 243.0 - 276.5 
- 940.7 
- zo2.6 

+ 230.13 - 178.6 - 168.4 
+ 390.6 
- 418.7 
- 322.0 
- 280.9 - 2a.1 
4- 146.2 + 313.3 
+ 911.3 
- 13G.3 - 300.7 + 278.5 
- 383.F - 252.2 + 183.1 

- 259.2 - 190. 1 

2ircunifor- 
cncc of 
circuit. 

km. 
is21 

389 

648 

551 

140 

168 

766 

129 
469 

GI3 

241 
746 
808 

2586 

538 

573 
422 
383 

862 

860 

644 

521 
448 

22x 
462 

1280 

184 
385 
345 

39B 

1W 

216 
96 

n 3  

:losure per 
kilomctor. 

mm. 
+o. 19 

-0.20 

+o. 22 
-0. n 
-0. n 
-0.24 

+o. 25 
+o. 25 
-0.28 

+O. 28 

-0.29 
+o. 33 
-0.34 

-0.36 

-0.38 

+o. 40 
-0.42 
-0.44 

+0.45 

-0.49 

-0.50 

-0.54 
-0.a 

i-0.64 
+O. 68 

+O. 71 
-0.74 
-0.78 
fO.81 

-0.97 
-1.08 
+l. 11 

-1.20 
-1.98 

Chnmter of lines. 

Geol., 1$99+, 1899--, 13. & O., 
Eng., wyu. 

1890+, G. S. 1905f. 
0. B O., Geol., lS99-. 

Eng., 1899-. 

B. R. O., Eng., W y O ,  1899f, 
Gool. 

Eng. 

Geol., Wator, Lake. 

Eng. IW-, 'bo l . ,  ISW+ 
Gool., Lake. 1899+, Lake. 

Gcol. 
1899- Eng. 
Eng., i899--, G, S., 1805;. , 

1899+, 18W--, Rng. 

1S99--, R. & 0 1899+. 

Eng., 1899-, G. S., 1905$ 
Eng 1899-. 
Eng:: IS~Q-, G .  s., i905+. 
Eng., 0. S., 1305+, 1899-. 

Eng., 1899+, lSs-. 

1899+, 1899-, Sng. 

1899--, B. Br O., 1899+. 
En& 1899-, 0. S., 1905. 
Geol., Water. 
P. R. n. 1899-i. B. & 0. 
Eng., Idyo, G.' S., 1905+, 

13. 9i 0. 
1S99--, Eng. 

1899--, B. & 0. 
ISW. im-, B. & 0. 

lS99-. 13. & o., 1899-. 
1899-. 

1899- Van 0. 
1Su9-: B. & 0. 

METHODS EMPLOYED IN TIIE 1912 ADJUSTMENTS. 

When extenBivc additions are made to  the precise l e d  net 01 the country a readjustment 
of the net must be made in order to  obtain the best practicabls elevations of bench marks 
and to eliminate tho differences in the elevation of a bench mark which is on several lines of 
lov&. Theoretically the best method of procedure is to readjust the entire net and not to 
hold fixed any elevations resulting from the previous adjustment. This method, however, 
is impracticable, for the surveyors, engineers, and others whose operations are based on the 
elevations furnished by the precise leveling, wish to  have the elevations used in any particular 
case held as fixed for an indefmite period or for all time. 

Tho following plan was adopted in the present (1912) adjustment: First, the orthometric 
correction was applied to the leveling to the westward of the hlississippi River; second, an 
adjustment of the entire net was made, using the weights for the different classos of levelhg 
as determined by tho 1907 adjustment. (See p. 72, Precise Leveling in the United States, 1903- 
1907.) Then a comparison was made of the elevations resulting from the adjustments in 1907 
and in 1912, which showed that the 1907 elevations of bench inarks eastward from ths h a g i -  
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nary line joining the following places might be held: Shreveport, La.; Little Rock, Ark.; St. 
Louis, Mo.; Savanna, Ill.; and Marquette, Mich. 

Sixty-nine junction points in the net Vere held, and of these only fourteen had a differenoe 
of more than one decimeter (0.33 foot) between the 1907 values and those of this preliminary 
1912 adjustment. The junction points at which the difference is as great as one decimeter 
are located in Illinois, Indiana, Michigan, northwestern Ohio, and southwestern Wisconsin. 

THE 1912 SPECIAL ADJUSTMENT. 

A special adjustment was then made which included that portion of the net to the west- 
ward of the imaginary line mentioned above. The elevations of the following bench marks 
mere held fised: Mean sea level, with elevation of zero, at  Seattle and San Diego, on the Pacific 
cos t ,  and at Galveston on the Gulf coast; and the elevations of P. 13. 14. 46 at Shreveport, 
La.; No. 1 or 3 at  Little Rock, Ark.; K, at St. Louis, Mo.; P. B. 14. 62 at  Savanna, Ill.; 
1 (1571) at Marquette, Mich., as adopted in Precise Leveling in the United States 1903-1907. 

The observation equations were formed from 35 observed differences of elevations with 
the orthometric correction’ applied between the junction points and the fmed points and be- 
tween each two adjacent junction points. These observation equations are shown in the table 
on page 75. 

This is a different procedure from that followed in 1907. In  that adjustment all of the 
net was adjusted as a whole and then certain of the previously adjusted elevations (adjustment 
of 1903) were held, a correction of so much per ldometer being applied to a line of levels 
joining a bench mark whose elevation was held and the one nearest to it whose elevation resulted 

The elevations in the western part of the country, resulting from the special adjustment 
(for sake of clearness called the I912 special adjustment) and those held from the 1007 adjust- 
ment in the eastern part of the country to the eastward of the imaginary line mentioned above, 
are assumed to be standard elevations and are expected to be held without change. It is believed 
that the precise leveling net is sufficiently extended and of such strength that this may be 
done and that any new leveling in the future can be fitted to the standard elevations. It is 
possible that changes may have to be made in restricted portions of the net where elevations 
have been changed by earthquakes or other agencies, or if a mistake is found in an already 
adjusted line. Such changes will probably be very few in number and will not make it inad- 
visable to classify the 1912 elevation, as jzed  or standard. The elevations from future leveling 
which will be fitted to the standard elevations will also be given that designation. 

From time to time adjustments of the whole net will be made in order to  obtain the theo- 
retically best values for the junction points. The results of such adjustments ,will probably 
have a scientific value and interest only and should not be confused with tho standard values. 
The results from such a general adjustment made in 1912 are shown on pages 81 to  82. 

The general adjustment of 1012, which gives the theoretically best values for t h o  junction 
points of the entire net, showed that in the 1912 special adjustment the weights for the classes 
of levels 1 and 2 are too large. 

After the best weights from the 1912 general adjustment were found, they were used in 
a second special adjustment of that portion of the net west of tho Mississippi River, and the 
resulting elovations of the junction points together with the standard elovations of the same 
points are shown in tho following table. This comparison shows only six differences each 
greater than one decimeter, and these are nearly all at the junction points which are between 
the old leveling which had been given small weight and the new leveling of great weight. The 
relative differences in elevation between any two contiguous bench marks would be practically 
the same by using cither system of weights. A great amount of work had been done toward 
getting thc results of the 1912 special adjustment ready for publication before the theoretically 
best weights were obtained from the 1912 general adjustment. It was decided that it was 

from the 1907 adjustment. #. 

(See pp. 76 and 79.) 
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inadvisable to supersede that work. The difference between the corrections per kilometer 
for the two adjustments is only 0.3 millimeter in the worst case!, namely, the line between 
Jefferson City and Pleasant Hill, and in only 8 of the 35 relative differences was it greater than 
0.15 millimeter per kilometer. The average difference in the corrections by the two adjustments 
was only 0.09 millimeter per kilometer. 

A comparison between the standard and the theoretically best elevations of junction 
points is shown in the table on pages 81 and 82. 

The 1912 special adjustments were made by the same methods as the adjustment of 1907. 
The 35 links, or equations of observed differences between two points known as junction points, 
or else between either sea level or one of the fixed points (on the eastern boundary of the territory 
covered) and one junction point, are shown as observation equations in the table below. Each 
observation equation bears the same number in the adjustment as in the general adjustment 
and is formed from the same data, except those equations involving a k e d  point on the eastern 
boundary. (See pp. 74 and 76-79.) 

Lines. 

Coast and Goodotic Survey leveling of 1800 and later. United States Geological Surrey leveling of 1905 and lator; Unitod Btatos 

Engineer lhas with ICorn instrument, and mye lovols run nndor tho direction of tho Corps of Engineers, Unitod States Army, 
..................................... Lake Survoy leveling, and water leveling 011 lakoi, except short series of obsorrations.. 

m d  fioard of ICngboers on I I ~ )  Waterways.. ............................................................................. 
C0-t and Goodetic Surrey loveling previous t o  1899.. ........................................................................ 

No. of 
equation 
or link. 

20 
21 
22.4 
22B 
22E 
22P 
2211 
221 
225 
23 
24 
25 
26 
27 
66 
67A 
67B 
58 A 
58B 
58C 
59 
W 
61 
G2 
63 
64A 
64B 
65 
66 
94 
95 
96 
97 
98 
99 

Weight 
P. - 
3Ooo __ 

'00 
I3 

1 GOO 
La 

__ 

Observation equations in the 1912 special adjustment. 

Ohservod difforence. 

Harrisonvillo No. 43-Little Rock NO. 1 Or 3 .................................................................. + Do. 0737 
Pleasant Elill No. LI-Harrisonville No. 43. .................................................................. - .IS. 3144 
Kansas Cit Old M. R. C. B. M. 244-Holliday No. 1,XIII.. ................................................. - 2.9365 
Ilolliday~.LXIII--H*rris~nvilleNo .43 ................................................................... - 76.4081 
Abilono Y2-Norfolk N I . .  .................................................................................... - 113.3063 
Abilene YI-Holiday No. LXIII ............................................................................ + 117.7747 
Limon N-Abilene Yz.. ...................................................................................... + 1281.3715 
Denver ArLimon N . .  ...................................................................................... - 47.1601 
Denver AI-Limon N.  ....................................................................................... - 47.4608 
I<misas City Old M. R. C. B. M. 244-Plowa?t Hill No. LI. .................................................. - 31.2112 

91.3154 
Kansas Cit 60.2200 
St .  LOIijS x i -  Jefferson City Old B. M. 90 W.. .............................................................. - 43.5512 
St. LOUIS =Jefferson City Old B. M. 90 (W.. .............................................................. - 43.8279 
nenverh~CheyennoB ..................................................................................... - 262,4208 
Cheyenne B-Crawford G4.. .................................................................................. + 726. 1522 
Norfolk N1-Crawford G4. .................................................................................... - 657.4283 
Choyomo B-Ogdon B ....................................................................................... + 636. $017 
Ogdm B-Pocatello Bs ....................................................................................... - 40.9520 
PocatelloBs-Soattle sea level ............................................................................... + 1380.0994 
Norfolk N1-Sioux City P. B. M. 399.. ....................................................................... + 128.9961 
Sioux City P. R.  M. 399-Kao~as Cit Old M. It. C. B. M. 244.. .............................................. + 105.0303 
St.  I'aul 1'. B. M. 68-Sioux City P. $. M. 399.. .............................................................. - 120. 8009 
Marquette 1 (1871)-St. Paul P. B. M. 68. .  ................................................................... - 28.3198 
St.  Paul 1'. B. M. 68-Savanna P. B. M. 62. + 33.7924 
Al,ilene YrXI Reno 1327 Reno Junction.. ................................................................... - 54.5787 

lleno 1327 ]<en0 Junct.-l?ort Worth u.. .................................................................. 3. 220.3769 
Fort Worth U-slir"veport P. B. M. 46. .  .................................................................... .+ 124.9933 
Port \$rorth U-Galveston 808 level.. ........................................................................ + 184.7120 
I~ocatolloB1-Ci~,vford C ,  ................................................................................... 3. 239.5398 
Og<{on ]3-(~0fls I,s. .......................................................................................... -i- 523.4666 
Goas Ls-San Diego sealove1 ................................................................................ 4- 786.0356 
I$&n {J. 8. ( 3 ,  S. 47d3-Gofls La .............................................................................. 3. 674.3299 n&n XJ. S. G .  S. 4793-lCI Reno 1327 IZeno Junction.. ........................................................ 4- 1056.1121 
Bolon U. 8. G. S. 4793-FOrt Worth U.. -1- 1276.8961 

Jofferson City Old B. M. 90 (%)--Pleasant 1-1111 No. LI.. ..................................................... - 
Old M. R. C: B. M. 244-Jefferson Ci1.y Old B. M. RC (6.5). ....................................... .+ 

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

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

ilroight. 

0. oa33 
9. G 
3 . 0  
0.28 
6 . 4  
0.028 
0.0047 
0.083 
0.027 
0.77 
0.042 
1 .6  
0.038 
2.1 
18.0 
7.4 
5 . 3  
3 . 7  

14.0 
2 . 3  

26.0 
1.0 
2.0 
1 .6  
1.0 
6.6 
8.8 
7.3 
4.9 
2.0 
3.1 
5.0 
3.0 
3.1 
2.2 -- 

WEIQHTS USED I N  THE 1912 SPECIAL ADJUSTNENT. 

In  the 1912 special adjustnlent above, the weights assigned t,o tho different classes of leveling 
were the same as thoso used in the 1007 adjustment and arc: 
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ELEVATIONS RESULTING FROM THE 1912 SPECI.4L ADJUSTMENT. 

The following table gives the elevations of the 19 junction points resulting from the use of 
the two scales of weights: 

6D 
7A 
713 
7C 
8A 
9 

10 
11A 

Junction point. 

83A,249. 
77,81A. 
8lU,i9.  
250. 
248. 
89.85,88,75. 
77,76,75. 
78. 

Pclt%tdlo Bs ..................... 
Ogden U. ....................... 
G ~ f f s  L b  ........................ 
Crawford GI ..................... 
Cheyenne €3.. ................... 
Denver AS.. .................... 
Limon N.. ..................... 
Belen U. 6.  G .  S. 4793.. ......... 
SiouxCit P. 13. M. 399.. ....... 
Norfolk &. ..................... 

12.4 
13h  
14A 
15 
16 
l6A 
1GB 
1GC 

~~ 

Elevations. 

90,31,44,43. 
90 91 92,43. 
G5:43: 
29A,30,31. 
32. 
100,101,149,150. 
151. 
152. 

1907 weights 
used. 

Meters. 
1360.3278 
1310.3W5 
7%. 7998 

1121.0399 
1847.1831 
1584.7622 
1631.9971 
1461.2516 
334.7831 
463.7560 

-___ 
1912 weights 

used. 

Metcrs. 
1360.3S23 
1310.4054 

1121.1720 
1R17.2834 
1584.8620 
1632.0921 
1461.3022 
334.9858 
463.9363 

7%. two 

__ 
/I  I Elevations. 

Differ- 
ence. 

__ 
mm. + 34.5 + 41.9 + 7 . 2  

+132.1 
+lW. 3 + 99.8 + 95.0 + 50.6 
+202.7 
+180.3 
- 

Junction point. 

Abilrne Yz. ...................... 
El Reno 1327 Reno Junction.. .... 
Port Worth U. .  ................. 
S t .  Paul 1'. B. M. 68..  ........... 
Holliday No. LXIII.. ........... 
KansasCit OldN. R.C.B.M.244. 
Pleasant €811 No. LI. ............ 
Harriqonville No. 43.. ............ 
JeffersonCity O l d l ~  . M .  90(85) ... 

1007 w i g h t s  
USUJ. 

JfCtCTS. 
350.4667 
405. 0Gll 
184.6GR1 
214.1977 
232.9184 
229.9730 
261.1451 
309.4561 
169.8939 

191 2 weights 
uscd. 

.&'tCTd. 
350. GO11 
405.1381 
184.7078 
214.3144 
233.0157 
230.0701 
261.2399 
309.5510 
169.9292 

__ -__ 

Differ- 
ence. 

mm. 
+134.4 + 77.0 + 39.7 
+116. 7 + 97.3 + 97.1 + 94.8 + 94.9 + 35.3 

LINES FITTED TO THE LEVEL NET. 

The following lines were fitted to the level net in Illinois, Indiana, and Kentucky: 
From Cincinnati, Ohio, to Cairo, Ill., United States En,' aincers. 
From Terre Haute, Ind., to mouth of Wabash River, United States Engineers. 
From Georgetown, Ky., to Louisville, Ky., United States Geological Survey. 
From Louis d e ,  Ky., to Mitchell, Ind., United States Geological Survey. 
From Mitchell, Ind., to Oakland, Ill., United States Geological Survey. 
From Shawneetown, Ill., to Duquoin, Ill., United States Geological Survey. 

THE GENERAL ADJUSTMENT OF 1912. 

This adjustment was made to obtain the theoretically best values for the various junction 
points of the entire net of preciseleveling in the United States. The mean sea level was consid- 
ered to have zero elevation at each of the following tidal stations: Sandy Hook, N. J., Biloxi, 
Miss., Galveston, Tex., San Diego, Cal., Seattle, Wash., Baltimore, Md., Morehead City, N. C., 
and Brunsdck, Ga. The 
connection with the station at Baltimore is of only moderate strength, while the connection 
between the net and the tidal stations at Morehead City and Brunswick is comparatively weak. 

The adjustment of 
1907 involved 148 links and 71 circuits; that of 1903,106 links and 48 circuits; and that of 1899, 
54 links and 25 circuits. This indicates that the net of 1912 is much strongcr than that of 
any one of t,hc preceding adjustments. 

The first five tidal stations are strongly connected with the net. 

The various lines composing the net are shown on the sketch opposite page 58. 
The general adjustment of 1912 involves 173 links and 84 circuits. 

COMPOSITION OF OBSERVATION EQUATIONS. 

The adjustment was made by the same methods as that of 1007. The 173 links, or equations, 
of observed differences of elevation between two points, known 8s junction points, or between 
mean sea levcl and one such point, are shown as observation equations in the table on pages 77-79. 
For equations which are unchanged from the adjustment of 1907 the previous numbering has 
been retained. The lines shown on pages 59-71, which are used in making up each equation, 
are indicated in the following table: 

Link or 
equation 

1A 
4B 
5B 
5 c  
5 D  
'6A 
6B 
6C 

~inesforming /I Link or 1 Lines forming 
equations. rquations. 

@e pp. 59-71.] 'quation' [See pp. 59-71.] 

29A, 144,145,146. 
147,247. 
74A, 74 11. 
74D. 
74E. 
RoA . Ron. 
Roc, 79. 

IGD 
17 
1 8 6  
1RB 
18C 
19 
20 
21 

L h m  forming 
equations. 

[SOC 1JP. 59-71.] 

153. 
4F, 45. 

251. 
9G, 93. 

50. 

8XU,%,75. 86.4. 

55 ,54 , s ,  52, n, 49,4a. 
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39A 
39C 
39D 
40A 
4 0 0  
4oc 
40D 
41.4 
4?h 
43&\ 
All? 
43C 
43D 
4AE 
4317 
430 
4dA4 
44B 
44c 
44D 
44E 
44P 
45.4 

Lin  or 
ecjua9ion. 

195. 
196,197. 
112. 
198,199. 
200,201. 
202. 
203,204. 
206,207. 
2011,210. 
1388,215. 
1380. 
217,210. 
13SC. 
138D,138E. 
218 219. 
1388,213. 
140B,lQOA,214. 
140C. 
220. 
221. 
222. 
14OD 141A. 

l47n * ~SIA;IGA,IGB, 

22.4 
228  
22E 
22P 
2211 
221 
225 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32A 
32U 
33A 

34 
35c 
35D 
35B 
35 GI 
3511 
351 
3GC 
36D 
30 I? 
36 c 
3611 
361 
36 J- 
3RIc 
3GL 

33n 

451: 
4GIi 
478 
47c 
47B 
47F 
47G 
4711 
471 

Lines forming 
equntions. 

[SOO pp. 59-71.] 

1&D-223 2?4. 
14lA;l42h,261. 
413. 
4c. 
226. 
2250. 
2?5A. 
255. 
250. 

15A 15B. 
57A:15B. 
70A. 
16 17A. 
23: 22,21,20,17A. 
27 W .  
27: k,25,24. 
14,13,12. 
10,l l .  
14,121. 
9. 
la5,120,10. 
103. 
33 66 

104.35. 
3GA. 
361). 
110 108 lOGB,107. 
1 07: lOS'A. 105. 

35: 34;35. 

Mrlers. + 14.7729 + 5.0427 - 35.8434 
-I. 35.5465 + 9.3627 + 5.6100 + 1.7142 - 3.3011 - 7.6211 + 1.0442 + 3.6618 + 5.2ti87 

, .  
8. 
205 71,72C. 
72d. 
7 u .  
BA,7C. 
71). 
7E. 
1 GO. 
161 162 163. 
I G3: 164h. 

157B. 
157A. 
1 R9. 
GA, 15RA. 
158,159D. 

164n,io5. 

mm. - 60.6 - 20.0 + 33.2 
4- 65.6 + 8.1 + 10.9 
- 2.9 + 2.1 - 7.9 
- 6.3 
- 21.6 - 12.0 

37C IGP. 
3 i E  160A, 141A. 
3813 118. 

+ 18.4911 + 0.7029 + 2.1685 + 15.6197 + 15.6197 + 78.2393 

+ 76.6 + 11.5 
- 6.5 - 73.5 - 65.4 + 261.7 + 104.9404 + 32.7424 + 64.7222 + 5.5658 + 26.4140 + 26.4140 + 38.0777 + 45.2825 

,lac, 

- 241.7 + 81.3 + 6.8 - 2.0 + 2.6 - 3.8 
- 68.0 - 0.9 

47 J 
48 
49B 
50 
51A 
51B 
52 A 

53 
54n 
54c 
55 
56 
57A 
5711 
58h 
5su  
5xc 
59 
Go 
61 
62 
63 
64A 
64B 
65 
GO 
67 
GS 
69 
70 
71 
72 
73 
74 

257,258. 
3. 
59A,59B. 
1,2. 
211. 
213 212 
133k, l i3B 133C 133D 

133E, 153F, 'l33Q: 
1331%. 

135. 
1;on. 
170A,1. 
219,228,229. 
175. 
173A 174 
156 i7l  l%2 173B. 

237b. 
238 239. 
156: 155,154. 
122 123 124 

194 110. 
113: 
1 7  A, 17% 179,180B. 
1808,187. 
186. 
231,2338,244,246. 
4E. 
259. 
4D. 
260. 
261,262. 
263. 
264. 
2G5,260,267,268. 

176' 234: 2 3 7 ~ .  

1x1~,2~o0,242,243. 

75 
76 
77 
78 
79 
80 
81 
62 
83 
84 
85 
86 
87 
68 
89 
90 
91 
92 
93A 
93B 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
10G 
107 
108 
109 

,I 

* The menn was Inken at Blnirsville intersection of 141A nnd l G A ,  and 141A and 143B. t Mean of No. 301 and  No. 304 was used in tho ndjustmout. 

Lines forming 
equations. 

[See pp. 59-71.] 

169G. 
169D 169E. 
l67A: 
167B GA. 

166B. 
273. 
270,272. 
269. 
16!3E,274. 
227 275 141.4. 
l 4 l h ,  2 h .  
275 279 
281: 192B, 193,208. 
190A. 
277,280. 
282. 
2S.3. 
284 285A. 
2858. 
287,291,204,295. 
288,290,202,293- 
286 289 
297: 301;304.f 
296,300. 
299,302. 
314. 
GA, 365. 
308,316. 
306,308. 
307. 
313. 
315. 
312. 
309,310. 
311. 

i ~ d  

All the leveling by the Coast and Geodetic Survey previous to 1899 was corrected for a 
systematic error before using it to form observation equations. The formula for systematic 
error derived in 1899 (see pp. 442-444, 446, Appendix 8, Report for 1899) was again used, 
tho evidence indicated that a new computation of the constants of this formula would give 
values agreeing closely with the values there given. These corrections for systematic error art3 
shown in the table on pages 84-85. 

Each observed difference in the following table is the directly observed difference corrected 
for systematic error and orthometric correction. 

- - 
No. of 
eqnn- 
tion or 
link. - 

1A 
4 8  
5 u  
GC 
GD 
GA 
Gn 
GC 
61) 
7 .\ in 
i C  
B A  
9 

10 
1lA 
12A 
13 I\ 
14A 
15 
16 
16A 
Inn 
lfjC 
1GU 
17 
lrih 
181) 
18C 
19 

Observation equations, general adjustment of 1912. 
__ ___- 

I - - - - -  --___ 

i 
Observed diffemnoe. Adjusted 1 diflerenco. I 

+ + 
+ + + + 
+ + + + + + + + + + + + + + + + + + + 
+ 

- 

- 
- 

- 

Afetcre. 
14.8235 
5.0717 

35.6iGG 
35.4809 

9.3540 
6.5801 
1.7171 

7.6132 
1.0505 
3.7034 

6.9100 
18.4746 
0. G014 
2.1750 

15. ti932 
15. 6SS1 
77.97iG 

105.1011 
32.6611 
64.7134 
5.5678 

26.4114 
26.4178 
38. 1357 
45.2834 
11.2852 
24.6553 
36.2705 

3.3032 

5.2807 

+ ii.2863 + 1.1 - 24.6571 - 1.6 
-I. 38.2304 - 40.1 

Weight 
P. 

0.39 
1.3 
1.1 
0.48 
2.2 
2.6 
1.9 
3.6 
1.7 

10.0 
1.4 
2.7 
1.0 
0.76 
4.4 
1.0 
0.046 
0.50 
0.032 
0.010 
0.01 
0.396 
1.7 
1.7 
2.1 
0.048 
0.61 
0.61 
0.82 
0.52 

999 
1093 
1212 
2080 
144 
207 
16 
17 
106 
397 
063 
389 
240 
207 
682 
80 

249 
2139 
2192 
935 
106 
30 

7 
11 
30 

161 
1 
1 
3 

830 



I S  

= 
No . o 
equa . 
tinn o 
link . 
- 
20 
21 
22A 
22B 
22E 
22F 
22H 
221 
22 J 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32A 
32B 
33.4 
33B 
34 
35c 
35D 
35F 
35G 
351i 
351 
36C 
36D 
36F 
360 
3614 
361 
3GJ 
36IC 
36L 
37c 
37E 
38B 
39A 
39c 
39D 
4OA 
4OB 
MC 
4OD 
41 A 
42A 
43A 
43B 
43C 
43D 
43E 
43F 
43 G 
44A 
44B 
44C 
44D 
44E 
44F 
45A 
45B 
46B 
478 
47c 
47D 
47F 
470 
47H 
471 
47J 
48 
49B 
50 
51 A 
61I3 
52.4 
63 
64B 
b4C 
65 
60 
67A 
67B 
58A 
58B 
68C 
59 
60 
61 
62 
63 
64A an 

Adjusted 
differencc . 

U . 6 . OOAST AND GEODETIC SURVEY SPECIAL P U B L I C A T I O N  NO . 18 . 

Comc- 
tion u . 

Observation equations. general adjustment of 19124ontinued . 

Obserc-od difference . 

Harrisonville No . 43-Little Rock No . I Or 3 ................................... + 
Pleasant Hill No . LI-Harrisonville No . 43 .................................... - 
Kansas Cit 

Abilene YT-Norfolk NI ....................................................... - 
Abileno Yr-Holliday No . L X I I I  ............................................. + 
Limon N-Abilcne Yz ......................................................... + 
Denver Ar-Limon N ......................................................... - 
Denver A F L i m o n  N ......................................................... - 

. . . . . . .................... Old M R C B M 244-Holliday No L X I I I  - 
Holliday d . LXIII-Harrisonville No . 43 ..................................... - 

Kansas City Old M . R . C . B . M . 244-Pleamnt Hill No . LI .................... - 
Jefferson City Old B . M . 90 (85)-Plensant Rill  fio . LI ........................ - 
Kansa' City Old M . R . C . B . M . 244-Jefferson City Old I3 . M . 90 (85) ......... + 
St . Louis &-Jefferson City Old B . M . 90 (6) ................................. - 
St .. Louis %Jefferson City Old B . M . 90 (85) .................................. - 
Cairo P . B . M . 2-Memphis P . B . M . Memphis ................................ + 
Corinth V-Memphis P . B . M . Memphis ...................................... + 
Cairo P . B . M . 2-Corinth V ................................................... - 
S t  . Louis &-Cairo P . B . M . 2 ................................................ + 
Odin No . V-Duquoin Ra ................ ,._. ................................. + 
Duquoin R d a i r o  P . B . M . 2 ................................................ + 
Savanna P . B . M . 62-Grafton (111.) 1'. B . M . 2 ................................ + 
Grafton (Ill.) . B . M.2-St. Louis & ........................................ + 
Odin No . V-St . Louis & ..................................................... + 
Trenton (1877)-Dcshler 11 .................................................... - 
Deshler I i - C i n c i n n a ~ ~ T  ...................................................... + . - - .... 
U l n p  us-uu!n T o  . \' ....................................................... - 
hlitc ell X-Cincinnati '1'. .................................................... + 
hiitchell X--V inccnnes No . 1 .................................................. + 
Olney BrVinccnne.5 No . 1 ................................................... + 
Iinoxville 933 M C H a r r i m a n  C2 .............................................. + 
Morehead City sea level-Knoxville 933 MC ................................... - 
Knoxville 933 MC-Cleveland 875 MC ......................................... + 
Cleveland 875 MC-U runswick sea level ....................................... + 
Harriman CrChat t snooga  698 N ............................................. + 
Chattanooga 098 W-Dccatur P . B . M . 50 ...................................... + 
Chattanooga 698 N-Cleveland 875 MC ......................................... - 
CincjnnatiT-Geoq?etown W ................................................. - 
Ilaniman CT-Georgetown W ................................................. - 
Grafton(W.Va. hI BelpreNo.XL ........................................ + 

+ 
8. B . M . E - C h i c a  OP . B . M . 99 .............................. - 

+ 

Pittsburg P . R . it . G-Monaca 25 C ........................................... + 

Chicago P . B . M . Q9-E3 avanna P . 8 . M . 62 .................................... - 

- 
Sand Beach 
Marquette 1 (1R7lt-Detour, Ooetz ............................................ 
EscSnaba 1 (1874)-Detour . Goetz ............................................. - 
Sand Beach U . 8 . B . M . E-Trenton (1877) ................................... - 
Trenton (1877)-Buffalo L . H ................................................. + 
BuiTalo L . H.-Oswego A ..................................................... + 
Salamanca 1391 D-BufIalo L . H .............................................. + 
Hornellsville 1141 D-Salamanca 1391 D ....................................... 

Detour Goeti-Sand Beacd U . S . B . M . E ..................................... + 

- 
Oswego A-Homellsville 1141 D ............................................... - 
Elmire 857 A-Homellsville 1141 D ............................................ - 
BaiuSrid e 989 A-Elmira 857 A .............................................. + 
Utica L . f3.92-Bdnbridge 98SA .............................................. - 
Greenbnsh Gristmill-Bainbridge 989 A ....................................... - 
Leboeuf 1193 Pittsbnrg 1890) Buffalo L . H .................................. + 
Irvineton 1167 D-Leboeuf 11&3 P!ttsburg (1899) ............................... - 
kvineton 1167 D-Franklin 987 Pittsburg (1899) ............................... + 
Salamanca 1391 D-Irvinoton 1167 D + 
Pittsburg P . R . R . 99-Fmnklin 987 Pittsburg (1899) .......................... - 
Harrisburg No . XXIX-Pittsbur P R R . 99 ................................ - 
Pittsburg P . R . R . %Grafton ( W  . Va.) M ................................... - 
Hancock F-Cumberland I .................................................... - 

Frauklin 987 Pittsburg [1899)~Leboeuf1193 Pittsburg (1899) .................. - 

Elmira 857 *-Harrisburg No . X g I X  .. 1. ..................................... + 
.......................................... 

Hagerstown A-Hancock F ................................................... + 
Aancock F-Cumberiand I .................................................... - 
Washinaton CaDitol B . M.-Washinaton Jct  . B . & 0 . 41 A .................... - 
Wasbinzton Jcc . B . & 0.44 A-Hnnlcock P ................................... - 
Relay B . & 0.31-Washington Capitol B . M .................................. 
Relay B . Rr 0.31-Wnvhington Jcl . B . & 0 . 4.1 A ............................. - 
Relay B . d: 0.31-Baltimore sea levo1 ......................................... 

- 

+ 
EIarrisburg No . XX1X.n ngerstown A ....................................... . 
Nagerstown A-Wnshin ton Capitol B . M ..................................... + 
~~ndy_Hooksea_fevei-~arrisburg No . X X I X  ................................ - 
L'llcB JA 6 . U2-UswrgO A ..................................................... + 
>reonbush Gristmill-Utira L . S . 92 .......................................... 
:)swogo A-Grconbush Gristmill .............................................. + 

- 

Boston soalovel-Greenbush Gristmill ........................................ - 
Lfreenbush Gristmill-Pouehkoemie 173 A .................................... - 
Ponghkeepsie 173 A-Sandy Ho6k sea level ................................... + 
Bainbridge 989 A-Poughkeepsie 173 A ........................................ + Denver Az-Cheyenne B . 
:heyenno B-Crawford G, .................................................... + 
Vorfolk N1-Crawford G, - 
:he e n n e B  OgdenB ........................................................ + 
Pocatello B a S e a t t l e  sea level ................................................. + 
gorfolk Nl-Sioux City P . B . M . 399 .......................................... + 
3ioux Cit P . B . M . 399-Kansas Cit Old M . 11 . C . B . N . 244 ................. + 
kfarquette 1 (1871)-St . Paul P . B . M . 68 ...................................... 
3t . Paul P . B . M . %Savanna P . B . M . 62 .................................... + 
kbilene YFEI Reno 1327 Reno Junction ..................................... 
21 Reno 1327 Reno Junction-Fort Worth U .................................. + 

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

...................................................... 
lg&n B-P&atello Ba ........................................................ - 

3t . Paul 8 . B . M . 0%-SiouxCity P . 5 . M . 399 ................................. - - 
- 

Meters . 
. 230.073 

48.314 
2.935. 

76.408 
113.306: 
117.774' 

1281.371i 
47.1601 
47.4601 
31.211: 
91.315' 
60.22M 
43.551: 
43.827! 
16 . 7061 
57.1981 
40.464! 
28.853; 
19.788! 
A? . 4%: 
50.172; 
4.078: 

34.465: 
33.4281 
50.755( 
12.80% 
42.8601 
78.284: 
17.06% 
42.594 

17.8341 
266.6371 
30.303( 
41.5687 
55.1414 

1CQ . 7581 
25.7788 

114.441' 
17.4722 

5.1364 
3.1498 
2.622€ 
0.2064 
2.39G 
2.6544 
5.8041 
6.2001 
4.085E 

103.0937 
244.1403 
75.9152 

271.5069 
SG . 4907 
39.9607 

170.4504 
297.3577 
184.2194 
62.8152 

64.9283 
68.1610 
74.2480 

118.0154 
152.8755 
77.1337 
61.7906 
40.0505 
61.9467 
43.4746 
67.2020 
5.7291 

49.2278 
21.8572 
59.4914 

140.5322 
10% 6672 
54.4144 

126 . 9593 
72.5759 
4.2848 

48.5030 
52.7252 

249.0590 
262.4208 
72G . 1522 
657.4283 
636.8017 
49.9520 

1360.0994 
128.9961 
105.0363 
120.8009 
28.3198 
33.7924 
54.57R7 

220.3769 

2 ~ 4  . zav 

7.95711 

. -. 

Weigh 
P . 

0.003 
9.6 
3.0 
0.28 
0.32 
0.028 

0.083 
0.027 
0.77 
0.042 
0.49 
0.038 
0.61 
0.45 
0.070 
0.022 
0.55 
0.32 
0.11 
0.28 
2.2 
0.15 
1.1 
0.55 
0.22 
0.055 
0.14 
0.59 
1.9 
0.02- 
0.19 
0.035 
1.2  
0.77 
0.48 
1.4 
0 .MI 
0.056 
2.5 
1.4 
0.30 
0.18 
0.67 
0.41 
0.53 
0.58 
0.64 
0.35 
0.58 
0.18 
0.18 
0.17 
0.28 
0.16 
0.24 
0.14 
0.65 
0.27 
0.38 
0.28 
0.61 
0.16 
0.057 
0.080 
0.12 
0.18 
0 . G 4  
0.20 
0.26 
0.20 
0.38 
0.19 
1.5 
0.12 
0.085 
0.022 
1.1 
0.83 
0.16 
0.072 
1.3 
1.7 
0.082 
0.89 
0.37 
0.26 
0.19 
0.69 
0.12 
1.3 
0.31 
0.17 
0.21 
0.31 
0.36 
0.44 

o . on4 

. __ 

pU2 . 

3640 
105 
324 

4488 
12 

621 
86 

3r5 
1457 
1339 

0 
2647 
1589 
3180 
536 
310 

1 
782 
704 
263 
396 

0 
1888 

8 
369 

4111 
3061 
597 

2932 
96 
93 

749 
24w 

5 
0 

17 
409 
253 
16 
21 

409 
227 
818 
242 
696 
461 

2 
676 
750 
554 

3660 
128 
420 
52 
0 

182 
187 

2648 
2381 
680 
89 

722 
2667 
647 
180 
843 
2026 
359 
Mx) 
38 

186 
166 
44 
15 
146 

1419 
135 
276 
140 
636 
445 

BO 
'253 
1715 

0 
324 

6859 
577 
32 

6037 
1512 
4043 
442 
234 
16 

131 
700 



PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS . 
Observation equations. general adjustment of 1912-Continued . 

I h c s  . 

Coast and Goodetic Survo leveling of 1899 and  later . United Stabs  Geological Survoy leveling oi I905 
a n d  later; United States Eake Survey leveling. a n d  \ ; a h  lovoling on lakes. except short sories of obsor- 

Enginwr lines wit11 Korn instrument; and  wyc levels run  under the direction of the Corps of Engineers. 

vstions ................................................................................................ 
U n i b d  Stabs  Army. and Board of Engineers on Deep WutorW~yS ..................................... 

United stabs Goological Survey loveling previous to 1905. and Van Ordon 1cveling ...................... 

~ ~ ~ ~ ~ l h ~  by the Baltinloro & Ohio R . R . Co 

................................................................. T. eveling b y  tho pornsylvanin R . R . CO 

............................................................. 
..................................................... Coast and Goodetic s u v o y  1ovChg prOViouS to IS88 

nveragc value of p v l  from all lincs .......................................................................... 

No . of 
oqua- 
tion or 
link . 

Number 
or 

t‘qu~ltion~ 

63 

47 

20 

. 3 

16 

35 

Obscrvcd di8cmnco . 

65 
GG 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

E3 
90 
91 
92 
93A 
93B 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
1M 
107 
10s 
109 

a3 

Fort Worth U-Shreveport P. I3 . N.46 ........................................ 
Port Worth U-Galrestonsea levcl ............................................ 
CumberlnntlI-Aml)lersburg L ...................... 
Cumberland I-. Amblersburg L ...................... 
Amblerslinrg L-Gralton (W . Va . N ............................... 
Amblershnrg L-Grafton (W . Va.] N : : : : : : ................................ 
Crafton 

Uhrichsvillo B . & 0 . 48-Wanviclc B . 6: 0 . 440 ...... 
Warwiclr B . 61 0.449-Deshler TI ................... 
Monacn 25 C-Benwood U . S . E . 94 A ......................................... 
Benwood U . S . E . 94 A-Belpre No . XL ...................................... 
Relprc No . X G P o r t s m o u t h  U . S . E ......................................... 
Portsmouth U . S . E.-Cincinnati T ........................................... 
Bolpre No . XGChi l l ico the  Q ................................................ 
Chillicollie Q-Cincinnati 1‘. .................................................. 
Portsmouth U . S . E.-Chillicothe Q ........................................... 
Chillicot. lie Q-Zanesvillo U . S . E . 1 ........................................... 
Zanesvillo U . S . IC. 1-Uhrichsvillo U . & 0 . 48 ................................. 

W . Va.) N-Benwood U . S . E . 94 A ................................. 
Benwoo(l U . S . E . 94 A-LJhrichsville B . 6: 0 . 4’3 .............................. 

Belpro No . X G Z a n c s v i l l e  U . S . E . 1 ......................................... 
Cumberland I-Pittsburg P . R . R . 99 ......................................... 
Pjllshurg 1’. R . 11.99-Ellwood City B . 6: 0.349 ............................. 
Ellwood City B . 81 0.349-Monaca 25 C ....................................... 
Warwick B . & 0 . 449-Buffalo L . II .......................................... 
Ellwood City B . & 0.349-Allianco B r  . 60 .................................... 
Pekin P . B . N . 4l tGraf ton  (Ill.) 1’. B . N . 2 .................................. 
Chicago E’. B . N . 99-1’ekin P. B . N . 49 ....................................... 

Ogden B-Gaffs L5 ............................................................ 

Monaca 25 C-Allianco Br . 66 .................................................. 

I’ekin 1’. B . M . 49-Oakland Cd ............................................... 
Oakland C4-Olncy B3 ........................................................ 
I’ocatello B.. Crawford G, .................................................... 
Gaffs LrSan Diego sea love1 ................................................. 
B&n U . S . G . S . 4793-Goffs La ............................................... 
Helen U . S . G . S.4793-El Reno 1327 Reno Junclion .......................... 
Belen U . S . G . S . 4793-Port Worth u ........................................ 
Mitchell X-Louisville U . S . E . B . M . GO4 N .................................. 
Vincennes No . 1-Sliawneetown P . B . M . Station ............................. 
Louisrille U . S . E . B . M . GO4 M-Shawneetown Station ....................... 
Oakland C4-T orre Haute U . 8 . G . 8.513 ...................................... 
Terre IInute U . S . G . S . 513-Mitcheli X: ..................................... 
Louisville U . S . E . B . M . GO4 M-Georgetown W .............................. 
Shawneotown P . B . M . Station-Duquoin Rs ................................. 

................................ Louisville U . S . E . B . M . 604 N-Cincinnati T 

Shawneetown P . B . M . Station-Cairo E’. I3 . M . 2 .............................. 
Terre ITauto U . S . G . 9.513-Vincenues No . i ................................. 

+ + 
+ + + 
+ + + + 
f 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. + + 
+ + 
+ + + + + + + + 
+ + + + + 

. 

. 

. 

. 

. . . 
- 

M?cl.s. 
124.9033 
1S4 . i12F 
30.4. S581 
304.6G.X 
191.IIj26 
191.3350 
106 . 1391 
65 . 013.5 

,.I. S770 
lt.(il!LS 
8 . 2007 

26.1638 
3.4540 
5.1164 

2 i  . 95.43 
31.3466 
18.615G 
49 . i222 
23 . so53 
36.4939 
44.7276 
ti2 . lGi0 

112.26ljI) 
124 . !)3SO 
62 . G24S 
8.5124 

41.52S4 
60.2490 
50 . s5m 

239.539s 
523.4SGG 
788 . 6356 
074.3299 
10SG . 1121 
123.89Gl 

18.0875 
35.4239 
24.3858 
24.8277 
9.1381 

43.8087 
25.2914 
53.0330 

136.3223 
34.4018 

Z9.3675 

..... 

Adjusted Cnrrtx- 
diiToronco . I tinn v . 

diitcrs . + 124.02327 + 184.6645 
- 304.7803 . ~ O L T N I R  
i- 19i . ‘~ t i7  + 191.2li7 + lO(i.I61Y - 65.19C.I . ?9 . 3541 
4- l4.<?37i + 11.8363 + S.26’25 + 26.2016 
- 3.44i8 
- 5.1470 + 27.9008 
- 31.3-IRG 
- 18.6161 - 49 . GOSY 
- 23.7631 - 36.5127 - 44 . G967 + 82.1718 + 112.3080 
- 124.S4ll 
- 62 . 6693 + 6.4057 + 41.5272 
- GO . 2343 + 50.9106 + 239.2?46 + 523.5S07 + 786.7842 + G7.1.4165 + 103G.1795 + 1276.5963 + 78.0809 - 35.4387 + 24.4327 + 24.7214 + 9.13G1 + 42.7629 + 26.2730 - 63 .OX6 - 13G.2119 - 34.4091 

mm . . 10.0 . 47.Y + 77.8 
. 114.9 + 56.2 
- 120.9 + 22.7 
- 1s2.9 + 13.4 - 40.2 + l i . 0  
f G1.S + 3i.S + 3G.2 

0 . I1 
- 83.5 - 3.0 - 0.5 + 26.4 + 42.2 - 18.8 + 30.9 + 4.8 + 41.1 + 96.9 - 44.5 - 16.7 - 1.2 - 14.7 + 59.7 - 315.2 
c 94.1 + 148 . G + 14i.O + Gi.4 - 299.8 - 26.6 - 12.8 + 4G.9 - 10G.3 

0.0 - 25.8 - 18.4 - 43.6 
4- 10.4 - 7.3 

- 

79 

. ___.___ 

Weiq!iI 
P . pcz . 

0.37 
0.24 
0.12 
0.15 
0.69 
0.3s 
0 . 14 
0 . t i  
0.24 
0.25 
0 . Y O  
0 . SO 
0.37 
0.54 
0.064 
0 . oC4 
1.9 
0.89 
1.3 
0.82 
O.Oi4 
0.25 
5 . 8 
0.25 
0.21 
0.46 
0 . Go 
0.52 
0 . G5 
1.2 
0.10 
0.10 
0.25 
0.15 
0.16 
0.11 
1.5 
0.80 
0.69 
0.39 
0.81 
2.4 
1.0 
1.0 
1.2 
1.3 

41 
55 
726 

1080 
2102 
5554 

72 
5687 

43 
452 
260 

3055 
529 
708 

0 
446 
17 
0 

906 
1460 

26 
238 
134 
422 

1912 
911 
1G7 

1 
140 

4277 
9935 
1417 
5520 
3‘41 
127 

9887 
1061 
141 

1518 
4407 

0 
1598 
339 

1901 
130 
89 
. 

DISCUSSION OF WEICfHTS . 
Before beginning the adjustment the question of what rclative weights should be assigned 

to the different classes of levelling was again carefully considered . The same criterion for 
determining these relative weights that  had been used in 1899. 1903. and 1907 \vas agalrr used- 
that is. that after the adjustment is made the average value of p2 for each of the groups into 
wliich the leveljq is divided with respect to assigned weights should be as nearly as possible 
the same . 

The weights used in the final solution of the 1907 adjustment were assigned for the first 
trial solution . I n  tho following tables. L is the length of the link tn kilometers . 

Weights used in first trial solution . 
__ 

I -  

Class . 

1 

2 

3 

4 

5 

G 

. 

3 z O  
L 
500 
L 
24 
L 
20 
L 
18 
L 

1000 
LO 

. 

. 

. 

. 

......... 

Avcrny 
pVZ . 

15500 

4263 

1467 

1522 

1475 

1815 

6543 
2__ 
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It is evident from this that the weights assigned to classes 1 and 2 are very much too krge, 
while the weights assigned to the last four classes are relatively correct. A second trial solution 
was then made in which the weights o l  all leveling in class 1 and the Engineer lines with Kern 

The remainder of the leveling in &as 2 was instruments in class 2 were reduced to 

reduced to p while classes 3, 4, 5, and 6 were held a t  their former values. 

300 
7‘ 

100 

This solution gave the following result: 

1 

2 

3 

4 

5 

Coast and Geodetic Survey leveling of 1899 and Inter; Engineor lines with Kern instrument‘ United States 
Geological Surrey leveling ot 1905 nnu later: United Stales Lake Sluvcy le~eling, and water leveling 
on lakes, except short series of observations.. ........................................................ 

Coast and Geodetic SurWy loveling of 1899 and later; Engineor lines with ICem instrument. United Stabs 
Geological survey leve!mg of 1905 and Inter; Umted States Lake Survey leveling, and m&r leveling on 150 ............................................................. 92 - lakes, except short scries of observations.. L 

100 
on Deep Waterways.. ................................................................................ 7 L  

24 
L m 
20 
L 3 
18 
L 1G 

1coo 
3: - L’ 

Wyo levels run under direction of the Corps of Engineers, UnitGd Stntos Army, and Board of Engineers 

United States Geological Survey leveling provious to 1905, and Van Orden loveling.. 

Leveling by the Pennsylvania R. R.  Co. .  

CmSt and Geodetic Survey leveling prOViouS to 18’JO.. 

- 
- .................... 
- ............................................................... 
- ........................................................... Loveling by the I3altimorc & Ohio R. R. Co.. 

................................................... 
___- 

Average vi~luo of pul from all lines.. .................................................................................. 

Wye levels nin under the direction of the Corps of Engineers, United States Army, and Board of Engi- 
nearson Dmp Waterways ............................................................................. , 

United States Geological Survey leveling previous to 1905, and Van Orden leveling ...................... 
hvel ing by the Ponnsylvaniz R. R. Co. .  

20 

3 

1G 

35 

Average value of pvz from all lines.. ........................................................................ 

............................................................... 
........................................................... hveling by the Baltimoro 6 Ohio R. R. Co.. 

Coast and Geodetic Survey loveling pravjous to 1S93.. ................................................... 

100 
L 
24 
L 

L 
18 

lGO0 

101s 

s33 

- 
- 
20 975 

L2 1 

- 1083 

1247 -_ 
..........I 1531 

~ ~ 

This indicates that a still further reduction of the weight of class 1 is necessary and that 
the weights of the other classes are relatively correct. Another solution was made in which 

the weight of class 1 was reduced to T ,  the weights of the other classes not being changed. 

These are the adopted weights which were used in the final adjustment of the level net of 1012. 

150 

Weights used in the qeneral adjlLstment of 2,012. 

Class. 1 Lines. Average 
puz. 

1031 

938 

1004 

933 

1046 

1101 

1033 
P 

These average valucs of pY are so iiearly equal that aiiy cliangs in thc assigned weights 
is not warranted. 

The formation of normal equations by the method of least squares and their solution 
gave the adjusted elevations shown in the table on pages 81-82. For the purpose of showing 
clearly the effects of the orthonietric correction and the new lines the elevations as adjusted 
in 1907 are also placed in the table and the diirerepces (1912 minus 1907) are shown.. 

The resulting probable error of an observation of unit weight is & 32.6 millimeters-that 
is, this is the probable error of the observed difference of elevation on tho two ends of a line 



81 
of such a length as to be assigned unit weight; for instance, 150 kilometers of leveling of the 
class 1 to which was assigned leveling of the Coast and Geodetic Survey of 1899 and later; 
of the United States Engineer’s lines with Kern instruments; of the United States Geological 
Survey in 1905 and later; and of the United States Lake Survcy. This probable error of 
f32 .6  millimeters for an observation of unit weight corresponds to a probable error of f2 .66 
milljnieters for 1 kilometer of leveling of class 1. This probable error is larger than tlie one 
obtained by using the formula adopted by the Seventeenth General Conference of the Inter- 
national Geodetic Association. This dXerence clearly indicates the presence 
of systematic errors in the leveling. Another indication of the presence of systematic errors 
is &he fact that the average pv2 for lines more than 400 kilometers in length is 3000, while 
the average pv2 for shorter lines is only 250. 

PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS. 

(See p. 88.) 

ELEVATION O F  JUNCTION POINTB. 

In  the following table are given the adjusted asd adopted values of the elevation of the 
junction points from the adjustments of 1907 and 1912. 

In the fourth column is given the difference between the two adjusted values, showing 
the effect of the introduction of the new leveling and the orthometric correction into the level 
net. These differences in the eastern part of the country are due almost entirely to the intro- 
duction of the orthometric correction, while those in the central and western parts of the 
country are due to a combination of the new leveling, t’he orthometric correction, and a meter 
error in the 1907 net near Cheyenne, Wyo. 

(See 
p. 76.) The absence of an elevation in this cdumn signifies that the junction point did not 
enter into the 1012 special adjustment and that the standard elevation is the same as the 1907 
adopted elevation. 

junction points introduced into the net for the first time in this adjustment are indicated 

The elevations given in the sixth column result from the 1912 special adjustment. 

m. 
14.6127 
19.8017 
24.1793 
1G.5ri10 
18.2787 

by italics. 
Table of clevutions of junction points. 

--. 

m. mm. ...................... 
...................... 
...................... 
...................... 
...................... 

~~ 

Adjusted rlovation (hwnorul 
adjustment). 

50.73SG 
184.7260 
23,5477 
24.592;; 

Junction point. 

1907 

111. 

........ i . .  ........... 
184. GGS1 - LO. 9 ...................... 

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

Smitliland I’ I). M. XLV ................................................ 
Vidalia LkIV ............................................................ 
Barbinhmling, T. I). M. 53.. ............................................ 
JonOsvillQ P. 13. hf. 4 ...................................................... 
ColumBb’T B bl. 137. ................................................... 
Nonrw 13. B. M. 27 ...................................................... 
Slirovc ‘art P D. M. 46.. ................................................. 
Archibald f‘. D. M. Ardlibnld ........................................... 
Rsyville f. D. N. 16 ...................................................... Vicksbu& SW. base.. ................................................... 
Meridian i: ............................................................... Decatnr ’I?. I3. hl. 50.. .................................................... 
Tuscumbia, 1’. U. M. 9 .................................................... Harriman, Cz.. ........................................................... 
Chattanooga G98N... .................................................... 
~ n o x v i ~ l e ,  943 N. c.. ..................................................... 
Clovoland 875 11. C. .  ...................................................... 
wfllwrso& 1,andhg 1’. 13. N. 64.. ......................................... 
Camden p. 13. M. Camden Iv.. ........................................... 
I,itiia &lr NO. 1 3 . .  .................................................. ZInrrisonvilfe NO. 4.. .................................................... 
Plousmt IIjll’ NO. ~1.. ................................................... 
IIolliday NO’ LXIII.. .................................................... 
Kansss dity ’old hf. 1%. C,. U. 11. 2.14.. ..................................... 
C1ioyonno, b’. .. ;. ......................................................... 
Denver, A l a . .  ............................................................. 
Limon, N.. ............................................................... 
Norfolk’ N I . .  ................. ............................................ 
Sioux dtv,  1’. I$. N. 399.. ................................................. 
St. Paul,l’. u. If. 66. .  .......................................... 
J o f l o r s ~  City old 13. 90 @%). .......................................... Momphis 1;. b. hf. Nompllis. ............................................. 
~orint11 G ............................................ 
Cairo, p. D. 11. 2 .......................................................... 
St. Louis, I ~ 3 . .  ............................................................ 

~ o r t  !Sortli ti.. .......................................................... 

Abileno yz ................................................................ 

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

1 174Oo~-15-G 

35.1840 
SO. 4742 

309.6134 
261.3053 

230.1447 
1S47.5070 
1584. €873 
1W2.0507 
350.7139 
464.1507 
335.1723 
214.4346 
169.9869 
80.6435 

137.6187 
97.3258 

126.1770 

233. nsso 

14. SI27 
19.6617 
24.1793 
16. 5610 
IS. 2767 
23.8916 
59.73S6 

184.7369 
23.5477 
21.592: 
215.7504 

169.5845 
1.43.1694 
241.4790 
211.1590 
284.0746 
266. 300 L 
42.3907 
35.1s40 
80.4742 

261. 3053 

230.1447 
1847.5070 
1584.88i3 

350.7130 
464.1507 
335.1723 
214.4340 
169.0766 
80.0435 

137. 6047 
97.3460 

126. 2001 

ini.8489 

309.6134 

233. o m  

1~3z.0507 

...................... ...................... 
309.4561 -157.3 
261. 1451 -160.2 

229.9730 -171.7 
1847.1&31 -323.9 
1581.7622 -1%. 1 
1631.9971 - 53. G 
350.4667 -2d7.2 
4W. 7560 -394.7 
334.7831 -389.2 
214.1977 -230.9 
IG9.6!l3@ - 93.0 ...................... ...................... 

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

o2. 9184 -170.5 

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

1912 

___ 
DifTer- 
onco. 

mm. - 39.6 .- 4G.l - 43.7 - 46.5 
- 62.9 - 66.5 - 72.1 - 50.3 - 51.0 - 49.3 
+loo. 5 + 87.1 + 86.2 + 65.G + 60.8 
t- 72.1 + 71.7 - G0.9 - 59.0 - 66.7 
-182.5 
-185.5 
-192.7 
-194.4 
-255.3 - 87.0 - 21.9 
-191.9 
-316.3 
-299.9 
-312.1 
-172.8 - 83.3 + s7.1 
-113.9 
-152.0 

- 

- 60.0 

Adopted olovution. 

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

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

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

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

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

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

Table of elevations of junction points-Cont inued. 

303.99GO 
301.0750 
355.9911 
226. C!192 
303.6738 
494.8938 

Adjustcd elevntion (general 
adjustment). 

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

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

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

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

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

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

Junction point. 

128.2339 
190.1244 
71.nmo 
27.fi.m 
21,8587 

1fiS. 2ii05 

1 1907 

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

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

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

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

........................................................ 
............................................................... 0.v ............................................................... 

Cincihati, Tor  City 1%. M. Xo. 1.. ............... 
Marquotte l(1871) ........................................................ 
Detour,Goetz ............................................................. 
Sand Beach, U. S. B. M. E.. .............................................. 
Trenton (1877) ................................................ 
Desliler, 11.. .................................................. 
Wanvick n. & 0.449 ........................................ 
Uhrichsi-hlo 13. & 0 . 4 8  ...................................... 
Zanesvillc, d. 5. E. 1. ........................................ 
Chillicothe 4 .................................................. 
Por t smo~A u. s. E ...................................................... 
Belpre, No. kL.. ......................................................... 
Benwood U. S. E. 94A .................................................... 
Monaca, d5C.. ............................................................. 

Escanaba,'l (1874) ......................................................... 

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

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

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

Pocatello Ba ......................................................................... 
Ogden, B' ............................................................................ 
aoffs Ls.. . .-. ....................................................................... 
Beled, U. S. C .  S. 4793.. ............................................................ 
Georgetown W ...................................................................... 
Louisville b. S. E. B .  M. 604M ..... .-. .............................................. 
Mitchell, k.. ................ ................................................. 
T m e  Haute U. S. G. S. 513.. ................................................. 
VincenneJ fvo. 1 .................................................................... 
Oakland &, ..................................................................... 
Shawne&wn, P .  R .  M. Station.. ................................................ 
Duquoin, R3..  ....................................................................... 

301.A531 
52.7276 

131.1893 
'76.7788 
4.2255 

1012 

. 

. . 

. . 

Diffcr- 
ence. 

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

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

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

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

mm. 
-1co.7 
-229.0 
-220.4 
-190.3 
-228. 6 
-21s. 3 - 57.0 
-2R7. 9 
-254.8 
-2'8.5 
-202.3 
-139.7 
-122.5 - 95.7 - 82.8 
- 48.0 - 36.1 - 29.2 - 10.3 + 21.5 + 20.1 + 19.0 + 20.7 - 67.1 

- 51.4 + 26.6 + 30.6 + 28.3 + 11.2 + 17.4 + 7.0 + 7.2 + 1.8 + 11.4 + 5.4 - 33.1 - 50.2 - 61.8 - 93.7 - 24.3 - 13.7 - 43.2 - 65.6 - 23.2 

- 30.7 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

Adopted elevation. 

1012stnnd- Differ- 
1907 1 nrd. 1 ence. 

m. I m. 1 nm. 
130.2fi33 ...................... 
180.5371 
180.3077 
138.8128 
148.1688 
EO. 8293 
1%. 5849 

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

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

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

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

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

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

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

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

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

...................... 
189.2904 
197.5211 
209.2284 
331.0706 
271.3996 

108.7402 ...................... 
348.2288 ...................... 
424.1356 ...................... 
261.7098 ...................... - 1  179.8C.XO ...................... I 

........... 

........... 

........... 

.......... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

........... 

C U I .  Y Z S I  .......... 
131. !7G2 .......... 

.......... : I  ........ 
1G6.85DG .......... 
131.04t4 .......... 
133.041G .......... ~ - "  -"-- 
IW.OYX,V .......... 
140. DO33 .......... I 

* The following bench marks am on tho linos used in the 1907 ndjnstnlent, but did not nppcar as jiinction points; their elevations, ns obtnincd 
from that adjustinexit by tlio usual Inctliod (seo p. 57), aro as follows: 
El Reno, 1327 Reno Junction ....... 408.1786 Ogden, U.. ......................... 1309.7019 Vincennes No. 1. .................. 131.1209 
Cmwford GI. .  ..................... 1121.5968 Georgetown W.. ................... 2U7.3314 Oaklaqd, 6,. ....................... 199.0415 
Pocat,-,llo; B8.. ..................... 1359.8535 Mitchell, X l . .  ...................... 209.4321 Duquom, R3..  ..................... 146.9633 

DYNAMIC NUMBERB. 

On pages 49 to 53 are discussed the orthometric and dynamic corrections which must be 
applied to the observed differencos in elevation in a net to mako the results accordant. The 
elevations of junction points resulting from the 1012 general adjustment which are given in the 
above table are what are termed orthometric elevations. 

In  tho table below are given the orthometric elevation for each of the junction points, tho 
dynamic corrections for elevation and latitude, and the resulting dynamic number. 

In addition there are shown in the table the dynamic numbers for a number of bench marks 
a t  the highest and lowest points of some level linos, and.also at  a few points of decided chanp 
in grade. For tho method of obtaining the orthometric elevations which are needed in com- 
puting the dynamic numbers of the additional points, see pago 57. 



PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS . 

I’lacc and bonch mark . 

Comparison of orthometric elevations and dynamic numbers . 

Lati- 
tude . 
9 

Smithland La . P . B M . I L V  .............................................. 
Vidalia, LA., L k I V  ........................................................... 
Barbin Landing 1.8. T . B . M . 53 ............................................ 
Jonesville La f’. B.’M. 4 ........................ :. ......................... 
Columbia: La:’ T . B.M. 137 .................................................. 
Monroe, La . 2 . B . M . 27 ..................................................... 
Shreve ort, La., P . B . M . 46 ................................................. 
Fort q o r t h  Tex U ........................................................ 
Archibald La . PI B . M . Archibald .......................................... 
Rayvillc, La  . b . B . M . 16 .................................................... 
Vicksburg diss S . W . Base ................................................. 
Meridian Miss ’% ........................................................... 
Decatur h a . ,  $. B . N . 60 ................................................... 
Tuscurnbia Ala., 1’. 13 . M . 9 ................................................. 
EIarriman, +enn., cZ ......................................................... 
Chattanooga Tenn., 698 N ................................................... 
Knoxville gem 933MC .................................................... 
Clevcland’Tenn”875 MC .................................................... 
wilkcrson)s ~an i ‘ ing  ~ i s s  P . H . M . 64 ...................................... 
Camden Ark . P . B.’M. I? .................................................. 
Little Rbck Ark 3 O r  NO . I ................................................. 
Harrisonvilfe Md’ No . 43 ................................................... 
Pleasant Bid, Mi.’ No . LI .................................................. 
Holliday Kans b o  . LXIII ................................................. 
Ihnsasdi ty  NZ Old M . R . C . 13 . M . 244 ................................... 
Chcycnne Wyo “B ......................................................... 
Denver dolo 22. .  .......................................................... 
14imon,9C~lo.l)N ............................................................. 
Abilene kans YZ .......................................................... 
Norfolk’ Nebr.yN,. .......................................................... 
SiouxCIt Iowa I’ I3 . M . 399 ............................................... 
St.P*ul ,~inn. ,P.B.M.68 ................................................. 
Jefferson City Mo . Old B . If . 90 ( 8 5 )  ........................................ 
Memphis Te& . . B . M . Memphis ......................................... 
Corinth kiss J ............................................................ 
Cairo 111 p.’h. M . 2 ........................................................ 
St . L&iS’’bio 14 ........................................................... 
Grafton, ill., ii . B . M . 2 ..................................................... 
Chicago ’111 . ’P. B . M . 99 ..................................................... 
Pekin i l l  . f’. B . M . 49 ........................... :. ......................... 
O l n e i  111.’ 138 ............................................................... 
Odin ill t ................................................................. 
Cinc&nddi, Ohio, T .......................................................... 

Detour, dich., Goetz ........................................................ 
Sand Beach, Mich., U . S . B . M . E ........................................... 
Trenton, Mich . (1877) ........................................................ 
Deshlcr Ohio 3, ............................................................. 
warwicir 0140 B . & 0.449: ................................................ 
Uhrichsvhle Ohio B . .A! 0.48  ............................................... 
Zancsville, dhio, rf . S . E . 1 .................................................. 
Chillicothe Ohio aj ........................................................ 
Portsmouth, Oh$ . 8 . E .................................................. 
Bolprc Ohio N o . k L  ....................................................... 

U . S . E . 94 A .............................................. 
Monaca f’a ’ 2 5 6  ............................................................ 
Allinnd, Odio Br . 66 ........................................................ 
EllNood City ’Pa . B . & 0.349 .............................................. 
Lebocuf, l’n.,’ll93’l’it,tsburgh (1899) ......................................... 
Pranklin, Pa 987 Pittsburgh (1899) .......................................... 
Irvinoton Pi:, 1167 D ....................................................... 
PittsburgL ~ a . ,  P . R . R . 90 ................................................. 
Grafton Jd . Va . M .......................................................... 
h b l c r h u r g ,  d . ~ e . ,  L ..................................................... 
Hancock,W.Vn. B ......................................................... 
Cumborland, M~I.’, I ......................................................... 
Washington Junction Md . B . & 0 . 44 A .................................... 
Washington D . C CApitoiJj . M ............................................ 
Relay Md h . & 5 31 ...................................................... 
HagcktoA Nd. A ......................................................... 
Hnrrisburg,’Pa., !No . XXIX ................................................. 
Elmira N . Y . R57 A ........................................................ 
Uornolhville, 51 . Y., 1141 D .................................................. 
Balamanca N Y . 1391 D .................................................... 
B d a l o  N.’Y, L.’II ......................................................... 
Bninbrhge N . Y . 989 A .................................................... 
Poughkee <io, N . k 173 A .................................................. 
Oswego, N . k A ............................................................ 
El Reno Okla 1327 Reno Junction ......................................... 

Savanna I11 . P . B . M . 62 ................................................... 

Marquetlo, Mich., 1 (1871) ................................................... 
Escanaba Mieh., 1 (1874) .................................................... 

Bcnwdod w‘ Va 

Utica, N . $: L . S . d ........................................................ 
Greenbush, N:’Y., Gristmill ................................................. 
Crawlod, No;;., G, ......................................................... 
Ogdcn dtah ............................................................. 
GOBS, kal . I.!s ............................................................... 
Geor&lown 9; . W ........................................................ 
Mitchell Ind . k ............................................................ 

Pocatcllo Idoho, us ......................................................... 

B&n N . hex  . U . S . . 8 . 4793 ............................................. 
Louisvillo,ky . i r . s .E .B.M.604N ........................................ 
TemJ&&bd., U.S. Q.S. 613 ........................................... 

Junction points . 
0 .  

30 55 
31 35 
31 09 
31 3 i  
32 05 
32 20 
32 30 
32 4.5 
32 20 
32 28 
32 20 
32 22 
34 36 
34 43 
35 56 
35 03 
35 58 
35 09 
33 35 
33 35 
34 44 
35 40 
38 4i 
39 02 
39 07 
41 08 
39 45 
39 16 
38 55 
42 01 
42 3” 
44 57 
38 35 
35 09 
34 56 
37 00 
38 37 
38 5S 
42 06 
41 53 
40 34 
38 44 
38 37 
39 06 
46 33 
45 44 
45 59 
44 02 
42 09 
41 12 
40 55 
40 24 
39 56 
39 20 
38 44 
39 17 
40 01 
40 41 
40 55 
40 51 
41 55 
41 24 
41 60 
40 20 
39 20 
39 23 
39 42 
39 30 
89 li 
36 53 
39 13 
39 38 
40 10 
42 05 
42 20 
42 10 
42 52 
42 18 
41 42 
43 OB 
43 27 
42 40 
35 33 
42 4‘2 
42 51 
41 13 
34 55 
34 38 
38 13 
38 15 
38 44 
39 28 

Ortho- 
metric 

dovation . 
7s . 

Meters . 
14.7729 
19 . SlSF 
24.1366 
1F . 5142 
18 2257 
23 . x?xi 
59 . G M  

184 G64b 
23.4374 
24.541C 
26 . 7101 

104.9494 
169 . 6716 
143.2576 
241.5452 
211.2390 
284.1467 
266 . 3751 
42.3298 
35.1250 
80 . a i 5  

2F1.1198 
232 . 8962 
239.9503 

1847.221 7 
15S4.8003 
1632.02hS 
350.5220 
4F3 . E344 
334.8724 
214.1125 
109.803R 
80.5602 

137 . 6918 
97.2321 

126 . 0481 
130.1268 
1.W . 33il 
180.140i 
138 . 6225 
147.9402 
160.6130 
166.52CO 
185 . R36l 
180.7168 
183.4007 
177.5945 
183.824C 
217.2554 
292.0931 
262.7391 
213.0432 
194.42il 
1G3.0786 
189.2801 
197.542( 
209.1794 
331.0201 
271.351? 
3IB . 940i 
301.031C 
355.0414 
226.654t 
303.7044 
494.9221 
128.2451 
190.141F 
71.0730 
27 . 6105 
21.8605 

108.2il’l 
108.7450 
261 . 6686 
345.li95 
424.00SO 
170.7851 
301.6304 
52.7160 

131.1525 
76.7223 
4.2062 

405.0816 
1121.0991 
1300.3237 

186.7842 
1461.2611 
267.3015 
131.0896 
209.1505 
156 . 0739 

309.4309 

1310.3649 

= 
Dynamic 
iorrection 

for 
latitude . 

-D1h . 

-0.01S4 
. . 0236 
. . 0296 
. . 0196 . . 0210 
. . 0266 . . OF66 . . 2022 
. . 0260 . . 0Zi6 . . 0302 . . 1163 
. . 1 5 8  . . 1329 
. . 1986 . . 1s99 . . 2328 
. . 2.372 . . 0434 . . 0.360 
. . 0’145 
. . 1793 . . 1485 
. . 12i3 . . 1239 . . 6569 

. . 8.571 . . 1952 . . 12i4 

. . 0761 . . 0010 

. . 0997 . . 0717 . . 1252 . . OiOS 

. . 0737 . . 0719 . . 0482 . . 0517 . . 05G5 . . OS48 . . 0938 

. .om + . 0205 + . 0122 + . 0166 . . 0158 

. . 0483 . . Oi59 

. . 1097 . . 1110 

. . 0091 . . 1010 

. . 0935 . . OQ92 

. . 0004 . . os70 

. . 1264 

. . 1035 

. . 1033 . . 0997 . . 1038 

. . 0051 

. . 1577 . . 2548 . . OG23 . . OM3 . . 0372 . . 0155 

. . OH6 . . Ox28 

. . 0473 . . 0.03 . . OS56 

. . 1107 . . a354 

. . Oi50 . . 0160 

. . 0230 . . 0110 . . 0009 . . 34F6 . . 23i6 . . 2694 . . 4560 . . 7165 
-1.3665 . . 1657 . . os09 . . 1199 
. . 0792 

. . irm 

3ynamic 
ormctior 

for 
levation . 
-D%hZ . 

.o . 0000 . . 0001 

. . MH)1 . . 0000 . . 0001 

. . 0001 . . OOOG . . 0053 . . om1 . . 0001 

. . 0001 . . 0017 . . 0045 . . 0032 

. . 0091 . . 0 0 i O  . . 0127 

. . 0111 . . 0003 . . 0002 . . 0010 

. . 0150 . . 0107 . . 00s5 

. . 0053 . . 5370 

. . 3949 . . 4193 

. . 0193 . . 0339 . . 0177 . . 0072 . . 0045 . . 0010 . . W O  

. . 0015 . . 0025 . . 0027 . . 0051 . . 0051 

. . 0030 

. . 0035 

. . 0041 

. . 0043 

. . 0054 . . 0051 

. . cQ53 . . 0050 . . 0053 . . 0074 . . 0134 . . 0109 

. . 003 . . 0059 . .00 42 

. . 0030 . . MI61 . . 0069 

. . 0176 . . 0116 . . 0208 

. . 0143 ... 0199 

. . 0081 

. . 0145 . . 0:!46 . . 002G . . 0057 . . Om8 . . ooo1 . . 0001 . . 0045 

. . 0108 . . 0191 

. . 0 2 s  . . 0051 . . 0143 

. . 0004 . . 00217 . . 0009 . . ow0 . . 0‘68 . . 1078 . . 2909 . . 2G99 . . 0974 . . 3358 . . 0112 . . 0027 . . m9 . .oms 

. . 0019 

Total. 
dynamic 
correc- 
tion . 

-0.0184 . . 0237 . . 0297 . . 019ti . . 0211 . . 0267 
. . 0672 . . 2075 . . 0267 
. . 0276 . . 0303 . . 1202 - . 1633 . . 1361 
. . 2077 . . 1960 - . 2455 . . 24x7 
. . 0437 - . 03GZ . . 0i55 
. . 1943 . . 1592 . . 1358 . . 1322 
-1.1939 
-1.1580 
-1.2i63 
. . 2145 . . 1613 . . 0933 . . my2 
. . 1012 . . Oi2i . . 1282 . . 0723 . . 0762 . . 0746 . .om . . 0568 . . 0595 
. . 0883 . . 0979 . . 0943 + . 0211 + . 0071 + . 0113 . . 0208 
. . 0530 . . 0833 . . 1231 . . 1219 . . 1002 
. . 1069 
. . 09i7 . . 1048 
. . 0965 . . 0899 

. . 1151 

. . 1241 . . 1140 
- . 1237 
. . lo33 . . 1722 
. . 2934 - . ow9 . . 0990 . . 0380 . . 0156 
. . Os17 
. . 08i3 . . 0493 
. . OS10 . . 1047 
. . 1390 . . 0405 
. . 0893 . . 0164 . . 0257 . . 0119 . . 0009 . . 3724 . . 4354 . . 5603 . . 7259 . . 8139 
-1.7023 . . 1769 . . OS36 . . 12BS . . 0830 

. . i ~ a  
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Dynamic 
number . 

H . 

un1is . 
14.7545 
19 . 7919 
24.103 
16 . 4949 
18.2Oi6 
23.8120 
59.6119 

184.4573 
23.4707 
24.5140 
26 . 6798 

104 . 5292 
169.50% 
143.1215 
241.3375 
211.0427 
283.0012 
266.1268 
42.2861 
35.0558 
80.3320 

300.2366 
260 . 9GOB 
232.7604 

1846.0278 229.8181 

1583 . 6423 
l&BO . 7.525 
350.30i5 
463 . 6131 
334.7786 
214.1143 
169 . 6996 
80 . 4875 

137.5636 
97.1598 

125.9719 
130.0522 
180.2838 
180.0929 
138.5630 
147 . $519 
160.5151 
166.4320 
185.8572 
180.7239 
183.4120 
177.5i37 
183.7710 
217.1721 
291.9700 
282.6171 
212.9370 
194.3202 
162.9808 
lX9.li5.3 
197.4461 
209.0S95 
H33.8775 
271.23F1 
363 . 8166 
300 . 9116 
355.8177 
226.5613 
303.5322 
494 . G2R7 
128.1802 
190.0428 
71.0350 
27.5949 
21.84wI 

168 . 1846 
108 . 6964 
261.5Si6 
346.0748 
423.92‘Jo 
179.7446 
301.5411 
52.6996 

131.1268 
76.7104 
4.2053 

404 . 1092 
1120.6837 
1359.7834 
1309.63W.l 
785.9703 

1459.5588 
267.12% 
131.OOCQ 
209.0237 
l55.990.l 
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Junctian pints-Continued . 
Vincennes Ind No.1 ....................................................... 
Shamneetown Ill., P . B . M . Station ......................................... 
Duquoin, Ill.,'Ra ............................................................ 

Additional points.* 
Qallitzin Pa P .R.R.No.6  ................................................ 
Sand Patch, h., B . &. 0.186 ................................................ 

Oakland, fll., d ............................................................. 
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. .  
38 40 
39 39 
37 42 
38 02 

40 29 
39 49 

Comparton  of orthometric elevations and dynamic numbers.Continued . 

";km- 1 Corrected 11 
correc- d8erence . Equation . 
tion . 

Place and bench mark . 

Obsorved 
difloronce . 

Lnti- 
tude . 

1A ....................... 
413 ....................... 
5 0  ....................... 
5 c  ....................... 
5D ....................... 
6.4 ....................... 
GI3 ....................... 
6C ....................... 
6D ....................... 
7A ....................... 
71) ....................... 
7c ........... -: .......... 
SA ....................... 
9 ......................... 
10 ........................ 
11A ...................... 
128 ...................... 
1 3 8  ...................... 
14A ...................... 
15 ........................ 
16 ........................ 
16A ...................... 
1GB ...................... 
1GD ...................... 
17 ........................ 
18A ...................... 
180 ...................... 
18C ...................... 
19 ........................ 
20 ........................ 
21 ........................ 
22B ...................... 
22E ...................... 
22F ...................... 
2211 ...................... 
221 ....................... 

~ F C  ...................... 

BA ...................... 

.... 

Meters . + 14.8235 + 5.0723 
- 35.8766 + 35. 48.19 + 9.3550 + 5.5993 + 1.7178 - 3.3031 - 7.6127 + 1.0548 + 3.7047 + 5.2811 + 6.9112 + 18.4760 + O.fi914 + 2. 1760 + 15.5581 + 15.6887 + 77.9193 + 104.9308 + 32.3287 + 64.7374 + 5.5G.52 

+ 23.4163 + 38.0139 + 45.2904 + 11.2870 - 24.5491 + 38.2ii7 + 229.7044 - 48.3294 

- 76.4363 - 113.4460 + 117.8405 
+1281.50.l6 - 47.1272 

+ 20.4098 

- 2.9496 

Ortho- 
metric 

olevation . 
h . 

Meters . 1 Metern.?. 11 
.......... + 14.8233 2 s  ....................... 
.......... + 5.0717 % ........................ .......... - 35.8703 24 ........................ 

Meters . 
130.8009 
198.8568 
106 . 3682 
140.7773 

Meters . - 47.4193 
- 31.2385 
- 91.34'8 

659.7338 
693.1056 

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

Dynamic 
correction 

for 
latitude . 

-Dih . 

...... + 35.4809 25 ........................ + 60.2292 + 9.354s 28 ........................ - 43.6058 + 6.5091 27 ........................ - 43.6270 + 1.7171 28 ........................ + 16.7198 - 3.3002 29 ........................ + 57.1810 - 7.6132 30 ........................ - 40.6991 

-0.0758 . . 0975 . . 0708 . . 0896 

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

. . 2738 . . 3295 . . 0395 

. . 3669 . . 0375 . . 3888 . . 2065 . . 13Fi . . 0777 

....... + 2S.670G 
+ 19.7118 + 43.3714 
-I- 50.2177 

..... - . 1320 + . ol?5 - . 7725 
-1.7347 - . OK32 

.......... 

.......... 

.......... 
+0.1381 
......... 
+0.0584 
+0.2701 
t-0.3530 

.... 
-1.1300 - . 3350 - . 7097 - . 1350 . . 1987 
-1 . 9610 

+ 18.4746 33B ...................... & 4.0E25 + 0.6914 34 ........................ + 34.4398 + 2.1750 35c ...................... - 33.4115 + 15.6832 35D ...................... + 50.8004 + 15.F8.51 35F ...................... - 12.8461 + 77.3776 35G ...................... + 42.0382 + 105.1911 351I ...................... + 78.2550 + 32.GGll 351 ....................... + 17.n7.56 

I 

* See page E? . 

...................... 
36D ...................... 
36B 
36G 
30 I-I 
361 
36J ....................... 
3GIC ...................... 
36L ...................... 
37c 
37E 
38B ...................... 
39h 
3% ...................... 
38D ...................... 
40h 
40D ...................... 

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

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

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

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

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

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

Dynsmii 
:orrectioi 

for 
!levation 
-Dd? 

-0.0027 . . 0062 . . 0018 . . 0031 

. . 0685 . . 0756 . . w09 

. . 0900 . . 0054 . . 0270 . . 0076 . . W56 

. . 0122 

. . 1286 . . 0326 . . 7019 . . 3164 . 0300 . . 2137 . . 2588 . . C659 . . 0034 . . 0072 . . 7730 

- 
-c + + + 
- 
- + + - + 
- + - 

- 

- 

Total . 
dynamic 

tion . correc- 

-0.0785 - . 1037 - . 0726 - . 0927 

. . 3423 

. . 4051 . . 0404 . . 4769 . . 1029 . . 4158 . . 2141 . . 1820 

. . 0899 . . 2606 + . 0099 
-1.5344 
-2.0511. . . 0032 
-1.3337 . . 6238 
-1.3756 . . 1384 
. . 2059 
-2.7340 

Dynamic 
number . 

11 . 
Metric 
m i l s  . 
130.7224 
198.7531 
106.2956 
140.6846 

659.3915 

214.31CE3 
2213.8112 

CORRECTIONS APPLIED IN THE 1912 QENERAL ADJUSTMENT . 
The three tables which follow have been prepared in order to exhibit fully the facts as to 

Table 1 gives the observed and corrected diil'erence of elevation of the end bench marlcs 
the corrections applied to the lines used in the 1912 net . 
of each link corresponding to  the equations given on pages 77-79 . 

TABLE 1.-Diferences of elevation . 

Obscrved 
difference . Equation . Ortho- 

metric 

tion . 

&ters . 

corrw- 

........ 
-0 . ooo9 
-0.0040 
-0.0004 
-0.0007 
-0.0007 
-0.0001 
-0.0005 
-0.0003 
-0.0013 
-0.0004 
-0.0012 
-0.0ow 

-0.0030 
-0.0036 
-0.M)Ol 
-0.0008 
.O . 019G 
-0.0240 
+0 . 00% 
+O.O01G 
+0.0015 
.O . OOGF 
-0.0070 
-0.0018 
.0 . 00c2 
-0.0072 
-0.0997 
-0.0030 
-0.0017 
-0.0099 
+O . 1403 

-0.0510 
-0.0721 

........ 

........ 

........ 

+o . on40 

......... ......... 
, ......... 
.......... 
+0 . 1284 ......... ......... ......... .......... 
+o . 4690 
+O . 0180 
+0 . 0158 
+O . 0370 
......... .o . ncgs 
-0.0821 
+0 . 0302 

+ 64.7134 + 6.5078 + 2G.4114 + 26.4178 + 38.1357 + 45.2834 + 11.2862 - 24.5553 + 38.2705 + 230.0737 - 48.3144 - 2.9355 . 76.40Si . 113.30C3 + 117.7747 
+1281.3715 . 47.lCOl 

Orthc- 
mctrio 
c o r n -  
tion . 

Meters . 
-0.0b07 
-0.0080 
+0.0044 
-0.0092 

-0.0009 
-0.0134 
+o . 0021 
-0.0221 
-0.OlG9 
-0.0080 
-0.0121 
-0.0450 
-0.0040 
+0.0002 
-0.OlCG 
-0.0454 
-0.0015 
+0.00C3 
-0.0011 
-0.0008 
-0.0001 
+0.0113 
-0.0168 
-0.0525 
-0.0179 
-0.0076 
4-0.0022 
-0.0214 
+O . OB71 
.O . 0016 
+n . ooto 
3.0.0203 
-0.0377 
-0.0351 
+0.0C41 
-0.0102 
+0 . 0041 

......... 

System- 
ati .: 

correc- 
tion . 

Meters . 
+O . 0392 
+O . 0359 
+0.0270 

+O . 0540 
........ 

........ 
4-0.0141 
+O . 2563 

+O . 0850' 
+O . 1370 

........ 

........ 
3.0.0253 ......... 
......... 
+0 . 0381 
-0.0644 
30.0::04 
-0 . 0060 
......... 
......... ......... 
......... 
......... ......... ......... 
......... 
+0.0400 ......... ......... ......... ......... ......... ......... ......... 

Corrected 
Wierenca . 

Meters . . 47.4m . 3i.ziia . 01.3154 + Go.2200 . 43.5512 
. 43.8279 + lG.7064 + 57.1981 . 40.4649 + 25.8537 + 19.7638 + 43.1953 + 60.1727 + 4.07% + 3.1.4G53 - 33.4281 + 60.7550 
- 12.8095 + 42.8G-01 + 78.2843 + 17.0585 + 42.6944 - 284.2355 + 17.8344 
4- 233.C37l + 30.3 0x6 + 41.5% . 55.1414 . 100.7~61 . 25.7758 + 114.4413 + 17.4722 - 6.1304 + 3.1198 - 2 . 6226 . 0.2064 + 2.3942 . 2.C544 
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62 . a 
28.6 
31.1 
4 7 . 0  
23.0 
21l.G 
2 j . G  
17.5 
25.0 

85 

................ - 50 . G 

................. - 20.0 

.................. + 33.2 

.................. + G5.0 

.................. + 6.1 

.................. + 10.9 

.................. - 2.0 
................. + 2.1 - 7.9 .................. 

Observod 
Eqwtion . dScrenca . 

2.4. !) 
22.5 

118 . ti 
3F.L. 
36.2 
36.0 
45.2 

10.5 
1S.8 
Gl.0 
67.6 

IS4 . ti 
475.1 
113.0 
108.2 
37.1 

4fi  . J 
107.1 
41.7 
48.6 

12'3.1 

507.0 

1m.o 

. 
Meters . 

4oc ...................... + 5 . m o  
40D ...................... G . lGSG 
41A ...................... + 4.0743 
42A ...................... + 103.0865 
43A ...................... + 244.1209 
4373 ...................... - 75.9076 
43C ...................... - 271.4866 
43D ...................... - 86.5039 
43E ...................... + 39.9664 
4317 ...................... - 170.4278 
B?G ...................... - 207.3734 
MA ...................... + ia4.2000 
413 ...................... - ~ 2 . ~ 1 n  
44c ..................... - 7.9602 
44D ...................... + 51.9415 
44E ..................... + 68.1732 
41F ..................... - 74.2G.53 
45A ..................... - 118.0141 

460 ...................... - 47.1118 
47B ...................... - 61.8102 
47C ...................... + 40. 0451 
47D ...................... - G1.9468 
47F ...................... - 43.4779 
470 ...................... - 67.2077 
47H ...................... - 5.72S2 
471 ....................... - 49.2281 
475 ....................... + 21.8572 
48 ........................ - 59.5451 
49B ...................... + 140.4503 
50 ........................ - 108.7551 
61A ...................... -I- 54.4108 
510 ...................... - 126.9618 
52A ...................... + 72.5714 
63 ........................ - 4.2898 
540 ...................... - 48.5028 

- 

45B ...................... + 1~2.0102 

60 ........................ + 105.1242 

62 ........................ - 28.2743 
61 ...................... - 120.6951 

03 ........................ + 33.8437 

....... 

....... 
f 125 . '1 
....... 

....... 

....... 

....... + m . n  + 18.0 + 15.L + 37.0 ....... - 09.8 - 83.1 + 39.2 + 30.2 + 35.9 

....... 
f 54.6 
....... 
+ 14.1 

+ 27.0 

....... 

TABLE 1.-Differences of eZevation-Conti~~ued . 

1BD ...................... 
17 ........................ 
1 S I  ...................... 
181) ...................... 
1sc ...................... 
19 ........................ 
20 ........................ 

.... 
Ortlic- System., Ortho- 
metric atic Correctod /I 
corn-  corm- di!fcrcncr . 
tion . tion . tion . 

Meters . Meters . 
.n . om .......... 

Equation . 
-- 

2.1 
0.01s 
0.81 
0.81 
0.82 
0.52 
0.0033 

-0.0316 .......... 
+0.0115 .......... 

+0.0194 .......... 
.......... 

4 u  ....................... 
5 0  ....................... 
5C ....................... 
51) ....................... 
6A ....................... 
6 0  ....................... 
6C ........................ 
6D ....................... 
7A ....................... 
713 ...................... 
7 c  ....................... 
SA ....................... 
9 ......................... 
10 ........................ 
11A ...................... 
IZA ...................... 
13A ...................... 
15 ........................ 
16 ........................ 
I8B ...................... 

...................... 14A 

MA ...................... 

+O.OOiZ ......... 
-0.0057 ......... 
-0.0226 ......... 
+0.0188 ........ 
- o . n i i ~  ........ 
-1-n.0158 ........ 

1 .3  
1.1 
0.48 
2.2 
2.5 
1.9 
3.8 
1.7 

10.0 
1.4 
2.7 
1.0 
0.76 
4.4 
1.9 
0.040 
0.50 

0 . 01!; 
0.016 

1.7 

. n 032 

0.39 

+0.0032 .......... 
-0.0132 ......... 
-0.niz2 .......... 
+0.0173 .......... 
-0.oni3 ......... 
-0.0347 .......... 

10.3 

19.8 
32.0 
~ 4 . 3  

23.8 
144.2 
46.1 

27.5 

* -  

15.5 

~82.0 
2555.4 
257.4 

24.9 
62.2 

-0.0219 .......... 
.o . oom +o . 019s 
+n . 0008 +o . 0040 +o.ooni ......... 
+0.0033 ......... 
+0 . 0051 .......... 
-0.0009 .......... 
+n.0003 .......... 

.................. - 6.3 

.................. - 12.0 

.................. - 15.5 

.................. + 16.5 

.................. - 8.5 
+13S . 1 - 211.G - 73.5 
................. - 05.4 

.................. - 21.G 

.................. + 11.5 

+ 58.4 + 213.3 + 291.7 
-1-270.1 - 511.X - 241.7 
f362.0 - 2i0.7 + 81.3 

.................. - 2.0 

.................. + 8.8 

................... 
-0.0098 +0 . 1035 
-0.0057 +O . 0876 
-0 . on29 +o . 090s 
+O . 0036 ......... 
+o . 0025 .......... 
+o.n045 .......... 
+O.OMO .......... 
-0.0002 .......... 

22E ...................... 
221;'. ..................... 
2213 ...................... 
2:I ....................... 
2 5  ....................... 

................... 
-0.0193 .......... 
+o . 1989 .......... 
+o . 2321 .......... 
tO.0185 .......... 
t0.0318 .......... 
+0.2009 .......... 
t0.2760 .......... 
+0.0172 .......... 
-0.0879 .......... 
-0.1058 .......... -a 0455 .......... 
-0.0513 .......... 

0.32 
0.028 n . 0047 
0.083 
0.037 

Sgstcni- 
ntic 

correc- 
tion . 

Afeters . 
........ 
........ 
......... 
......... 
+0 . 0595 

+0.0140 
......... 

........ 

........ 

......... 

......... 

......... 

......... 

......... 

......... 

......... 
+n.o3ii 
+O . OG57 
......... 
......... 
......... 
......... 
......... 
......... 
......... 
........ 
........ 
......... 
........ 
........ 
........ 
........ 
......... 
........ 
......... 
......... 
......... 
......... ......... ......... ......... ......... ......... ......... 
......... 
......... ......... 
......... 

25 ........................ 
26 ....................... 
27 ........................ 
2s ....................... 
29 ....................... 

Corrceted 
diffcrence . 

0.49 
0.038 
n.cii 
0.4s 
0.070 

Meters . . 54.6787 + 220.37ti9 + 124.9033 + 184.712ti 
- 304.8881 - 304.6054 + 191.1G25 + 191.338G + 106.1391 
- G5.0135 - 20.3G75 + 74.8779 + 11.0198 + s.2007 + 26.1638 
- 3.4840 
- 5.1464 + 27.9843 - 31.3458 - 18.GlrjG - 49.7222 - 23.8057 
- 30.4939 
- 44.7276 + 02.1670 + 112.2669 
- 124.9360 - 02.8248 + 8.5124 + 41.5284 - GO.2490 + 50.8569 + 239.5395 + 52? . 45g0 + 786.G350 + 674.3298 
+lo56 . 1121 + 12% . 8961 + 78.0875 - 35.4?.39 + 24.3855 
t 24.8277 + 9.13Gl 
t 42.9os'l + 25.2914 - 63.0330 - 136.2223 - 34.4018 

Table 2 gives for each link the weight. the various corrections applied. and in the third 
column the probnblo error of ths observed dXFerences except in cases when a correction for 
systematic error was applied . Jn those cases the probable error of the corrected differexice 
is given. and t1he systematic correction is shown in tho fourth cohimn . 

TABLE 2.-Corrections to diferenccs of eleva.tion. 

Weight I Equation 

. ..... 

I 

mm . 
- 1so.4 

......... 
......... 
......... ......... 
......... 
. 1519.3 . 14.7 . 26.2 
. 103.0 
........ 
. i9.1 + 217.4 . 107.6 + 193.1 + 5 . 8  . 27.6 
......... 
. 259.1 

......... 

. 80 .ti 

.. 

Totnl 
cor- 

rwlion 
ndjust- 
mont 01 

1912 

mm . 
+ 2 . 6  
- 3 . 8  - 58.0 
- 0 . 9  
+ 1 . 1  
- 1 . 8  - 40.1 - 1050.3 + 3.3 - 10.4 - 126.6 
- G . 1  - 148.9 + 135.3 - c0.4 
4- 232.3 + 41.7 

- 73.5 - 204.5 + 72.3 - 34.5 - 66.5 

n . 0 - 
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mm . 
2S.6 
25.0 

113.7 
34.5 
74.8 
39.2 
94.0 
2R.G 
58.5 
79.0 
71.1 
58.5 
54.3 
49.1 
53.G 
G6.5 
94.0 
84.1 
39.2 
52.8 
87.1 
79.0 
w1.5 
G1.G 
34.G 
36.4 
53.6 
44.3 

128.7 
128.7 

2 3 . G  
34.5 
28.6 
35.9 

119.G 
65.2 
13.5 
65.2 
71.1 
48.0 
42.0 
45.2 
40.4 
29.7 

103.0 
53.6 
81.4 
65.2 
84.1 
81.4 
93.2 
G3.9 
84.1 
35.2 
39.2 
46.0 
52.2 
36.2 
6b.5 

32.0 
29.7 
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... 
mm . mm . 

. . _ _ _ _ _ _  _ _ _ _ . _ _ . _  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

................. + 59.5 + 18.3 

................. + 14.0 + 41.3 

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

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

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

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

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

+ 31.1 . 31.7 

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

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

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

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

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

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

................. 
f 68.7 . 119.2 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

i 
i”“Y Equation 

a m  . 
219.2 
43.9 
57.6 
98.2 
61.6 
21.9 
84.1 
29 . G 
43.9 

138.9 
G9.5 
87.1 
42.4 
27.5 

171.4 
199.2 
74.8 

1i4.1 
29.7 
37.1 
47.0 

137.6 
20.6 

30 ........................ 
31 ........................ 
32 ........................ 
32 ....................... 
33A ...................... 
3313 ...................... 
34 ........................ 
35c ...................... 
35D ...................... 
3 5 c  ...................... 
35F ...................... 
3 5 n  ...................... 
351 ....................... 
3 6 1 ~  ...................... 
3GC ...................... 
36D ...................... 
36F ...................... 
3GG ...................... 
3611 ...................... 
361 ....................... 
36J ....................... 
37c ...................... 
37E ...................... 
38n ...................... 
39A ...................... 
39c ...................... 
38D ...................... 
40A ...................... 
4011 ...................... 4oc ...................... 
40D ...................... 
41A ...................... 
42A ...................... 
43.. ...................... 
43B ...................... 
47c ...................... 
43D ...................... 
44E ...................... 
43F ...................... 
43G ...................... 
446 ...................... 
4-1B ...................... 
44c ...................... 
44D ...................... 
44E ...................... 
4412 ...................... 
45A ...................... 
4jB ...................... 
43u ...................... 
47B ...................... 
47c ...................... 
47D ...................... 
47F ...................... 
47. ...................... 
4711 ...................... 
471 ....................... 
475 ....................... 
48 ........................ 
493 ...................... 
50 ........................ 
S l h  ...................... 
510 ...................... 
52A ...................... 
53 ........................ 

mm . mm . 
+256.3 - 251.1 

+ 8 . 0  - 38.1 
f13i.O - 85.1 
.................. 
+ 25.3 + 74.3 
................. 

- 64.4 - 151.5 
-t 3s . 1 + 99.6 + 30.4 + 34.9 - 6.0 + 76.5 

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

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

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

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

.................. + 40.6 - 57.6 

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

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

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

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

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

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

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

0.022 
0.55 
0.32 
0.11 
0.28 
2.2 
0.15 
1.1 
0.55 
0.055 
0.22 
0.14 
0 . t 9  
1.4 
1.9 
0.027 
0.19 
0.035 
1.2 
0.77 
0.48 
0.05G 
2.5 
1.4 
0.30 
0.18 
0 . G7 
0.41 
0.33 
0.58 
0.64 
0.35 
0.58 
0 . 1s 
0.18 
0.17 
0.23 
0.10 
0 . w 
0.14 
0.05 
0.27 
0.38 
0.26 
0 . 61 
0.16 
0.057 
0.ow 
0.12 
0.18 
0.64 
0.20 
0.20 
0.20 
0.38 
0.19 
1.5 
0.13 
0.0% 
0.022 
1.1 
0.83 
0.15 
0.073 

46.9 
48.9 

0.2 
99.G 
2.7 

25.9 
235.9 
133.7 
~ 5 . 3  
i0.5 
17.1 
7.1 

58.8 
G2.8 

262.0 
2.0 
0.4 
5.9 

17.0 
2.9 

17.1 
27.5 
Gi.4 
19.0 
41.2 
20.5 
2.0 

m.o 
46.3 
30.9 

142.G 
2i.7 
49.7 
14.2 

37.G I 

TABLE 2.-Corrections t o  diferences of elevation.-Continued . 

........................ I ........................ 
55 
56 
5SA ...................... 
58B ...................... 
5s: ...................... 
59 ........................ 
. zo ........................ 
6 i  ........................ 
G? ........................ 
GI ....................... 
t i4l  ...................... 
64B ...................... 
C5 ........................ 
6G ........................ 
67 ........................ 
C8 ........................ 
c9 ........................ 
70 ........................ 
il ........................ 
72 ........................ 
73 ........................ 
74 ........................ 
75 ....................... 
76 ........................ 
i 7  ........................ 
78 ........................ 
i 3  ........................ 
63 ........................ 
81 ........................ 
82 ........................ 
$3 ........................ 
81 ........................ 
85 ........................ 
86 ........................ 
fi7 ........................ 

TVeigh t 
P Equation 

44.7 
42.8 
40.7 
55.1 
42.8 
73.8 

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

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

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

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

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

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

27.5 
59.5 
76.8 
39.8 
50.8 

81.4 
m.5 
87.1 
40.4 
62.7 
53.8 
G3.9 
41.7 
81.4 

133.4 
113.0 

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

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

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

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

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

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

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

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

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

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

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

rG.8 
79.0 
63.9 

27.5 
36.5 
63.8 
93.9 
42.3 
18.5 
34.4 

129.1 
106.5 
47.5 
gj.8 

106.1 
23.7 
50.0 
12.1 
30.5 
20.9 
15.3 
3.3 

34.9 
120.,0 
7s.4 
15.8 

89 ....................... 
90 ........................ 
91 ........................ 
9? ........................ 
93A ...................... 
9;B ...................... 
94 ........................ 
57‘1 ...................... 
95 ........................ 
DG ........................ i 9 i  ........................ 
(lg ........................ 
9.1 ........................ Bin ...................... 
100 ....................... 
101 ....................... 
lo? ....................... 
3GL ...................... 
103 ....................... 
104 ....................... , 105 ....................... 
100 ....................... 
107 ....................... ! 108 ....................... 

72.8 
63.9 

L.8 
74.7 
2B.G 
94.0 

111.0 
210.6 
31.1 
3.5.7 
84.1 

7+ 8 

+ 
+ + + + + 

. 

. 

. 

. + + + 
+ + 
. 

. 

. 
i- 

+ 
+ + 
+ 

. 

. 

. 

: . + . 
. 
. + + + 
+ . . . 
. 
. 
. 
. 
. 
. 
f + + 
+ + + 
+ + 
+ 
+ 
-I- 

. 

. 

. 

. 

. 

. 

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

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

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

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

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

.................. 
+10:3.5 - 135.4 
f67.G + 41.G 
f 90.8 - 1CCl.2 
.................. 
.................. 
.................. 

5 . 2  54n ...................... 
mm 37.7 . il 54L: ...................... 

28.0 ................. 
......... 35.41 ........I I 

1.3 
1.7 
0.082 
0.89 
0.19 
0 . (‘9 
0.12 
1.3 
0.31 
0.1i 
0.21 
0 . .?l 
0.36 
0.44 
0.37 
0.24 
0.12 
0.15 
0 . 69 
0.38 
0.14 
0.17 
0.21 
0.28 
0.90 
0.80 
0.37 
0.54 
0. OF4 
0.064 
1.9 
0 . 89 
1.3 
0.83 
0.074 
0.25 
5.8 
0.25 
0 . 21 
0.46 
0 .GO 
0.52 
0.65 
1.2 
0.10 
0.37 
0.16 
0.25 
0.15 
0.1B 
0.11 
0.26 
1.5 
0.86 
0 . c9 
0.50 
0.39 

2.4 
1.0 
1.0 
1.2 
1.3 

n . 81 

Tolal 
cor- 

rection 
ndjuqt-’ 

mcnt  of 
1912 

mm . 
. 6 . 8  
. 12.2 . 144.6 
.0.6 + 55.1 . 6.8 + 224.3 . 34.1 . 114.2 + 51.0 + 33.4 
- 7 . 0  
-k 19.1 + 39.9 
- 10.6 - 47.8 + 77.8 - 114.9 + 55.2 - 120.9 + 22.7 - 182.9 + 13.4 - 40.2 + 17.0 + 61.8 + 37.8 + 30.2 
- 0 . 6  - 83.5 
. 3 . 0  
. 0 . 5  + 23.4 
-I- 42.2 - 18.8 + 30.9 
+ 4 . 8  . . . .  + 41.1 + 96.9 
. 44.5 . 1G.7 
. 1 . 2  . 14.7 

. 315.2 

. 20.6 + 94.1 + 145.0 + 147.0 + 67.4 - 299.8 + 1G.j . G - 29.G - 12.8 + 46.9 + 22.5 - 10G.3 
0.0 - 25.8 - 18.4 - 43.6 + 10.4 

- 7 . 3  

Table 3 shows the same corrections as Table 2. expressed in millimeters per Idornetor . 
The different links have been rearranged and placed in Table 3 in the order of magiiitudo of the 
total correction in the general adjustment of 1912. in millimeters per ldometer. and serial 
numbers on this basis have been assigned . The table serves t o  place the links in order of 
accuracy as shown by this standard. the most accurate line being placed fist . In  the column 
headed “Character of line” a single entry indicates that practically the whole link was of that 
character . If there are two or more entries. the link is a composite one. in which the character 
of the longer portion is mentioned first . The symbols 1899 -t and 1899- refer to leveling by 
the Coast and Geodetic Survey in 1899 and later and before 1899. respectively; the abbreviation 
“ G  . S . 1005+ ” rofers to loveling done by the United States Geological Survey in 1905 and 
later with instruments and methods similar to those used by the Coast and Geodetic Survey in 
1899 and later; “Geol.” refers to leveling by the United States Geological Survsy previous to 
1805; (‘Lake” refers to leveling by the United States Lake Survey. and “Wator” to  wntor 
leveling on the lakes; Van 0 . refers to Van Orden leveling . 



PRECISE LEVEL N E T  ADJUSTMENT AND STANDARD ELEVATIONS. 

Equation. 

TABLE 3.-Corrections to d<fe&nces of ebvatbn. 

1,engtl 

[Corrections in millimeters per kilometer.] 

Equation. 

Tot8 
System- corru 

Length. c$j& tion, 
tion. adjust- adjus 

ment E$! 
1912. 

- 

104.. . . . . . . . . . . . . 
361.. . . . . . . . . . . . . 
33B.. . . . . . . . . . . . 
24, .............. 
82. . . . . . . . . . . . . . . 
92.. . . . . . ~. . . . . . . n...... ......... 
56. . . . . - -. . . . . . . . 
18A.. _. . -. . . . . .. 
18B - . . . . . . . . . . . . 
43E. . . . . . . . . . . . . 
40C.. -. . . . . . . . . . . 
18C. _...... .. .. . . 
22E. . . . . . . . . . . . . 
63. . . . . . . -. . . . . . . 
36H.. . . . . . . . . . . . 
30 ............... 
35c.. -. . . . . . ~. . . . 
16A. ._._ .. .. . .. . 
IGB.. . . . . . . . . . . . 

____ 
mm. 

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

........ 

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

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

. . . . . . . . 

........ 

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

....... . 

. . . . . . . . 

........ 

........ + . 3 7  ._.__... 

. . . . . . . . 

._..___. 
-1.13 
._.._... 
........ .__.____ 
- .80 
........ . . . . . .. . 
........ ........ ........ __.._._. 
- .03 
-1.16 

-1.03 
- .98 

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

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

.. ._._. 

....... 
- .71 
___._.. ..._._. 

+.63 

+ . 44  
-1.14 - .56 

- . i 7  

.._.... 
- .05 .._.... 
4. .32 + .33 
- .53 + . 1 B  

-1.64 ..... .. + . I 3  

+ .,9 + .71 

-1.20 .......+ 
-1.3 + .9 + . 9  
+1.5 
-1.9 
-2.2 
+1.2 
-2.2 

. . . . . . . 

....... 

....... 

. . . . . . . 

....... 

....... 

....... 

. . . . . . . 

+ .zo 

..... .. 

.._..., ....... 

,_...-. ._..... 

16C.. . . . . . . . . . . . . 
56U. . . . . . . . . . . . . 
GB ~ . . . . . . . . . . . . . 
81 ............... 
64A. . . . . . . . . . . . . 
62. .............. 
GC.. . . . . . . . . . . . . . 
16D.. . . . . . . . . . . . 
39A. . . . . . . . . . . . . 
61. . . . . . . . . . . . . . . 
5413. . . . . . . . . . . . . 
109 .............. 
931 ~ . . . . . . . . . . . . 
91 ............... 
361). . . . . . . . . . . . . 
58A. . . . . . . . . . . . . 
338. . . . . . . . . . . . . 
98. . . . . . . . . . . . . . . 
51B. . . . . . . . . . . . . 
37E. . . . . . . . . . . . . 
57A. . . . . . . . . . . . . 
101. . . . . . . . . . . . . . 
36L.. . . . . . . . . . . . 
85. . . . . . . . . . . . . . . 
66. . . . . . . . . . . . . . . 
39c.. . . . . . . . . . . . . 
HA.. .__. _. . . . . . 
108.. . . . . . . . . . . . . 
9 ..... ~ .......... 
391). . . . . . . . . . . . . 
36C.. . . . . . . . . . . . . 
m. . . . . . . . . . . . . . 
52A. . . . . . . . . . . . . 

nim. + . I 8  + .I8 + .18 + .18 
- .18 - . I9 - .20 + .20 - .20 - .21 - .21 + .21 
3- .21 - .22 - .22 + .22 

+ .23 - .24 - .24 + .24 + .25 - .25 + .25 + .25 + .26 - .2G - .28 + .28 - .28 
+.29 + .29 - .29 - .29 - .29 
- .29 - .32 - .34 + .34 + .34 + .35 - .38 
- .39 + .40 - .41 + .42 - .4% 
- .42 
- .44 
- .44 
- .44 + .44 - .45 
- .47 + .48 
- .49 
- .49 + .50 - .62 
- .53 + - 5 6  + .61 
- -62  + t6G + .R7 - .68 
- .77 - .8G + .93 + .94 + .95 + .96 - .98 
-1.00 

1.00 
+ L O O  
-1.1 
-1.1 
+1.2 
4-1.2 
+1.4 
-1.4 
-1.5 
+1.6 
-1.7 
-1.8 
-2.5 

+ *23 

35D.. . . . . . . . . . . . 
!XI . . . . . . . . . . . . . . . 
40B. . . . . . . . . . . . . 
37c.. . . . . . . . . . . . . 
28. . . . . . . . . . . . . . . 
41A.. _.._ __._.__ 
4OA. . . . . . . . . . . . . 
8A. . . . . . . . . . . . . . 
385.. . . . . . . . . . . . . 
5D.. . . . . . . . . . . . . 
42A. . . . . . . . . . . . . 
64B. . . . . . . . . . . . . 
51h.. __. . . . _. . . . 
106. . . . . . . . . . . . . . 
1 A .  . . . . . . . . . . . . . 
40D.. . . . . . . . . . . . 
19 ............... 
31.. . . . . . . . . . . . ~. 
77 _._..__.._...._ 
54c.. . . . . . . . . . . . . 
97. . . . . . . . . . . . . . . 
75. . . . . . . . . . . . . . . 
88. . . . . -. . . . . . . . . 
43D.. . . . . . . . . . . . 
380. . . . . . . . . . . . . 
3GK. .__ _. . . . . ._. 
18. .. . . . . . . . . . .. . 
471. . . . . . . . . . . . . . 
58C.. . . . . . . . . . . . . 
87.. ............. 
71. ~. . . . . . . . . . . . . 
475 ..... .. .. . . . . . 

I;; 

*. 

2S7 __....._ .___.... - .W 
158 + 10 .20 - .oo 
169 I .... ::..I.: ..... I- .w, 

_..______....... ..___... ........ 
_._._._......... _.__.__. ........ 
._._..__ ...._... 

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

_ _ _ _ _ _ _ _  ........ 
___._... ....... _.____.. ........ 

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

1FG 1 __..._.. 1 .._..... I- .OO 

+ . I 2  

+ . I %  + . I2  

- . I 3  
- . I 3  

.- 314 

+ . I 4  

+ .15 + . I 5  + 

- . I2  

- .13 

- .14 

- .14 

2i2 
961 
282 
170 
330 
430 
366 
147 
60 
F7 

260 
342 
131 
145 
SSX 
233 
287 
2i5 
2 i2  
87 

990 
111 
3 73 

._...... 

._____.. ...._... 

.._..... 

94 

109 
222 
96 

I296 

127 
18 

105 

20 

- ........ ._.._........... + 
........ -I- ._._._.......... + .__._........... + .__.__._........ + _.____.......... + ....... . + 

- ........ 
. I5  
.16 
.16 
. I 6  
.IO 
.17 
.18 
.18 
.18 

I I I 

_. - 

Charactor of line. 

E ng. ' 
3rol. 
eng. 
Water, Lake. 
1 I199 + 
Lake. 
En% 
5ng. 
Water, Lakr. 
Ell& 
Eng. 
Eng. Wye. 
8WJ + 
899 + 
2!1& wyo. 
Water, Gcol. B. 61 
0. 

Cool. 
Lakc. 
1699+ 
Ene. Wye. 
13. Q 0. 
lYO9+ 
1899+ 
D. & 0. 
B. & O., 1690+ 

4 i F . .  . . . . . . . . ... 
4,5u. . . . . . . . . . . . . 
3. . . . . . . . . . . . . . . 
G A  . . . . . . . . . . . . . . 
43 0. . . . . . -. . . . . . 
74 ............... 
.I m. . . . . . . . . . . . . 
4313.. . . . . . . . . . . . 
iR . .  . . . . . . . . . .. . 
84 ............... 
8 L.. . . . . . . . . . . . . . 
5e.. . . . . . . . . . . . . . 
43c.. . . . . . . . . . . . . 
13h. . . . . . . . . . . . . 
DO. . . . . . . . . . . . . . . 
102. . . . . . . . . . . . . . 
K3 . . . . . . . . . . . . . . . 
2211 ............. 
GO. . . . . . . . . . . . . . . 
2 6 .  . . . . . . . . . . . . . . 
51%. . . . . . . . . . . . . . 
21. ... . . . . . . . . . . . 
41%. . . . . . . . . . . . . . 
06. . . . . . . . . . . . . . . 
16. .. . . . . . . . . . . . . 
100. .... .. ..: .... 
I03 .............. 
45A. . . . . . . . . . . . . 
43F.. . . . . .. . . . . . 
27. . . . . . . . . . . . . . . 
57B.. . . . . . . . . . . . 
50. . . . . . . . . . . . . . . 
48. . . . . . . . . . . . . . . 
'9. . . . . . . . . . . . . . . 
07 . . . . . . . . . . . . . . 
7.... ........... 
2A. . . . . . . . . . . . . 
0. . . . . . . . . . . . . . . 
iC: - . . . . . . . . . . . . 
84. . . . . . . . . . . . . . . 
4A. . . . . . . . . -. . . 
,BG. . . . . *. . . . . . . 
2B.. . . . . . . . . . . . 
10. . . . . . . . . . . . . . . 
.GB.. . . . . . . . . . . . 
05 .....-........ 
'A.  . . . . . . . . . . . . . 
'9.. . . , . . . . . . . . . . 
4E. . . . . . . . . . . . . 
711.. . . . . . . . . . . . 
6. . . . . . . . . . . . . . . 
12A.. . . . . . . . . . . . 
7c.. ~. . . . . . . . . . . 
1313. . . . . . . . . . . . . 

'6 ............... 
GF.. . . _ _  _. . . . . . 
10. . . . . . . . . . . . . . . 
71). ~. .......... 
513.. . . . . . . . . . . . 
'3 F . . . . . . . . . . . . . 
,2h. .  ______..  .__ 
i7 ............... 

,117.. . . . . . . . . . . . 
3 . . . . . . . . . . . . . . . 
OB. . . . . . . . . . . . . 
ZJ .............. 
4. . . . . . . . . . . . . . . 
3 . . . . . . . . . . . . . . .  
G . . . . . . . . . . . . . . .  
3A.  . . . . . . . . . . . . 
'8. . . . . . . . . . . . . . . 
'In.. . . . . . . . . . . . 
7 l3 .  . . . . . . . . . . . . 
9. . . . . . . . . . . . . . . 
4A. . . . . . . . . . . . . 
5J.. . . . . . . . . . . . . 
5G.. . . . . . . . . . . . 
0. . . . . . . . . . . . . . . 
5F.. . ..... .... . 
213. . . . . . . . . . . . . 
2............... 
0.. ............. 

- 7  

'?I. . . . . . . . . . . . . . 
0. . . . . . . . . . . . . . . 

4". . . . . . . . . . . . . . 
J........... ..:. 

kni 
6: 

221 

CI 
20: 
20; 
0. 

131 
lo( 

150' 
5( 

31: 
23, 
301 

13.55 

11 
5s: 
4i! 
30( 
1 I( 
1: 

11( 
32( 
59; 
31- 
10: 
38: 
38: 

O! 
24! 
571 
26; 
11: 
116 
152 
181 
217 
34 
89 

122 
1 GO 
671 
123 
I OR 
201 
62 
15 

151 
78 
48 
il 
23 
50 

124 
141 
293 
124 
120 
158 
80 

107 
239 
il  

110 
62 

312 
150 
45 
ISi 
214 
104 
117 
205 
142 
04 
86 
04 
48 

224 
52 

1 i o  
698 

21! 

BI 
10.1 

I J  

48 

__ _. 

3yste 
atic 

corre 
tion 

__ 
mm 
..... 
..... 

..... 

..... 

..... 

..... 

..... ..... 

..... 

..... 

..... 

..... 

..... 
- . I  
..... 
..... 
+l.> ...... 

...... 
+l. I 

...... 

...... ...... + . 3  + . t  

+ .7 + ,I3 

.._.. ..... 

..... ..... 

..... 

..... 

..... 
+l. 1 
..... 
..... 
..... ..... - . O! 
..... 
..... 
..... + . G !  + . O! 
+ .?; 
..... 
..... ..... 
..... + . 4: 

+ .?I + .?! 
+1.2( + .5' 
+ .fi' 
+ . X I  + .o. + . 1 l  + .2# 

+ .2:  

..... 

..... 

..... 

..... 

+ .a + . 3  

+ . 5  + . 7  + . 4  + . 5  

+ . f  - .  

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

I 

87 

- 

Character of line. 

B. & 0. 
1'. 11. R., Geol. 
B. & 0. 
Eng. 
Geol. Lnke 

Gool. 
Grol. 
Eng. 
1899+ 
Eng. 
Eng. 
Cool., Water. 
Eng. 
1S98+, E11g. G.S.1905+ 

Q. S. 1W6+ 
1899- 
Eng. 
En& 
Eng. 
1899- 
Eng. 
Van. 0. 
1890+ 
1899- 
G .  S.1905+ 

%. R. 
Gcol. 
Eng. 
1899 + 
1899- 
1899- 
899+ ;. S. 1905+ 
899- 
Zng. 899--, Eng. 

3. & 0. 
3ng. Wvo. 
vater.,'Geol. ;Pol. 

899- 
899+, B. 84 0. 
:eo]. 
1. 8. 1905+ 
3ng. 
899- 
:Pol. 
3. Q 0. 
3 . 8 4  0. 
899- 
5b9- 
?. S. 1905+ 
899- 

mg. Wya 
fool. 
899- 
3. & 0. 
890- 
899- 
899- 
899- 
lool. 
899- 
3001. 
899- 
899- 
899- 
899- 
3. Q 0. 
899- 
:ool Water. 
3001. 
899- 
899- 
890- 
899- 
899- 
899- 
899- 
899- 
3. & 0. 
3. & 0. 

I m c ,  B. &.O. 

;e01. 

'. li.' I{. 
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RESOLUTION OF THE SEVENTEENTH INTERNATIONAL GEODETIC ASSOCIATLON 

The following is a translation of the resolution adopted by the International Geodetic 
Association, at  its Seventeenth General Conference, held at  Hamburg, Germany, September, 
1912 : 

Because of the important advances made in the art of leveling since the year 1867, when 1imit.a were first fixed for 
errors permissible in precise leveling, and because of the benefit accruing to  the greater needs of Geodesy in creating 
a new class of more precise leveling, that is, one with narrower limits of error, and with its errors, both accidental and 
raystematic, computed according to uniform rules: 

Therefore, the Seventeenth General Conference of the International Geodetic Association, still preserving 
unchanged the limits of error of 1867 for precise leveling, decides to place hereafter in a new class of leveling, to  be 
termed leveling ofhigh precision, every line, set of lines or net which is run twice in opposite directions on different 
dates as far m pomible, and whose errors, accidental and systematic, computed by the formulas hereinafter given, 
do not exceed : 

rt 1 mm. per km. for the probable accidental error, 

or f 1.5 mm. per km. for the mean accidental error; 

f 0.2 mm. per km. for the probable systematic error, 

or f 0.3 mm. per km. for the mean systematic error. 
If L denote the length of an unconnected line, or the length of the side of a polygonal circuit in the case of a net; 
HL, the aggregate length of the set of lines, or of the net under conaideration; 
A ,  the discrepancy between the results of the two runnings between consecutive bench marks; 
r, the distance between these two bench marks; 
s, the entire systematic discrepancy between the results of the two runnings, either for a whole line or for the aide 

f, the error of closure of a circuit of the net after the orthometric correction has been applied; 
Jf”, the aum of the squares of the errors of closure of the circuits, including the closing error, Hf, of the outside 

Then, the probable or mean errors are to be computed by the following Eormulas: 
1. For the probable accidental error, q,., in the case of a set of lines, whether or not they form circuits: 

of a circuit; 

circuit ; 

2. For the probable systematic error, a, or U R :  

(a) In the case of a set of lines not forming a net: 

(a) In the case of a get allowing at  least 10 circuits: 

3. For the mean accidental error, or fur the mean systematic error, the same formule as above, after multiplying 
9 thc second member by 2. 

COMPUTATIONS ACCORDING TO THE INTERNATIONAL GEODETIC ASSOCIATION RESOLUTION. 

The accidental and systematic errors in the leveling done by the Coast and Geodetic Survey 
since 1899 have been computed in accordance with these resolutions. There were not enough 
circuits to  justify the computation of errors from the circuit closures. Some details of the com- 
putation for the various lines are shown in the following table, In some cases extra decimals 
used in the computation have been cut off in stating the result. To obtain the s the process 
given by Lallemand in his “Nivellement de haute PrBcision,” page 713, was used. The accumu- 
lated discrepancy was plotted as ordinate s against the distance in kilometers from an initial 
bench mark as abscissa. The line connecting these points gave a somewhat irregular line which, 
nevertheless, showed, as a rule, a tendency to a fairly well-defined slope. A straight line was 
drawn by eye to represent as nearly as possible the tendency of the irregular lime, and was 
tested to see whether the area between the kregular line and the straight line, lying above 
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From- 

the latter. was equal to the area between the two lines and below the straight line . After a 
straight line was finally adopted the difference between the two ordinates corresponding to the 
two ends of the line of levels gave the value of s . 

Data for accidental and systematic errors . 

TQ- 

Line . 

San Diego Cal . Tidestaff ................... 
Barstow. &I., .fa ............................. 
Salt Lake kity bt.ah W1 .................... 

Seattle bash  . kidal4 ........ 

Crawlord Nobr ., G1 .......................... 
Goffs. Cai., M6 ................................ 
El Rcnb Okia . 1327 Reno Junction .......... 
Gmit!vhj. !&., W6 ......................... 

LasVegns Ncv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ogden Utah A ............... ......... 
Oxden’ Utah’ B ............... ......... 
I’ocata\lo, Idiho B3 ........... ......... 
Owyhee Idaho % 7 4  .......... ......... 
Pocateilo Idado A3 ........... ......... 
Butte Mbnt . D: .............. ......... 
Huntley McAt., U . S . R . 8.3. ......... 

......... 

Jcricho Tex . Blo ............................. 
Tern le ’Tex I!,, ............................. 

Barstow Cal., J3 ..................... 
Las Ve Ls Nev 2033 B ............. 
Zonda %bh lo:) ..................... 
7cnda’ Utah’ Ip ...................... 

Hunts Junction’ Wash:: PI .......... 

Albu&er id N Mex., Astro ........ 
Isleta N.%& N 2  
Jericlio Tex., ih .................... 
G+v$& Tix., Tide Gauge, C . & 

6alt Lhke City. Utah, WI 
Pocatello Idaho Ba .................. 
Owyheo ?dab0 t\r, .................. 
Hunts Jh t ion )  Wash PI .......... 
Butta Mont d~ .................... 
Hunticy Mdth . U . S . R . S.3 ........ 
Cadiz, M h . ,  d8 .................... 

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

Cndia Mont We .................... 
.................. 

. .................... I Iol lan~ Tex Y4 

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

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

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

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

................... 
St. Cloud ......... ................... ................... 

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

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

. 
................... 
................... ................... 
1 ................. 
................... 

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

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

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

Chicago Jmction Ohio n. & 0.507 ........... 
Ellwood City, Id., B . & 0.349 ............... 
Alliance Ohio Br . 66 ........................ 
Lima, Ohio, u1 

Greenwich Ohio’ B . &’O . 495., .............. 

Gibd&,.Mich. (1877) ....................... ............................... 

Ir . u . 
New BraunIels. Tex., Sa ............. 
Anthony Kans SE . Base ........... 
Giouxclty iowa P B M 397 ....... 
Larnpasas,’Tex.,k& Base‘. .......... 
Anthony, Kans., F5 .................. 
SiouxClty Iowa P.B M.397 ....... 
Watertowd S Dhk U‘. 
Staphan, M ’ h ,  Wkit Base .......... 
Norfolk Nebr., PI ................... 
Page, debr., S . W . Base ............. 
Chadron Nebr . CC ................... 
OrinJudction b y 0  R1 ............ 
Orin Junction’ Wyo:’ TI ............. 
Rock Creek, +yo., J ................ 
Azusa, Wy6 . . .  M . 105 ........... 
ihzus,  WYO’T.B.M. 105 ........... 
Somerset, K” BS 

Woodville,Ala . k, .................. 
Birmingham,Aia . P . I3 . M.3 ........ 
Kuscumbia, Ala., 

Sullivad Ohi; B.*& 0 

Struthers Ohio B & 0 
hipsic, dhio . B . M . 

El ]’as0 . “ex., Eio ................... 
Bodcau, L a  . P.b. M . 44 ............. 

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

Red Dssort Wp3 BI ................ 

Knoxville, ‘It& . 807 M . C ........... .................... 

. B . M . 8 ......... 
1 ray N . Y., City 2 .................. 
Granbury, TBX., Comanche Ror . 

Mark . 
Deshler Ohio HI ..... 
Monaca,’Pn . d5 A ..... 
Dayton, Ohid, Dayton City I3 M 

. 

. ...... 
Total .................................. .I. ...................................... 25542 . 

__ .. 

. enztl? 
31 line 
L . 
- 
km . 

375 
392 
404 
324 
63 

217 
358 
502 
43 5 
435 
409 
29 I 
377 
952 
670 
324 
23 

273 

230 
990 
433 
583 
129 
287 
211 
362 
407 
314 
470 
107 
423 
203 
245 
342 
212 
177 
243 
265 
250 
247 
219 
72 

215 
75 

109 
28 
26 
69 

137 
118 

150“S 

. 
~ 

iystcm 
atic 
dis- 

crep- 
ancy . 

8 . 
- 
ntm . . 22 . 19 . 148 + 75 
- 4  
. 33 . 51 
+IO0 + 22 
-100 + 44 . 41 . 26 + 46 + 75 
+ 2  . 11 
. 47 

-121 
-188 . 87 
. 79 + 27 . 40 
-109 . 47 
+ 5  + 40 
+283 + 59 + 72 . 10 . 32 . 48 + 26 + 69 + 10 + 43 + 86 
+ 4  
+I84 
+ 9  + 76 
-28 

. 22 
+ b  

. 11 

__ . 

Num- 
ber 01 

tims . 
N . 

sec- 

- 
2x0 
240 
329 
215 
44 

149 
252 
352 
337 
308 
248 
193 
345 
077 
613 
237 
18 

198 

158 
831 
292 
340 
82 

189 
159 
239 
304 
222 
460 
G9 

275 
139 
160 
349 
155 
123 
173 
168 
179 
177 
149 
60 

207 
E3 

80 
23 
20 
60 
98 
72 

...... 1 11104 

. .. 

2 A 2  . 

1811 
220G 
1874 
1565 
273 

1031 
1537 
2725 
2167 

2149 
1467 
15OG 
4827 
2533 
1381 
I72 

1082 

1350 
4587 
1803 
22x1 
541 

1317 
1017 
1248 
2178 
1084 
2667 
568 

2018 
703 

1179 
2100 
841 

1072 
1371 
948 

1154 
826 

1136 
261 
850 
334 

621 
108 
136 
259 
G(.Q 
477 

2nm 

70030 

__ . 

2rz . 

587 
678 
550 
516 
102 
341 
538 
764 
640 
739 
715 
468 
436 

1517 
780 
484 
43 

440 

357 
1281 
678 
819 
209 
459 
383 
672 
629 
497 
496 
177 
678 
313 
387 
345 
319 
267 
374 
455 
386 
373 
348 
108 
290 
115 

107 

212 

. __ 

. 8 
3L . 

0.02 . 02 . 12 . 08 . 02 . 05 . 05 . 07 . 02 . 08 . 04 . 05 . 02 

. 04 . 00 . 15 . 00 

. 17 . 06 . 07 . 95 . 07 . 05 . 16 . 04 . 00 . 04 . 20 . 19 
.OB . 02 . 04 . 05 . 04 . 13 . 01 . 00 . 15 . 01 . 28 . 04 . 12 . 13 

. 07 . 06 

. 08 . 03 . 03 

. oa 

. oa 

...... 
* Lino is namcd Cincinnati to Somerset in Appcndis 3 . Roport lor 1913 . 

From tho figures in the abovc table and the formulas previously given. there is found: 

q ,. = f 0.713 111111 . 

. . 

S= 

L . . 

.. 
1.3 
0.9 

. 54.2 
17.4 
0.2 
5.0 
7.3 

19.9 
1.1 

23.0 
4.7 
5.8 
1.8 
2 . a  
0.0 
4 .ti 
8.1 

63.7 
35.7 
17.5 
11.7 
6 .0 
7.4 

49.3 
6.1 
0.1 
5.1 

170.4 
32.5 
12.2 
0.5 

7.0 

26.9 
0.4 

29.0 
0.1 

154.0 
1.1 

26.9 
10.4 

4.4 
0.9 
1.0 
3.7 
1.4 
1.0 

867.7 

a 4  

4.a 

3 .a 

7.a 

- 
- 

sG7’7 -0.006416. = 9  X 1502s’- 

ur = rt 0.080 mm . 
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I n  the computation of qT2 the number 0.087 represents the average effect of the systematic 
discrepancy in increasing the apparent size of the accidental discrepancy for a kilometer. This 
effect is here very small. If it were omitted in the computation, there would result vT = f0.720. 
A little consideration will show that the proccss employed on page 29 for calculating the probable 
accidental error for a kilometer is equivalent to the one given in the formula abovc, with the 
omission of the effect of the systematic discrepancy, which appears practically negligible for the 
lines here considered. (In the formulas of the Geodetic Conference 2/3 is used as an approxi- 
mation to 0.6745, the constant from the theory of errors.; 

I n  the next to the last column of the table is given z, which is the probable systematic error 

of the hidividual line, according to Lallemand’s formulas. I t  will be seen that for  only one line 
(Woodville-Birmingham) does the probable systematic error of an individual line go beyond the 
limit 0.2 mm. fixed in the resolution for leveling of high precision, while the lines as a class 
show a probable systematic error of less than half of the limiting value.” 

This small systematic error, however, can not apparently include all sources of err0r.t 
The probable accidental error for a kilometer, obtained from the general adjustment (2.66 
millimeters per kilometer,$ see p. 81) is so much larger than the 0.7 millimeter found above 
that some effects of systematic error are indicated. See pages 18 to 21 for a discussion of 
systematic errors. 

S 

STANDARD ELEVATIONS. 

The following list gives the adopted (or standard) elevakions of each bench mark in the 
precise level net. The elevations of all bench marks not changed by the 1912 special adjustment 
have been carried forward from Appendix 3, Report. for 1903, and Precise Levoling in the United 
States, 1903-7, so that reference to those publications is unnecessary, as far as elevations are 
concerned. Mean sea level 
is assumed to be everywhere at  the same level on the open coasts of the Atlantic Ocean, the Gdlf 
of Mexico, and the Pacific Ocean. Variations from this condition, i f  any, are so small that they 
come within the limits of the accuracy of the leveling. 

It is intended to hold these elevations as standard elevations for an indefinite period. 
In the future, when new leveling is added, the lines will be fitted to the level net without in any 
way disturbing the present standard elevations, except in rare cases where earthquakes or other 
agencies have changed the elevations or where a mistake has been discovered in the standard 
elevations. An occasioml mark will have its elevation changed by the settling of a building or 
other structure or from the effect of drainage of the land on which it is located, but this will be 
only a local matter. 

If elevations of any of these bench marks are desired on any other basis than the standard 
basis, the correction necessary to transform them may be computed in a manner similar to the 
examples on pages 57-58. 

The elevations are given in meters and feet above mean sen level. 

* Since the formula for the probable systematic error of an individual line is not given in tho resolution of tho  Geodetic COnfOronCe, but is taken 
Io1 comparison from Lallemand’s book cited above, it is probably the intent of the resolution that work of apparently similar quality should be 
judged by its averwe value, rather than by the value3 for individual lines. 

t The expression “systematic error” is used in the rcsolution in tho rather special sense of an error whoso effrct is directly proportional to the 
length 01 the line. Thore may well bo other erron, not of tho accidental class, whose effects follow a quite dilForont law. 

$Class I, fm which this raluo applios, is not coextensivo with the Coast and Geodetic Survey levels discussed here, but is assumed to includo 
work of the same order of scouracy. 

’ 



Matawan. N . J.* ........... 
South Amboy, N . J.* ...... 
Near South Amboy N . J.*. 
Near Perth Amboy’ N . J.*. 
P a t h  Amboy, N . .f ........ 

mwk . Place . 
bloten . 

tidal . 
KO . VI .............. 
Tidnl SouthAmboy . 
No . $111. ........... 
P ................... 
State Geological Sur- 

va7, 

Bandy IIook. N . J ......... 
1)O .................... 
Do .................... 

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

Brooklyn, N . Y ........... 
Do.* ................... 
Do .................... 

Corlears Hook, N . Y ....... 
Do .................... 

Hunters Point, N . Y.*. ... 
Do .................... 

Ravenswood N . Y.* ...... 
Astorin N $. * ............ 
NenrA&iaDock, N . Y.*. 
Pot Cove, N . Y.* .......... 

Do.* ................... 
Polhemus Dock N . Y ..... 
New York, N . $.* ........ 

Do 
Dobbs Ferry, N . Y.* ...... 

Do .................... 
Lon Island City, N . Y.* .. 
Flusffin.<, N . Y.* .......... 
College Point, N . Y.* ...... 

Do .................... 
Do.*. .................. 

Willets Point, N . Y.* ...... 
Do.* ................... 

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

Do .................... 
Near Highlands N . J ..... 
Ncnr Branch art, N . J .... 
Red Bank f11J ........... 
Sandv UoAk . N . J ......... 

TI ................... 
I .................... 
C .................... 
D ................... 
F .................. 1 
E ................... 
Tidal Corlearsliook . 

I3 ................... 
No . 7 ................ 
No . 6 ................ 
No . 4 ................ 
No . 1 ................ 
No.2 ................ 
No . 48 ............... 
No . 5 ................ 
Tidal foot of Forly- { secdnd Street . 
Tidnl, Dobbs Ferry . 
V ................... 
No . 9 ................ 
No . 10 ............... 
No . 11 ............... 
Tidal,StntionNo.68. 
No . 12 ............... 
No . 105 .............. 
Tidal. U . 8 . Engi- 

Tidal’ II LI n t e r s 
P o i h  (NO . 8) . 

Do ...... : ........... 2- 
Port Nonmouth. N . J.* .... 

Do.* ................... 
Keyport N . J ............. 
Connskohk Point . N . J.* .. 

Snndy.Hook. N . J ......... 
Navesink Highlnnds, N . J . 
Seabright N . J ............ 
Morgan, fi . J .............. 

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

T.TI ................ 
A ................... 
B ................... c .................... 
No . 11 ............... 
No . v ............... 
E ................... 
1 oI1886 ............ u of1886 ............ s .................... 
Port M o n m o u t h  

R ................... 
Conaskonk P o i n  t 1 

r \  

tidal . 

ncers . 
No . I ..... ._ ......... 4.720 
No . 111 ............. 61.714 
D ................... 63.274 
No . IV .............. 2.822 
No . VI1 ............. 1.705 

23: ;;;SJ.b .............. ............. 
Allentod, Mo .............. 
Near South Point, Mo ..... 
Washington Mo ........... 
New Haven’ Mo ........... 
New New rfnven, ~o ..... 
Near Etlnh, Mo ........... 
Berger Mo ................ 
Hermim Mo ............. 
Near Gns6onnde, Mo ....... 
Qasconnde, Mo ............ 

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

Near Giffords N . Y ....... 
Qreat Kills. Id . Y.* ........ 

Do.* ................... 
FortIYadsworth N . Y.* .. 
QuarantineDoekt N . Y.* .. 
Constables Hook.” . J.* ... 

Ib .................. 
No . X ............... 
No . X I  .............. 
No . XI1 ............. 
La ................... 
Ma .................. 
NO . XIII ............ 
No . XIV ............ 
No.XV ............. 
N3 .................. 
No . XVI ............ 
No . XVII ........... 
No . XVIII .......... 

. .“.I . 
N ................... 
0 ................... 
Great I U  tidal .... 
M ................... 
Quarantine Dock .... 
gonstnbles Hook .... 

Do.* ................. . . I  J-. ................... I 
nnrgen. N . J.* ............. Q ................... I 
IClm I’nrk. N . Y.* ......... lblm Pnrk t.idnl. ..... 
I..liznbelli . N . J ............ I Eliznboth tidul ...... 1 
Fort Hamilton. N . Y.* .... L ................... 
Bath Beach. N . Y.*. ...... I Locust Grove tidnl .. 1 

.................... ................... I . ........ . ................ Do K 
Bay Ridge, N Y.* No 25 

Do.* ................... I Bng Ridge tidal ..... I Do .................... 
Brooklyn,N.Y.* .......... ..... ........... 

Do.* ................... G ................... 
Governors Mnnd, N . Y . * . - j { ~ ~ ~ ~ ~ ~ ~ p ” ” ) G : , ” : : /  

3.48! 
3.47: 
2.86 

. 5.95: 
2.321 
1 . 06( 

11.72 
3.2M 
1.87; 
3.55t 
3.57( 

6.9% 
3.9K 

t 16.8OC 
2 . 1% 
4.437 
2.364 

18.576 

21.661 
1.720 
2.001 

12.198 
2.550 
2.732 
2.953 
4.070 
3.375 

$3.779 
11.084 
2.804 
8.329 

26.599 
1 . W6 

13.3043 
20.048 
2.896 
3.695 
8.471 3 2.438 
2 603 

$+I;: 060 
4.114 

2.339 
1.817 

$2.402 
3.035 
3 . 630 
1.799 
2.921 
4.187 

$2.061 
2.209 

** 3.005 
$2.878 

3.951 
2.581 

12.561 
2.022 

10.480 
3.068 
4.308 

4 ;: 2 

{ !!:E 

126 . I78 
132.071 
146.363 
149.524 
166.427 
155.388 
154.500 
155.322 
156.068 
158.445 
159.474 
159.712 
160.051 

11.444 
11.401 
9.393 

19 . 531 
7.615 
3 . <la 

38.478 
10.761 
6.158 

11.6ti7 
11.732 

zz . ain 

mark . Plnce . 

- ~ 

Morrison. Mo .............. 
Chamois No .............. 
St.Aubdrt Mo ............ 
Near St . ALbert, Mo ...... 
Isbell Mo ................. 
Bonn& hlill No .......... 
 sa e City, d o  ............ bo .................... 
Near Osage City, Mo ...... 
Jefferson City, Mo ......... 

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

No . XIS ............ 
0 3  ................... 
No.XX ............. 
No . Xlcl ............ 
No . XXII ........... 
1’8 ................... 
No . XSII I  .......... 
No . XXIV .......... 
No . XXV ........... 
Old B . M . 90 (85) .... 
No . XXVII ......... 
No . SXVII I  ........ _ _  . ”__ 

Biloxi Miss ............... 11 or P . I3 . M . 18 ..... :::::: 11 Nerrkeiloxi, Miss .......... I I€I or 1’. 13 . h i  . 19 .... 
GI or P . I3 . M . 20 .... 
1 FI or 1’. B . N . 21 .... .................... 

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

39.888 
8.366 
8.9G3 
9.888 

13.353 
11.073 
12.308 
36.365 
9.199 

27.326 
87.267 
6.384 

43 . 635 
I35 774 

.................... 
Citronelle Ala ............. 
Deer Park, Ala ............ 
ISscatawpn, Ala ........... 
Near Escntawpa, Ala ...... 
Near Bueatunna, Miss ..... 
Bucatunna, Miss .......... 
Winchester, Hiss .......... 
Waynesboro, Miss ......... 
Near IVaynesboro, Miss ... 
Shubuta, Miss ............. 
De Soto, Miss ............. 
Quitman, Miss ............ 

Near CitrAneue,  la.. ..... 

151 ................... 
DI .................. 
C1 ................... 
Dl ................... 
AI ................... 
A ................... 
Astronomic station .. 
B ................... 
1;z ................... 
F z  ................... 
G s  ................... 
I12 .................. 
Ia ................... 
Jz ................... 
IC2 .................. 
1.2 ................... 
bI1 .................. 
N: .................. 
0: ................... 
D* .................. uo .................... ................... 

Mergmn, kiss ............ .................... ........... -‘:‘‘i I/ Enterprise Miss ................. 1 
7.999 
8.540 

55.971 
13.497 
10.190 
11.627 

D O  ............. 
Seooba Miss ....... 
NW &con, ~ i s s  .. 
Nnwn Miss ........ 
Artesii Miss ....... 
W e s ~ ~ o i n t ,  Miss ... 

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

....... 

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

................... 
I. .................... 
F ................... 
No . 90 ............... a ................... 
I1 ................... .................... .................... 

........... ................... I D U  1 11 Okognn, Miss ..I 

Hetors . 

160.785 
163.4% 
lG4.254 
164.087 
lftl . 588 
16s . 318 
167 . 079 
166 . 684 
169.867 
169.894 
184.762 
1Y1.572 

6.718 
1 . is5 
2.115 
0.327 
4.792 
7.537 
5.168 

32.540 
40.466 
3.745 
4 . 666 

100.820 
71.750 
46.932 
53 . WKI 
65.654 
80.748 
46 . 125 
51.221 
65.803 
6.1.136 
61 . 304 
63.371 
70.059 
70.858 
74.754 

104.859 
105.144 
58 . 989 
53.621 
54.085 
71.461 
72.5i2 
74.117 
93.296 
94.854 
76.262 
77.350 
96.379 
85.186 
95.765 

121.747 
114.525 
162.758 
138.928 
137.619 
137.676 
126.440 
131.739 
142.731 
239.541 
131.454 
117.996 

120.769 
119 . 793 
134.974 
153.920 
131.235 
129.437 
112.144 
133.406 
127.360 
127.309 
108.864 
100.864 
112.931 
119.275 
111.427 

07.417 
98.668 

101.983 
99.053 
99.736 
97.326 
96.923 

- 

io7 . a73 

119.732 

* Reported as probably dmtroyed by the Chief Engineer of tho Board of Estimate and Ap ortionment of theclty of Now York . 
t This elevation for VI at Matawan i derived from the 1886-7 line nlone . The elevntion &en by tho 1881 line is 16.7885. 

Poet . 

,527.509 
536.364 
538.890 
538.342 
539.986 
552.322 
548.159 
MG .x63 
557.305 
557.394 
606.173 
628.516 

22 . M1 
5.856 
6.939 
1.013 

15.722 
24.728 
1 G  . 955 

10G . 758 
132.762 
12.287 
15.308 

330.774 
235.400 
153.976 
175.878- 
215.400 
2 a  . 921 
151.328 
168.067 
192.923 
177 . 611 
201.128 
207.910 
229.752 
232.473 
245.255 
344.025 
344.960 
193.533 
175.922 

234.419 
238.097 

306.089 
311.200 
250.203 
253.772 
316.203 
279.481 
314.189 
399.432 
375.737 
533.982 
455.800 
451.505 
45 1.692 
414.829 
432 214 
468.277 
457.811 
431.279 
387.125 
353.257 
396.223 
393.021 
442.827 
504.986 
430.560 
424.661 
367.926 
437.683 
417.847 
417.680 
357.165 
360.445 
370.508 
391.321 
365.573 
392.821 
319.609 
323.713 
334.589 
324.976 
327.217 
319.310 
317.988 

180.397 

243.168 

1885 . 
‘phose elevations of bench marks established by the Coast and Geodetic Survey woro furnished 10’ Mr . Frederick W . Koop. Assistant Engi . 

neer in Charge Board of Estininte anht Apportionment Now York City . Mr . I<OOp’had SllpplomCntCd tho 10VOlhg in the vicinity of that city 
by many mile; of preciw lovelinfi . The elevations undhr consideration result from an adjustment mode by him . ** Reported in 190? to have been destroyed . 
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WaShillgtOn. D . C ......... 
Do .................... 
Do .................... 
Do .................... 

Richmond.Va ............. 

...... 
~ .. 

Deyignation of hench 1 mnrk . I 
Mcten . 

Plnce . Plwe . 

Navy Yard B . M . C . 
Capitol B . M ........ 
Monument B . M .... 
National Museum 

or 12 . 

B . M . 
0 ................... 

90.686 
40.433 
29.721 

190.931 
219.373 
221.171 
146.565 
205.128 
97.4% 

102.323 
126.8% 
199.547 
69.065 
43.074 
84.99i 
58.920 
7.372 

35.223 
68.747 
63.829 
82.126 
51.463 
46.742 

- I  

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

Rowie, Md ................ 
Wilson Md ............... 
Near dashington D . C .... 
Washington, D . d ......... 

no .................... 
Do .................... 
Do .................... 
Do .................... 
DO .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 1 

Do .................... 
Do ......... : .......... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Penola..Val .............. . I  IC9 ................ ..I 

Laurel. Va. ................ 
Near Ddswell Va .......... 
Rutherrrlcn.$a ............ 
Ashland Va ............... NI .................. 

N ................... 
M ................... 
IC3 .................. 

Do ..... -.I: ........... 11% ................... I 

Milford Va ................ 
Ncar Summit, Va ......... 
Fredericksburg. Va ........ 
Near Gknea, Va ........... 

Near l’otomaciiun. Vn .... (ia ................... 
Brooke Vn ................ G ,  ................... 
Near \\Lidewnter,\.a ....... G .  .................... 

IC1 .................. 
1 2  ................... 
11 ................... 
I .................... 

Quantico Va .............. Gs ................... 
Near \Vobdbridge,J7a ..... G, ................... 
Pohick Creek.Va .......... I G S  ................... 

Old Point Comfort.Va .... 
Do .................... 

Fort Monroe Va ........... 
Newport Ne&s,Va ........ 
Morrmn Va .............. 
Lee Hall’Va ............... 
Willismiburg, Va .......... 
Toano, Va ................. 
Diascond, Va .............. 
Near I m e x a  Va .......... 
Providence gorge, va ...... 
Roxbnry Va .............. 
Near Itichmond,Va ....... 
Richmond, Va ............. 

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

St . Augustine,Fla ......... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Tocoi Junction Fla ....... 
Middleton Fla ).. .......... 
Bucm Vista Fla .......... 
East Palatkd Fla ......... 
Palatka Fla.’. ............. 

DO .................... 

Hastings! h a  .............. 

Francis’Fla ............... 
Hollistdr Fla .............. 
Interlacden Fla ........... 
McMeekin, h a  ............ 
Hawthorn . Fla ............ 

Near Accotink. Va ......... (.. .................. 
Cameron Run. V a  ........ I 01 ................... 

.Alc.xi3rldris,Va ........... _ I  G ................... 

Old Tidal I3 . N ...... 
U 
Fort 13 . N ........... 
S .................... 
It3 .................. 
R? .................. 
R ................... 
(2.1 .................. 
U ................... 
Q: ................... 
Q ................... 
1’ .................... 
P, ................... 
P3 ................... 
P p  .................... 
New City IIall B . M . 
P ................... 
City B . M ........... 

I3 . M . Faiffield ...... 
13 . M . IIitchcouk ..... 
Tidal Bench Mark ... 
A ................... 
B ................... 
C .................... 
I> ................... 
E ..... .Y ............ 
F ................... 
G ... 
11 ... 
I .... 
J .... 
I3 . hf 
I< ... 
I. ... 
XI ... 
N ................... I 

................... 8.819 
11.050 
22.356 
32.392 
63.920 
88.884 

101.142 
44.432 
7.677 

32.146 
42.828 

112.405 
19.626 
22.067 

164.183 
205.882 
25.486 

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

Birmingham,Ala .......... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Elyton Ala ................ 
Near $est End, Ala ....... 
Near Powderly Ala ....... 
Powdorly Ala.!. .......... 
Near Po$derly,Ala ....... 
Near Hillman, Ala ......... 

Do .................... 
Turpin Ala ............... 
Bosscdcr . Ala ............. 

Do .................... 
Grove Park Fla ........... 
Rocholle Fia .............. 
Gainesvihe . Fla ........... 

2.877 

27 . 641 
12.324 
9.059 

58.196 
66 . 865 
67.413 
44 . 673 
62.523 
29.713 
31.185 
38.675 
60.822 
21.051 
13.129 
25.906 
17.959 
2.247 

10.736 
20.954 
19.455 
25.032 
15 . 686 
14.247 

2.935 
2.688 
3.368 
6.814 
9.873 

19.483 
27.092 
30.828 
13.543 
2.340 
9.798 

13.054 
34.261 
5.982 
6.726 

50.043 
62.753 
7.768 

2.212 
0.398 
0.266 
2.148 
2.039 
2.407 
2.404 

10.846 
10.543 
2.294 
4.487 
5.135 
3.873 

21.152 
24.466 
32.136 
36.646 
44.242 
44.757 
30.645 
25.349 
53.947 
54.014 
54.476 
27.072 
23.271 
25.929 
26.999 
21.972 
9.871 
7.767 
4.441 
0.930 
3.571 
4.002 
4.054 
3.886 

tl . 268 tl . 110 
1.151 
2.868 
5.271 
7.014 
8.899 

0 ................... 
1’. .................. 
Q ................... 
R ................... 

9.439 1 1  AnnaDolis.Md ............ I 

Do .... ‘. ............... 
Do .................... ............ .............. ................ 

........... ................ 
Rosewood Fla ............ 
Cedar Iceis, Fla ........... 

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

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

Annapolis Md ............ 
Do . ..I.. .............. 1 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

S .................... 
T ................... 
U ................... v ................... 
D . M . Archer ........ 
B . M . Albion ........ 
W ................... 
B . XI . Otter Creek ... 
X ................... 
B . M . Roscwood .... 
Tidal Bench Mark .. 
13 . M . Perkins ....... 
Y ................... 
Z .................... 
B . N . Transit ....... 
a .................... 
Wood’s ............. 
b .................... 
5 S . R  ............... 
l S . R  ............... 
Obs ................. 
Hem ................ 

7.257 
1.306 
0.873 
7.047 
6.690 
7.897 
7.887 

35.584 
34.590 
7.526 

14.721 
16.847 
12.707 
69.396 
80.269 

105.433 
120.229 
145.151 
146.840 
100.541 
83.166 

176.991 
177.211 
178.727 
88.819 
76.318 
85.069 
88.579 
72.086 
32.3% 
25.482 
14.570 
3.051 

11.716 
13.130 
13.300 
12.749 

4.1GO 
3.642 
3.776 
9.409 

17.293 
23.012 
29.196 

Do .................... 
Dassemer Ala ............. 
Jonasbord, Ala ............ 
Near McCalla. Ala.- ....... 

Do ................... 
Near IIahton,  Ala ........ 
Near Boligw, Ala . , ....... 
Near Miller, Ala ........... 
Ncar Eves, Ala ........... 
Epes, Ala ................. 

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

Near Baylor Ala .......... 
Kimbrel. AIL ............. 
Ncar Standiford, Ala ...... 
Near Woodstock Ala ..... 
Ncar Bibbville Ala ....... 
Near Vance, A h  .......... 

Do .................... 
NearCoaling Station. Ala .. 
Near Johnson. Ala ........ 
Near Olmstead, Ala ....... 
Near Cottondale. Ala ...... 

Do ......... :- ......... I 
Do ................... 

Fear Tuscaloosa Ala ...... 
I oscaloosa, AIL’ .......... 
Ne3r Tuscaloosa A13 ...... 
Tuscaloosa  la-'^. ........ 
Ncar Tuscdloosa, Ala ...... 

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

Tnscaloosa Ala ........... 
Near Tuscdloosa, Ala ...... 

D O  .................... 
Englewood, Ala ........... 
IIull Ala ................. 

do .................... 
Mou_ndville, Ala ........... 

u o  ................... 
Powers Ala ............... 
Warrior River . Ala.-. ..... Akron.hla ................ 

Do .................... 
Near Eutaw, Ala .......... 

Do .................... 
Eutaw. Ala ............... 

t Settled . Reportcd by U . S . Geological Survey. 1903 . 

Taylor .............. 
No . XI11 ............ 
No . XI1 ............. 
No . VI1 ............. 
No . IV .............. 
11111 ................. 
No . I1 ............... 
No.Ior5 ........... 
New C.S.0ffice: .... 
No.8orE ........... 
No . 14orOrdnancc .. 
No . 16 or 24 ......... 
No . 22 ............... 
No.% ............... 
No . 30 ............... 

No . 47 or Brewery ... 
No . 79 ............... 
No . SO ............... 
No . 82 ............... 
No . a4 or Smithso- 

nian ............. 
No . 88 ............... 
No. 92 ............... 
No . 93 ............... 
No . 96 ............... 
No . 97 ............... 
No . 98 ............... 
No . 101 .............. 
No . 102 .............. 
NO . 103 .............. 

No . 36 ............... 
NO . 41 ............... 

NO . 95 ............... 

28.96t 
12 . 612 
13.061 
45.291 
17.921 
84.071 
2.332 

11.921 
23.746 
1.630 

14.483 
9.595 
3 . 603 
7.476 
6.170 
5.447 
4.148 
9.842 
9.991 
9.057 
9.596 

8.972 
11.250 
12.364 
12.062 
12.004 
12.040 
12.050 
6.751 

10.104 
1.386 

4.998 

186.038 
184 . SO0 
181.520 
180.419 
176.123 
174.056 
166.002 
160.352 
157.270 
159.849 
159.009 
156 . 225 
157.873 
159.012 
157.046 
156.402 
154.896 
150.408 
151.937 
149.672 
147.347 
151.515 
151.062 
147.533 
143.814 
113.259 
98 993 
90I820 
74.819 

106.703 
110.159 
65.233 
67.871 
44.721 
34.278 
34.272 
28.043 
38.574 
50.845 
51.696 
41.999 
42.190 
39 . lG6 
39.438 
49.883 
49.904 
41.712 
39.683 
36.204 
38 . GO2 
35.735 
36.058 
53.060 
65.857 
49.726 
40.328 
37.385 
37.380 
33.911 
29.708 
34.813 

Feet . 
95.033 
41.378 
42.854 

148.595 
58.796 

275. 823 
7.651 

39.111 
77.907 
5.348 

16.398 
47.516 
31.480 
11.821 
24.528 
20.243 
17.871 
I3 .609 
32.290 
32.779 
29.715 
31.483 

29.436 
36.909 
40.564 
39.573 
39.383 
39.501 
39.534 
22.149 
33.150 
4.547 

610.360 
606 . 298 
595.537 
591.925 
577 . 830 
571.049 
544.625 
626.088 
515.977 
524.438 
521.682 
512.548 
517.955 
521.692 
515.242 
513.129 
608.188 
493.759 
498.480 
491.049 
453.421 
497.095 
495.609 
484.031 
471.830 
371.684 
324.780 
297.965 
245.469 
350.094 
361.413 
214.019 
222.673 
146.722 
112.400 
112.441 
92.001 

126.555 
166.814 
169.606 
137.793 
138.418 
128.497 
123.390 
163 . 601 
163.727 
136.850 
130.193 
118.779 
126.647 
117.241 
118.300 
174.101 
216.066 
103.143 
132.3W 
122 . 654 
122.657 
111.256 
97.407 

114.216 
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Plnce. Designation of heuch ___ 
mark. 

Meten. 

__- I Standard elevation. Standard elevation. 
Place. 

I 
Feet. Meters. 

I -  I- 
Epos Ala ................. 
~ o a r ’ ~ p ~   AI^ ........... 
Near Park&, Ala .......... 

Near h t & s t o n ,  Ala ...... 

Parker Ala.. ............. 
Near Livingston, Ala ...... 

Do. ................... 
Livin ston Ala ........... 

Do.. .................. 
York Ala ................. 

Do .................... 
Cuba Ala ................. 
Nearkuba Ala ........... 
Toomsuba’ Miss.. ........ 
Meridinn, Mi&. ........... 

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

Near Yor i, Ala... ........ 

Near kork,  Ala.. ......... 

Near Russ&l Miss.. ...... 

Coatopa Ala .............. 
McDow~II Ala. ........... 
Near McDbwell, Ala.. .... 

Do.. ................. 
Demopolis, Ala.. ......... 

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

Near Grnfton, 111.. ........ 
Do .................... 

Grafton. Ill. .............. 
Do.’ ................... 
Do.. .................. 

Jersey Landiug Ill. ....... 
Near Jersey Lahdins, I11 ... 
Near Pima Creok, Ill.. .... 
Alton. 111.. ............... 

Db.. .................. 
Near Alton, Ill. ........... 

Do. ............ i.. .... 
Near Wilsom Islnnd NO. 5, 

St. Louis, Mo.. ........... 
Do .................... 

Ill. 
Near St. Louis, Mo ........ 

................... I .......... Do. 
Carondolet Mo.. 
Jefferson Bbracks, Mo .... 
ClB Cave Mo. .. .I. ....... 
Near Cliff’Cavc Mo.. ..... 
Near Jeffcrson dtation, Mo. 
Kimmswick No .......... 
Sulphur S rkgs Mo ...... 
Illinois a80 .... I. ......... 
Platin hock Crook Mo .... 
Near Rush Towcr,’Mo.. .. 
Rush Tower &io .......... 
Near Cliff, do.. ........... 

Do. .................... 
Near White Band Donot I 

T. 

T. 
T. 
T. 
P. 
P. 
T. 
T. 
P. 
T. 

P. 
T. 
P. 

T. 
P. 

‘r. 
T. 

‘r . 

‘r . 

B. N. 152 ........ 
I). M. 153 ........ 
B. M. 156 ........ 
B. M. 157 ........ 
B. M. 160 ........ 
B. M. 162 ........ 
B.M.24 ......... 
B.M.25.-- ...... 
B. M. 172 ........ 
B. M. 175 ........ 
B.M.26 ......... 
B. N.170.. ...... 
B. M. 182 ........ 
B.M.27 ......... 
B. M. 188 ........ 
B. M. 23 ......... 
B. M. 207 ___. .__. 
B. M. 217 ........ 
B.M.29 ......... 

P . B . M . l  .......... 
P.B.hZ.2 .......... 
P.B.M.3  .......... 
P . B . M . 4  .......... 
OldB. N ........... 
P . B . M . 5  .......... 
P.B.M.6 .......... 

P. 
1’. 
P. 
P. 
P. 
P. 
P. 
P. 
1’. 
P. 
P. 
P. 
P. 

B . M . l  .......... 
B.M.2 .......... 
B. M. 3. .......... 
B.M.3 ........... 
B.hl.4 .......... 
B. 11.5. .......... 
B. 31. 6 .......... 
B. $1.7 .......... 
B.M.8 .......... 
B.M.9 .......... 
B. K l O  ......... 
B . M . 1 1 . _ . _ _ _ _ _ .  
B. M. 12 ......... 

P. B. M. 
P. B. M. 
P. B. N. 
P. B. M. 
P. B. M. 
P. B. U. 
P. B. M. 
P. B. M. 
P. B. M. 
P. B. M. 
I?. B. M. 
P. 13. M. 
P. B. M. 
P. B. M. 
P. B. 11. 
1’. 13. M. 
1’. 13. M. 
P. 11. M. 

13.. ...... ; 
14. ._ - _ _  ._. 
15 ......... 
16.. ....... 
17. ........ 
18 ......... 
19 ......... 
20 ......... 
21 ......... 
23. ........ 
23 ......... 
24. ........ 
25.. ....... 
2F ......... 
27.. ....... 
2s ......... 
29 ......... 
30 ......... 

42.772 
49.181 
72.917 
81.436 
71.829 
55.567 
48.932 
37.205 
42.722 
48.944 
47.446 
48.642 
50.884 
65.428 
72.861 
88. 615 

125.920 
101.868 
103.883 

38.471 
29.046 
28.137 
28.130 
36. 632 
38.406 
38.714 

128.406 
130.262 * 133.210 1 ;E: ;;; 
135.329 
128.932 
137. 616 
130.844 
148.359 
129.943 
126.128 
139.558 

131.537 
130.017 
126.995 
153.250 
132.586 
150.804 
120.100 
126.002 
123.952 
124.506 
123.216 
125.659 
117.546 
118.566 
120.586 
115.457 
124.046 
118.596 

122.814 
119.064 
122.225 
117.164 
118.572 
120.689 
112.023 
116. 002 
116.179 
111.964 
110.488 
113.339 
112.685 
112.465 
110.511 
110.386 
104.918 
103.947 
104.116 

104.142 
103.050 

104.491 
102. 631 
105.667 
108. 600 
101.042 
104.824 
104.586 
112. 673 
104.422 
110.550 

98. 527 
102.716 
101.461 
97.381 
95.398 

129.976 
131.215 
131.174 
130.964 
131.177 
132.415 
131.36 

128.469 
132.146 
133.380 
127.460 
134.583 
135.802 
13s. 943 
132.194 
133.434 
133.818 

137.050 
134.346 
135.5% 
135.736 
136. Si3 
132. GO8 

133.845 
133.377 
134.613 
132.723 
133.954 
139.106 
135.371 

137.132 
136.4OG 

1%. 757 
136. 994 
139.054 

138. $34 
146.377 
147. 615 
136.301 
137.543 

137.107 
138.347 
136.214 
137.453 
139.058 
138.164 

137.452 
138.691 
141.119 
142.355 
140.618 
14.431 

142. GGG 
140.315 
141.554 
140.317 
141.554 
144.362 
140.855 
140.279 
141.514 
143.312 
143.980 
144.050 
145.892 
144.203 
145. 670 
146.046 
147.284 

Feet. 

323.231 
336.994 
332.877 
319.491 
312.9% 

426.430 
430.495 
430.360 
429.671 
430.370 
434.432 
430.957 

421.485 
433.549 
437.598 
418.175 
441.479 

445.544 
455.849 
433. io6 
437.775 
439.035 

449.638 
440.767 
444.829 
446.327 
449.386 
435.065 
439.123 
437.5s 
441. 643 
435.442 
439.481 
456.384 
444.130 

449.907 
447.525 

4.45.396 

449.451 

455.491 
480.239 
484.300 
447.181 
451.236 
449.825 
453.893 
446.895 
460. 960 
456. 226 
453.293 

450.957 
455.022 
4G2.988 
467.043 
461. Olg 
464.012 

468.063 
460. 350 
464.415 
460.357 
4G1.415 
473.628 
462.122 
460. 232 
464.284 
470.183 
472.374 
474.573 
478. G47 
473.1cG 
47:. 9:9 
478. I53 
483.214 

456. 213 
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Standard 
Place . Designation of bench 1 mark . 1 Meters . 

Btandard elevation . elewtion . 
~ i l t c e  . 

Feet . 11 Meters . 
Near Port Royal. Mo ..... 1 P.B. N.37 ......... 1 Near Ellah. Mo ........... 

DO .................... 
Near Berger, Mo .......... 

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

Borger, N o  ................ 
Near Berger, Mo- ......... 

....... Near Hrrmann, Mo 
Do .................... 
Do .................... 
Do 
Do .................... 
Do .................... 
Do ..................... 

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

. .  11’. B . M . ..... St . Albans. Mo ............ 
T . B . M . 122 ........ 
T . B . M . 123=Old 

T . D . N . 1% ........ 
P.B.N.64  ......... { Top ofcap over same 
T . B . N . 12G ........ 
P . B.M.65 ......... 
” . . GG-i----- 
To of cap ovcr same 

P.B.N.67 { To of cap owr  Same 

T . B.N. 130 ........ 
P.B.M.68 ......... 
To of rap over same 
1’. B . M . G9 ......... 
T.B.M.133 ........ 

n . n . D . M . 

20 

T.%. N . 128 ........ 

T.%. iU. lXl______._  

......... 

{T.%. N . 132 ........ 

Near Beaker, Yo .......... 
.................... Do 

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

.................... 
Near Labaddie, Mo ........ 

I’o of cap over same 

1’. B . M . 39 ......... 
Top of cap over same 

P . B . M . 4 1 _ _ _ . _ _ _ _ _  
P . D . 14 . 40 ......... 

{ Top of cap over same 
P . B . M . 42 ......... 

1 . % . M . 69 ......... 
{ 

............ Near Boles. Mo 

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

Boles, Mo ................. 
............ Near Boles, Mo 

Do .................... 
Near South Point, Mo ..... 

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

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

DO .................... 

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

.......... South Point, Mo 

Near Wnshi“ ton, Mo ..... 
W m g t o n , % o  .......... 

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

Do .................... T.B.M.100 ........ 
Near Dundw, Mo ......... /!I?. B . N . 54-y  ..... 1 

P . B . M.43=13 ..... 1 
Top ofcap over same 
T . B . N . 78 ......... 
I’ . B . a[ . 44 ......... 
T.B.N.80  ......... 
T . B . N . 81 ......... 
P . B . N . 45 ......... 
To of cap over same 

{T.S. N . 83 ......... 
T . B . M . 81 ......... 
T.B.M.85 ......... 

14 P . B . M . 46-- 1 ..... 
To of cap over same 
T.S.M.86 ......... 
P.B.M.47 ......... 
T.B.M.87 ......... 
T.B.M.88 ......... 
P.B.M.48 ......... 
To of cap over same 

{T . % . M.89 ......... 
T . B . N . 90 ......... 
P . B . N . 50 ......... 
T . B . M . 92 ......... 
T . B . N . 94= Old B . 
M 75 1879 . 

(P 15 . B . M . 51=-,. ..... 
T.G.d.95 ......... 

DO .................... 
Near Washington. No ..... 

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

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

Dundee . Yo ............... /)P . B . M.57-y ..... 1 

(Top of cap ov; same 
T . B . M . 96-Old 

T . B . N . 97 ......... 
P.B.Pi.52 ......... 
T.B.N.98  ......... 
P.B.EI.53 ......... 
Top of cap over same 
T . B . h l  . 99=Old 

B . N . 42a . 

B . M . 43a . 
{ 

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

.................... 
(TOP ofem oveisame 
T . B . A I  . 105 ........ 
P.B.M.55 ......... 
To ofcap ovcr same 

{T.B. M . 1OG ........ 
P . B . 116.56 ... .: ..... 

154.06 

14G.W 
147.30 
149.84 
146.98 
148.22 
145.78 
142.02 
143.2G 
149.50 
142.80 
144 . 041 
148.99 
148.04 
147.54 
148.09 
144.60‘ 
145.741 
148.81, 
148.62 
147.W 
147.701 
148.94 
118 . Ob‘ 
150.22 
148.301 
147.22: 
147.591 

148.97: 
149.11: 
150.49( 
149.684 
151.72: 

151.921 
151.14( 
152.37( 
149.51( 

149.99: 
152.82< 
151.50: 

150 . oo( 
150.05: 

152.02C 
151.335 
152.57: 
151.51s 
152.01c 
153.243 
152.949 
154.104 
147.302 

151.030 

152.893 

152.912 

152.816 
152 . 748 

153.582 
154 . O i G  
155.28i 
153 . G31 
155.248 
154 . 620 
153.718 
154.959 
155.32G 
154.182 
15G.408 
154.903 
154.310 
155.550 
155 .OW 
155.050 
155.907 
157.150 

148 . 83: 

148.771 

148.542 
DO .................... 
Do .................... 
Do .................... 

Kent Mo ................. 
Nearkent, Yo ............ 

DO .................... 
Near New Haven, No ..... 

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

New Haven, Mo .......... 

505.468 
479.221, 
483.280 
491 . G30 
482.230 
4% . 295 
478.29G 
465 . QG-1 
470.022 
490.501 
4G8.51G 
472.571 
488.8% 
485.698 
484.077 
485 . 8G5 
474.110 
478.149 
485.234 
487 . GO1 
482.312 

( ~ O p o f c a p o ~ G  same 

T . B . Y . 107-Old 

T . B . M . 108-Old 
B . M . 46 (b) . 
R . R . B . N . 
Il . H.46a. 

B . M . 47 . 

T . B . M . 109-Old 

T . 13 . N . 110 ........ 
T . 13 . M . 111-Old 

T . B . nr . 112 ........ 
p. ’ . h[ . 58. ........ 
To of cap over same 

{T.%. N . 113 ........ 
P . B . N . 50 ......... 
T . B.M.114. ....... 

If. B . M . 60-7 18 ..... 

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

Near New Haven, Mo ..... 
Near Etlnh, Mo ........... 

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

i/P . B . M . ..... IIcrmann. Mo ............. 

(TO of cap OVG Same 

T . B . M.116 ........ 
P . I3 . M . GI ......... 
T . 13 . M . 118 ........ 

rr . R . M . 115 ........ 

P. 13 . M . 62 ......... 

Do .................... ......... 
Do .................... ........ .................... B M 72=Old 

492 . Si0 

OU 
50J.5VII U O  .................. 
605.815 Near S t  . Aubort. No .... 
513.149 11 5!!.!22! go .................. 

1.55.64 
154.50 

155.91 
156.77 
158 . W 
155.21 
1%; . 98 
154.84 
150 .os 
155 .SO 
154.72 
155.9G 
155.95 
157.01 
155.81 
157.05 
156.07 
158.16 
15G . 00 
155.70 
157.00 
155.71. 
158.18 
157 . 69 

159.478 
100.711 
157.65, 
159. Ifit 
157.55: 
100.19, 
150 . t15 
160.89, 
l57.54! 
159 . G3! 
158.78: 
100. Ol! 
158.05! 

100.42: 
159 . GG! 

159. GGI 
1GO . 421 
157.79: 
160.64! 
1G1.88: 
159 . 6 3  
159.524 
160 . m 
160 . 79; 
1G2.03( 
102.19L 
161 . 08; 
1g0 . 181 
162 . GGi 
162.40( 
1G3.642 
1G2.51‘: 
161.292 
IC1 .G1C 
1GO . 9OC 
162.144 
164.401 
102.258 
163.070 
161.658 
102.901 
163.125 

163.613 
164.857 
1G5.076 
162.326 
161.502 

102.530 
lG4.690 
101.722 
105.964 
164.069 
165.307 
165.594 

Feet . 

510 . 015 
50G . 905 

511.525 
511.343 
518.385 
509.218 
515.032 
508.034 
512.092 
511.174 
507.624 
511 . g02 
511.675 
515.147 
511.200 
515.255 
512.056 
518.913 
514.779 
511. MG 
515.094 
510 . 5g8 
518.969 
517.374 

523.214 
527.282 
517.230 
522.177 
516 . 905 
5% . 583 
523.805 
527.800 
516 . 892 
523.749 
520.941 
621.996 
518.565 

526.321 
523.847 

523.838 
526.338 
517 . G93 
527.046 
531.105 
523.736 
523.372 
525.242 

527.532 
531.593 
532.118 
528.500 
525.527 
533.683 
532.827 
530.885 
533 . 1% 
529.172 
530.215 
527.0OG 
531.967 
530.677 
532.341 
637.958 
530.373 
534.451 
635.188 

536.787 
540.868 
541.587 
532.505 
529.861 

533.234 
540.320 
540.425 
544.5M) 
538.263 
642.345 
543.286 
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Righ Bridge. Ky .......... 
Near High Bridgo. Ky ... 
Between IIi h Bridgo and 

Bur in, By ............... 
Fanlconor Ky ............ 
Danvillo Icy .............. 
Near Judction City, Icy ... 

Do .................... 
Moreland Icy ............. 
New Morhand Ky ....... 
McIhne  I<{ ............ 
Near Mc&nney Icy ...... 
Near Kings Mouxhin, Icy.* 
Icings Mountain, Ky ...... 
Waynesburg, Ky .......... 
Eubank Ky .............. 
Floyd k y  ................ 
Near iWaski Ky ......... 
Science IIill k y  .......... 
Norwood, d y  ............. 
Near Somerset, Ky ........ 
Somerset, Ky ............. 

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

Burgin Ify . 
.80 .................... 

Near Danhle, Icy ........ 

Near Moroland, Icy ....... 

Designation of henck ~ 

mark . Place . 
Metrrs . 

DO .................... 
Near Isbell. No ........... 
Near Bonnots Mill, Mo .... 

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

Bonnots Mill Mo ......... 
DO .................... 

.__ 

l'lace . 
I 

P eet . Meters . 

T . B . M . 169 ........ 
T . B . M . 170 ........ 
T . B . M . 171=Old 

I p  . . .... 
i ~ o p  of cap over samo 
T . B . hl  . 172 ........ 
T . B.M.173 ........ 
T . B . M . 1'4 ........ 'r . B . M . i75-01d 

R . R . B . M . 

R . R . B . M . 

Near Loose Creek. Mo ..... 

Isbell, Mo ................. .... 
Do .................... 93 ......... 

M 168 

Near Osage. Mo ........... 
Do .................... 

Near Bonnots Ifill, Mo .... 
Near Osage, Mo ........... 
Near Osage City, Mo ...... 

DO .................... 
Osage City, No ............ 

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

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

Near Osago City, Mo ...... 

Top of ca over Sam0 

B . M . 81 . 
B . M . 80 . 

T . B . Id! 178-Old 

T . B . M . 177=Old 

P . B . M . 96 ......... 
T . B . M . 179 ........ 
;;:;E; 9t;i;;&; 
P . B . M . 98 ......... 
T . B . M . 182-Old 

'T . 13 . 2 180-Old 
R . R . B . M . 

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

T . B . M . 184-Old 
R . R . B . M . 

Near Jefferson City, Mo ... 
Do 
Do .................... 
Do .................... 
Do .................... 
Do 

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

.................... 
Jefferson City, No ......... 
Near Jefferson City, Mo .... 

Do .................... 
Jefferson City, No ......... 

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

New ort, Ky .............. 
B o  .................... ~ ... 

Covington KY ........... _ I  11 ................... 
Ludlo,", d y  ............... c ................... 
Cmsccnt Sorinas . 1cy ...... ' 1) ................... 

1'. B M 102 { To of cap over same 

T . B.M.191... ..... 
T.B.M.192 ........ 
P . B . M . 1113 ........ 
Top of ca over same { 

........ . . ........ 
T.H.M.190. ....... 

T . B . ahl 193-Old 
B . M . 88 . 

P . B . M . 104 ........ 
T . B . M . 194 ........ 
T . B . M . 195 ........ 
T . B . M . 196 . Gauge 

B . M . 1st . 
A ................... u . S.E ............. 

Erlanger Ky . .. ............. E ................... 
Dixon.Ifv ................ I F ................... I 

512 440 
500:439 
513.608 
531.935 
179 . 116 
915.405 

938 810 

895.792 
923.768 
934 . (177 
958.039 
974.617 
915.051 
941.504 
958.892 
9x3 430 
855:591 
865 . 025 
903.535 
836.842 
855.780 
877.049 
870.743 
935.851 
939.480 
979.552 

ioii.n41 
1028 030 
975: 054 

947: 029 
~ 8 5  . 008 

897.055 

925.20s 

913: 820 

051 169 

878. 181 

Richwbod;.Ky ............ 0 ................... 
Walton k y  ............... Near C&cndon . Ky ...... I .................... ................... I1 

" ' I  ...... 
'rem . 

Oliver Syings. Tenn 
Dossott remi ............ 
Clinton' Tenn ............. 
Heiskoli Tenn ............ 
Powell i'W.Ul .............. 
Black bak, Tern .......... 

Harriman, Tonh .......... Near Rarriman T0nn.t ... 
DO .................... 
Do .................... 

Near Emory Qap Tonn ... 
Cardiff, Tann .... ......... 
Rockmood, 'renn .......... 

Do .................... 
Glen Alico Tonn .......... 
Roddv Tinn ............. 
Lorn& Tcnn ............ 
Near 9 {ing Cit, Tcnn ... 
Nc ar Sgofield k n n  ...... 
Near Evonsvdlo, Tonn .... 
Dayton, To nn ............. DO .................... 

Do .................... 
DO .................... Near Graysville, Tonn ..... 

Sal0 Creek, Tenn .......... 
Noar Rotro Tonn ......... 
Itnthburn, k e m  .......... 
Daisy Tenn ............... 
Noar &avo Springs, Tom .. 
nixson, 'rem ............. 
Near Boyco, TOM ......... 
Now Chattanooga, Tom .. 

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

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

Crittendon Icy ............. 
Sliorman kp ............. 
Dr Ridie Cy ............ 
WHiamstdwn Ky ........ 
Mason Ky ... : ............ 
Blancgett Icy ............ 
Corinth I ty  ............... 
IIinton'I<y ............... 
Sadiovihe., K ..... 
Near Sadlev$; -Ky ...... 
Rogors Gap IC+ 
Near Icindid, Icy ........ 
Near Georgetown, Icy ..... 
Georgetown, I< .......... 
Near Donorail 3;(y ........ 
Greendalo ICY) ............ 
IWenmo$or ICY .......... 
h x i n  ton, B y  ............ 
Near Eexinrton . I<v ...... 

........... 

Brannon Icy ... '. .. ....... CI ................... 
Nicholasville, k y  ......... .................. 

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

Near Bdnnon Icy 

Jessamino . ?<v ............ Do 

J .................... 
IC ................... 
L ................... 
11 ................... 
N ................... 
0 ................... 
1'. .................. 
Q ................... 
It ................... 
S .................... 
1 ................... u 
V ................... 
TV .................. 
X ................... 
y ................... z ................... 
A, .................. 
B1 .................. 

I ?  

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

............ .................. Wilmoro By: . I  IrI I Near IIib Bridgo, Icy .... 11 .................. 

1 G G  . 679 
i ~ i  . 884 
1G3.118 
107.227 
160 . 428 
167.908 
165.164 

163.187 
164.423 
lF4.299 
166.235 
166 . 475 
165.897 

162.261 
163.500 
165.939 

105.W 

167.209 
165.318 
164.338 

165.774 

166.618 
166 . 623 
167.026 
168.285 
168.526 
170.250 

165.206 
166.450 
177.115 
174.015 
175.282 
174.124 
169 . GO9 
169.612 
166.976 
168.214 
169.669 

170.371 
169.480 
169 . 227 
l69.3G5 

165.580 

156.192 
152.534 
156 . 548 
162.134 
237.4i5 
279.01G 

278.533 
273.03s 
281.5G5 

262 . 004 
281; . 150 

284.890 
292.011 
19; . no4 
278 on8 
280 . 971 
292.271 
230 . cnc 
261.i0(1 
263.6M 
275.308 
255.070 

207.325 

285.214 
286 . 354 
298 . 56s 
308.1bC 
313.527 
297.197 
289.917 
268.656 
269.934 
207.67C 
273.421 

200.64~ 

20s . 403 

635.163 
548 . G44 
546.023 
550.878 
541.941 

535.389 
539.444 

545.369 
546 . 177 
544.280 

m9.038 

532.351 
535.410 11 
544.418 

544.497 

548.585 
542.381 
539 . l G G  

543.877 
543.240 

546.046 
546.662 11 
547.984 
552.049 
552.906 
558.562 

Do .................... 
Near Burnside. Ky ........ 
Burnside I< ............ 
Near Slodns %alloy, Ky ... 
Alpine KV ................ 
Gmon&ooa Icy ........... 
Flat Rock 'Ky ............ 
Whitla k .............. 
Pine d o t  H y  ............ 
Between S k k ,  Icy., and 

Isham, Tcnn . 
Near Winfrcld, Tenn ...... 
Oneida, Tcnn ............. 
Helonwood Tonn 
New River 'Tenn ..... 1: : : 
Robbins T)onn ............ 
G l o n N a j  T a n  .......... 
Sunbright 'Tonn .......... 
Annadel h n n  ............ 
Lancing,' Tonn ............ 
Now Nemo. Tenn ......... 

JI ................... 
IC1 .................. 
Ll .................. 
MI ................. 
N1 ................. 
0 1  ................. 
PI .................. 
$ I  ................. 
RI .................. 
SI .................. 
Ti .................. u1 .................. 
VI .................. 
w1 .................. 
Yl .................. 
z1 ................... 
A, .................. 
B1 .................. ct ................... 
Dz .................. 
Et .................. 
FI ................... 
GI .................. 
As .................. n, .................. cs ................... 
DJ .................. 
E 5 .................. 
Fe ................... 
Gg .................. 
11s .................. 
Is ................... 
Jt, ................... 
I<& ................. 
LS ................... 
Ms .................. 
A ................... 
13 ................... 
C ................... 
D ................... 
E ................... 

H ................... 
................... 

Oakdale. Tenn ............ IC ................... 
Do .................... L ................... 

............ M ................... 
N ................... 
NoltonA ............ 
0 ................... 

R ................... s .................... 
T ................... 

AI .................. nz .................. 
cp ................... 
City ................. 
Dp .................. 
Ep .................. 
Fp ................... 
CT? .................. 
11% .................. 
4 ................... 
J1 ................... 
1. ................... 
N? .................. 
Nz .................. 
01 .................. 
1'2 ................... 
01 .................. 
R. .................. 
S. ................... 
'r : ................... up .................. 
V2 .................. 
IV? .................. x ................... 
Y? .................. 
2: ................... 
133 .................. 
A3 .................. 

232.834 
234.688 
204.987 

274 . G77 
273.508 
271.216 
280 . 872 

313.322 
289.539 

333.4% 

278.428 

353.306 
369.514 
356.137 

340.5FG 

326.951 
292.241 
232.021 

283.363 
249.177 
235.332 

290.058 
3fA 515 
393.551 
401.646 

3n1.m 

303.053 

292 . 054 
305.271 

305.038 

340.398 

342.904 

265 .on.; 
272. ins 

280.439 

430.200 
415.308 

596.250 
438.6R.1 
422.928 
3G7.07G 
419.437 
389.141 

375.500 
359.921 

241.353 

407.657 

255. nnn 
242.012 

272.707 

275.790 
253.505 

302.978 
BO .082 

234.340 
24z.094 

a41 .905 

218.942 

418.109 

238.952 

274.823 

241.4S9 
239.572 
254.791 

267.727 
265.217 
24!1 640 
235.270 
2.lP . 7-11 
213.412 
247.974 
231.314 
226.445 
2.15.431 
214.0!E 
ai2 . 702: 
215.913 
2X3.545 
232.04s 
Zt6.2S0 
219 .ORs 
200 . G21 
207.083 

909 . 989 
2m . 962 
2!)3 . 557 

207 . a 7  

Fact . 

763 . 690 
76Y . 936 
869.378 

9ni.1~9 
697.334 
889.814 
921.494 
9% . 466 

1027.957 
919.929 
994.266 

93.279 

913.476 
1000.779 
1159.135 
1212.311 
1165 . 4!?0 
1116.789 
1117.340 
1125.011 
1072 . G73 
958.794 
859.657 
870.280 
893.741 
S8O .414 

773.085 

951 . C32 
1192.632 
1291.175 
1317.406 
1411.444 
1362.558 

inY4.ii~ 

in11 .356 

517.m 

9 n 0 7 4  

i1no.n3o llX8.921 

1204.315 
1 3 7 ~  . 103 
1276.707 
1337.455 
1231.953 
1180.~41 
836 . 612 
791.819 
794.001 

816.737 

1355.342 

1357.555 

804.706 

78.962 
on4 .821 
~~705 
901 . t145 
994. nzo 

1102 . GB 

IC Mr . Q . B . Njcbolson 

t Described & noar Harriman Junction. Tenn . Soc p . 630 of Appendlx 3. Report for 1003 . 
engineer 01 tho Chicago. New. Orloans R! 'IkXW Pacific Railroad. O n  Juno 20.1904. statod that bench mark yl. nmr 

Kings Mountain Icy., w&ld probably bo destroyed soon by 1mprovemo?ts . 
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‘uscumbin. Ala ........... 
Do .................... 
Do ................... 
Do .................... 

Jeer Florcnce, Ala ....... uo .................... 
Do ................... 
Do .................... 
Do .................... I 
Do ................... 
Do .................... 

East Florencc Ala ........ 
<ear Enst Fldrenee, ME ... 

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

?ear Bainbridge, Ala ..... 
Do .................... 

3ainbridge Ala ........... . ock 9 kuscle Shoals 

Florcncc, Ala .............. 

Canal.’Ala. 

Meters . mark . Place . 

Do.‘. .................. 
m k  8 Muscle Shoals 
Canal.’ Ala . 

Chattanooga. Tenn ...... ..I Ca ................... I 

Do; ................... 
h k  7 Muscle Shoals 

Canal.’Ala. 

.................... ............... .. ................. 
Do Gauge 

Near Chntpnooga. Term D3. 
Wauhatchie . Tenn ........ I 674N ................ 

Do ..................... 
gear Lock 7 Muscle Shoals 

Canal. AI& 

Hooker Ga.. .............. E3 .................. 
Nmr d i i m i d e  . Tenn .... .I 974N ................ 

Do .................... 
Lock 6 Muscle Shoals 

Canal.. Ala . 

........ .......... ................... 
.. ................ I Shellmound. T& ........ I U S ................ 

Whiteside T e d  F3 
N8ar Shalfmound Tenn 639N 

Do .................... 
(ear Lock6 MuscleShoals 

Canal. AIL . 
DO .................... 
Do .................... 

\Tear Lock 5 Muscle Shoals 

Lock 5 Muscle Shoals Ca- 

Do .................... 
Tear Lock 5 Muscle Shoals 

Canal, ~d . 
nal, Ala . 
Canal, AI; . 

Woodville. Ala ............ 
Do .................... 
Do .................... 

Paint Rock Ala ........... 
Gurley A d  .............. 

Near Woodville. Ala ...... 

Nenr G’urley Ala .......... 
Brownsboro ’ Ala .......... 
Near Brownkboro Ala .... 
Ne3r Fenrns Ala.’. ........ 
Huntsville, Ala ........... 

Do .................... 
Near Madison, Ala ........ 
Nadison Ala .............. 
Nenr Oldanbrier Ala ...... 
Near Bolle Mina’ Ala ...... 
Bclle Mina Ab.’. ......... 
Near Belle ’Mina Ala ...... 
Decatur, Ala ... i .......... 

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

Do .................... 
Tear Lock 4 Muscle Shoals 

Lock 4. ’ b l u S C l 0  Shoals Ca- 

Do .................... 
‘Tear Lock 3. Muscle Shoals 

Lock 3 Muscle Shoals Ca- 

Canal AI; . 
nal. Ala . 
Canal. Ala . 
nal . Ala . 

Do .................... 
Near Flint Ala ........... 
Near Leesdale ’Ala ........ 

Near Cullman . Ala ........ 

Near HartAlls Ala ........ 
Near Falkvilld Ala ........ 
Near Williite, a l a  ......... 

Bo .................... 
Year Lock 3 Muscle Shoals 

Sear Lock 2 Muscle Shoals 

Lock 2. ’Nuscle Shonls Ca- 

canal, AIL 
cnnnl AI; . 
nal. Ala . 

Cullman Ala.’. ............ 
Johnson ’Ala .............. 
Near Ha&eville Ala ...... 
Near Garden ($7, Ala .... 
Near Blount Sprmgs, Ala .. 

Do .................... 
Reids Ala ................ 
Warrlor ALL ............. 
Near Wirrior,  la ......... 
Morris Ala ................ 
Near dunningham, Ala .... 
Newcastle, Ala ............ 
Boyles, Ala ............... 

DO .................... 
Near Lock 2. Muscle Shoals 

Near Lodk 1. Muscle Shoals 
Canal Ala . 

C6nal. A h  . 
nal. i IS. 

Canal AI; 

Lock 1 Muscle  shod^ Ca- 

Near Lock 1 Muscle Shoals 

Near I. &nbi Ferrv.Ala .... 
9yc~more Landink.Ala .... 

u o  .................... 
Near Lock B. Elk River 

Canal. A h  . 

Ala . ‘ I  

Do .................... 
Lock U. Elk River C a d .  

Ala . 

~~~ 

? Iargcrum. Ala ............ 
No3r Mlargeruru. Ala ...... 
N o x  Chcrokee. ........ 

Do .................... 
Lock A. Elk River Canal. 

Ala . 

Ncar Bnrton Ala .......... 
Barton Ala .’.............. 
Near Phdcs, A h  .......... 
Prides Ala ................ 

Dd .................... 
Do .................... 

Near Prides, Ala .......... 
Do .................... 

Do ................... 
Near Lock A. Elk River 

Do ................... Canal. Ala  . 
T.B.M.45 ......... 
T.B.M.47 ......... 
T.B.M.49 ......... 
T . .B . M . 59 ......... 
T.B.N.C3 ......... 
T.B.M.72 ......... 
P . I L N . 7  .......... 
T.B.M.73 ......... 
T.B.M.C.8 ......... 
T.B.M.71. ........ 

‘r . 13.1.1.5s ......... 

uo ................... 
Near Finleys Landing. Ala 
Doontilr. A h  ............. 

206.257 
205.485 
201.407 
203.784 
261.167 
295.851 
262.552 
193.951 
189.917 
189.178 
201.740 
189.429 
189.432 
205.867 
187.915 
189.416 
190.225 
184.571 
185.276 
183.343 
181.337 
195.160 
192.073 
198 . G 8 5  
198.343 
187.436 
187.352 
203.119 

219.461 
413.871 
412.272 
412.432 
412.368 
412.375 
412.370 

187.340 
188.708 
187.730 
184.001 
182.062 
196.126 
187.814 
192.8% 
197.192 
244.570 
194.738 
19% 801 
188.804 
205.304 
178.500 
178.379 
183.058 
174 . G49 
173.194 
172.414 
169 . 596 
173.105 
201.181 
181.0Kl 
183.227 
205.78F 
261.371 
244 . G5E 
198.256 
161 . 70C 
130.113 
138 . i61 
124.247 
179.2SE 
166 . 9-1z 
125.781 
126.07: 
120.68: 
157 . NX 
178.10< 

143.264 
141.801 
172.16: 
132.07: 
120.1% 

133.15( 
134.76s 
148.81( 
151.031 
147.081 
131.26( 
130.8G! 
128.78: 
127.74( 
148.76! 
138.011 

Designation of bench 
mark . 

Feet . 

DO ..................... 
....... 

Do .................... 
Bridgeport Ala ........... 
Bolivar A& ............... 
Nenr Bhivar Ala ......... 
Stevenson Aia ............ 
Nenr Stav&son, Ala ...... 
Near Cedar Grove Ala .... 
Near Fackler, Ald ......... 

Do .................... 
Hollywood Ala ........... 
Near Holl&ood Ala ...... 
Near Larkhsville, Ala ..... 

Do .................... 
Lim Rock Ala ............ 
Near Lim hock, Ala ...... 

Near Swearen in, Ala ..... 
Near Swea&ngin, Ala ..... 

Do .................... 
Do .................... 
Do ..................... 
Do.,. ................. 

...... 

Scottsboro Ala.-’. ......... 

Swexengin A% ........... 

676.695 
674.162 
660.783 
668.581 
85% 845 
9 i O  . 638 
861.389 
636.321 
62’3.086 
620 . 661 
601 . R75 
621.485 
621.495 
675.415 
616.518 
G21.442 
624.097 
605.547 
607.860 
601.518 
604.779 
640.287 
630.160 
651.852 
650.730 
611.846 
614.671 
666 . 400 

720.015 
1357.842 
1352.596 
1353.121 
1352.911 
1352.934 
1352.917 

614.671 
619.119 
615.91 1 
603.677 
697.315 
643.457 
C16.186 
632.627 
646.951 
802.393 
638.903 
035.829 
619.730 
673 . SG.7 
585.625 
585.6232 
600, 58? 
572.994 
568.221 
5 G  . 06: 
556.41i 
567.92: 
660.041 
594.035 
GO1.13; 
675.13 
857.51: 
802 .ti;: 
63.451 
530.511 
426.87! 
455.25: 
407.63. 
688.21- 
647 . iOL 
412.661 
413.621 
395.931 
517.06‘ 
584.32! 

470.02! 
4G5.22! 
584 . R’31 
433.311 
413.78 

436.86: 
442.15, 
488.23 
495.50 
482.54: 
430 . 66 
429.341 
422.52‘ 
419.11: 
488 . 08 
452.80 

G3 .................. 
665N ................ c ................... 
U.S.E .............. 
679N ................ 
D ................... 
625N ................ 
627N ................ 
E ................... 
F ................... 
G ................... 
H ................... 
I .................... 
J .................... 
K ................... 
L ................... 
N ................... 
N ................... 
0 ................... 

P ................... 
Q ................... 
Guntar A ........... 
Ginter N ........... 
Gunter S ............ 
Gunter E ........... 
Gunter W ........... 

Place . ‘ 

J2 ................... 
Ka .................. 
LI ................... 
T . B . M . l .  ......... 
M2 .................. 
Na .................. 
T . B . M . 8  .......... 
0 2  .................. 
T.B.M.12 ......... 
P, ................... 
Q1 .................. 
City ................. 
Rp .................. 
s1 ................... 
TI .................. 
T.U.N.38  ......... uz .................. 
T . B . N  .39 ......... 
P.B.M.52 ......... 
P.B.M.51 ......... 
P.B.M.50 ......... vz .................. 
We .................. 
T.B.M.60 ......... x2 .................. 
Yz .................. 
Z2 ................... 
As .................. 
B3 .................. 
c3 ................... 
Da .................. 
El .................. 
F3 ................... 
0 3  .................. 
H3 .................. 
13 ................... 
‘r . B . nir . io7 ........ 
IC3 .................. 
La ................... 

J3 ................... 

Burnsville. Miss ........... 
Do .................... 

Iuka Miss ................. 
Nea;Pepam Ala ......... 
Noar River& Junction . 

P . B . N . 1 .......... 
P.B.M.2  .......... 
P. B . M . 3 .......... 
T . I3 . M . 41 ......... 
T . B . M . 43 ......... 

uo ................... 
Near Niltons Bluff. A la ... 
hfiltons Bluir Ala ........ 
Near Afi1ton‘s)Ulrlff Ala .. 
NearBrownr Ferry. Ala. . 

uo ................... . 

I)O ................... 
Do ................... 

r .D.M.79 ........ 
r.B.M.80 ........ 
P . B . N . 8  ......... 
P . B . N . 9  ......... 
r .B .M.86 ........ 
P.B.M.10 ........ 
31d Gauge U . M ... 
P . n . M . l l .  ....... 
P.B.M.12 ........ 

r . B . N . 8 7  ........ 

r . n . M . 9 0  ........ 
r . B . M . 13 ........ 
P.B.M.14 ........ 
T.B.N.93 ........ 
P.B.N.15 ........ 
P.B.M.16 ........ 
P.B.N.17  ........ 
T.B.M.99 ........ 
P.B.M.18 ........ 
T . B . M . 102 ....... 
f . B . N . 1 9  ........ 
T.B.M.103 ....... 
P.B.M.20 ........ 
T . B . M . 104 ....... 
P.B.N.21. ....... 
P.B.M.22 ........ 
T.B.M.105 ....... 
T . B . M . 107 ....... 
P . B . N . 2 3  ........ 
T.B.M.108 ........ 
P.B.M.24 ......... 
T . B.M. 109 ........ 
P.B.M.25 ......... 
T . B . M . 113 ....... 
P.B.M.26 ......... 
P.B.N.27 ......... 
T. B . N . 114 ........ 
P.B.N.28  ......... 
T . B . M . 116 ........ 
P.B.M.29 ......... 
P . B . M . 30 ......... 
T . B . M . 118 ........ 
P.B. M.31 ......... 
T . B . h.I . 119 ........ 
T . B . M . 120 ........ 
T . B . N . 121 ........ 
P . B . N . 32 ......... 
P . D . N . 3 3  ......... 
T.B.X. 125 ........ 
P.B.N.34  ......... 
T . B . M . 126 ........ 
T . B . M . 128 ........ 
f . I3 . 1,I . 30 ......... 
P.B.M.37 ......... 
P . B . hr . 35 ......... 

P . T3 . M . 38 ........ 
T . B . N . 140 ....... 
P . B . M. 39 ........ 
P . B . M . ~ ~  ........ 
T . B . M . 141 ....... 
P . B . M . 41 ........ 
P.B.M.42 ........ 
T . B . M . 142 ....... 
P . B . h i  . 43 ........ 
T . B . M . 143 ....... 
T . B . M . 146 ....... 
P . JL N . 44 ........ 
P . n . hl . 45 ........ 
P . 13 . 81.46 ........ 
P . B . M . 4 7  ........ 
T . B . hr  . 176 ....... 
P . n . t r  . LS ........ 
P . B . M . 4 9  ........ 

tandard elevation . 

Meters . 

137.238 
142.7C8 
146.353 
143.181 
141.332 
134.548 
137.313 
131.381 
131.594 
131.694 
139.849 
139.249 
141.043 
133.409 
135 .OW 
133.426 
130.713 
131.314 
133.954 
132.980 

132.986 
136.053 

136.058 
138.636 

139.703 
139.552 

139.941 
142.442 

143.659 
143.416 

143.721 
143 . GO1 
143.760 

147.300 

147.294 
147.321 

147.169 
148.392 

150.840 

150.380 
152.219 

154.050 

154.042 
154.137 

154.690 

155.896 

155.898 
156.494 

158.910 

158.916 

158.830 

156.924 
160.221 
161.234 
163.384 

166.5Iiii 
161 . 472 

161.476 
lG4.112 

164.57E 
163.834 

164.11: 
105.341 
lti3.79E 
lG3.36[ 
164 . 331 
164.742 
16G25( 
166.47: 
167.294 
164.261 
165.031 
167.12: 

. 
Feet . 
. 
450.255 
468.398 
480.160 
469.760 
463.687 
441.430 
450.501 
431.046 
431.738 
432.006 
458.621 
456.853 
472.561 
437.693 
442.988 
437.748 
428.848 
430.619 
439.4R1 
436.285 

436.305 
446.367 

446.384 
454.842 

458.342 
457.847 

459.123 
467.328 

471.321 
470.524 

471.525 
471.131 
471.653 

483.267 

483.247 
483.336 

482.837 
486.849 

404.881 

493.372 
499.405 

505.412 

505.386 
505 . t198 

507.512 

511.469 

511.475 
513.431 

621.357 

521.377 

521.095 

514.841 
525 . 658 
528.982 
536.036 

E46.472 
529.703 

529.776 
538.424 

539.953 
536.666 

538.424 
535.885 
537.394 
535.957 
639.156 
540.491 
545.458 
640.167 
548.804 
53% 913 
541.439 
548.298 
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kidersville Ohio .......... 
Pear Wapdconets. Ohio ... 
.Vapakoneta. Ohio ........ 
3otkins Ohio ............. 
inna dhio ............... 
Iwanhers Ohio ........... 
Pear Swanders, Ohio ...... 
Sidney, Ohio .............. 

po .................... 

Pear Wapakoneta. Ohio ... 

I 1 Standard elevation . 1 __ 

XI .................. 
YI .................. 
ZI ................... 
An ................... 
Ba ................... 
Ca ................... 
Da .................. 
Ez ................... 
Fa ................... 
Eiidney ci ty  1 ......... 

Designation of bench ~~ 

Place . mark . 
Meters . 

Decstur. Ala ............... 
DO .................... 
DO .................... 

Trinity, Aln ............... 
Hillsboro, Ala ............. 

DO .................... 
Courtland, Ala ............ 

DO .................... 
Near Courtland Ala ....... 
Near Town (:re&,& ..... 
Lcighton, Ala .............. 
Near Tuscumbia Ala ...... 
Near Prides, Ala! ......... 
Near Cherokee Ala ........ 
Nenr Margerurh Ala ....... 
Near Riverton ' Junotion, 

Near Corinth diss ........ 

Ala . 
Do .................... 

.Near Burnsville Miss ..... 
Corinth, Mis .............. 

DO .................... 

South Rockyood, Mich .... 
Newport Mlch ............ 
Monroe, hich ............. 

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

Decatur. Ala .............. U S ................ *173.028 
t173.258 

Do Old Railroad B M $172.882 
Do .................... Oid Railroad B . M .. .................... . .. I i 

Ma .................. 
Ns .................. 
Oa ................... 
P3 ................... 
Oa ................... 
R3 ................... 
S3 ................... 
T3 ................... 
U3 .................. 
Va ................... 
W&. ................ 
X3 .................. 
Y3 .................. 
Z3 ................... 
A4 ................... 
B4 ................... 
C, ................... 
Aa .................. 
B3 .................. 
T . B . M . 1 ........... 
C3 ................... 

A ................... 
B ................... 
C 11 ................... 
P . U . M . M . C . 

Bridgo.7 

Riverton. A l a  .............. 
Near Riyerton, Ala ........ 

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

NearPa nesLandin Ala 
Near Inxian Creek #ss .. 
Near Bu gs Lahding Miss . 
Near Yeiow Creek, l'enn .. 

Do .................... 
Near Boy& Landing, 

Near Hamburg Landing, 

Pittsburg Landing, T C I ~  . 
Do .................... 

Buggs Landinc: Miss ...... 

Tenn . 
Tenn . 

Alexis. 'Ohio ............... 
Toledo. Ohio ............... 

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

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

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

Near PerrysburF Ohio ..... 

P . B . M . ~  ........... 
Lift lock center line 

P . B . M . 5  ........... 
P.B.M.6 ........... 
P.B.M .53 .......... 
P . B . M  .54 .......... 
P.B.M.55 .......... 
P.B.M.56 .......... 
P . B . M.57. ......... 
P.B.M.58 .......... 
P.B.M.59 .......... 

stone 3 . 

P.B.M.60 .......... 

U ................... 
P a r k h  .............. 
V ................... 
Powor House 
7V ................... 
Post Oflice 

X ................... 

Toledo City. No . 165 . 

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

Toledo C j t ~ ~ N o . 4 4  .. 
ToledoCltY, No.296. 

O l d P . B . M . l  ...... 
Old P . B . M . 2 ...... 
P.B.M.61.  ........ 

~ ~ ~~~~ 

Custnr Ohio .............. 
Deshl&, Ohio ............. 

go .................... 
DO .................... 

Belmore Ohio ............. 
Lei sic, bhio 

& R r  Ottawa Ohio ........ 
.............. 

Ottawa Ohid ............. 
Near dolumbus Grove, 

G1 
111 .................. 
11 ................... 
J1 ................... 
K1 .................. 
L1 ................... 
bfi .................. 
NI .................. 
01 ................... 

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

Do .................... D ................... 
Near La Salle, Mich ....... E ................... 
Vienna . Mich .............. F. .................. 

Locklend. Ohio ........... 
Ronsselncr Ohio .......... 

Do .................... 
Cnrthago, 61iio ............ 

'I'd ............. ......I 
K, .................. 
1.4 ................... 
s , ................... 

DO ..................... 1.1 .................. 
Milton Center . Ohio ....... F1 .................. 

Do .................... I ITreston village ...... 

..... ................... 
DO .................... &I 

Columbus Grove, Ohio PI 
Near Monroe, Ohio ........ RI .................. . ! ................... 

Ohio . 

122.061 
118.587 

126.250 
128.626 
123.381 
121.540 
126.434 
113.242 
118.079 
124.153 
112 . 609 
122.507 

107.194 

118.173 
128.384 

176.194 
182.275 
180.08E 
193.210 
182.355 
183.193 
172.98E 
172 . 661 
167.594 

174.48: 
155.734 
134 . 6lt 

134.13i 
126.43: 

132.07' 
164.17! 
146.04! 

5137.00' 
136.671 

165 . in: 

164 . n3( 

179.0% 
176.901 
177.10' 
178.07: 

180.06' 
177.49 
179.47. 
178.45. 
181.78' 
183.22 
179.56 
177 . 60 
184 .OD 
183 . 66 
181.77 
179.94 
183.83 
187 . 66 
197.38 
201.32 
203.51 
204 .OB 
208.36 
208.08 
207.88 
210.25 
212.33 
217.54 
217.36 
224.54 
233.46 
232.77 
226.67 
222.30 
227.51 

234.99 
236 . 50 
240.92 

Feet . 

567.676 
568.431 
567.197 

400.462 
389.064 

414.205 
422.000 
404.792 
398.772 
414.809 
371.528 
387.398 
407.325 
369.451 
401.925 

351.686 

387.708 
421.206 

578.063 
598.020 
590.839 
633.919 
598.276 
601.026 
567.538 
566.472 
549.848 
541 . 672 
572.446 
510.937 
441 . 6.59 
538.352 
440.081 
414.802 

433.313 
538 . G44 
481.118 
449.487 
448.408 

587.335 
580.399 
581.065 
584.225 

590.770 
582.322 
588.828 
685.481 
596.419 
801.118 
589 . 116 
582.702 
603.887 
602.561 
596.370 
500.353 
603.129 
615 . 608 
647.594 
660 . 514 
667.702 
669 . 510 
683.611 
682.705 
682.029 
680.825 
696.636 
713.716 
713.138 
736.701 
765.903 
763.703 
743.696 
729.339 
746.442 

770.993 
775.917 
790.435 

I I Standard elevation . 
Place . mark . 

Meters . 

Vest Cairo Ohio .......... SI ................... 
?oar Lima: Ohio .......... TI ................... 
i m a ,  Ohio ................ UI .................. 
. DO .................... VI ........-......... 

Do .................... Lima City ........... 
Pear Cridersville . Ohio .... WI.-.  ............... 

D O  .................... e* ................... 
Vcar Sideny, Ohio ........ 112 .................. 
Kirkwood Ohio ........... In ................... 
Voar Pia& Ohio ......... Jn ................... 
Piqua. Ohio ............... Ka .................. 

Do .................... I Pem . R . R ......... I 
DO .................... La ................... 

Farrington Ohio .......... Ma .................. 
Sear Troy, 'Ohio ........... N2 .................. 
rroy. Ohio ................ On .................. 

DO .................... Pa ................... 
Do .................... Troy City ........... 
DO .................... &a ................... 

Near Troy, Ohio .......... Ita .................. 
DO .................... Sa 

Tip ecmoe City, Ohio .... TI ................... 
Near Tippecanoe City, V2 ................... 
Tadmor, Ohio ............. Wz .................. 
Near Tadmor, Ohio ....... XZ .................. 
Near Dayton Ohio ........ Yn .................. 
Dayton, Ohid ............. Za ................... 

Do .................... Dayton City ........ 
DO .................... ha .................. 
DO .................... I33 .................. 

Near Dayton, Ohio ........ E, ................... 
DO .................... C3 ................... 

Near Alexandria Ohio .... D4 .................. 
Near Whitfleld bhio ...... D3 .................. 
Carrollton Ohib ........... C4 ................... 
Niamisbuig Ohio ......... B4 ................... 
Near Miamdburg, Ohio .... E3 ................... 
Miamisburg, Ohio ......... FS ................... 

DO .................... A,.- ................. 
Near Miamisburg Ohio .... 0 3  ................... 
Near Franklin Ohio ...... 2 3  ................... 
Near Carlislo 6hio ........ 113 .................. 
Franklin Odio ............ 13 ................... 
Near Cnrfislo Ohio ........ .TI ................... 
Nenr Franklh, Ohio ...... YS ................... 

................... 
B o  .................... us .................. 

Ohio . 

Near Woodsdolo, Ohio .... T3 .................. 
Do .................... I smilton City .. 
DO .................... Rq ................. 

Hamilton, Ohio ........... Cp .................. 

Do .................... 
Near IIamilton. Ohio ......I 

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

Near Jones. Ohio .......... 
Port Union Ohio ......... 
Near Croscdntville Ohio ... 
NW Crestvue oiio ....... 
Near Crescenthle Ohio ... 
Near Port Union, bhio .... 
Near Glendale . Ohio ....... 

Near Flockton. Ohio ...... 

S? ................... 
Telegraph Pole 745 .. 
P, ................... 
P.R.R.No.24  ..... 
P.R.R.No.23 ..... 
G4 ................. 
1'. R . It . No.21____. . 
P . R . 1. . No . 20 ...... 
11. ................... 
P . R . R . No . 19 ...... 
P.R.R.No.17  ...... 
I,... ................ 

DO .................... I J d  ................... 1 

248.296 
254.934 
267.941 
267.447 
266.001 
264.854 
272.001 
270.087 
273.869 
279.170 
306.320 
314.063 
308.838 
308.040 
305.033 
291.713 
293.424 
203.lG8 
300 . 562 
284.762 
274 . ooo 
263.783 
267.269 
260.669 
257.410 
254.642 
256.352 
258.327 
253.334 
252.155 
247.753 
245.953 
244.2oI1 
242.995 

241.10E 
235.73i 
230.024 
226 . 9Gi 
226 . G9C 
226.59C 
226.792 
224.535 
222.001 
220.114 
217.72: 
216.843 
215.73C 
213.278 
212.441 
214.92: 
211.45.i 
214 . 61f 
210.94f 
209 . Wi 
206.55( 
208.621 
200 . G4i 
205 . G4t 
195.99t 
203 1% 
194I53' 
192.94 
190.481 
193.651 
192.131 
182.16' 
188.04; 
180.16; 
183.37' 
18 i . 60 
181 . GG' 
186.00 
183.59: 
186.89' 
184 .GO! 
194.76! 
181.681 
179.65 
197.16' 
176.52' 
174.86 
185.07 
174.74 
174.98 
104.28 
168.06 
168 . 021 
167.13 

. 
Feet . 
7 

836.396 
879.070 
877.449 
872.705 

892.390 
886.110 
898.519 
915.910 
1004 985 
1030: @ 
1013.246 
1006.035 
lo00 .762 
957.062 
962.675 
961.835 
986.094 
934.257 
898.948 
865.428 
876.865 
855.212 
844.519 
835.438 
841.048 
837 . G85 
831.147 
827 .ne 

,812.836 
806.931 
801.209 
797.2% 

814.618 

8% . 944 

791.025 
773.414 
754.670 
744.421 
743.732 
743.434 
744.067 * 
736.672 
728.374 
722.157 
714.310 
711.426 
707.774 
699.730 
696.983 
705.123 
693.755 
704.113 
692.079 
688.965 
677.656 
684.451 
658.289 
674.697 
043.037 
666.501 
638.234 
633 . m7 
624.936 
635.353 
630.346 
597 . 650 
016.951 
591.098 
601.629 
G05.317 
596.003 
610.258 
602.338 
613.165 
605.048 
638.991 
596.001 
589.408 
646.879 
579.162 
573.703 
607.200 
573.306 
574.087 
538.988 

551.265 
551.40 

548.354 

* This 

1 According to 

is the result of loveling up to and including 1900 . In October. 1901. this bench mark was mportcd as disturbed . 
note in 1901 the bench mark may have been disturbed or may not have been correctly idontifled . 

Ben& mark apparently 
Destroyed . 
No description available . 

. Elevation from leveling of 1901 only . 

11740°-15-7 
J 
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Designation of bench 
mark . 1 Meters . 

Place . 

Milwaukee. Wis ........... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Designation of benc 
mark . Place . 

B . M . 1 ............. 
B.M.2 ............. 
B . M . 3  ............. 
B.M.4 ............. 
B . M . 6 (1876) ...... 

Ivorydale Ohio ........... 
Winston dprings. Ohio .... 
Cincinnati. Ohio ........... 

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

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

LUdlow, Ky ............... 
Cincinnati, Ohio ........... 

Do .................... 
Sedamsvffle, Ohio ......... 
Cincinnati, Ohio ........... 
i3t . Jose h, Ohio .......... 
Dolhi. 6hio ................ 
Near North Dellii Ben6, Ohio Ohio . ......... 
Near Lawrenceburg Ind .. 
Lawrenceburg, Ind.. ....... 

......... 

Sand Beach. Mich ......... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Mackinaw, Mich ........... 
Do .................... 
Do .................... 
Do .* ................... 
Do .................... 

Mc .................. 
U . S . G . S . No.498* .. 

0 4  ................... 
Cincinnati City ...... 
P4 ................... 
Reference mark to 

Cincinnati City 
No . 1 . 

Y4 .................. 
24 ................... 
Gauge B . M ......... 
U4 .................. 

C$ ................... 
4 . .  ................ 

A6 ................... 
V4 ................... 
U.8 .H  ............. 
U . S . G . S ........... 
TV4 .................. 
X4 .................. 
Canal Stone ......... 
BK ................... 
CK ................... 
DK .................. 
Eo- .................. 

152.24: 
151.7E 
164.984 
152.69f 
149.857 
153.71E 
166 .ME 
168.223 

168.578 
149.602 
149.850 
150.567 

162.500 
153.720 
152.275 
149.863 
150.718 
148.107 
148.657 
150.620 
149.890 
147.107 
147.506 

177.555 
178.322 
lis . 104 
183.400 
183.946 
176 . 532 
180 . 887 
178.533 
li8.730 
176.241 
176 . 380 
180 . 844 
183.340 
li7.702 
li8.252 
180 . G88 
179.089 
178.070 
180.466 
184.385 
184 . 741 
li8.211 
177.117 
177.098 
176.854 
180.192 
170.910 
179.409 
182.904 
177.944 
177.850 
178.2% 
178.354 
178.370 

178.752 
179.271 
179.78G 
180.089 
182.782 
179.469 
191.201 
li9.836 
178.9G8 
181.EW 
181.437 
182.704 
182 924 
179.937 
181.493 
190.042 
188.864 
189.788 
186.795 

li9.166 
177.8G9 
177.752 
177.762 
186 . 099 
177.600 

180.112 
180.794 
178.901 
179.814 
175.04G 

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

499.484 
497.975 
541 285 
5001971 
491.650 
504.317 
545.301 
551.912 

11 . I t  . 
P . . hi . Old B . M . 
P . B . M . Iroquois 1 
P . B . M . Iroquois .. 

553.076 
490.819 

Olcott. N . Y .............. 
DO .................... 
DO .................... 
Do .................... 

533.135 
504.330 
499.589 
491.676 
494.481 
485.914 
481.719 
494.159 
491.764 
482.634 
483.943 

582.528 
585.045 
587.610 
601.7C5 
603.406 
579.172 
593.4CO 
585 . i37 
586.383 
584.779 
678.673 
593.319 
601.5C8 
583.011 
584.615 
592.807 
587.5G1 
584.218 
592.070 
604.036 
606 . 1C4 
584 . C61 
581.081 

P . B . M . 4 .......... 
P.B.M.G .......... P . n hi 5 

P . B . M . 3  .......... 
. . .......... 

581.029 
680.228 
591.180 
590.255 
588.611 
GOO . 078 
583.805 
583.406 
584.900 
585.150 
585.202 

586 . 456 
588.158 
589.848 
690.842 
599 . Gi7  
588 . 808 
627.290 
590.012 
587.164 
696.725 
605.265 
500.421 
600.143 
590.343 
595.448 
623.496 
610.G3l 
022 . GI53 
612.813 

587.814 
583.559 
583.175 
583.207 
G10.5C9 
582.576 

590.917 

589.940 
584.139 

Detour. Mich .............. 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near Detour Mich ........ 
Near Schlessk Mich ...... 
Raber Nich .. l. ........... 
Near datesville Mich ..... 
Near Raber Mich ......... 
Near Stalwrh Mi ch ....... 

Do .................... 
Barbeau Mich ............ 
Near McCarron Mich ...... 
Near Rosedale, 'Mich ...... 

Do .................... 
Near Sault Sainte Yarie, 

Do .................... 
Saslt Sainte Marie, Mich .. 

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

Near Sterling;ille, Mich ... 
Kelden, Mich .............. 

Mich . 

Do .................... 
Near Sault Sainte Marie. 

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

Mich . 

Do .................... 
Near Brimley Micli ....... 
Brimley Micd ............ 
Bay Ads ,  Mich ........... 
Near Bay Mills, h ich ...... 
Iroy_uois Point, Mich ...... .................... I u o  

P . B . M . Goetr ..... 
P . B . M . Detour 2 .. 
P . B . M . Terrett ... 
P . B . M . Detour 1 .. 
P . B . M . Detour 3 .. 
1'. B . M . Detour 4 .. 
P . B . M . Detour 5 .. 
P . B . M . Boathouse 
P . €3 . M . Caribou ... 
P . B . M . Schlesser . 
P . B . M . Raber .... 
P . n . M . Gatesville 
P . B . M . Hudson ... 
P . B . M . T r i p  ..... 
P . M . D . I."alrriem. 
P . B . M . Campbell . 
P . . M . Munuscon 
P . B . M . Barbeau .. 
P . B . M . Charlotte . 
P . I3 . M . Hinds .... 
P . B . M . Newcomb 
P . B . Y . Riverside . 
P . M . B . Little ..... 
P . B . M . So0 ....... 
P.B.M.A ......... 
P.13.M.B ......... 
P . B . M . Meridian . 
P . B . M . Neesville . 
P.B.M.1 ......... 
1'. 13 . M . Solomon .. 
1'. I5 . M . Brush .... 
P . B.M. 2 .......... 
r . n . M . 3  .......... 
1'. B . M . 4 .......... 
P . T3 . M . Day Mills . 
P . B . M . Mission ... 
P . ~ . N A  ......... 
P; KT M . Iroquois 

I Escanaba. Mich ........... 
Do .................... 

Near Maple Ridge Mich . . 
Near Sands Mich.'. ....... 
Marpette, k i ch  .......... 

u o  .................... 
Do .................... no .................... 
Do .................... 

B . M . 1 Escanahn 

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

B . M . 6 (1876 ...... 
B . M . 1 Marquotto 

n . M . 2 1874) n . v . 3 { ] R i d ) : : : : : :  n . M . 11 (1896) ..... 

(1871) . 

... . u o  ............. 
Ransomville. N . Y., 

Near Modi1 Cit 
Lewiston N . Y ' . 
Lewistonheigp 

Do .................... 
Near Lewiston Heights. 

Near Niagara Falls N . Y .. N . Y . 
Niagara Palls, N . Y'.... .... 

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

Near La Salle, N . Y ....... 

.......... 
T . B . % . ~ I  ......... 
P . B . M . Lewiston 

University .......... 
P . B . M . Suspension 

T.B.M.24  ......... 
P . B . M . Echotn ... 
P . B . M . Niagara 1 ... 
P . B . M . Niagara 2 ... 
P . B . M . Schoolhouse 

IIeights 1 . 
Bridge . 

Standard elevation . 
Mcters . 

tl80.75 
193.871 
193.23: 
181 . 14! 
179.99! 

183.60: 
178 . i i l  
182.7s 
186.5M 
180.211 
181.34! 
179.9;: 
177.44t 
194.902 
214.251 
177.52! 
218 . G9: 
207.33< 
207.51( 
2W . 47: 
191.35; 
183.33c 
201.43; 
183.54f 
180.501 
176.244 
179.8GC 

178.694 
188.905 
184.73c 
179.414 
185.208 
195.595 
195.710 

185.422 
184.014 
195.480 
204.324 
197.522 
185 . 800 
194.062 
1R8.496 
189.596 

189.801 
187.4R1 
185.336 

180.932 

178.954 
292.371 
366 . 583 
191.541 
186.077 

185.925 
185.901 
189 . 183 

79.018 
87.206 
76.155 
83.512 
84.038 
87.571 
95.821) 
96.315 
93.220 
88.335 
95.271 
97.760 
99 . 09G 
98.450 

100.240 
110.834 
126.195 
122.326 
154.352 

101.824 
183.146 

179.635 
178.118 

183.941 
174.627 
172.684 
174.M3 
175.341 

Feet . - 
593.024 
636.055 
633.965 
594.307 
690.547 

602.368 
586.531 
599 . 697 
611.875 
591.259 
594.976 
590.461 
582.177 
639.441 
702.922 
582.443 
717.495 
680.232 
B O  .806 
687.246 
627.810 
601.505 
GGO .881 
602.190 
592.194 
584.789 
590.120 

586.265 
619.772 
60O.OG8 
588.627 
607.833 
641.715 
642.082 

608.339 
603.719 
641.357 
670.353 
648.037 
609.579 
636.685 
618.424 
622.033 

622 . '105 
615.094 
608.057 

593 . 608 

587.118 
959.221 

1202.698 
628.414 
610.488 

609.989 
609.910 
G20.678 

259.245 
286.305 
249.852 
273.989 
276.715 
287.300 
314.399 
315.993 
305.839 
289.812 
312.508 
320 . 134 
327.086 
322.908 
328.900 
303.628 
414.025 
401.331 
506.403 

530.918 
GOO .872 

589.352 
w . 375 

003.483 
572.922 
566.547 
571.820 
575.266 

* Orkina1 disk missina . 1899 . t Dostroved . 



PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS. 

La Salle, N. Y ............. 
Do. ................... 

Near La Salle, N.Y.. ..... 
Do .................... 

N y  Jorth Tonawanda, 

99 

P. B. N. L a  Salle 2... 
1’. B. M. La  Salk 1. .. 
T. B. M. 16 .......... 
1’. B. M. Wheatfield. 
P. B. N. Crossing.. .. 

I 1 Standard elevation. I /  I 

580.291 Near Schenect,ad N Y 

576.541 Do .................... 
572.4i6 Near Sclieneetadv, N. Y.. . 

571.610 Schenectady, N. p..:..::: 
573.230 11 DO .................... 

3tandard elevation. 

L. S. 24 ............ 
1,. S. 25 ............ 
L. s. 26 ............ 
L. S. 27 ............ 
L. S. 28.. .......... 

Designation of bench 
Place. mark. 

Meters. 

DO .................... 
Near Amsterdam, N.Y.. .. 
Near Fcrt Hunter N. Y.. . 
Near Fnltoniville, N. Y.. .. Fort Huntor N. i.. ...... 

L.S 42 ............. 
24s iS75) L. S. 43.. 

L. S. 45.. ........... 
I,. S.  46.. ........... 
L. d.44. .I.. ....... 

Do .................... 
582.804 Fultonville, N. Y.. ........ 
581.836 11 Near Fultonvillc, N.Y, ... 
590.101 g o  .................... 

L.S.47 ............. 
L. S. 48.. ........... 
I,. S. 49.. ........... 
L.S.50 ............. 

uo.. ................... 
Between Downing and 

Near Sprakers N.Y.. ..... 
Sprakors, N. Y’. ........... 

Do. ................... 
Cmaioharie, N. P.. ....... 

60.. .................. 
Near Fort Plain, N. Y.. ... 

Do.. .................. 
Fort Plain N Y . ____  .._._ 
Kear Fort h i i n  N Y.. ... 
NeafSt. John~vho,’N. Y. _ _  

Spnkcrs, N. Y. 

DO .................... 
Do .................... 
Do. ................... L.S.70 ............. 

L.S.72 ............. 
I,. S. 71.. ........... 

L.S.74 ............. 
I,. S. 75.. ........... 
39&(1875)=L. 5.76.. 
L.S.77 ............. 
L.S.78 ............. 

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

Near Berliimor. N. Y.. .... 
Herkimer, N. Y. ......... 
Mohawk, N. Y.. .......... 
Near Mohawk, N. Y. ...... 

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

Ilion,N.Y ................ 
Near Ilion N.Y.. ....... 
Fmnkfort,’N.Y.. ........ 1,. S. 84.. ........... 

Detroit Junction, Mich _._. 
New Haven, Mich ......... 
Pine River, Nich .......... 

U. S. B. M. Detroit 

U. Jet. 6 .  (1877ki. B. New I 
Haven (1877). 

River (1877). 
U. S. B. N. Pine 

uo... ................ 
Stnn1vkN.Y. ........... 
Itomo. N.P.. ............. 

Do. ................... 
Near Rome. N.Y .......... 

L.S.90 ............. 
L. S.100.. .......... 
L. S. 101.. .......... 
I,. S. 102.. .......... 

Designation of bencl 
mark. Place. 

Foot. Metem. 

71.598 
71. 667 
70.999 
70.999 
71.641 
73.029 

17.300 
76.489 
78.722 
78.981 
79.023 
78.788 
80.3G4 
80.387 
82.808 
85.1G9 
84.290 
80.360 
85.322 
86.092 
90.800 
91.531 

92.0G4 
91.420 
91.253 
90.546 
90.599 

73.959 

on. 975 

Feet. 

176.873 
174.227 
174.721 
175.730 
174.491 

176.425 

176.720 

175.630 
175.306 
175.307 
lis. 590 
184.129 
184.045 
183.079 
180.450 
175.763 
176.850 
177.473 

176. 740 

177.639 
177.344 
179.863 

175.670 

177.239 
180.183 
189.276 
179.935 

122. 071 
113.402 
123.242 
108. 782 
93.020 

100.662 

184.796 
110.748 
99.150 
86.7i2 

172.827 
176.625 

173.918 
177.442 

180.690 

192.330 

191.729 

178.150 
17G. 8i0 
l i G .  428 

18.810 
58.665 

go. 433 

4.242 
7.K4 
G. 502 
8.008 
5.128 
7.987 
9.157 

14.936 
21.252 
48.710 
57. 936 
58.610 
59.320 
58.837 
58. G13 
58.141 
58.177 
61. 958 
G4.698 
67.520 
io.  540 
io. La8 

7.841 

234.901 
235.127 
232.936 
232.936 
235.042 
239.596 
243.047 
253.628 
250.948 
256.274 
259.123 
258.261 
258.490 
203.661 
261. T36 
271.679 
279.425 
276.541 
263.648 
279.927 
282.454 
297.901, 
300.2% 
298.474 
302.047 
299.934 
299.386 
297.Ofi6 
297.240 

_.  
Do .................... I I*. 1. 

North Tonawanda, N. Y.. P. B. M. North Ton- 

Do.. .................. P. B. M. North Ton- 
awanda 2. 

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

Near Pattersonville, N. Y .  
Do.. ................. 

Pattersonville N. Y ....... 
Near Pattersohville. N. Y.. 
Near Amsterdam, N. Y.. .. 

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

Amsterdam, N. Y.. ....... 
Do.. .................. 

awanda 1. 
P. B.M.Tonawanda 1 
1’. B.M.Tonawanda2 
1’. n. M. State Ditch. 

576.213 
575.146 
575.153 
585.924 
G04.097 
603.821 
603.604 
592.026 
576.649 
580.215 
582.259 

Tonawanda, N. Y ......... 
Do.. .................. 
Do. ................... 
Do.. .................. 

Pullman N. Y ............ 
Near Buffalo N. Y.. ...... 
Buffalo, N. $ ............. 

Do.. .................. 
Do.. .................. 
no.. .................. 
Do.. .................. 
Do.. .................. 
Do.. .................. 
110.. .................. 
Do .................... 

I 

. _  
T . B . N . l l  .......... 
T.B.M.9  ........... 
T.B.M.8 ........... 
T . B . M . 7  ........... 
P. B. M. St. John.. .. 
P. B. M. Guard Lock 
1’. B. N. Black Rock. 
P. B. M. .Interna- 

tional Bridge 2. 
P. B. M. Interna- 

tional Bridge 1. 
P.B.hf.Water Works 
1’. B. M. Fire Station 

579.854 I/ 

L.H ................ 

D. W. Cherry*.. ... .I 576.344 II L.S.51.: ........... 
L.S.52 ............. 
L.S.L3 ............. 
L . s . 5 4 . _ _ _ _ _ _ _ _ _ _ _ ,  
29(1875)= L. S. 55.. , 
L.S.56 ............. 
31(1S75)-L.S.57 ... 
L.S.58 ............. 
L.S.69 ............. 
L.E.CO ............. 
L.S.61 ............. 
L.S.62 ............. 
34(1876)-L.S.63. .. 

Between Bniialo and Ton- 
awanda N. Y. 

rendleton‘ Center, N. Y.. . 91.105 
92. GOO 
QJ.OC3 
93.923 
93.410 
93.690 
95.144 
95.779 
95. c25 
95.409 
97.349 
07. 706 
9% 259 

100.024 
102.085 
lcl2.603 
104.095 
107.755 
110. G9l 
113.754 
115.296 
116.154 
118.619 
119.880 
120.241 
119.826 
121.430 
124.358 
124.751 
124.525 
127.240 
130.248 
127. 624 
131.777 

131.470 
131. 613 
130.367 
131.503 
131.169 
132.805 
132.188 
132.578 
133.062 
132.271 
132.830 
132.011 
133.369 
132.132 
132.920 
132. titi9 
132.016 
132.707 
132.691 
132.785 
132.243 
131.384 
132.OG2 
114.3% 
114.915 
118.023 
128.662 

117.843 

im.356 

i2n.324 
128.933 

D. W. Sawyers Creek 
D. W. l’endleton 1.. 
D. W. Pendleton 2.. 
D. W. Loehcort 1, 

D. W. LoCkpOrt2 ... 
D W Loo or t3  

U . 6 . G . S  ........... 
D. W. Newfane 1 
D. W. Newfane Z...?: 

N. Y. 554. 

D: W: Wr i2 t s  ... 111 

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

Near Lockport, N. Y... ... 
Do.. .................. 

Lock ort N. Y ........... 
WrigEts dorners N. Y.. .. 
Near Newfane d. Y. ..... 
Newfane N. 9 ............ 
Near Nekfano, N. Y.. .... 

356.696 

330.255 
uo.. .................. 

St. Johnsville N.Y ........ 
Near Ninden;ille, N. Y.. .. 

Do.. .................. 
Indian Castle. N. Y.. ...... 
Near Indinn Castle N. Y.. . 
Little Falls. N. Y. I.. ...... 

Near La Salle N. Y.. ..... 
Near Lewiston. N. Y.. .... Lewistown. d. Y .......... 

606.285 
363.346 
325.295 
284.684 
567.01 7 
579. 477 

D. W. Monument..: 
D. W. Lewiston 3.. . 
D. W. Lowiston4 ... 
D. W. Lewiston 5.. . 
D. W.Niagars Z.... 
D. W. International 

D.BG:$%t Erie.. .. 
D. W. Lake Erie.. .. 

Do .................... 
Near Niagara Falls, N.Y.. 
On International Bridge, 

Ontario. 
Fort Erie Ontario ......... 
On Lake h i e ,  Ontario.. .. 

570.596 
582.158 

592.514 

631.003 

629.031 

I 
L.S.i9 ............. 
L.S.80 ............. 
1 ~ 8 . 8 1 . .  ........... 
L.S.82 ............. 
L.S.83 ............. 
41(1875)=L.S .85... 
L.S.86 ............. 
L.S.87 ............. 

Do .................... 
Near Frankfort N. Y.. ... 
Near_Utica.N.*. ........ 

584.480 
.550.2s1 
578.831 I,. s. 88.. ........... 

L.S.89 ............. 
283.887 L.S.90 ............. 
267.906 1,. s. 91.. ........... 
2%. 087 L.s.92 ............. 

I,. S. 93. .  ........... 
1,. S. 95.. ........... .... I,. S.96.. ........... 

....... L. S.97.. ........... 

, L.S.94 ............. 
Do. .................. 

... ./ 
26.204 
30.043 
25.725 
40.003 

B. M. Custom-house. n. M. Baptist Church 
B. M. Church of 

B.M.A ............. 
B.M.B ............. 
I3.N.C ............. 

England. 

Port Colborne, Ontario.. .. 
Do.. .................. 
Do.. .................. 

Port Dalhousie, Ontario.. . 
Do.. .................. 
Do. ................... 

Rensselaer, N. 1‘. ......... 
Do.. .................. 
Do. ................... 

East Albany, N. Y ........ 
Albanv. N. Y ............. 

DO.. ................. 
Utica. N.Y ............... 

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

Koar Utica N Y 
Whitesbord, N. Y*.*.’::i: :’ 

L. 9.1 .............. 
L.S.2  .............. 
L . S . 3  .............. 
1 (1875)--~. 8. 4..... 
2 (1675)-L. S. 5 ..... 
L.S.6  .............. 
L.S.7 .............. 
L.S.8  .............. 
6 (1875)=L. 8. 9.. ... 
7a 1875 = L. S. 10.. . 
80 1875 -L. s. 11 ... 
L S . 1 3  ............. 
I,. S. 14 ............. 
1,. S. 15 ............. 
L. S. 16 ............. 
L. S. 17 ............. 
12 (1875)=L. 9. 18 ... 
I,. 8. 19 ............. 
I,.S.20 ............. 
L. s. 21 ............. 
L. s. 22 ............. 
L . S . 2 3  ............. 

L.i.1,i ............ 

- ,  
Do.. .................. 

Near Albany N. Y _..__ _. . 
Watervliet 14. Y .......... 
Near Wat&vliet N. Y.. .. 
Cohoes, N. Y. .. . I . .  ........ 

L. 9.103 ............ 
69.724 11 DO.. . .I.. ............. I L. S. 104.. .......... 

1,. S. 105.. .......... 
L.S.106 ............ 
JA S. 107 ............ 
49(1875)=L. S. 10s.. 
51(1875,-L. S. 109.. 
Il.S.110 ............ 
L. s.lll ............ 
L.S.112 ............ 
L.S.113 ............ 
L.S. 114. ........... 
I,. S. 115.. .......... 
L. S. 110. ........... 
I,. s. 117 ............ 

Do.. ................. 
Npw London N.Y. ...... 
stacvs  asi in,'^.^.. ..... 

bo. .................. 
NeaT Higginsvilk N.Y .... 
Higginsyille, N,. Y.. ...... 
Near Higgmsvllle, N. Y. _. . 
Sylvan Juncti0n.N.Y. ... 
horth Bay,N.Y ......... 
Near North BR , N. Y.. ... 
Cleveland, N. 2.. ........ 

Do.. .................. 
Bernhardts Bay, N. Y ..... 

1.50. aoo 
190.078 
192.200 
104.619 
193.034 
192.299 1w. 751 
190. SG9 
203.274 
212.203 
221.522 
231.430 
231.325 

.................. go.. I u o  .................... 
Near Cohoes N. Y.. ...... 
Crescent N.’Y.. .......... 
Near Cr&cmt N. Y... .... 
Near Vischers’Fcrry, N. Y. 

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

Vischers Ferry, N. Y _._.._ 
Fondas Basin N. Y ....... 
Rexford Flat;, N. Y ....... 

Do.. ................... 
Near ltexford Flats, N. Y . I 

Thfs bench markmay be identical with N. Y. 543. (See page 102.) If found to be the same the mean of the two elevations should be used. 
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Constantia N.Y .......... 
Near Consthntia N.Y ..... 
West Monroe N:Y ........ 
Central Squak. N . Y ...... 
Near Caughdeno . N . Y ... 
Pennellvfie. N . l! ......... 
Near Fulton N . Y ......... 
Fulton,N.Y' .............. 

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

Near Fulton, N.Y ......... 
DO .................... 

Yinetto,N . Y ............. 
Near Minett0,N.Y ........ 
Near Oswego, N . Y ........ 

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

Oswego, N . Y ............. 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

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

Place . 

L.S.118 ........... 
L . 8.119 ........... 
L . 5.120. .......... 
L . 9.1-1 ........... 
L . 5.12'1. ........... 
1, . S . 123 ........... 
L . S . 124 ........... 
L . S . 125 ............ 
L . S . 126 ............ 
L . S . 127 ............ 
L.S.125 ............ 
L . S . 129 ............ 
L . S . 130 ............ 
L . S . 131 ............ 
L . S . 132 ............ 
L . S . 183 ............ 
L . S . 134 ............ 
L . S . 135 ............ 
L . S . 136 ............ 
L . S . 137 ............ 
L . S . 138 ............ 
L . S . 139 ............ 
A .................. 
B .................. 
C .................. 

Designation of benc 
mark . 

393.674 
410.714 
395.101 
453.975 
380.731 
412.470 
399.842 

Tr0y.N . Y ................ 
Near Green Island. N . Y ... 

Do .................... 
Near Cohoes, N . Y ......... 

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

Near Bath N Y 
West Troy: N: Y:::::: 1 : 
Near Tro N.Y ........... 
Cohoes . dk .............. 

274.717 
258.868 
254.973 
262.588 
251.732 
251.899 
252.411 
261.978 

20.420 
21.158 
18 241 

111:OGQ 
155.761 
160.685 
193.264 
192.329 
186.148 
196. 220 
199.576 
271.929 

Do .................... 
Near Cohoes . N . Y ........ .I 

DO .................... 
Crescent . N . Y ............. 
Near Crosrent, N . Y ....... 

Do .................... 
Near Vischers Ferry, N . Y . 

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

Vischors Ferry N . Y ....... 
Near Vischers Per N . Y . 
Fondas Basin, N. ...... 
Rexford Flats, N . Y ....... 

Do .................... 
Near Rexford Flats N Y .. 
Near Schonectad k.Y ... 

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

Near Schenectady, N . Y ... 
DO .................... 

Schenectady, N . ? ......... 
Do .................... 

Near Crescent N . Y ....... 
Near &ch'ers Ferrv . N . Y . 

Dunsbach Fek . N . Y ..... 
Niska una N . 3  .......... 
N . Y . 
N.Y. 

Aqueduct Station. N . Y ... 
Near Aqueduct Station, 

Schenectady. N.Y ........ 
DO .................... 

Near Rotterdam Junction. 

Rotterdam Junction. N.Y. 
N$mRotterdarn Junction. 

N . Y. 

D . W . Bath ........ 
N.Y.12 ............ 
D . W . Troy 3 ....... 
D . W . Cohoes 2 ..... 
D . W . Cohoes 3 ..... 
N.Y.33 ............ 
Pa(1875 ........... 
D . W . Arescent 
D . W . Dunsbach'.. .. 
D . W . Vischers ..... 
D . W . Aqueduct 1 .. 
D . W . Niskayuna ... 

N . Y . 57 ............ 
D . W . Aqueduct 3 . 
N . Y.65. ........... 
N.Y.67 ............ 
N.Y.76a. .......... 
D . W.Rotterdsm 1 . 
D . W . Rotterdam 2 . 

no .................... 
Near Rome N . Y .......... 
New Londdn. N.Y ........ 
Near Sylvan Beach. N . Y .. 

DO .................... 
NemNorthBay N.Y ..... 
Near Cau hdeno N . Y .... Brewerton . N . Y I .......... 

A1bany.N.Y .............. 
Do .................... 
Do .................... 

Near Alban . N Y ........ 
Watervliet,K . 9 .......... 

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

D . W . Pattersonvilh 
D . W . Amsterdam 1 
D . W . Amstardam 2 
N.Y.lO1. .......... 
N.Y. 106 ........... 

W . Y . 1 ............. 
N.Y.2 ............. 
N.Y.4 ............. 
N . Y . 5a ............ 
N . Y . 8 ............. 
N.Y.9 ............. 
N . Y . 10 ............ 
N.Y.ll ............ 

N.Y. 115 ........... 
N . Y . lzr ........... 
N.Y.124 ........... 
N.Y. 131 ........... 
N.Y.1423 .......... 
N.Y. 154 ........... 
N.Y.160 ........... 
N.Y. 173 ........... 
N.Y.175 ........... 
N . Y . 182 ........... 
N.Y. 187 ........... 
D . W . llion ......... 
D . W . Frankfort 1 .. 
D . W . Frankfort 3 .. 
I).U'.Utical ...... 
D . W . Oriskany 2 ... 
D . W.Rome 1 ...... 
D.W.Romo2 ...... 
1) . W . Rome 3 ...... 
D . W.Rome 4 ...... 
D . W . New London 
I).W.Sylvan Beach 
T).W.Svlvan Beach 
b . W.fiorth Bay ... 
D . W . Brewerton ... 
D . W . High Banks .. 
D . W . Sand Ridge .. 

1) . W . Phoenix ..... 
D . W . Hinmanville 
D . W . Hinmanville 
D . W . Fulton 2 ..... 

D . W . Ingalls 1 ..... 
11 . W . Ingalls 2 ..... 

Standard elevation . 

Meters . 

119.992 
1% . 186 
120.427 
138.372 
116.047 
12.5 . 721 
121.872 
106.054 
100.287 
98.501 
98 . 290 
97.592 
95.100 
91.815 
85.889 
87.378 
82.775 
83.734 
78.903 
77.716 
80.031 
76.728 
76.779 
76.935 
79.851 

6.226 
6.449 
5.560 

33.854 
47.476 
48.9i7 

58.622 
58.738 
59.808 
GO . 831 
82.884 

58 . 907 

82.450 
80.511 

23.257 
r l  . 004 
76.425 

76.776 
75.341 

82.781 
85.527 
85.049 
91.122 
92.289 
91.426 
91.373 
90.608 
92.521 
95.713 
98.107 

100.207 
115.004 
115.156 
117.270 
118.438 
117.830 
122.465 
124.498 
120.987 
128.500 
130.466 
131 . G10 
131.901 
12% 290 
124.432 
116 . 28R 
113.952 
128.617 
113.698 
112.014 
117.128 
114.724 
114.571 
109.135 
109.936 
107.753 
95.104 

3.913 
5.623 
3.086 
7.625 
9.800 
7.976 
8.852 
a 649 

Place . Designation of bench 
mark . 1 Meters . 

347.945 
329.025 
3'23.165 
322.473 
320.183 
312.007 

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

Cohoes . N.Y .............. 
Do .................... 11 DO .................... 
Do .................... 

Near Cohoes. N . Y ......... 271.571 

Do .................... 
264.143 Near Rottordam Junction : 

'270.505 ( 1  Nz: ................... 

271.591 
280 .GOO 
279.032 
298.956 
302.785 
209.953 
299.780 
297.270 
303.546 
314.018 
321.873 
328.762 
377.506 
377.808 
384.743 
388.575 
38fl . 581 
401.787 
408.457 
398.938 
421.587 
428.037 
431.790 
472.745 
420.898 
408.241 
381.515 
373.858 
421.071 

367.400 
384.277 
376 . 390 
375 . 888 
358.054 
360.082 
35% 520 
312.020 

373.024 

12.838 
18.448 
10.125 
25.016 
32.152 
26.168 
29.042 
28.376 

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

Near Pattersonville. N . Y .. 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near Amsterdam N . Y .... 
Do .................... Near Fort Hunt&.N.Y ... 
Do .................... 

Fort, Huntrr N . Y ......... 
Near Fort Hhnter. N . Y ... 
Near Auriesville N . Y ..... 
Auriesvdlp. N ,. Y'. ......... 
Nom Auriesvdle N . Y ..... 
Near liultonvilld. N.Y ..... 

Do .................... I 
Do .................... 

Fultonville N . Y ......... 
Near Pulto$ville . N.Y .... 
NearDownmg, d Y ...... 

D O  .................... 

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

Noor Canajohario, N . Y ... 
Do .................... 
Do .................... 

Near Fort Plain . N . Y ..... 

NearWestDownin N Y 
Near Sprakers. N . k ...... 

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

Near SL . Johnsvillc, N . Y .. 
Do .................... 
Do .................... 
Do .................... 

St . Johnsville N . Y ....... 
Do .................... Near Minden;ille, N . Y ... 
Do .................... 

Near1ndianCastle.N. Y .. I 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near LittlePalls, N . Y .... 
Do .................... 
Do .................... 

Near Herkimor, N . Y ..... 

N.Y.13 ............. 
N.Y.14 ............. 
N.Y.15 ............. 
N.Y.16 ............. 
N.Y.17 ............. 
N.Y.18 ............. 
N.Y.19 ............. 
N.Y.20 ............. 
N.Y.21 ............. 
N.Y.22 ............. 
N.Y.23 ............. 
N.Y.24 ............. 
N.Y.25 ............. 
N.Y.27 ............. 
N.Y.26 ............. 
N.Y.29 ............. 
N.Y.31. ............ 
N.Y.32 ............. 
N.Y.37 ............. 
N.Y.38 ............. 
N.Y.41 ............. 
N.Y.43 ............. 
N.Y.44 ............. 
N.Y.47 ............. 
N.Y.48 ............. 
N.Y.50 ............. 
N.Y.51 ............. 
N.Y.54 ............. 
N.Y.55 ............. 
N.Y.56 ............. 
N.Y.60 ............. 
N.Y.62 ............. 
N.Y.63 ............. 
N.Y.668 ............ 
N.Y. 66b ............ 
N.Y.68 ............. 
N.Y.69 ............. 
N.Y.70 ............. 
N.Y.73 ............. 
N.Y.74 ............. 
N . Y . 75 ............. 
N.Y.76 ............. 
N.Y.77 ............. 
N.Y.78 ............. 
N.Y.79 ............. 
N.Y.80. ............ 
N.Y.8  ............. 
N.Y.84 ............. 
N.Y.85a ............ 
N.Y.85 ............. 
N.Y.86 ............. 
N.Y.87 ............. 
N . Y . 99 ............. 
N.Y.96 ............. 
N.Y.98 ............. 
N.Y.99 ............. 
N . Y . 100 ............ 
N.Y. 102 ............ 
N . Y . 104 ............ 
N.Y. 105 ............ 
N.Y.107 ............ 
hl.Y.110 ............ 
N.Y. 111 ............ 
N.Y. 113 ........... 
N.Y.11G ........... 
N . Y . 119 ........... 
N.Y.122 ........... 
N . Y . 123 ........... 
N.Y.126 ........... 
N.Y.130 ........... 
N . Y . 132 ........... 
N.Y.133 ........... 
N . Y . 134 ...... i .... 
N . Y . 137 ........... 
N . Y . 138 ........... 
N . Y . 139 ........... 
N . Y . 143 ........... 
N.Y.145 ........... 
N.Y.146 ........... 
N . Y . 147 ........... 
N.Y.149. .......... 
N . Y . 150 ........... 
N . Y . 152 ........... 
N . Y . 153 ........... 
N.Y.156 ........... 
N . Y . 157 ........... 
N.Y.159 ........... 
N . Y . 101 ........... 
N.Y.162 ........... 
N.Y.163 ........... 
N.Y.lG5. .......... 
N . Y . 166 ........... 
N . Y . 167 ........... 
N . Y . 174 ........... 
N . Y . 178 ........... 
N . Y . 178 ........... 
N . Y . 180 ........... 

8.178 
11.484 

18.174 
21.224 
24 . 166 
27.291 
30.382 
33.414 
36.408 
39.542 
42.560 
45.591 
48 . G80 
51.710 
54.801 
58.014 
.58 . 550 
59.292 
58.359 
58.282 
58.586 
58.594 

60.504 
63.524 
54.828 
I O  . 816 
71.938 
71.881 
71.077 
71.027 
71.487 
72.073 
71.650 
71.407 
C8.043 
70.702 
73.230 
75.599 
76.383 
75.947 

76.812 
78.375 
76.021 
75.633 
77.991 
78.990 
78.474 
78.791 
79.063 
77.682 
82.912 
86.090 
87.555 
88.532 
90.801 
92.135 
92.090 
91 . 607 
91.4iO 
91.716 
92.012 
91.624 
91.900 
Q1.718 
91.317 
90.594 
91.318 
93.320 
92.872 
92.574 
92.853 
93 . GO3 

93.143 
95.237 
93.752 
94.650 
94.395 
95.494 
96.813 
97.343 
97.754 
99 . 287 
99.851 
99.917 
99.817 
99.546 

101.745 
102.418 
102.440 
103.192 
114.973 
115.329 
116.121 
117.435 

14 . a57 

58 . 832 

93.329 

Feet . 
26.824 
37.677 
48.842 
59.626 
69.632 
79.285 
89.537 
99.678 

109 . 6% 
119.639 
129.731 
139.632 
149.576 
159.711 
169.652 
179.793 
190.334 
192.093 
194.527 
191.466 
191.214 
192.211 
192.237 
193.018 
198.504 

212.690 
232.335 
270.017 
235.830 
233.192 
233.028 
234.527 
236.4GO 
235.072 
234.274 
223.238 
231.961 
240.255 
218.028 

249.169 

252.007 
250.574 
249.412 
248.139 
255.875 
259.153 
257.460 
258.500 
259.393 
254.862 
272.020 
282.447 
287.253 
290.459 
297.903 
302.280 
302.132 
300.547 
300.098 
300.905 
301.876 
300.603 
301.509 
300.011 
299.598 
297.2% 
299.599 
306.167 
304.698 
303.720 
304.635 
307.391 
306.197 
305.587 
312.457 
307.585 
310.531 
309.694 
313.3M) 
317.827 
319.308 
320.715 
325.744 
327.594 
327.811 
326.827 
326.594 
333.808 
336.016 
330.089 
338.556 
377.207 
378.375 
380.974 
385.285 

208 . 411 

250 . (100 
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I I Standard elevation . 11 I *  1 Standard elevation . 
Place . Designation of bench 

mark . 
Netors . 

Near IIerkimer. N . Y ..... 
Do .................... 

Near Mohawk N . Y ....... 
Do .................... 
Do .................... 

Ilion N.Y ................ do .................... 
Near Ilion, N . Y .......... 

Do .................... 
Near Frankfort, N . Y ..... 

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

Frankfort N . Y ........... 
Do .................... 

Near Utica, N . Y .......... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Utim N . Y ............... 
Db .................... 

Near Utiea, N . Y .......... 
Near Whitesboro N . Y .... 
Near Oriskany, d . Y ...... 

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

Rome N . Y ............... 
Neat fiome N . Y ......... 
Near New London, N . Y .. 

Do .................... 
Near Stac 8 Basin, N . Y .. 

$0 .................... 
N W  Higginsville, N . Y ... 

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

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

Near Durhamville, N . Y .. 
Do 

Near Canautota, N . Y ..... 
Do .................... 

Canastota, N . Y ........... 
Do .................... 
Do .................... 
Do .................... 

Near Canastota, N . Y ..... 
Do .................... 
Do .................... 
Do .................... 

Near Canaseraga, N . Y .... 
Do .................... 

Near Chittenango N . Y ... 

Mohawk, N . .f ............ 

Near Fradkfort, N . Y ..... 

Hig insviEe, N . Y ......... 

Near Durl~amville N . Y .. 
Durhamville, N . If ........ .................... 

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

Chittonango N . If ........ 
NW Chittexhngo, N. Y ... .................... Do 

Do .................... 
Near Kirkvillo, N . Y ...... 

Do .................... 
Near Manlius, N . Y ....... 

Do .................... 
Manlius N . Y ............. 

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

Near Syracuse, N . Y ...... 
Do .................... 
Do .................... 

Syracuse, N . Y ............ 
D o  .................... 
DO .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near Syracuse, N . Y ...... 
Do .................... 

Near Ihwitt, N . Y ........ 

Pl'we . 
Feet . 

N . Y . 181 ........... 
N . Y . 184 ........... 
N . Y . 188 ........... 
N . Y .190 ........... 
N . Y . 192 ........... 
N . Y . 194 ........... 
N.Y.196 ........... 
N.Y. 198 ........... 
N . Y . 199 ........... 
N.Y .201 ........... 
N . Y . 202 ........... 
N.Y.205 ........... 
N . Y . 206 ........... 
N . Y . 207 ........... 
N . Y . 208 ........... 
N.Y.209 ........... 
N . Y . 210 ........... 
N . Y . 211 ........... 
N . Y . 212 ........... 
N . Y.' 213 ........... 
N . Y . 214 ........... 
N . Y . 216 ........... 
N . Y . 218 ........... 
N.Y.224 ........... 
N . Y . 226 ........... 
N . Y . 227 ........... 
N . Y . 231 ........... 
N . Y.234 ........... 
N . Y . 235 ........... 
N.Y.236 ........... 
N . Y . 238 ........... 
N . Y . 240 ............ 
N . Y . 242 ........... 
N . Y.244 ........... 
N . Y . 246 ........... 
N . Y . 248 ........... 
N . Y.249 ........... 
N . Y . 250 ........... 
N.Y .251 ........... 
N.Y. 252 ........... 
N.Y.253 ........... 
N.Y.254 ........... 
N.Y.255 ........... 
N . Y . 256 ........... 
N . Y . 257 ........... 
N Y 258 
N.Y.259 ........... 
N . Y.260 ........... 
N . Y . 261 ........... 
N Y 262 
N . Y . 263 ........... 
N . Y . 264 ........... 
N . Y . 265 ........... 
N . Y . 266 ........... 
N . Y . 267 ........... 
N.Y.268 ........... 
N . Y . 269 ........... 
N . Y . 270 ........... 
N . Y . 2il ........... 
N.Y.272 ........... 
N . Y . 273 ........... 
N . Y . 274 ........... 
N . Y . 275 ........... 
N . Y . 276 ........... 
N . Y . 277 ........... 
N . Y . 278 ........... 
N . Y . 279 ........... 
N . Y . 280 ........... 
N . Y.281 ........... 
N . Y . 282 ........... 
N.Y.283 ........... 
N . Y . 281 ........... 
N . Y . 285 ........... 
N.Y.2SG ........... 
N . Y . 287 ........... 
N . Y . 288 ........... 
N.Y.289 ........... 
N . Y . 290 ........... 
N . Y . 291 ........... 
N.Y.202 ........... 
N . Y . 283 ........... 
N.Y.294 ........... 
N.Y.295 ........... 
N.Y.296 ........... 
N . Y . 297 ........... 
N.Y.298 ........... 
N . Y . '299 ............ 
N . Y . 300 ............ 
N . Y . 301 ............ 
N . Y . 302 ............ 
N.Y.303 ............ 
N Y.304 ............ 
N: Y . 305-U . S . G . S . 
N . Y . 306 ............ 
N . Y . 307 ............ 
N . Y . 308 ............ 
N.Y.309. ............ 

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

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

mark . 
Neters . 

-I1 I- 

385.003 
393.319 
392.312 
392.886 
406.413 
410.285 
408 . GO8 
410.317 
409.218 
420.337 
422.486 
430.462 
430.816 
429.445 
431.164 
430.974 
430.071 
429.566 
428.536 
431.042 
429.773 
430.147 
426.105 
434.126 
435.600 
433.519 
436.141 
435.045 
434.937 
436.075 
432.509 
434.914 
432 . 693 
429.491 
435.422 
434.018 
428.070 
431.893 
428.421 
428.497 
432.509 
432.578 
428.089 
428.506 
423.716 
432.594 
431.397 
433.073 
434.133 
430.170 
432.000 
428.037 
432.266 
430.353 
433.001 
429.218 
432.972 
433.224 
428.795 
433.319 
427.975 
433.424 
432.414 
432.722 
428.1G2 
434.002 
435.278 
434.993 
435.478 
426.102 
420.570 
433.188 
434.737 
434.208 
435.432 
428.444 
433.949 
433.542 
431.708 
430.088 
430.016 
420.016 
412.706 
411 . F19 
409.717 
408.467 
405.098 
402.899 
404.320 
406.607 
405.249 
405.557 
406.230 
403.680 
406.692 
404.048 
407.337 

Near Syracuse. N . Y ..... I Do .................... 
Do .................... 

Near Be110 Isle N . Y .... 
Belle Isle N . 9 ........... 
Near Amboy, N . Y ....... 

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

Near Camillus, N . Y ...... 
Do .................... 

Near Warners N . Y ....... 
Warners N 9 ............ 
Near Memphis, N . Y ...... 

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

Near Jordan, N . Y ........ 
Do .................... 

Jordan, N . Y .............. 
Do .................... 
Do .................... 
Do .................... 

Near Jordan . N . Y ........ 
Do .................... 

Near Weedsport, N . Y .... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Weedsport, N . Y .......... 
Do .................... 

Near Weedsport, N . Y .... 
Do .................... 

Near Port B ron, N . Y .... 
Port Byron,$ . Y ......... 

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

Near Port Byron N . Y .... 
Near MontezumG N . Y ... 

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

Near Montezuma, N . Y ... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near Clydc, N . Y ......... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Lock Berlin, N . Y ......... 
Do .................... 

Near Lock Berlin, N . Y ... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Noar Lyons, N . Y ......... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Newark, N . Y ............. 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Montezuma, N . Y ......... 

Near Meadville, N . Y ..... 

Clyde, N . Y ............... 
Noar Clyde, N . Y ......... 
Near Lock Berlin, N . Y ... 

Near Lyons, N . Y ......... 

Lyons, N . Y .............. 

Near Newark, N . Y ....... 

N.Y.310 ............ 
N.Y.311 ............ 
N.Y.312 ............ 
N.Y.313 ............ 
N.Y.314 ............ 
N.Y.315 ............ 
N . Y.316 ............ 
N . Y.317 ............ 
N.Y.318 ............ 
N . Y.319 ............ 
N.Y.320 ............ 
N.Y.321-U. S . G . S . 
N.Y.322 ............ 
N.Y.323 ............ 
N . Y . 324 ............ 
N . Y.325. ........... 
N . Y.326. ........... 
N . Y . 327 ............ 
N.Y.328 ............ 
N.Y.329 ............ 
N.Y.330 ............ 
N . Y.331 ............ 
N . Y . 332 ............ 
N.Y.333 ............ 
N.Y. 334 ............ 
N . Y . 335 ............ 
N . Y.336. ........... 
N.Y.337 ............ 
N . Y.338 ............ 
N.Y.339 ............ 
N.Y.340 ............ 
N . Y.341. ........... 
N.Y.342 ............ 
N.Y.343 ............ 
N . Y.344. ........... 
N.Y.345 ............ 
N.Y.346 ............ 
N . Y . 347 ............ 
N . Y . 348 ............ 
N . Y.349 ............ 
N.Y.350-U.S.G.S. 
N.Y.351-U.S.G.S. 
N.Y.352-U.S.C.S. 
N.Y.353 ............ 
N.Y.354 ............ 
N.Y.355 ............ 
N.Y.356 ............ 
N.Y.357 ............ 
N.Y.358 ............ 
N . Y.359. ........... 
N.Y.360 ............ 
N.Y. 361 ............ 
N.Y.362 ............ 
N.Y.303-U.S.G.S. 
N.Y.364 ............ 
N.Y.365 ............ 
N . Y.366 ............ 
N . Y . 367 ............ 
N . Y.368 ............ 
N . Y.369 ............ 
N.Y. 370 ............ 
N . Y.371 ............ 
N . Y.372 ............ 
N . Y . 373 ............ 
N.Y.374 ............ 
N . Y . 375 ............ 
N.Y.370 ............ 
N . Y . 377 ............ 
N.Y.378 ............ 
N.Y.379 ............ 
N . Y . 380 ............ 
N.Y.381 ............ 
N.Y.382 ............ 
N . Y.383 ............ 
N.Y.384 ............ 
N.Y. 385 ............ 
N . Y.386. ........... 
N.Y.387 ............ 
N.Y.388 ............ 
N . Y.389. ........... 
N . Y.390. ........... 
N.Y.391 ............ 
N . Y.392. ........... 
N . Y.393. ........... 
N.Y.394 ............ 
N.Y.395 ............ 
N.Y.396 ............ 
N.Y.397 ............ 
N.Y.398 ............ 
N . Y . 399 ............ 
N.Y.400 ............ 
N.Y.401 ............ 
N . Y . 402 ............ 
N . Y . 403 ............ 
N.Y.404 ............ u.s.0.s ............ 
N . Y . 405 ............ 

Feet . 

407.375 
397.840 
410.613 
415.957 
415.924 
400.938 
415.665 
410.685 
404.251 
416 . 564 
416.574 
412.584 
416.512 
406.157 
413.644 
414.596 
411.518 
411.774 
414.018 
414.290 
413.130 
413.145 
410.626 
406.705 
408.949 
406.170 
408.126 
407 . E73 
407.014 
407.922 
404.343 
407.138 
408.126 
408.008 
404.815 
409.510 
402.735 
408.687 
407.499 
404.238 
407.539 
406.620 
403.280 
395.796 
390.351 
397.378 
396.367 
397.420 
397.165 
396.912 
397.204 
397.037 
396.902 
3% . 643 
391.807 
393.815 
390.095 
389.517 
389.074 
397.115 
387.945 
389.051 
389.960 
397.322 
395.632 
389.527 
398.903 
399.261 
401.318 
401.033 
402.283 
394.038 
401.118 
406.561 
408.969 
409.832 
409.087 
408.956 
408.887 
409.094 
400.359 
407: 729 
412.447 
412.821 
415.318 
416.817 
422.758 
425.166 
417.037 
424.911 
417.8SO 
430.248 
438.552 
446.449 
447.775 
457.571 
445.737 
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DO ..................... 
Port Gibson N . Y ........ 
Near Palm in, N . Y ...... 
Palmyra, J . Y ............ 

...__ 

mark . Place . 

N . Y . 409 ............ 
N . Y . 410 ............ 
N . Y . 411 ............ 
N . Y . 412 ............ 

1 Meters . I 

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

Near Palmyra, N . Y ...... 
Do .................... 
DO ................... 

Near Macedon N . Y ...... 
Macedon, N . $ ............ 

Do ..................... 
Near Macedon, N . Y ...... 
Wayneport, N . Y ......... 
NW Fairport, N . Y ...... 

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

Near Newark. N . Y ....... N . Y . 40G ............ 
DO .................... N . Y.407 ............ 

Near Port Gibson . N . Y ... I N . Y . 408 ............ 

N . Y . 413 ............ 
N . Y . 414 ............ 
N . Y . 415 ............ 
N . Y . 416 ............ 
U.S.G.S ........... 
N . Y . 417 ........... 
N . Y . 418 ........... 
N . Y . 419 ........... 
N . Y . 420 ........... 
N . Y . 421 ........... 
N . Y . 422 ........... 
N . Y . 423 ........... 
N . Y . 424 ........... 

Do .................... 
Near Pittsford N . Y ...... 

Do .................... 
Near Pittsford, N . Y ...... 

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

Near Brighton, N . Y ...... 
Do .................... 
Do .................... 
Do .................... 

Brighton, N . Y ........... 
Do .................... 

Near Rochester N . Y ...... 
Rochester, N . f ........... 

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

Near Rochester, N . Y ..... 
Do .................... 

Near Soutb . Greece, N . Y .. 
DO .................... 

South Greece N . Y ....... 
NearSouthdrcece N Y 
Near Spencerport, k . Y ... 

Do .................... 
Spencerport, N . Y ......... 

DO .................... 
Near Spencerport, N . Y ... 

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

Near Brockport, N . Y ..... 
Do .................... 
Do .................... 
Do .................... 

Brockport, N . Y .......... 
Do .................... 

Pittsford, N . .f ............ 
N . Y.433 ........... 
N . Y . 434 ........... 
N . Y . 435 ........... 
N . Y . 43G ........... 
N . Y . 437 ........... 
N . Y . 438 ........... 
N . Y . 439 ........... 
N . Y . 440 ........... 
N . Y . 441 ........... 
N . Y . 442 ........... 
N . Y . 443 ........... 
N . Y . 444 ........... 
N . Y . 445 ........... 
N . Y . 446 ........... 
N . Y.447 ........... 
N . Y . 448 ........... 
N . Y . 449 ........... 
N . Y.450 ........... 
N.Y .451 ........... 
N . Y . 452 ........... 
N . Y . 453 ........... 
N . Y . 454 ........... 
N . Y.455. .......... 
N . Y . 450 ........... 
N . Y . 458 ........... 
N . Y . 450 ........... 
N . Y . 460 ........... 
N . Y . 4Gr ........... 
N . Y . 462 ........... 
N Y 463 
N: Y: 464:::: 1:::: 1: 
N . 1.43 ........... 
N . Y . 466 ........... 
N . Y . 467.=U. S . C . S . 
N . Y . 468 ........... 
N . Y . 4G9 ........... 
N . Y . 470 ........... 
N . Y . 471 ........... 
N . Y.472 ........... 
N . Y . 473 ........... 
N . Y.474 ........... 
N . Y . 4i5=U . S . 0 . S . 
N . Y . 476 ........... 

Do .................... N . Y . 425 ........... 
Fairport N . Y ............ N . Y . 426 ........... 
Near F a h r t  . N . Y ....... I N . Y . 427 ........... 

Near Brockport N . Y ..... 
Near Holby, N.’Y ........ 

Do .................... 
Hollo N . Y  .............. 
Near golley N . Y ........ 

Do .................... 
Near Albion . N . Y ........ 
Hulberton 13 . Y .......... 
Near LIul&rton, N . Y ..... 

.................... . . ........... ! I 
- I  

.................... . .......... DO N Y 428 
Do N Y.429. 
DO .................... N . Y . 430 ........... 

Near BushnellBasin, N . Y . N . Y . 431 ........... 
Do .................... N.Y.43kU.S.G.S. 

N . Y . 478 ........... 
N . Y . 479 ........... 
N . Y . 4  80 ........... 
N . Y.481 ........... 
N . Y . 482 ........... 
N . Y . 483 ........... 
N . Y . 454 ........... 
N . Y . 485 ........... 
N . Y.486. ........... 

Do .................... 
Albiorl N; Y .............. 
NW Albion. N . Y ........ 

Do .................... 
Eagg IInrbor, N . Y ....... 

JJO .................... 
Ncnr Eugle Harbor V Y.. 
Ncar lCnowlesvido,’i4.’Y .. .................... I Do 

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

Near Modina. K . Y ........ I 
Do .................... I 

N . Y . 487 ........... 
N.Y.4fB ........... 
N.Y.489 ........... 
N . Y . 490 ........... 
N . Y . 491 ........... 
xI.Y.492=U.S.G.S. 
N . Y . 493 ........... 
N . Y . 494 ........... 
N . Y . 495 ........... 
N . Y.496 ........... 
N . Y . 497 ........... 
N . Y . 498 ........... 
N.Y.4QQ ........... 

Designation of bench 
mark . Plnce . 

Mcters . 

513.611 SyWXlSC. N . Y ............ N . Y . 1 :::::: 11 Do ................... N . Y . 2 ............ 
5 L G . 4 2  I Do .................... N . Y . 3 

157.23: 
156 . 5% 
157.09- 
157 .&I( 
156.76( 
155.92: 
157.35( 
157.83 
157.82: 
155.92; 
157.10: 
155 . OW 
157.46- 
157.51: 
157.372 
155.5% 
155.27: 
157.31( 
155.03: 
154.50( 
158.712 
158 . G56 
158 . 85s 
156 . 34: 
157.135 
157.404 
158.136 
173.904 
175.252 
176 . 008 
175.2M 
177.194 
175.34C 
175.55f 
175.704 
175.997 
175.347 
175.457 
176 . 484 
176.36€ 
176.318 
176.33C 
175.GlE 

176.203 
17G . 624 
176.739 
177.292 
175 . 64G 
177.334 
176.636 

175.940 

111.070 
111.590 
112.588 
111.148 
112.631 
112.548 
111.680 
111.838 
111.953 
112.332 
114.003 
114.703 
115.364 
119 . 801 
114.605 
114.940 
116 . 010 
115.321 
119 . i28 
118.920 
115.828 
110.350 
114.672 
117.008 
110. 540 
110.479 
115.354 
117.378 
117.445 
115.682 
117.880 
118.544 
123.530 
119.765 
118.442 
120.990 

123.997 
123.453 
123.179 

Feet . 
515.862 
513.726 
515.398 
517.191 ...... 
514.323 
511.557 
516.258 
517.843 
517.791 
511.570 
515.632 
508.805 
516.613 
516 . 774 ..... 
516.311 
510.432 
509.431 
516 . 108 
508.644 
506 . 8x9 ....... 
520.708 
520.530 
521.190 
512.942 
5i6.55i 
516.416 
518.824 
570.550 
574.973 
677.453 
674.802 
581.344 
575.261 
575.970 
576.456 
577.417 
575.284 
575.645 
579.015 
578. GG 
578.470 

576 . 173 
578 509 

577.230 . _ _ _  
578.093 
579.474 
579.851 
581 . 6% 
576.265 
581.803 
579.513 

364.402 
366.108 
369.382 
364.658 
369.524 
369.251 
306.076 
366 . 922 
367.299 
368.543 
374.025 
370.321 
378.490 
393.047 
37G . 295 
377.119 ....... 
380 . 609 
378.349 
392.808 
390.157 
380.012 
381.725 ....... 
375 . E92 
383.8% 
382.348 
382.148 
378.457 
385.098 
385.317 
379.533 
386.745 
388.923 
405.281 
392.929 
388.588 
396.948 

406.813 
405.029 
4M . 130 

*This bench mark may bc i .  lcnticol with D . \V . Cherry (sec pago o[I) . If found to be tho 531110 the mea: of tho two ClCVQtiOnS should bc used . 
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D . W . White ....... 
D . W . Fort Coving- 
D . W . Ste . Agnes ... 

ton . 
P . B . M . A St . Regis . 
1’. B . M . B St . Regis . 
P . B . M . C Hogans- 

64.503 
60 . 230 
60.735 

51.770 
50.866 
54.849 

Place . 

Noar Syracuse. N . Y ...... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near I.iverpoo1, N . Y ..... 
Do .................... 

Near Belgium, N . Y ....... 
DO .................... 
Do .................... 

Designation of bench 
mark . 17 Meters . 

N . Y . 4 ............. 
N.Y.5 ............. 
N . Y . 6 ............. 
N.Y.7 ............. 
N.Y.8 ............. 
N.Y.9 ............. 
N . Y . 10 ............ 
N.Y. 11 ............ 
N . Y . 12 ............ 
N . Y . 13 ............ 
N . Y . 14 ............ 

PPEQ . D Ogdens- 

P.bgf%. 17 ......... 
P.B.M.18 ......... 
1’. B.M.19 ......... 
P . B . M . A Morris- 

Watcrford. N . Y .......... 
Do .................... 

Near Wnlcrford N . Y ..... 
Mechnnicsville, k . Y ...... 

70.612 

79.064 
75.910 
70.001 
83.116 

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

Near Mcchanicsville N . Y . 
Stillwater N . Y ........... 
Between ’Stillwatcr and 

Schaghticoke N . Y . 
Near Bemis He’i hts, N . y . 
Wilburs Basin, k . Y ...... 
Bemis Heights k . Y ...... 

tawn . 
town . P . B . M . B Morris- 

P . B . M . C Morris- 

D . W . Waterford 1 .. 
N.Y.6 ............. 
N.Y.13 ............ 
D . W . Mechanics- 

82.089 

78.638 

viue 1 . 
villc 2 . D . W . Meohanics- 

N.Y.20 ............ 
N.Y.21 ............ 
D . W . Nechdcs-  

N.Y.25 ............ 
N.Y.30 ............ 
D . W . Stillwater 2 .. 

vflle 6 . 

N . Y . 35 ..... ..,.... 
N.Y.38 ............ 
D . W . Wilburs Ba- 

town . 
P . B . M . 20 ......... 
1’. B . M . 21 ......... 
P . B . M . 22 .......... 
P . B . M . Oak Point . 
P.B.M.23 .......... 
1’. B . N . 23A ........ 

Between Wilburs Basin 
Coveville N . Y ........... and Coveville. N . Y . 
Schuylerhlle. N . Y ....... 

74.837 
104.557 
103.398 

103.163 
79.258 
70.063 

Do .................... U . I 

P . B . M . Chippewa 
villa e 

P . B . 8.24 .......... 
P . B . M . 25 .......... 
1’. B . M . 20 .......... 

I .in . 
9.Q.S ........... 

88.005 

51494 

111.905 
101.724 

Y.50 ............ 
Y.55 ............ 
Y.57 ............ 
Y.00 ............ 
Y . 67 ............ 
Y.76 ............ 
Y.82 ............ 
s.0.s ........... 
Y.95 ............ 
Y . 101 ........... 
Y.112 ........... 
Y . 115 ........... 
Y.120 ........... 
W . Whitchall 1 .. 
S.C.S.36 ........ 

P . B.M.27 .......... 
l~.dg?zaf;’ Alexan- 

P.B.M.28 .......... 

P . B . M . A Alex=- 

dria Bay . 

Near Whitehall. N . Y ..... 
Near Snody Dock N . Y ... 
Chubbs Dock N . k ....... 
Near Dresdci N . Y ....... 
Putnam . N . 9 ............ 

83.373 

80.037 

88.063 

78.993 

Do .................... 
Wrights N.Y ............ 
Fort Tidonderoga, N . Y ... 
Ticonderoga N . Y ........ 
Betwecn Ahdison Junc- 

tion altd Crown Point, 
N Y . 

Ne& Crown Point, N . Y .. 
Fort Frederick, N . Y ...... 

Rouses Polnt. N . Y ....... 
Fort Montgomery N . Y ... 
Cham lain N . Y ......... 

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

Nnar Barrington Quebec .. 
Near Barr&gton Quebec .. 
Nenr Ste . Clothilde,Quebec . 

Do .................... 
Aubrey Quebec .......... 

Ncar Champlain, k . Y .... 
Near tharnblain, N. Y .... 

Bdrrington Quebec ....... 

Near AAbrey Quebec ..... 
Ormstown, duebec ........ 
Near Ormstown and St . 
Near St . Stanislns, Quebec . Stanislas, Queboc . 
Vnlleyfleld Quebec ....... . St . Stanislds, Quebec ...... 
Huntingdon Quebec ...... 
Cams Crossdg, Quebec .... 

Crown Point Lighthoum. 
N . Y . 

ing . 
Rouse Point 1882 .... 
D . W . Champlain 1 . 
D W Champlain2 . 
D: W: Champlain 3 . n W Champlain4 . 
D: w: Chainplain 5 . 
I1 . W . Barrington1 .. 
D W . Barrington2 .. 
D: W . Barrin ton 3 
D.W. Ste.Clot%ilde i 
D.W. Sto.Clothildo2. 
D . W . Aubrey 1 
D . W . Aubrey 2 ..... 
D . W . Ormstown 1 .. 

U . S . E ............. 

..... 

D . W . Ormstown 2 .. 
D . W . Lake St . 

Francis . 
D W . valloyflold ... 
D . W . Huntmgdon .. D: W . St . StpislW .. 
D . W . CUT ......... 

Near Coopersville. N . Y ... 
Do .................... 

U.8.B.M .......... 
D W Snodv ....... 
D: W: Chubb ....... 
D . W . Dresden ...... 
u . s . c . s . 3 9  ........ n . W . Putnam 2 .... 
D . W . Wrights ...... 
D . W . Ticonderoga . 
U.8.Q.S .......... 
D . W . Five Mile 

Point . 
D . W . Crown Point . 
Crown Point North 

L . H ................ Base . 

D . W . CoOpCIs%.ille .. n . w . Legguts cross- I 

122.835 
119.475 
116.067 
113.782 
113.916 
113.336 
111.386 
113.474 
111.288 
113.759 
113.093 

9.018 
10.861 
15.902 
18 . 636 

17.036 

26.937 
2G . 993 
28.083 

26.225 
27.142 
30.436 

31.468 
32.023 
31.108 

31.454 

32.247 
32.280 
31.807 
33.254 
37.559 
43.250 
43.272 
44 . oG6 
44.406 
43.147 
42.480 
39.954 
40.743 

37.400 
31.566 

32.657 
32.212 
32.395 
32 .(ill 
32.501 
32.083 

33.092 
33.335 
32.576 

32 . no5 

34.51% 
49.117 

39.570 

31.102 
40.459 

32.903 
28 . 651 
40.185 
33.072 
49.981 

GO . 231 
03.349 
57.402 
53.832 
59.971 
52.387 
41.180 
40.323 
41.968 
47.363 

47.679 

47.143 
50 . 185 
48.444 
65.698 

51 .an 

Place . reat.11 
...... 
Y .... 

373.300 
373.738 
3ii ;Ei 11 
3G5.439 
372.289 Do ................... 
31% . 117 Hocnnsbura . N . Y ....... 

St . Regis. Quebec ........ 
.. 

373 224 
3711039 I/ .DO ................... 

... 
Y .... 

................... 
61.152 11 Do ................... 

Richards Landing, N . Y . 
55.892 Louisville LlUdhg, N . Y . 
88.376 
88.500 
92.1% 

86.040 
89.048 
99.855 

103.241 
105.082 
102.060 

103.195 

105.797 
105.905 
104.353 
109.101 
123.225 
141.893 
141.968 
144.570 
146.689 
141.558 
139.370 
131 .OR? 
133.671 

122.703 
103.563 

107.142 
105 . 682 
106 . 283 
1m . 991 
106 . 030 
105.259 
107 . BE8 
108.5G9 
109.307 
1OG.870 

113.405 
lGl . 145 

129.823 

lo2 . 040 
132.739 

107.949 
93.999 

131.840 
108.504 
163.979 
170.137 
197 . GO8 
207.837 
188.326 
176.614 
196.755 
171.873 
136.124 
132.293 
137.690 
165.390 

IY . 1 . 
Bradfords Hill N . Y ..... 
Near Murphys Island N . 
Waddington, N . Y ....... 
NearEggIslat;d,N.Y ... 

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

Near waddolls Point N . ’ 
Tilden, N . Y ............. 

Do ................... 
Near Lisbon N . Y ....... 
Lisbon N . 1 ............ 
Near 0’ densbur N Y 
Ogdensturg, N . k ..... 1: 

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

Near Ogdensburg. N . Y .. 
Do ................... 

Near Morristown N . Y ... 
Morristown. N . I! ........ 

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

Near Morristown. N . Y .. 
Do ................... 

Near Oak Point Village 
N . Y . 

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

Ncar Chippewa Village 

Chippewa Village. N . P . . N . Y . 
N;ar Chippewa Villago 

Do ................... 
Near Alexandria Bay 

Do ................... 
Alexandria Bay, N . Y .... 

N . Y . 

N . Y . 

Do ................... 
Near Alexandria Bay 

Do ................... 
Near Cla ton N . Y ...... 
clay Lon,% . kc ............ 

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

N . Y . 

D O  ................... 
Near Clayton. N . Y ...... 

Do ................... 
Near Dodges Bay N . Y .. 
Near Cape Vincedt N . Y . 

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

Tibbetts Point. N . Y ..... 

Cape Vincent, h . 1 ...... 

156.427 
Nenr Waterford. N . Y .... 

164.068 jl Do ................... 
164.649 Do ................... 
158.937 Do ................... 
182.736 Waterford, N . Y ......... 

I Standard elevation . 
Designation of bench . 

mark . 
Meters . I- 

bur 
P . B.Q.1 .......... 
P.B.M.2 .......... 
P.B.M.3 .......... 
P.B.M.4 .......... 
P.B.M.5 .......... 
P.B.M.6 .......... 
1’. B . M . Louisville 

52.390 
63.393 
82.294 
67.470 
75.395 
70.830 
70.107 

Landing . 
P.B.M.7 .......... I ‘08.340 

P .B .M.8  .......... 
P.B.M.9 .......... 
P.B.M.10 ......... 
P.B .M. l l  ......... 
P . B . M . A Wad- 

P . B . M . B Wad- 
dington . 
dington . 

P.B.M.12 ......... 
P . B . hl . 13A ........ 
1’. B . M . 13 ......... 
1’. B . M . 14 ......... 
P . B.M.15 ......... 
1’. B . M . 10 ......... 
1’. B . M . A O g d e q  

P.b:f%. B Ogdew 
burg . . 

P . B . M . C Oadens- I 

79.070 
72.794 
72.013 
84.857 
83.175 

84.145 

77.205 
83.340 
82.282 
83.371 
84.955 
8G .024 
84.703 

, 85.571 

88.355 

P.B.M.29 .......... 
P . B . M . 30 .......... 
1’. B . M . A Clayton . 
1’. B . M . B Clayton . 
P . B . M . C Clayton .. 
1’. B . N . 31 .......... 
1’. B . M . 32 .......... 
P.B.M.33 .......... 
P.B.M.34 .......... 
P . B . M . A Cape 

Vincent . 
P . B . M . B CaDe 

83.022 
80.533 
84.083 

79.440 
111.163 
83.171 
29.187 
(9.337 
77.4G4 

79.087 

80.582 

Vincent . 
cent . 

1’. B . M . 35 .......... 80.423 

N . Y . l  .............. I 11.640 
N . Y . 2 .............. 15.105 
N.Y.3 .............. 15.684 
N.Y.4 .............. 16.010 
N.Y.5 .............. 14.992 

. 
Feet . 

178.815 
197 . g415 
166.4% 

169.849 
166.883 
179.950 

178.201 

17l . 883 
207.982 
204.376 
221.377 
247.358 
232.381 
230.009 

224.212 

259.415 
238.825 
238.263 
278.402 
272.883 

270. WG 
263.297 
273.425 
269.954 
273.526 
278.723 
282.230 
277.896 

280.744 

286 . a18 

251.023 

269.396 
249.048 
249.347 
272 . 660 
271.289 

257.908 

245.528 
343.034 
339.232 

338.428 
260.032 
259.393 

290.098 

290.334 

367.142 
333.739 

273.633 
259.163 

284.242 

288.920 

274.350 
264.215 
278.815 
264.376 
2f10 . 629 
304.074 
272.870 
269. av 
260.291 
264.146 

259.471 

272.165 

263.854 

38.209 
49.557 
51.457 
55.479 
49.188 
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1 Standard elevation . I I 1 Standard elevation . 11 

Near Comstock. N . Y ..... . DO .................... 
Do .................... 

Near Whitehall, N . Y ..... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Whitehall, N . Y ........... 

Designation of bench I 
mark . Place . 1 Meters . 

N . Y . 118 ............ 
N . Y . 119 ............ 
N . Y . 121 ............ 
N . Y . 122 ............ 
N . Y . 123 ............ 
N . Y . 124 ............ 
N . Y . 125 ............ 
N . Y . 126 ............ 
N . Y . 127 ............ 
N . Y . 128 ............ 
N . Y . 129 ............ 

16.60 
18.96, 
22.991 
24.70 
24.47 
24.47: 
24.19. 
25.301 
26.831 
28.68' 
29.04: 
29.241 
28.98. 
29.02( 
28.75: 
31.441 
31.54: 
32.161 
31.5% 
31.87: 
31.93: 
32.31' 
32.041 
31.54. 
31.72: 
32.14: 
31.m 
31.941 
32.081 
31.87: 
32.07t 
31.92: 
32.061 
31.99: 
31.64( 
31.29' 
32.311 
32.58( 
32.43: 
32.39: 
32.10: 
32.7% 
33.23; 

34.24: 
34.80C 
33.9% 
36.945 
36.661 
37.173 
37.514 
40.167 
40.391 
40.216 
40.391 
40.487 
40.273 
42.801 

42.756 
42.194 
43.230 
43.113 
42.958 
42 . 731 
43.03R 
43.222 
43.138 
42 . c52 
45.270 
45.646 
45.204 
46.590 
45.849 
45.381 

45.042 
45.944 
45.902 
46.167 
45 . F91 
45.662 
45.694 
45 . (iF2 
46.124 
45.448 
46.209 
48.072 
45.216 
40.281 
39.109 
38.002 
38.141 
38.013 

42 . m a  

. Y ........ 
103.179 DO .................... 
103.484 Between Ardsley and Irv- 
105.541 ington, N . Y . 
103.622 Near Tarrytown, N . Y .... 
104.567 Do .................... 
104.764 Tarr town, N . Y .......... 
105.145 Near Tarrytown, N . Y .... 
103.491 Do .................... 
104.091 Scarboro, N . Y ............ 
105.456 Ossining, N . Y ............ 
102.362 Near Ossinb , N Y . 
104.819 
105.279 
104.567 Montrose N . Y ............ 
104.748 
105.210 Do .................... 
104.960 Near Peekskill, N . Y ...... 
103.825 Do .................... 
102 . 670 Near Highland, N . Y ..... 
108.007 DO .................... 
106.909 Near Qarrison, N . Y ....... 
106.407 Garrison, N . Y ............ 
106.27G Cold Spring, N . Y ......... 
105.325 DO .................... 
107.375 Near Fishkill N . Y ....... 
109.045 Fishkill, N . J ............. 

Near Chelsea, N . Y ........ :::: lVw~;,m$.uy~,~N .......... Y 
111.502 POU hkeepsie, N . Y ....... 
121.201 80 .................... 
120.259 Do 
121.958 Do .................... 
123.077 Do .................... 

N . Y .. . Y .... 

Hyde Park N . Y ......... 

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

106.017 g o  .................... 

Near Croton % . Y . :::: ... 
Near Oscawina, N . Y ...... 

105.243 Ve Ianck N . Y .......... 
Fe%kill, k . Y ............ 

...... 

....... ....... 
132.831 

Place . . Designation of bench 
mark . 

Feet . Meters . -- II 

T ............. 
U ............. w ............. 
R . II . 36 ............. 
X ................... 
Y ................... 
Tidal 1 Tarrytown .. 
Z .................... 
AI ................... 
114' .................. 
BI ................... 
Tidal 2 Ossining .... 
R . R . 60 ............. 
CI ................... 
R . R . 67 ............. 
R . R . 71 ............. 
V . 0 . 1 2  ............. 
Im'. ................ 
V . 0 . Peekskill ...... 
V . 0.11 ............. 
R . R . 81 ............. 
R . R . 84 ............. 
DI .................. 
R . R . 97 ............. 
R . R . 99 ............. 
V . 0 . 9.. ............ 
E1 ................... 
Ik'. ................. 
R . R . 118 ............ 
FI ................... 
Ii'.. G I  .....,............. 
HI .................. 
Ih' .................. ..................................... 
v k e  ................ 
4 ................... 
If' ................... 
R . I. . 771 ............ 
I e ' _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _  
R . R . 159 ............ 
R . R . 161 ............ 

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

54.488 
62.21 4 
75.426 
81.043 
80.285 
80.292 
79.380 
83.025 
88.051 
94.117 
95.279 
05.0511 

140.193 
141.200 
141.804 
141.529 
139.934 
148.523 
149.757 
148.307 
152.854 
150.423 
148.887 

147.775 
150.735 
150.597 
151.46G 
149.905 
149.8C9 
149.914 
149.809 
151.325 
149.107 
151.899 
151.155 
148.348 
132.155 
128.310 
126.647 
125.134 
124.714 

Near Tivoli, N . Y ......... I t  ................... 
Do .................... Is ................... 

Near Germantown, N . Y . Ir ................... 
Do .................... Iq ................... 
Do .................... Io ................... 

Near Livingston Creek, In ................... 
Nenr Linlithgo, N . Y ...... R . R . 213 ............ 
Catskill Station, N . Y ..... Im .................. 
Near IIudson N . Y ....... Ik  ................... 
Hudson, N . 9 ............. 151 A ................ 

Do .................... City 14 .............. 
Do .................... City29 .............. 
DO .................... JI ................... 
Do .................... V . 0 . 4 .............. 

Between Hudson and R . R . 223 ............ 
Stockport Station, N . Y . 

Stockport Station, N . Y ... D W . Stockport 1 .. 
Near Coxsackie Station, R: R . 237 ............ 
Stuyvesant N . Y ......... Ih ................... 
Near Stuy&ant N . Y .... D . W . StUyVWnt 3 . 
Near Schodack hnding, If ................... 

Castleton, N . Y'. .......... LI ................... 

N . Y . 

N . Y . 

N . Y . 
DO .................... KI .................. 

Near Cnstleton N . Y ...... D . W . Castleton 1 ... 
Do .................... I b  ................... 

Rensselacr, N . Y .......... MI .................. 
Do .................... V . 0.1 .............. 

38.41t 
38.655 
37.56) 
37.801 
40.8% 
37.52; 
37.7G( 
38.27: 
37.39; 
38.066 
37.03: 

4.229 
*1.48c 
*2.7GC 
1.903 

3.49E 

3.272 
8.249 
2.619 
3.228 
2.040 
2 . ti41 
2.388 
2.743 
3.122 

11.411 
9.093 
4.311 
3.213 
2.070 
2.935 
2.399 
2.401 
3.250 
6 . 290 
4.278 
3.974 
3.390 
2.515 
1.619 
4.435 
1.764 
9.657 

11.780 
13.192 
12.176 
12.196 
6.188 
2.992 
2.064 
2.563 
2.275 
2.505 
1.973 
7.339 
1.104 
3.966 
4.724 
3.132 
0 . (398 
2.234 
2.361 
2.748 
2.880 

2.426 

2.780 
4.5M) 
2.362 

46.190 
46.208 
29.186 
30.848 
3.257 
2.708 

2.052 
2.066 

4.004 
2.768 
1.803 

3.272 
4.444 
5 . GG6 
5.155 
8.192 
6 . 704 

2 .C ia  

3 . on4 

Feet . 
126.043 
126.811 
123.241 
124.042 
133.943 

123.884 
125.574 
122.693 
124.895 
121.506 

13.875 
14 . 698 
9.056 
6.243 

11.476 
8.563 

10.735 
20.502 
8.592 

10.591 
6 . 603 
8.605 
7.835 
8 . M  

10.243 
37.438 
29 . e33 
14.144 
10.541 
6 . 791 
9.629 
7.871 
7.877 

10 . E03 
20.636 
14.035 
13.038 
11.142 
8.251 
5.312 

14.550 
5.787 

31.683 
38.648 
43.281 
30.947 
40.013 
20.302 
9.816 
6.772 
8.409 
7.464 
8.415 
6.473 

24.078 
3.819 
13.012 
15.499 
10.276 
2.290 
7.328 
7.740 
9.010 
8.793 
9.856 
7.959 

9.140 
14.764 
7.749 

151.542 
151.798 
95.754 

101.207 
10.688 
8.884 

6.732 
6.778 

13.333 
9.081 
5.915 

10.735 
14.580 
18.589 
16.913 
26.877 
21 . w5 

1%. im 

* These elevations of bench marks. established by the Coast and Goodetic Siirvey were furnislio 1 bv Mr Frederick W . KOpp Assistant Engi- 
neer in Charge. Board of Estimate 4nd A portionmcnt. New York City . Mr . Koop had supplemented t h i  leveling in the vlclhity of that city 
by many miles of precise loveling . rho e i m t i o m  uuJer consideration result from an adjustment m a k  by him . 
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Feet . 

17.612 
13.865 

Meters . 
Designation of bench 1 mark . 1 Place . \ Place . 

Cohoes. N . Y ............. 
Do ................... 

Hudson N . Y ............. 

Near Stockport Station, 

Neor-soxsackie Station, 

Near Hddson N . Y ....... 
Stockport Stition N . Y ... 

N . Y . 
N . Y . ’ 

Between Stuyvasant and 

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

Castleton. N . Y . 
Near Castleton, N . Y ...... 

.................... 
Unadilla N . Y ............ 
We1lSBr)idge N Y ........ 
Near Ote o k . Y ......... 
0neonta.Q. Y ............ 

Do ..................... 
Colliers N Y ............. 
Near M k r y h d  N . Y ..... 
Sclieneas N . fr .......... 
Ivorcester ’N . Y ........... 
Near EastfVorcester N Y . 
Near Richmondville’N.’Y. 
Cobleskill N . Y ___.! ...... 
Barnervide Crossin N . Y . 
Near Howes Cave w . Y ... 
Near Esperance $ . Y ..... 
Near Duanesbu;g N . Y ... 
Near Kelle s N . fr ........ 
5chenectadiy:N . Y ........ 
Near Schenectady N . Y ... 
Nenr Itexford Flab . N . Y . 

Do .......... ...........I 

Ni .................. 
Gristmill ............ 
1875) ............... 

D . W . Troy 2 ....... 
city 1 ............... 
P1 ................... 
City 2 ............... 

D.W.Hudson1 .... 
D . W . Hudson3 .... 
D . W . Sto-kport 2 ... 
D . W . Stockport 3 ... 
D . W . Coxsackie .... 
D . W . StUyVeaant 2 . 

D . W . Stuyvasant 5 . 
D . W . Castleton 2 ... 
D . W . Castleton3 ... 
D . W . Castleton5 ... 

6. ................... 

D . W . Stuyvasant 4 . 

598 D ............... 
Nelson Block ........ 
871 D ............... 
1097 D .............. 
1322 D .............. .... 
1401 D .............. 
1593 D .............. 
1413 D .............. 
1391 D .............. 
1393 D .............. 
1408 D .............. 
1450 D .............. 
1508 D .............. 
1515 D .............. 
1520 D .............. 
1351 D .............. 
1416 D .............. 
1519 D .............. 
1573 D .............. 
1675 D .............. 
1610 D .............. 
1383 D .............. 
1141 D .............. 
1113 D .............. 
1080 D .............. 
1048 D .............. 
1006 D .............. 
1021 D .............. 
935 D ............... 
899D ............... 
901 D ............... 
857 A ................ 
Erie Station ......... 
824 A ................ 
804 A ................ 
840 A ................ 
798A ............... 

city I m l  ............ 

815 A ............... 
812 A ............... 
825 A ............... 
867 A ............... 
959 A ............... 
1126 A .............. 
1384 A .............. 
1051 A .............. 
973 A ............... 
978 A ............... 
989A ............... 
1024 A .............. 
1047 A .............. 
1232A .............. 
Oneontn ............ 
1119 A .............. 
1170 A .............. 
1272 A .............. 
1311 A .............. 
1406 A .............. 
1224 A .............. 
930A ............... 
nnmerville .......... 
731 A ............... 
753A ............... 
681 A ............... 
410A ............... 

1051 A .............. 

.... 
242A ............... 
B.M. I) . M . i4 [1875k: : : I  15 1875 

14a (1875) ........... 

5.368 
4.226 

4.272 
8.170 
7.242 
7.027 
8.285 
8.224 

2.209 
2.452 
3.106 
2.581 

2.063 

2.047 

2.644 
3.368 
3.090 
3.710 
3.894 

182.556 
179.487 
265.752 
334 . aG2 
403.229 
422.341 
485.927 
430.918 
424.126 
425.087 
429.445 
442.506 
480.032 
462.318 
463.603 
412.165 
432.136 
463.453 
479.819 
510.878 
491.153 
421.513 
348.229 
339.576 
329.545 
319.710 
306.947 
311.075 
285.353 
285.525 
274.568 
274.964 
261.710 
260 . 480 
250.913 
244.778 
255.830 
243.084 
248.421 
247.400 
252.482 
203.074 
292.157 
343.089 

421.845 
319.748 
296 . 504 
207.996 
301.653 
311.910 
319.022 
320.085 
375.487 
331.150 
340.917 
350.571 
387.520 
399.33R 
428.308 
372.790 
283.344 
275.489 
222.726 
229.344 
207.515 
124 . 666 
73.516 
06 . 216 
03.492 
03.519 

] Standard elevation . 
Desibaation of bench 

mark . 
Netors . 

Mill Race ........... 
B . M . 8 (1875) ....... 

F.M.l(l873) ....... 

1067 II .............. 
1265 I1 .............. 
1099 H .............. 
1139 H .............. 
1358 I1 .............. 
1246 I1 .............. 
966 11 ............... 
851 I1 ............... 
i32 11 ............... 
620 I1 ............... 
528 11 ............... 

1340 D .............. 
1316 D .............. 
nrid e121 

nrid e758 .......... 
]hid *e 113 ........... 
Bridge .............. 
nrid e644 
1205 b ... :.......... 
1193 D .............. 
P.R.R.33  .......... 
P . R . R . 3 7  .......... 
P . R . R . 3 8  .......... 
P . R . R . 3 9  .......... 
1167 D .............. 

1281 E, ... ::::::::::: 
1*53 5 ............... 
1229 B .............. 

1135 D .............. 
1110 D .............. 
1098 D .............. 
1086 D .............. 
1063 D .............. 
1042 D .............. 
1030 D .............. 
1009 P ............... 

S60 A ................ 
880 A ................ 
893 A ................ 
055 A ................ 

Sibal  tower ........ 

4R . 580 
48.734 

175.380 
176.050 
193.908 
20y . 068 
336.326 
370.420 
309.429 
3G3.024 
363.996 
349.983 
344.034 
338.oD6 
326.781 
323.820 
316.482 
308.955 
301.554 
301.075 
295.932 
291.913 
287.236 
282.301 
280.658 
276.187 
274.042 
269.448 
x5.190 
281.027 
259.887 
257.479 
250.183 
240.043 
244.907 
239.800 
240.358 
240.352 
232.709 
235.080 
228 . 244 
227.184 
224.523 
226.699 
225. oco 
226.751 

325.630 
385 . 642 
335.236 

347.399 
414.177 
379.883 
294.609 
259.725 
223.270 
189.145 
161.018 

408.708 
401.513 
404.470 
390.713 
387.478 
382.343 
370.537 
374.968 
375.533 
372.238 
367.519 
363.775 
364.180 
359.902 
355.450 
356.297 
355.991 

346.290 
340.444 
334.868 
331.190 
324.390 
317.814 
314.352 
307.747 

282.271 
265.945 
268.462 
272.370 
291.432 

Feet . 

159.403 
159.888 

575.392 
577.591 
636.180 
685.917 

1103.429 
1215.286 
1212.035 
1191.021 
1194.210 
1148.236 
1128.718 
1109.237 
1072.114 
1062.399 
1038.325 
1013 . 630 
989.348 
987.777 
970.904 
957.718 
942.373 
926.182 
920.792 
908.123 
899.086 
884.014 
870.044 
856.386 
852 . 646 
844.746 
820 . 809 
807.226 
803.499 
786.941 
788.574 
788.555 
763.479 
771.183 
748.831 
745.3% 
736.623 
743.762 
738.384 
743.932 

1068.338 
1265.227 
1009.8% 

1139.758 
1358.846 
1246.333 
966.235 
852.114 
732.512 
620.553 
528.267 

1340.903 
1317.297 
1327.018 
1281.8G4 
1271.251 
1254.404 
1245.198 
1230.207 
1232 . ocl 
1221.251 
1205.768 
1193.485 
1194.814 
1180.778 
1160.172 
1168.951 
1167.947 

1136.120 
1116.940 
1098.046 
1080.579 
1084.289 
1042.695 
1031.338 
1009.887 

860.407 
s7a .521 
880.779 
893.620 
968.140 
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882.905 
865.914 
835.195 
802.016 
780. 684 
246.757 
118.716 
665.610 
648.991 ’ 
574.214 
491.872 

780.914 1 
862.219 1 
558.919 
409.077 , 
375.137 ’ 
358.175 
282.535 
225.269 
172.992 

457.OiG , 

-8 

Place. 

I 

I Standard elevation. Standard elevation. I /  I 

1344.m 
1766.899 
1312.681 
1216.051 
1214.758 
wn.572 

Designation ofbenc 
mark. 

D O  ........... ........ 
Near Dlasdcll N. Y _ _  __. . 
Near Athol Sirings, N. Y. 

Do .................... 
Near Lakc View N. Y.. .. 
Near Dcrbv. N. 9.. ....... 

Designation of bench 
mark. Place. 

Feet. Meters. - il 

.... ~ 

912.744 

405.084 
417.207 
430.140 
431.554 

k3.384 

1177.642 
1221.513 

~ 

Feet. 

DO ...................... 
Near Angola, h’. Y ........ 

Do.. .................. 
Farnham, N. Y.. ......... 
Near Farnham, N. Y.. .... 
Near Irving, N. Y.. ....... 
Ncar Silvcr Creek N. Y.. . 
Silver Cmek N. 1 ......... 
Nenr Silver kreok N. Y.. . 
Near Waites dressing, 

DO .................... 
Near Dunkirk, N. Y ....... 

N. Y .  

Meters. 

1152.550 
1134.211 
1127.17C 

1109.985 

1089.289 
1091.32; 
1087.gj4 

Nenr Deposit, N. Y . .  .... 
Do.. ................. 

Near Hancock, N. Y.. ... 

Near Leboeuf Pa .......... 
Do .................... 
Do.. .................. 
Do ................... 
Do .................... 
Do. ................... 

Near Elain. Pa ............ 

Xear Union City, I’n.. .... 

102s A .............. 
978 A ............... 
924 A ............... 

566.167 

566 731 

551.298 
551 984 
566 179 
555: 76’’ 
564.956 

312.801 
298.391 
281.856 

269.110 
2G3.031 
2i4.568 
244.455 
237,953 
227.618 
219.OF5 
202.881 
197.813 
175.027 
149.923 
139.317 
238.023 
202.805 
170.359 
124.887 
114.342 
109.172 
%. 117 
68. 662 
52.728 

409.775 
538.552 
400.106 
370.653 
370.259 
301.927 

.278.205 

123.470 
127.165 
131.107 
131.538 

193.056 

358.946 
372.318 

351.298 
345.709 
313.565 

338.324 

332.016 
332. €46 
321.514 

322.967 
327.430 

321.423 
315.8% 
310.003 
302.093 

80.310 
77.230 

150.120 
156.254 
160. 6b2 
107.277 
lM.080 
159.916 
160.294 

1G1.829 
161.964 
162. 925 
l(j3.204 
164. C85 
166.749 
168.733 
164.230 

172.568 

172.740 
177.640 
1G8. 036 
168.245 
170.743 
169.397 
172.199 
172. 693 
173.520 

Near Atlantic 3. C ........ 
Near Newport N. C.. ..... 
Riverdale N. d ........... 
Near Newbern N. C __.__. . 
Newbern N. d ............ 
Near Claik N. C. ......... 
Near Tuscdrora, N. C... ... 
COVO Creek, N. C.. ........ 

Near Havelocd N. C.. .... 

174.981 
184.013 
186.404 
215. G i O  
228.242 
235.703 
264.436 
287.837 

401.712 
397.882 
401.318 
395.358 
388.830 
384.149 
382.211 
3G5.016 
362.745 
362.190 
346.311 
356.324 

382. 209 

178. ea? 
179.708 
1 7% 509 
180.278 
179.576 
180.220 
183.748 
195. S G  
192.363 
202.859 
220.617 
207.595 
206. 400 
207.284 
192.925 
185.975 
1so.111 
187.131 
189.618 
191.420 
190.003 

190.22R 
187.335 

3C6.159 
383.937 
391.478 
397.130 
392.927 
396.8GS 
398. 646 
417.446 
420.471 
421.172 
41G. 5C4 
418.372 
421.29; 
430. G13 
436.578 
425.967 
431.8% 
428.426 
423.0% 
425.164 
419.359 
416.538 
403.04P 
391,690 
385.484 
34s. 7G8 
377. 247 
375.270 
372.342 
367.902 
3G9. 20G 
357.541 

2.119 
5.167 
5.652 
8.574 
8.098 
7.617 
2.157 
4.530 
8. 084 

15.198 
14.267 
19.154 
13.35G 

574.083 
633.716 
011.563 
707.577 
7.18.824 
773.302 
867.570 
944.345 

1253.964 
1317.950 
1305.385 
1316.657 
1297.104 
1275.686 
1260. 329 
1253.971 
1197.557 
1190.106 1188.285 

1165.997 
1169.040 

586. 229 
589.592 
5%. 658 
591.4G2 
589.159 
591.272 
602. 647 
040.537 
Wl. 111 
665.546 
123.  808 
681.085 
677.164 
680.OG4 
632.055 
610.153 

613.946 
622.105 
02% 017 
623.368 

624.106 
614.616 

590.914 

1201.307 
1259. GOO 
1284.374 
1302.917 
1289.128 
1302.058 
1307.891 
13C9.571 
1379.405 
1381.795 
136G. 677 
1372.609 
1382.199 
1412.709 
1432.340 
1397.527 
1384.170 
1405.594 
1390.043 
1394.892 
1375.847 
13C6.592 
1322.333 
1265.070 
1204.709 
1144.250 
123. GE4 
1231.198 
lnl. 602 
la07.025 
1211.303 
1173.032 

6.952 
16.952 
18.543 
28.130 
20.588 
24.990 
7.077 

14.862 
20.522 
49.862 
46.808 
62.841 
~3.819 

1026.5C 
378. 971 
924.m 1 Near Mount Morris, N. Y.. 

Do. .................. 
Nczr Sonym, N. Y.. ...... 

Do.. .................. 
Near Tuscarorn, N. Y .._. . 

Do.: .................. 
Nunda P1.Y .............. 
Noer dunda N. Y .._. ._. . 
Near Ross Ciossing, N. Y.. 
Ncar Swains N. Y ........ 

Nunda Junction, N. Y.. .. 

Swains N. 1 .............. 
Near S;vains, N. Y ........ 

575 R ................ 
Uridgc.. ............ 
Bridgc. ............. 
Bridgo 13 ............ 
Bridge 15 ............ 
773 11 ................ 
Tree ................. 
914 R ................ 
Culvort. ............ 
Culvert.. ............ 
Bridae-.. ........... 

Near Stock ort N. Y 
Lon Eddy,N.Y ........ 
Hanfcins. N. Y ..__. ____.  . 
Lordville 8. Y‘. ..... :I:: 882 A ............... 

865 A ............... 
834 A ............... 
801 A ............... 
780 A ............... 
746 A ............... 
718 A ............... 
665 A ............... 
648 A ............... 
573 A ............... 
491 A ............... 
456 A ............... 
780 A... ............ 
861 A ............... 
558 A ............... 

Cdicoon’. N. Y... ........ 
Cochectoh, N. Y .......... 
Nnrrowsburg. N. Y . .__. 
V’estcoolnng Purli, Pa.. .. 

1316 1L ............... 
Bridge 9 ............. 
Uridge 8 ............ 
Bridge C: ............ 
1253 11 ............... 

Shohola. Pa.. ... .: ....... Do. ................... 
Near Cnnaseraga N. Y. -. . 
Canasernra. N. 1 .......... Near Poiideddy Pa.. .... 

Rift,ka ........ Xenr Mill .  
Port Jervis N. Y. ........ 
Guymard fu. Y..... ..... 
Otisville k . ~  _ _ _ _ _ _ _ _ _ _ _  
Niddletdwn N. Y ........ 
CampbellH~ll, N. Y.. ... a- 

Burns N: ............... 
Near $urns, N. Y.. ....... 
Arkport N Y ............. 
Noar Arkpdrt N. Y.. ..... 
Near Ilornelldville, N. Y.. 

Tel. pole ............ 
Culvcrt.. ............ 
1188 R ............... 
Bridgc 4 ............. 
Bridge 1 ............. 408 A. .............. 

National Bank.. ... 
Centerville Hotel.. . 

ialden, N. Y ............ 
Logd N Y .............. 
IIigIiLnd N. Y .......... 
Poughkee&e, N. Y.. .... 

Butfalo N. Y ............. 
Do i ................... 
Do.. .................. 

Bridge.. ........... 
Bridge.. ........... 
173A ............... uo... ................ . DO .................... 

/ /  Near West Seneca. N. Y. .I 
Naywood N.Y .......... 
Near Northfield. N. Y.... 

1344 A .............. 
1766 A .............. 
llridge ............. 
1215 A .............. 
1214 A .............. 
990 A ............... 
Bridge 18 ........... 

D. W. Utica 2... ... 

. Y. c. R.  E... .... 
Culvert.. ........... 
Mile post 11 ........ 
G31 R ................. Do. ................... 
Culvcrt.. ........... 
724 R ............... 
Trestlo 233.. ....... 
Trcstle. ............ 
Bridge 228 .......... 
633 1L ............... 
Cnlvert 218 ......... 
Bridce 216 .......... 
Bridge. ............ 
Bridge 207 .......... 
Bridge 294 .......... 
Bridge.. ........... 

Utica N. Y .............. 
Dfo ................... 
Do.. ................. 
Do.. ................. 

N e a r  Washington Mills, 

Richfield Junction N. Y .  
Near Itichfleld JAction, 

Leonardsville, N. Y . .  .... 
West Edmeston N. Y.... 
Near West ddmeston, 

Near South Edmeston, 

New Berlin V. Y. ....... 
Near New &rlh N. Y.. . 
Near South Ne; Berlin, 

N. Y. 

N. Y. 

N. Y .  
N. Y .  

N V  

Station ............. 
1221 A .............. Bridge 195 ........ 

Culvert 187 .......... 
1152 A: ............. 
U.6.B.N ......... 
Bridge.. ........... 
1110 A... ........... 
1089 A..... ......... 
Brid ............. 

1059 A .............. 
Bridge.. ........... 

... .L.I ........... 

Bridge. ............. 
Mile post 74 ......... 
Nile post 73 ......... 
Nile post 72 ......... 
Bridge 27 ............ 
Dridge 29 ............ 
1’. It. R. 72 .......... 
P . R . R . 7 1  .......... 
1’:R. R. 70 .......... SoithNem Berlin N. Y. 

Near South Xew’Berliti, 

Nenr IIolmesville, N. Y.. 
Near Mount dpton, N. Y 

N. Y .  
Mount Upton N. Y ...... 
Sidney, N. Y. ............ 

Cliarlotte, N. Y ........... 
Do.. ................. 

Rochester, N. Y .......... 
Do.. ................. 
Do.. ................. 
Do.. ................. 
Do.. ................. 

Genesee Junction N. Y . .  
N$?r-Genesse junction, 

1059.600 
1074.243 

1054.535 
1035.710 
1017.068 
991.117 

283.169 
253.379 
512.221 
512.643 
527.105 
548.808 
538.319 
524.7% 
525.898 

- ,  Do. ................... 
E1”in Pa .................. 
,&r Lovc~,  pa.. ......... 

~ 

1382 P ............... 
P . R . R . 6 9  .......... 
1’. It. It. GG .......... 
P.R.R.67  .......... 
P. R. R. 66. ......... 
1432 1’ ............... 
1’. R. R. G4 .......... 
P. R. IL.62.. ........ 
1406 P... ............ 
P . R . R . 5 8  .......... 
P.R.R.57  .......... 
P.R.R.56  .......... 
P.R. R.55.. ........ 
1’. R.  R. 54 ......... 
P.R.R.51  ......... 
P . R . R . 5 0  .......... I 

... .do.. ............ 
1035 -4.. ............ 
Ihidge.. ........... 
Tel. pole 991. ...... 

Do. .................... 
Nczr Corry, Pa ............ 

Do .................... 
uo.. .................. 

NenrColza Pa ............ 
ping Creckkl’a. ......... 

ear ‘Drm-: reek. Pa ..... 
Ncar Roach, Pa.. ......... 

1 1874) ............ 
2 {1874): ............ 
Brid e87 ........... 
N. 2 4 5 7  ........... 
Rowe Street Bridge 

D o  ... .I. .... .:.. ...... 
Do.. .................. 

Near Horn, Pa.  ........... 
Do.. .................. 

Near Garland Pa.. ....... 
Near.Pittsfiel6, Pa, ....... 

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

Bridge.. ........... 
Culvert.. ........... 
Bridge.. ........... 
Bridge.. ........... 
Lock. .............. 
Bridge. ............ 
Bridgo.. ........... 
E37 I C  ............... 
Culvcrt ............. 
Bridge.. ........... 
Bridgc 34 ........... 
Bridge.. ........... 
Stone.. ............ 
Cattle pass ......... 
Tel. pole ........... 
Bridgc. ............ 
Lock.. ............. 
Tcl. polo.. ......... 
Culvert.. ........... 

1244r  ............... 
1’. R. R. 47. ......... 
P. R. R.  4G ......... 
P. R. R. 45 ......... 
P . R . R . 4 8  ......... 
1’. R .  R. 43 .......... 
P . R . R . 4 2  .......... 

DO.. .................. 
530.934 11 DO .................... I 

Near Youngsville. Pa ..__. . 531.377 
N&%hites N Y 
Severance N‘. Y.. .:::::: 
Near Sevdrence N. Y.. .. 
aottsville N.+ ......... 
Near Scot&ville. N. Y.... 

- ,  
m4. m o  II Do. ................... I 
5351445 11 Do .................... 
540.304 Near Irvinetoq, Pa.. ...... 
547.076 
553.585 
538.811 Moreend City, N. C ....... 

Do.. .................. 
Honeoye Junction Y Y. 
Gencsee Valley Jkc’tion, 
N V  

7 N . C  ............... 
l R N . C  .............. 1 7 ~ .  c.* ............ II u o  .................... I 

N& Ghnesee Valley Junc- 

Near Avon N. Y ......... tion N. Y. 

Avon N.$ .............. 
Nearhvon N. Y ......... 
Near Fowl&iIle N. Y.. . 
Fowlervilte N. $........ 
Near Y ork ’N. Y . .  ....... 
Piffard N.’Y ............. 
Near Pkard  N. Y ....... 
NW cuylorhe,  N. Y.. . 

-~ 
28M.C .............. 
26N.C ..... .‘........ 
25M.C .............. 
7 M . C  ..... .- ......... 
16M.C .............. 
27N.C .............. 
51 M. C .............. 
48M.C .............. 
G4M.C .............. 
48M.C .............. 

Wall.. ............. 
Culvcrt.. ........... 
Bridge 5... ......... 

............. I 566.577 Dovbr, N. C. .  
569.280 11 Kinston, N. C.. ........... 

*Reported destroyed in 1907. 
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Place . 

Falling Creek. N . C ...... 
Lagrange N C .......... 
Goldsboro.'N. C ......... 
NW B ~ S L  N . c ........ 

Do .................. 
Roso N.C .............. 
PrinEoton N . c ......... 
Selma N.'C ............. 
Wilso& Mills N . C ...... 
Claytnn N.C' ........... 
Garner 'N . C ............ 
Raleigl; N . C ............ 
Cary N' . c ............... 
Nea;Morrisville, N . C ... 
Near Nelson N . C ....... 
Durham N.'C ........... 
Universky Station N . c . 
Near Blackwood k . C . $ 

Ilillsboro I+ C .......... 
Moban; N . C ............ 
Graham) N . C ............ 
Gibsonvhle N . C ......... 
McLcansvilje, N . C ....... 
Greensboro N . C ......... 
Near P o r n o h  N . C ...... 
JamQStoWn d . c ......... 
Eigh Point) N . C ......... 
Thomasvill; N . C ........ 
Near Conrad N . C ....... 
Lexington nf c .......... 
Near Lindood N . C ...... 
Salisbury N . 6 ........... 
Near Majhica N . C ...... 
Cleveland, N.'C .......... 
Elmwood N . C .......... 
Gtatesvilld N . C .......... 
Plott N . d ............... 
CataGba N . C ........... 
ClaromoI;t N c .......... 
Newton, Ef . d ............ 

N C  ............ 
E.&%Xfdoiran, N . c .... 
Conntlly Springs, N . C ... 
Drasel N . C ............. 
Morgaiton, N . C ......... 
Glen Alpine N . C ........ 
Near Brid Later, N . C .. 
Nebo N . d .............. 

Chapel Hill N . d ........ 
EflaIld d . d ............. 

Mar& N . C ............. 
Groenldcs N C ........... 
Old Port 'N.'C. .......... 
Round &ob N . C ....... 
MiidCut N . 6 ........... 
Noor Sw&nanoa N . C ... 
Swannsnoa N . d ..... 
Azaloa N . 6 .............. 
BiItmrk N . C ........... 
Ashovillc) N . C ........... 
New Oli&te N . C ...... 
Alexander, N: C .......... 
Bailov N . C  .............. 

Hot6 rings N C ........ 

Near Dolrio Toin ........ 
Bridgeport 'Tenn ......... 
Newport l(enn ........... 
Rankin Venn ............ 
White Pine l'cnn ........ 
Morristown' lknn ........ 
Talbot To& ............. 
Mossy 'Creek, Tcnn ....... 
Near Podgos Tonn ....... 
Near Muscot 'Tom ....... 
Near Caswell Tenn ...... 
Knoxville, d m n  ......... 
Near WriFht, Tonn ....... 
Coricord ronn ........... 
Lenoir dit?, Tenn ........ 
Loudon l e n n  ............ 
Philadelphia Tenn ....... 
sweetwater h n n  ........ 
MOW Creek Tonn ....... 
Athens Ten& ............ 
Ricevilio, Tenn ........... 
Near Charleston Tenn ... 
Near Tasso To& ........ 
~ ~ e v e ~ a n c ~ ,  hen, .......... 
Blue Springs, Tenn ....... 
Cohutta Qa .............. 
Waring,'Ga .............. 
Dalton, Qa ............... 

Marslkhl N . 0 ............ 
Bnmard'N . C ............ 
Paintlftock 'N.'C ........ 
Near Wolf dreolr Tenn ... 

Designation of boncl 
mark . 

55M.C ............. 
109M . C ............ 
120M . C ............ 
111 M . C.* .......... 
111 A.t ............. 
13RY . C ............ . . -~ 
152M . C ............ 
229 M . C ............ 
346 M . C ............ 
384M.C ............ 
363 M . C ............ 
497 M . c ............ 
321 M . C ............ 
3GO M . C ............ 
40GM.C ............ 
471 M . C ............ 

178 xr . c ............ 

549M.C.: .......... 
503 M . C ............ .. 
543 M . C ............ 
687 M . C ............ 
678M . C ............ 
642M . C ............ 
721 M . C ............ 
744M.C ............ 
839M.C ............ 
813 M . C ............ 
793 M . C ............ 
980 M . C ............ 
R52 hf . c ............ ..... 
665 M . C ............ 
811 M . C ........ ... 
630M.C ............ 
765 M . C ............ 
A71 M . C ............ . ~~ 

790 M . C ............ 
838M.C ............ 
92GM . C ............ 
776 N . C ............ 
873M.C ............ 
970 M . C ............ 
99GM . C ............ 
llG4 M . C ........... 
1087 M . C ........... 
1193 M . C ........... 
1193 M . C ........... 
1182 M . C ........... 
1215 M . C ........... 
1091 M . C ........... 
1298M . C ........... 
1438 M . C ........... 
128GM.C ........... 
1437M.C ........... 
1829 M . C ........... 
2153 M . C ........... 
2522 M . C ........... 
2222 M . C ........... 
M57 M . C ........... ... 
1WO M . C ........... ..... 
1980 hf . C ........... 
179G M . C ........... 1924 M . c ........... 
1729 M . c ........... 
1646 M . C ........... 
1520 M . c .......... 
1326 M . C .......... 
1259 M . C .......... 
1184 M . C .......... 
1141 hf . C .......... 
1094 M . c ........... 
1058 M . C .......... 
1010.M . C .......... 
1142 M . c .......... 
1351 M . C .......... 
1193 M . C .......... 
IlJ8 M . C .......... 
005 If . c ........... 
865 M . C ........... 
867 bf . C ........... 
933 M . C ........... 
040M . c ........... 
820 M . C. .......... 
799 M . C ........... 
7x4 M . C ............ 
860 M . C ............ 
018M . c ............ 
979M.C ............ 
809 M . C ............ 
807 hi . C ............ 
706 M . c ............ 
798 M . C ............ 
875 M . c ............ 
H'JB br . c ............ 
86G hl . C ............. 
795 M . C ............ 
774M . c ............ 

* Roported dosl. rnyod in 1913 . 
$ Formerly called ltobson . 

. .___ 

Standard elevation . 1, I I Standard elevation . 
3Ictcrs . 

10.58i 
33.031 
36 . 20.1 
33.582 
35 . 00i 
41.162 
46.07( 
54.04i 
69 . 61C 

105.09s 
116.643 
110.4iC 
151.101 
97 . GK? 

109.458 
123.49E 
143.422 
167.153 
152.945 
165.255 
202.960 
206 305 
195.399 
219.434 
226.571 
255.585 
247.570 
241.497 
286.162 
259.318 
202.455 
240.737 
191.787 
232.907 
24l4.084 
240.379 
254.982 
281.890 
236.246 
265.756 
295.223 
303.218 
354.609 
330.907 
363.250 
303.209 
359.901 

332.095 

437.955 
391.490 
437.722 
557.229 
655.801 

676.777 
026.660 
607.906 
604.888 
586.114 
546.07G 
526 . 756 
501.456 
4G5.858 
403.869 
383.2i.2 
3Go . 575 
347.38'1 
333.247 
322.180 
307.403 
347.809 
411.412 
363.276 
340.344 
275. 525 
2G3.238 
204.001 
284.085 
286 . 247 
249.536 
243.249 
238.548 
261.708 
279.582 
297.974 
264.485 
24.5 . 740 
214.992 
243.055 
206 . 310 
272.584 
2G3.874 
242.010 
235.738 

370.011 

395.207 

708.302 

Place . rert/ 1 Designation of bench 
mark . 

Neters . 

216.800 
218.772 
188 .GG0 
198 .644 
186 .723 
212.126 
243.221 
232.488 
331.341 
309.034 
319.900 
291.441 
283.216 
244.062 
280.422 
319.902 
25s .168 
258.390 
246.750 
263.787 
254 . 5  <% 
233.218 
221.373 
1G6 .298 
114.312 
105.663 
103.246 
101.788 

18.7X1 
78.84 
71.363 
78.796 

104.081 
116.181 

108.722 
94.833 
91.225 
83 .G77 
69.899 
43.211 
38.864 
44.342 
77.919 
74.339 
69.835 
62.754 
61.10G 
56 .824 
50 .509 
47.186 
30.326 
18 

4.070 
5.559 
7.512 
3.258 
2.334 
2;629 
2.094 

239.658 
258.870 

237.397 
216 .670 
200.239 
204 .039 
208.183 
211.169 

176 .094 
177.213 
1x1.273 
174.552 
180.421 
250.765 
276.303 
289.452 
316 .614 
305.830 
295 .651 
325.845 
305.540 
30R.518 
293.744 

299.751 
327.790 
325.490 
322.458 
320.177 

p .820 

122 . ooa 

Establiahed by Mi- . TV . E . Gohrcs. city engincer. Goldsboro. N . C . 

Foet . 

711.285 
717.754 
618.982 
G51.718 
612.607 
695.950 
707.968 
762.754 

1087.074 
1013 . x59 
1049.539 
956.1G9 
029.184 
803.745 
854.401 

1049.545 
847.008 
847.734 
8n9.546 
865.441 
836.235 
765.149 
726.288 
545.596 
375.039 
346.663 
338.733 
333.949 
271.710 
258.467 

234.130 
,258.517 
341.472 
381.170 
400.288 
356 . 699 
311.459 
299.294 
274.530 
229.327 
141.768 
127.508 
145.479 
255.639 
243.894 
229.117 
205.885 
200.479 
186.430 
166.696 
154.809 
09.495 
61.342 
85.131 
55.443 
18.308 
18.238 
24.646 
10.689 
7.657 
8.625 
6.870 

258.041 

786.278 
849.309 

778.860 
710.858 
076.636 
672.371 
683.014 
692.810 

577.735 
581.406 
694.726 
672.678 
691.931 
R22.718 
906.504 
949.644 

1038.758 
1M13.397 
969.982 

1M9 . 043 
1002.426 
1012 . 196 
963.725 

083.473 
1075.424 
1067 . t178 
1057.931 
1050.447 
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Meters . 

_ _  

Place . 
Meters . 

1. Standard elevation . 
Designation of bench 

mark . Plsoe . 
Feet . I/  

Fruitland. Tex ............ 
Bunset Tex ............... 
Alvord, Tex ............... 
Gowen Tex ............... 
Decatdr, Tex .............. 
Herman, Tex .............. 
Rhome Tex ............... 
Avondile Tex ............ 
Near Saghaw Tex ........ 
Fort Worth, $ex .......... 

Do .................... 
Do .................... 
Do .................... 
Do ... : ................ 
Do .................... 

Fort Worth Tex ......... 
Near Belt Jhction, Tex ... 
Primrose Tex ............. 
Virgiie $ex ............... 
Near Ckesson, Tex ......... 
Waples Tex .............. 
G r a n b b ,  Tex ............ 
Near Granbury, Tex ...... 

Do .................... 
Near Bethel Tex .......... 
Burleson, Tdx ............. 
Egan, Tex 

Do .................... 
Alvarado Tex ............. 
Coae ?‘ex ............... 
Grsn$?iew, Tex .......... 
Itascs, Tex 
Scho6eld Tex ............. 
Hillsbord, Tex ............. 
Near Abbott, Tex ......... 
Wwt Tex ................. 
Elm h o t t  . Tex ............ 

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

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

XI ................... 
I .................... 
J .................... 
K ................... 
L ................... 
Er! ................... 
N ................... 
0 ................... 
P ................... 
Q ................... 
12 ................... 
S .................... 
T.____._____.__.____ 
U ................... 
V ................... 

MS .................. 
N3 .................. 
0 3  ................... 
1’8 ................... 
&? .................. 
123 .................. 
SI ................... 
Comanche p ........ 
Comanche Ref . ldk .. 

T3 ................... 
Ut .................. 
V3 
R . R ................ 
W3 .................. 
~3 .................. 
Y3 .................. 
23 
A+ .................. 
B4 ................... 
C, ................... 
D, .................. 
E, ................... 

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

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

DO .................... 
Hewitt Tex ............... 
Eddy kex ................ 
Troy ‘Tex ................. 
Lorena’ Tex ............... 

Temile, Tex .............. 

80 .................... 
Nolanville, $ex ........... 

Tem le, Tex .............. 
Near BeL:on Tex .......... 
Near Killeen Tex ......... 
NearCoppeds Cove, Tex .. 

................ j F4 ................... 
Do .................... Hydrant 1 ........... 
Do .................... Hydrant 2 ........... 

Waco. Tex 

G4 ................... 
H4 .................. 
1, ................... 
J4 ................... 
K4 .................. 
La ................... 

MI .................. 
N4 .................. 
0, ................... 
1’1 ..... ............. 
Q4 ................... 5, .................. 

Little River Tex ......... _I V4 ................... 
Holland. Tek .............. X4 .................. 

Do ................... - 1  Yi .................. 
I 

IIuntem Point N . Y ...... B . M . 39 ............. 
Near MetucheA N . J . No . I X  .............. 
South Plainflelh N . J::::: No.X ............... 
Near Bound Brdok N . J .. N o  . X I  .............. 
Near New Market k . J .... No . XI1 ............. 
Bound Brook N . J ........ No . XI11 ............ 

Do .................... G ................... 
North Branch N . J ....... No . XV ............. 
Near Annandtile, N . J ..... No . XVI ............ 
Near Bloomsbury N . J .... No . XVII ........... 
Near Phillipsburd N . J .... No . XVIII .......... 
Easton, Pa ................ No XIX ............ 

Do .................... No . XX ............. 
Do .................... 11 ................... 

Allentown Pa ............. I .................... 
Near Allen’town Pa ....... No . XXI ............ 
Near Shamrock, Pa ....... No . XXIII .......... 
Read :=. ; Pa ............... J .................... 
Near Womolsdorf, Pa ..... No . XXV ........... 

Somerville, N: J ........... No . XIV ............ 

Near Mncungie,’Pa ........ No . XXII ........... 

Near Robwonis, Pa ....... No . XXIV .......... 

uo .................... 
Do .................... 
Do .................... 

Near Kempner, Tex ....... 
Near Lampasas, Tex ...... 

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

150.154 
160.942 

*161.108 

3.496 
25.491 
19.460 
9.897 

14.986 
10.891 
24.933 
27.823 
25.872 

108.243 
99.443 
80.171 
65.359 

108.887 
110.809 
97.905 
90.190 

116.960 
129.334 
S0.458 

131 . S83 
147.323 

8, ... ............,... 
Gilmore p .......... 
Gilmoreltel . Mk .... 
1.1 ................... 
u4 .................. 
Lnmpnsas ........... 
Lampasas ........... 

N h  . Based 

SW . Haso p 

321.19s 
304.72C 
269.984 
266 . W 
334.22: 
282.661 
285.93c 
256.415 
229 . ooc 
191.468 
163.873 
161.66C 
173.574 
184.66E 
188.749 

188.595 
199.609 
234.932 
287.910 
318.550 
256.456 
220.989 
374.658 
373.964 

207.974 
217.952 
252.164 
255.212 
206.728 
227.260 
213.109 
215.966 
200.082 
193.171 
211.635 
199.807 
156.910 
125.909 
122.805 
130.029 
126.304 
199.685 
179.600 
204.513 
206.886 
205.254 

214.198 
209.543 
155.003 
203.096 
239.975 
286.491 
326.857 
392.130 
390.654 
272.514 
298.904 
315.434 

381.574 

144.651 
141.962 
123.509 
112 . o f 3  
108.740 
112.034 
144.203 
199.270 
189.106 
179.346 
168.260 
171.779 
176.942 
150.727 
136.317 
109.043 
113.273 
113.190 
123.213 
123.589 
123.329 
127.475 
128.234 
130.172 
135.274 
137.653 
139.640 
140.112 
142.525 
150.056 
162.263 
164.712 
179.124 
190.124 
197.326 
211.529 
244.701 
307.391 
693.305 
748.578 
732.840 
724.927 
724.059 
741.989 
756.159 

747.654 
494.894 
426.822 
523.329 
311.956 
303.674 
329.821 
298.441 
243.778 
245.206 
244.593 
211.398 
208.988 
212.343 
211.198 
185.092 
187.639 
189.200 
190.012 
193.022 
1x4 . 758 
187.558 
187 . R85 
188.167 
189.552 
190.125 
192.124 
197.867 
199.981 
217.0C7 

215.219 
183.075 mo . 428 
104.463 
213.252 

217.075 
277.878 
322.055 
301.767 
211.204 
177.358 
180.095 
154.359 
150.821 
150.718 
166 . 585 
147.044 
148.115 

217.720 

*Destroyed. 1903 . 

___- 
Feet . 
474.576 
465.754 
405.212 
367.660 
356.758 
367.565 
473.106 
653.772 
620.425 
588 . 404 
552.033 
563.578 
580.517 
494.510 
447.233 
357.752 
371.630 
371.358 
404.241 
405.475 
404.622 
418.224 
420.714 
427.073 
443.811 
451.617 
458.136 
459.684 
467.601 
492.309 
632.358 
640.393 
587.676 
623.765 
647.394 
693.991 
802.823 

1008.499 
2274.618 
2455.960 
2404.326 
2378.365 
2375.517 
2434.342 
2480.832 

2452.600 
1623.665 
1400.332 
1716.955 
1023.476 
996.304 

979.135 
799.795 
804.480 
802.469 
693.562 
685.655 
696.662 
692.905 
607.256 
615.612 
621.029 
623.398 
633.273 
GOB . 154 
615.347 
616.419 
617.345 
621.889 
623.768 
630.327 
649.169 
p6.104 
112.161 
714.303 
706.196 
Goo .639 
657.571 
638.001 
699.644 

712.187 
911.671 

1056.609 
990.047 
692 . 925 
581.882 
690.8fi.2 
506.428 
494.819 
494.481 
546.538 
482.427 
4% . 941 

io82 . om 
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NPdr Medora. Ind ......... 
Near Gcnttville &d ....... 

Washington’ Ind .......... 

Kear Fort Ritner Jnd ..... 

Mitcholl Ind .............. 
West Sdoals Ind .......... 

VincRnnes, fnd ........... 
Do .................... 

~~ . 

Designation of bench 
Place . mark . 

V ................... 
No . LXX ........... 
W .................. 
X ................... 
Y ................... 
2 ................... 
A3 .................. 
No.1. .............. 

Designation of bench I 
r ime  . mark . 

Meters . 

468.562 

457.493 
449.796 
521.649 
413.972 

452 . 660 I 

I I- 

I Bavaria Kans ............ 4 ................... 
Brookviile Kans .......... JI ................... 
Near Terrd Cotta, I<ans ... IG .................. 
I‘hnopolis, Kans .......... 1.1 .................. 
Ellsworth. Kans .......... MI .................. 

Nwr  Cnchran Ind ........ No . LX\’II ......... 
No . I.XVI1I ....... 
So . LXIX .......... Near Uelaw.a& Ind . . . .  

Xear iinrth \idmon. Intl .. 

556.800 
580 816 
699: 132 
856.681 
849.470 
876.169 
889.326 
904 496 
925: 218 
970.021 

1057.380 

1048.108 
924.070 
733.122 
719.195 
863 190 

909 949 
742: 240 
867 301 
809’880 
744’034 
798: 404 
878.414 

884.276 
872.531 
853.965 
801.626 

917 639 
837:892 
856 . 773 
854.874 
852 . i9.l 
919.181 
919.155 

r87.590 
1oi7.085 

in49.(i80 

907: 209 

1035 . 625 

1051.373 

Do .................... 
Wilson. Kans ............. 

Do .................... 
Dorrance Kens ........... 
Bunker &ill, K a n s  ........ 

Do .................... 
Rear Homer, Kans ........ 
Near Russell Kans ....... 
Ruswll lean's 
Gorhad, Kan8:: 1::::: : 
Walker, Kans ............. 
Victoria Kans ............ 
IIays dans ............... 
Ellls ’Kans ................ 

150 .................... 
Do .................... 

Oaallah Kans ............. 
\Vakeedo 1<nns .......... 
Col!yor, &ns ............. 
Qumtcr Kans ............ 
Buffalo Park Kans ....... 
Grainfield Iians .......... 
Grinno8 Itcans ............ 
Oaklay k a n s  ............. 
Monudent Kans ......... 
Near l’ago %its, Kans ..... 
Winona, I h n s  ............ 
Mchllaster Kans ......... 
Turkey Crick, Kans ...... 
Wallace Kans ............ 
Noar Wkllace Kans ....... 
Sharon Sprinis, Kans .... 
Monotony Knns .......... 
Wcsknn, Bans ............ 
Near Woskan Kans ....... 
Arapahce C o b  ............ 
Choyenne)Wells Colo ..... 
First Viow, Cold .......... 
Kit Carson Colo ......... 
Ncar Wild horse, Colo ..... 
Aroya, Colo ............... 
noyero Colo .............. 
Hupo . Colo . ~ 

Mir&ge,’COlO ............... 

OIne n l  ................. 
Near Clay City, 111 ........ 
Flora Ill .................. ................... 
Near h a  . I11 ............. IV .............. 

8; .................... ............. 

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

Lake, Colo ................ 
Do .................... 

Near Lake, Colo ........... 
Limon, Colo ............... 

............... .................. Salem m.-. D3 I m,hl., ..... ~ .......... I2o.x; 

J .................... 
K ................... 
L .................. 
h l  ................... 
N .................. 
0 ................... 

Od .............. 
Near Sandoval, 111 ......... IYO . v 1 .............. 
Noar Huey, I11 ............ No . PI1 ............. 
Near Carlylo. I11 .......... I .................. 

s ................... 
‘I‘ .................. u ................... \’.. ................. \v .................. x ................... 
Y ................... 
z ................... 
A1 ................... 
I31 .................. 
City 13 . M ............ 
North Mast B . M ... 
South Mast B . M .... 
Nail B . M ........... 
Rofemnco B . M ..... 
V.C.PostB.M ..... 

Carlyle Ill ................. .................. 
.. No . I X  ............. 

-ouis, 111 ... HI .................. 
)uis, 111 ......... ................... 

......... ........... Near Ahston, Ill No . VI11 .I 
nhannn 111 ............. G 3  .................. 

Kansas Citv Kans ....... 
Argentine -1kans .......... 
Near I Io l lhy ,  K m s  ..... 

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

Near C!edur Junction, 
.................... 

Near Cole. Mo ............ 
Scott Mo ................ 
Elston Mo ............... 
Centertown. Mo .......... 

Do ................... 
California. Mo ........... 

Do ................... 
Clarskburp Mo ........... 
Tipton Md ............... 
Fortun; MO ............ 
Near Ve;saillos, Mo ....... 

B4J . ............ No . I.IX 228.203 
No . LX ............. 229.107 
No . LXI 231.714 
No . LXII ........... 232.898 

............ 
. .......... No LXIII Z32.018 

A ................... 238.332 

Do .................... 
Near Syracuse. Mo ........ 
Near Ottcrvillo. No ....... 

760.215 

781.027 

790.OR4 
708.093 
799.644 
810.904 
826.212 
817.295 
829.217 

p 4  100 
r 64. 165 

Do .................... 
Near Smithton Mo ....... 
Near Sedalia . d o  .......... 

Do ..................... 
Elsmcro Colo ............ 
Roswell, Colo ............. 
Colorado Springs, Colo ..... 

Po  .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Kear Rdswcll, Colo ........ 

.... 
Sedalia, Mo ............... 
Lamonte, Mo ............. Near Sedalia, Mo .......... 
Knobnoster Mo. .......... 
Near Knobdostcr . Mo ..... .... ~~ 

Montserrat Mo ............ 
Warronsbdg, Mo. ........ - 1  

Do ................... 
Center View Mo .......... 
Holden. Mo .’. ............. 
Ringsville Mo ............ 
Near Stradbiir .. No ....... 
Near I’leasant Hill. Mo .... 

Do .................... 
Near Greenwood, Mo ...... 

Do .................... 
Leos Snmmit Mo ......... 
Near Littlo U\ne Mo ...... 
Noilr Indoponde&. Mo ... 
Indopendonco, Mo ......... 

Near Holdon. Mo .......... 

Pleasant IIill &o ......... 

Do .................... 
Near Kansas City. Mo .... 
Kansas City. Md ......... 

.... 
HunterA ........... 
No . XXXVI ........ 
No . XXXVIJ ....... 
M . P . R . R . No . 143 . 
No . XXXVIII ...... 
M . P . R . R . No . 152 . 
No . XXXIX ....... 
No . XI 1 ............. 
No . XLI ............ 
No . XLII ........... 
M . P . R . R . No . 169 . 
No XLIII .......... 
NO: XLIV or NOC- 

No.XLVI .......... 
No . XLVII ......... 

mal A . 
No . XLV ........... 

No XLVIII or M . 
p . R . R . No . 188 . 

No . XLIX .......... 
No . L ............... 
No LI .............. 
M.’P. R . R . No . 201 . 
No LII ............. 
M.’F. R . R . No . 206 . 
No . LIII ............ 
No . LIV ............ 
No . LV ............. 
No . LVI ............ 
NO . LVII ........... 
City Directrix ....... 
No . LVllI .......... 
O’,d.,M. R . C . 13 . N . 

Do ................... Old M . R . C . I3 . If . 
Do ................... , Old N . R . C . n . 11 . 243 . 

150.432 
282.829 
208 . 716 
162.711 
158.956 
157.002 
209.310 
159.096 
155.203 
132.237 
131.042 
148.169 
146.429 
130 . 656 

143.641 
165.911 
160 . 829 
148 . 940 
136 . 185 
133.798 
142.818 
137.971 
139.444 
137.098 
158.999 
126.179 
126 . 181 

169.713 
177.033 
213.096 
261.117 
258.919 
297.057 
271.067 
275 . 691 
282.007 
295 . 663 
322.290 

319.464 
281.657 
223.456 
219.211 
269.197 
276.518 
277.353 
226.237 
264.354 
246.852 
220.782 
243.354 
287.741 

269.528 
265.948 
260.289 
244.336 

279.758 
255.390 
261 . 145 
280.566 
259.932 
280.167 
280.150 
315 . 659 

310.008 
320.459 
319.943 
227.982 
228.082 

230.132 

229.973 

149.300 

24n . 058 

21 1 . . DO .................... M . C . R . 5‘3 ‘FOP Pf *228.624 

P o  .................... . C . . M . 23.352 

Iinns . 
Near De Soto. Rans ...... 
De Solo Kans ............ 
Near Whnvor Kans ....... 
Near Eudora,’ Kans ...... 
Lawonce. Kans ........... 

Do .................... 
Near Club IIouse. Kans ... 

n ................... 
C ................... 
J) ................... 
E ................... 
F ................... 
G ................... 
I3 ................... 

493.542 
927.915 
684 . 762 
533.828 
521.508 
515.097 
686.711 
521.967 
509.195 
433.848 
429.927 
486 . 118 
480.409 
428.661 
489.825 
471.262 
544.326 
527.653 
488.647 
446.800 
438.969 

~~ 

Near Lecompt.on. Kans ... . Do .................... 
Noar Grover Kans ........ 
Near Teeumhh. Kans ..... 
Topeka. Kans ............. 

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

Silver Lako Kans ......... 
St . Marys, lia& ........... 
Near Bolmo Kans ........ 
Wamego, Kdns ............ 
St Goorge Kans .......... 
Mkhatta;, Kans ......... 
Ogdon, Kans .............. 
Fort Rilev, Kans .......... 
Junction city, Kans ....... 
Near Chapman, Kans ..... 
Chapman, Kans ........... 

Noar Rossvhlo Kans ...... 

I .................... 
J .................... 
K ................... 
L ................... 
M ................... 
B . M . Jounings ...... 
0 ................... 
N ................... 
P ................... 
Q ................... 
I1 ................... s ................... 
T ................... u ................... v ................... w .................. x ................... 
Y ................... z ................... 
Ai .................. 

413.979 I1 Do ..................... I 

748.004 
748.290 

755.025 

758.503 

Ni .................. 
Water gauge B . &I .. 
01 .................. 
Pi .................. 
Q1 .................. 
K1 .................. 
SI or nunker Hill A 
TI or Russell SE . 
nusscll NW . Base .. Base . 
V I  .................. 
VI .................. w1 .................. 
XI .................. 
Y1 .................. 
z1 .................. 
Az .................. nz .................. 
C? .................. 
Dz .................. 
E? .................. 
Fz .................. 
G ?  .................. 
Ha .................. 
1 2  ................... 
J? ................... 
I.?. ................. 
M2 .................. 
Nz .................. 
0 2  .................. 
PZ .................. 
Q? .................. 
1.2 .................. 
S? ................... 
l‘? .................. ut .................. 
..................... 
I3 ................... 
C ................... 
1) ................... 
E ................... 
F ................... 
G ................... 
€1 ................... 
I .................... 

.................... 1’ .................. 
Colo ........... It .................. 

.............. Q ................... 
............. .............. 
............ .............. 

256.998 
257.927 
281.354 
2G3 . 896 
270.718 
283.018 
284.360 
269.115 
278.820 
2%1 . 312 
294.297 
293.010 

305.837 
306.772 
322 . 604 
326.123 
329.2G7 

340.918 

302 . O W  

337.404 

385.525 
414 . N 7  

483.2.31 
469.407 
4G9.30G 
464.540 
515.0S5 
515.441 
527 . S?; 
568.817 
570 . O X  
573.001 

560.75: 
558.72! 
584.2% 
503.49: 

609 . 061 
647.28: 
646.3SC 
646.27; 
724.53, 
751.21f 
787.10( 
816.73f 
838.421 

887.31: 
930.31( 
967 . OF,: 
9s3.50, 

1013.45< 
961.83 
984.99; 

1017.971 
1052.92; 
1152.14- 
1167.21‘ 
1181.41: 
1223.32( 

1395.81; 
1306 . sn: 
1351 . 80 
1390.84: 
1444.8i: 
1484.3 I! 
1937.79. 
1538.16: 
1538.16( 
1596 . 411 
1615.92: 
1631 . 99: 

1638.9ci 
1699.93: 
17G4.791 
1856 . 73i 
1954 . lG<  
2073 . 90( 
2084.07. 
2076.48: 
1957.20: 
1864 . 13[ 
1853.32: 
1F25.151 
1P23.07: 
1R22.73: 
1823.39( 
1823.07; 
lS22.51f 
1823.01, 
1822.12: 

440 . 902 

587.54; 

857.77: 

i n i n  . 10: 

1305 . 07: 

. 99: 

.. 
Feet . 

843.168 
846 . 216 
857.459 
865.798 
858.181 
928.535 
932.937 
832.922 
914.762 
929.500 
965.539 
981.317 
991.029 

1003.400 
1006.488 
1058.410 
1069.955 
1080.270 
1106.967 
1118.495 

1274 . 6% 
1339.239 
1446.520 
1585.410 
1540.311 
1540.010 
1521 . (rJ8 
1689 . 908 
1091.096 
1731.745 
1866.180 
1R70.174 
lSRO.21G 

1%19 . 734 
1833.0% 
1916.879 
1947.148 
1927.044 
1998.227 
2123.624 
212% 695 
2120.317 
2377.078 
2464.621 
2582.344 
2679.574 
2750.719 
2S14.217 
2911.123 
3052.212 
3172.779 
3227.014 
3124.990 
3155 . 617 
3231 . 611 
3311.201 
3339.810 
3454.478 
3779.992 

3876 . 016 

4281.744 
4579.443 
4287.714 

4563.131 

486!1 . 898 
5045.263 
5046.453 
6046.446 
5217.581 
5301.580 5354.310 

5377.269 
5377.210 
5577.197 
51w . 002 
0001.022 

6804.140 
C87.499 
GR12.501 
G421.204 
6115.900 
COR0 .441 
5988 . O l G  
5981.205 
5980.100 
5982.239 
5981.212 
5970.378 
59s2.977 
5978.0% 

3x29 . 500 

4013.50~ 

4435.044 

4740.384 

6509.728 

* This elevation has been destroyed . For present elevation see p . 124 . 
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- I Standard elevation . I I Standard elevation . 11 I 

Near Pike View Colo ..... 
Near Husted. Colo ........ 
Husted . Colo .............. 
Edgerton, Colo.). .......... 

Place . 

CI ................... 1894.918 
DI .................. 1947.20E 
El ................ 1986.47' 
FI .................. 2007.206 

Designation of bench 
mark . 

Meters . 

Monument Colo .......... G I  .................. 
Palmer Lake Golo ....... Et .................. 
Near Palmertake Colo ... ................... 
Greenland . Colo .. .'. ....... ................... 

2121.219 
2202.309 
2154.125 
2100.963 

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

River Bend Colo ......... 
Agate dolo ............... 
Deer Trail, Colo .......... ." 
Byers Colo ............... 
Benndtt Colo ............. 
Watkins) Colo ............. 
Near Metgnoliu, Colo ....... 
MaLdagnOlia Colo ............ 

Do.* .................. 
Do .................... 

Oodfrey coio ............. 
Low1s)nd Colo ........... 

DO .................... 
Near Ddver ,  Colo ........ 
Denver, Colo .............. 

Cairo, m .................. 
Do .................... 

Larks ur %oh ............ K1 .................. 1 2035.638 
Near 8o&las . Colo ........ 1 L, .................. 1923.193 

\Vi .................. I 
XI .................. 
Y1 .................. 
Nz .................. 
M z  .................. 
LO .................. 
IC2 .................. 
J? ................... 
IZ .................. 
1 1 2  .................. 
G z  .................. 
F? .................. 
Ez .................. 
DZ .................. 
C? ................... 
Z, ................... 
Az .................. 
Bz .................. 

P . B . N . 3 .......... 
P . B . N . 2  .......... 

Castle R k k  colo ......... 
Plateau COI'O .............. 
Bdalia 'Colo .............. 
Toluca ' Colo .............. 
Near Akequia, Colo ........ 
Wolhurst . Colo ............ 

No . XL ............. 
No . XLI ............ 
No . XLII ........... 
No . XLIII .......... 
No . XLIV .......... 
No . XLV ........... 
No . XLVI .......... 
No . XLVII ......... 
No . XLVIII ........ 
No . XLIX .......... 
No . CXXVIII ...... 
No.CXXVI1 ....... 
No.CXXVI ...... r . 
No.CXXV ......... 
No . CXXIV ........ 
No.CXXIII ........ 
No . CXXII ......... 
No.CXXI .......... 
No.CXX ........... 
No . CXIX .......... 
No . CXVIII ........ 
No . CXVII ......... 
No . CXVI .......... 
No . CXV ........... 
No . CXIV .......... 
No . CXIII .......... 
No . CXII ........... 
No . CXI ............ 
No . CX ............. 
No . CIX ............ 
No . CVII ........... 
No . CVI ............ 
No . CV ............. 
No . CIV ............ 
No . CIII ............ 
No . CII ............. 
No . C I  .............. 
No . C ............... 
No . XCIX .......... 
No . XCVIII ........ 
No . XCVII ......... 
No . XCVI .......... 
No . XCV ........... 
No . XCIV .......... 
No . XCIII .......... 
No . XCII ........... 
No . XCI ............ 
No . XC .............. 
No.LXXXIX ...... 
No.LXXXVII1 .... 
No.LXXXVI1 ..... 
No.LXXXV1 ...... 
No . LXXXV ....... 
No.LXXX IV ...... 
No.LXXXII1 ...... 
No . LXXXII ....... 
No.LXXX1 ........ 

M; .................. 
N1 .................. 
0 1  .................. 
P, .................. 
Q1 .................. 
Rn .................. 

uo .................... 
Annu I11 .................. 
Near hakanda, Ill ........ 
CarbOndal6 I11 ............ 
Near De Sd'to, Ill .......... 
Duquoin Ill .............. 
Near Radom I11 ........... 
Near Ashley 'Ill ........... 
Near RichviAw . Ill ........ 

Littleton 'Colo ............ SI ................... 1634.447 
Petersbu;g COlo .......... TI .................. 1609.731 
Denver. Cdo .............. .................. 1608.849 

X3 .................. 
Ws .................. 
V3 .................. 
T3 ..... ........... 
Ua. ................. 
R3 .................. 
SI ................... 
Q3 .................. 
PI .................. 

DO; ................... I VI .................. I 1608.602 

Centrolia 111 .. 1 ........... 
Near Cen)tmlia, Ill ......... 
Odin, I11 .................. 

Arkansas City, Ark ....... 
Tiller Ark ................ 
Walntt Lake, Ark ........ 
Varner Ark ............... 
Noble Lake Ark .......... 
Pine Blutr, h r k  ........... 

Do .................... 
Near Pine BlufP, Ark ...... 
Redfleld Ark ............. 
Wrighhtshlle Ark ......... 
Near Wrlghhtlsvllle, Ark .... 
Little Rock, Ark .......... 

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

N; .................. 
O3 .................. 
b& .................. 

F ................... 
H ................... 
I .................... 
J .................... 
K ................... 
N ................... 
L ................... 
E ................... 
D ................... 
C ................... 
No . I1 .............. 
No . I or 3 ........... 
A ................... 
B ................... 

Do .................... P.D.  N.1. ......... 
Near Mound City Jct., Ill .. No . I1 .............. 
Mound City Junction, Ill .. No . I ............... 
Villa-Ridge, Ill ............ ................... 

u o  .................... .................. 
Near Villa Ridge, Ill ...... No . X I  I... .......... 
Near_Ullin, Ill ............. i No . 139 ............. 

Do .................... 
Argenta. Ark .............. 
Near Little Rock Ark .... 
Marcho. Ark .... I ......... 
Palarm Ark .............. 
Mayflo&or Ark ........... 
Preston A;k .............. 
Conwayt Ark .............. 

Menifee Ark .............. 
Plumerhlle Ark .......... 
Qerman toh  Ark ........ 
Blackville, Akk ........... 
Atkins Ark ............... 

Near Coiway Ark ........ 
Near Menilm,'Ark ........ 
Morrillton Ark ........... 

Galla dreek, Ark .......... 

.. 
0 ................... 
West Base .......... 
No . I ............... 
No . I1 .............. 
No . I11 ............. 
No . IV .............. 
No.V ............... 
No . VI .............. 
No . VI1 ............. 
No . VI11 ............ 
No . I X  ............. 
No . X .............. 
No . X I  .............. 
No . XI1 ....,....... 
No . XI11 ........... 
No . XIV ............ 
No . XV ............. 

1608 . 8Y8 
1580.959 
1580.341 

1675 . 061 
1705.132 
1664.263 
1021.113 
1579.807 
1585.246 
1671.377 
1681.210 
1672.4% 
1846.790 
1626.398 
1608.734 
1585.453 
1584.762 
1584.798 

99.736 
97.326 
96.923 
99.729 
98.172 

117.624 
115.944 
104.594 
102.395 
102.884 
191.845 
131.489 
126.692 
117.553 
140.963 
152.343 
170.312 
165.871 
150.754 
143.848 
161.190 

42.334 
46.672 
49.944 
54.685 
61.803 
68.463 
71.488 

103.7G9 
93.856 
78.704 
81.260 

91.208 
90.805 
87.91 9 
18.185 
96.275 
81.963 
82.326 
87.592 
84.093 
97.705 

100.783 
86.498 
87.266 
89.200 

118.3fi7 
93.564 
99.34G 

108.634 
113.311 

80.474 

Designation of bench 
mark . Place . 

- 

5495.596 
5594.254 
5460.170 
5318.602 
5183.084 
6200.926 
5183.510 
5515.769 
5486.980 
5402.813 
5335.941 
5277.988 
5201.705 
5199.340 
5199.458 

327.217 

Russellrille ArE .......... 
Onita Ark.' ............... 
Near bnita Ark .......... 
Near Mill dreek, Ark ...... 
London Ark .............. 
Near Bhlin Ark .......... 
Knoxville Ark ............ 
Near Ciarksville, Ark ...... 
Clarksville, Ark ........... 

Do .................... 
Spadra Ark ............... 
Har tmh ,  Ark.-. ......... 
Coal Hill Ark ............. 
Altus Aik- ............... 
Ozard Ark ................ 
Poepp$g Ark ............ 
While Os)k Ark ........... 
Near M u l d n y ,  Ark ....... 
Dyer Ark ................. 
Alms) Ark ................ 
Van h e n ,  Ark ........... 

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

Fort-Smith, Ark .......... 

Lamar Aik ............... 

D O  .................... 
Near Lillie Ark ........... 
Near Rud; Ark .......... 
Near Lancdstor Ark ...... 
Near Nountainburg, Ark .. 
Near Chester, Ark ......... 
Chester . Ark .............. 

Do: ................... 
Porter Ark ............... 
Near %'inslow, Ark ....... .................... I ........... Do 
Brentwood, Ark 
Nom Woolsovs . Ark ....... 
W e s t  Pork. Ark ........... 
Groenland. Ark ........... 
Fayetteville . Ark .......... 
Johnson Ark .............. 
Springdhe Ark ........... 
Lowcll Ark ............... 
Rogers) Ark ............... 
Brighiwater Ark ......... Avoca 'Ark ............... 
Garfield Ark .............. 
Seifgrnah MO ............. 
Washburh Mo ............ 

Pierce bitv . Mo ........... 

Exeter, Md ................ 
Purdy, Mo ................ 
Monett Mo ............... 

3 % ~  . R ~ Z  II Wentwodli . Mo .......... _I .............. ................. .............. . Mo ........ .. 
494.509 II Do .................... I ....... 
471.285 
528.838 

138.891 
153.123 
163.858 
179.412 
202.765 
224.610 
234.540 
340.449 
307.926 
258.215 
266.601 
264.021 
299.238 
287.916 

Do .................... 
Jasper hi0 ................ 
Near Dfoston. Mo .......... Uosto6 Mo ................ 

I Do .................... 
Lamar . Mo ................ 
Near Lamar. No .......... 
Irwin Mo ................. 

Near Hbton, Mo .......... 
Horton Mo ............... 
Near Aithur Mo .......... 
Rich Hill, Mb ............. 

Do .................... 
Near Rich Hill Mo ........ 

Sheldbn Ma ............... 
Milo M i  .................. 
Nevha  Mo ............... 

Near Butler . d o  ........... 
Butler Mo.'. .............. 
PussaiA NO ............... 
Adrian 'Mo ................ 
Near Aichie, Mo .......... 
Archie Mo ................ 
LoneTree No ............ 
Har@sonvhle, Mo ......... 
Near Archie, Mo .......... 

u o  .................... 
Near Pleasant EIII. Mo .... Near Harrisonville. Mo .... 

No . XVI ............ 
No . XVII ........... 
No . XVIII .......... 
No . XIX ............ 
No . XX ............. 
No . XXI ............ 
No . XXII ........... 
No . XXIII .......... 
No . XXIV .......... 
No . XXV ........... 
No . XXVI .......... 
No . XXVII ......... 
No . XXVIII ........ 
No . XXIX .......... 
No . XXX ........... 
No.XXXI .......... 
No . XXXTI ......... 
No.XXXII1 ........ 
No.XXXIV ........ 
No.XXXV ......... 
No.XXXVI ........ 
No.XXXVI1 ....... 
No.XXXVII1 ...... 
No.XXXIX ........ 

............. No . LXXIII ........ .............. No . LXXII ......... ............. No . LXXI .......... ................ No.&XX ........... 

Netors . 
106.90t 
108.60( 
99.9s; 
99.40: 

115.91L 
103.182 
120 . 64! 
125.32L 
114 . GOL 
112.731 
112.355 
115.272 
123.9% 
144.661 
165.62C 
122.021 
116.8% 
120.941 
117.3Gt 
130.94t 
132.731 
125.364 
126.421 
126.41% 
126.37C 
136.571 
130.77s 
141.13 
163.61€ 
185.474 
211.66C 
249.835 
257.603 
256.46E 
331.023 
572.021 
531.28 
454.371 
419.644 
411.89F 
380.72t 
443.180 
364.000 
405.2N 
409.481 
421.556 
415.074 
385.981 
463.602 
470.177 
449.482 
475.705 
453.041 
396.901 
366.453 
373.567 
332.005 
343.691 
287.014 
288.533 
294.273 
280.727 
289.121 
287.716 
283.765 
283.764 
298.647 
288.234 
296.829 
281.802 
267.977 
262.708 
228.038 
236.592 
228.720 
245.636 
245.530 
231.664 
231.495 
263.869 
263.738 
264.510 
242 . ooo 
255.181 
243.048 
267.990 
275.421 
280.038 
309.456 
260.156 

__ 

308.971 
310.245 
336.819 
337.269 

Feet . 

350.735 
' 356.298 

328.040 
326.121 
380.301 
338.523 
395.830 
411.154 
376.210 
369.858 
368.608 
378.191 
406.702 
474 . 632 
543.044 
400.330 
383.490 
396.788 
385.058 
429.609 
435.482 
411.298 
414.766 
414.740 
414.599 
448.067 
429.064 
463.050 
636.807 
608.509 
694.422 
819.667 
845.153 
841.428 

1086.031 
1876.706 
1743.058 
1490.716 
1376.782 
1351.372 
1249.099 
1454.019 
1194.440 
1329.423 
1343.439 
1383.062 
1361.789 
1266.339 
1521.001 
1542.572 
1474.675 
1560.709 
1486.352 
1302.166 
1202.271 
1225 . 611 
1089.253 
1127.593 
941.646 
946.629 
965.461 
921.018 
948.558 
943.948 
930.986 

979.811 
945 . 648 
973.846 
924.545 
879.188 
862.098 
748.155 
776.219 
750.392 
805.563 
805.543 
760.051 
759.496 
865.710 
865.281 
867.814 
796.914 
837.207 
799.368 
879.231 
903.611 
918.758 

1015.274 
853.528 

030 . 982 

* nosrribed as in Jersoy Colo . Seep . 590 qf Appendix 8. Report for 1899 . t No description is furnked for No . 43. as i t  was only a temporary bench mark. but its elevationds necessary as a junction point . 
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Near Newingtou. Knns .... 
Morse Kans ............... 

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

Near Holliday, ICnns ...... 

Olath;, Kans .............. 

1 Standard elevation . I 1 Standard elevation . 11 I 

No . LSIX .......... 265.239 
No . LXVIII ........ 333.491 
No . LXVII ......... 315.584 
No . LXVI .......... 315.708 
No . LXV ........... * 314.085 
No . LXIV .......... 237.736 

Place . 

870.205 Near Chunhl. Miss ........ 
1094.128 Graham. Miss ............. 
1035.378 Near Meridian, Miss ....... 

El .................. 
Fi ................... 
G I  .................. 

Delta La ................. No . 215 .............. * 28.005 
Near belta La ............ No . 211 .............. 27.891 
On Elcho )Plantation, La No . 207 .............. 28.904 
On Duck Port Plantation, No . 107 .............. 29.762 I I 

1030.461 
779.972 

91.880 
91.506 
08.110 
97.644 

La . 
OnCabinTeelePlantation. I No . 188 .............. I 

Chewalla TOM ........... 1, ................... 
Cypress drook Tenn ...... 11 ................... 
Pocahontas l‘enn ......... N ................... 
Middleton, h e m  .......... 0 ................... 
Saulsbury, Tenn .......... 1’. .................. 
LE Grange, Tonn .......... Grand Junction, T o m  ..... R ................... 

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

La . 
On River View Plantation . I 

La . 
Noar Millikens Bend. La .. 
Near Omega La .......... 
Near HendoAons Ldg., La . 

Do .................... 
Near Ingomar, Miss ....... 

Do .................... 
On Shiloh Plantation. Miss 
Near Hays Miss .......... 
Near Talluinh Ldg., Miss .. 

Do .................... 
On Ben Lomond Planta- 

On deserve Plantation, 
tion M&s . 

No . 184 .............. 
No . 179 .............. 
No . 171 .............. 
No . 162 .............. 
No . 161 .............. 
No . 153 .............. 
No . 150 .............. 
No . 140 .............. 
No . 137 .............. 
No . 128 .............. 
No . 124 .............. 
No . 112 .............. 
No . 105 .............. 

Miss . 
Near Mayersville. Miss .... No . 05 ............... 

Do .................... No . 90 ............... 
On Riverdale Plantation, No . 83 ............... 

Miss . 
Miss . On Pnlmetto Plantation. No . 70 ............... 

Near Leota . Miss .......... No . 65 ............... 
................... No.62 ............... 
I.nkn Waqhinqton No.56 ............... 

ion, No . 46 ............... 
Miss . - 
Miss . 
Miss . 

On G]t~lora Plantation, No . 42 ................ 
On Auburn plantation, No . 39 ............... 
Near Lake See, Miss No 33 
Refu e Miss .............. NO . 22 ............... 
On gRfefuge Plantation, NO . 19 ............... 
Warfleld Point Miss ...... No . 11 ............... 
Near Warfield Point, Miss . No . 8 ................ 
Near Qreenvllle, Miss ..... No . 5 ................ 

Do .................... No.2 ................ 
Qreenville, Miss ........... Qroenvflle No . 1 ..... 

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

Miss . 

Georgetown D . C ......... 
Qrcat Falls.’Md ........... 
Seneca Md ................ 
WhitadFerry Md ......... 
Point of Roods, Md ....... 
Wovorton Md ............ 
Near Keedysville, Md ..... 

No . XI .............. 
F ................... 
E ................... 
No.V ............... 
D ................... 
C ................... 
B ................... 

Kleinston Mbiss ............ ................... 
DO .................... C ................... Do .................... D ................... 

Near Vicksburg, Miss ..... ................... 

Vicksburi, Miss ........... B . M . Cistern ....... I Kleinston Mbiss ............ ................... I A 
Vicksburi, Miss ........... / 1 

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

Near Vicksburg, M Do ..................... .................... 
Newmans Miss ........... G ................... 
Bovina adiss 13 ................... 
Near Bbvina, Miss ........ I .................... 

DO .................... J .................... Bmiths Miss K ................... 
Edwarhs Miss ............ L ................... 
NeerEd&ards Miss ....... M ................... 
NenrBollon, ?hiss ......... N ................... 
%ear Clinton Miss ........ 0 ................... 
Jackson, Mis; ............. P ................... 

DO .................... Q - . - - . - - - - - - - - . - - - - .  
Noar Penrson, Miss ........ R ................... 
Qreenfleld . Miss ........... S .................... 

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

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

Brandon kiss ............ T ................... 
Pelahathhio Miss .......... W .................. 
Mort011 . Miss .............. Y ................... 

Hankin babiss ................... .............. 
Near Clarkshurg, Miss ..... X ................... 
ForRst..Miss ............... Z ................... ................ A1 .................. .......... BI .................. ..... c, ................... ..... D1 .................. 

* Destroyod . 

30.200 

28 . 905 

29.856 
29.561 
31.167 
30.359 
31.958 
32.292 
33.946 
32.422 
32 . 6 37 
31.942 
33.404 

33.194 

34.259 
33.976 
34.040 

34.898 

36.880 
36.724 
36 . 070 

36.676 

36.780 

38.300 

37.166 
39.735 
39.992 

39.557 
40.015 
39.301 
40.577 
40 . os3 

52.781 

Dosiqnat. ion of bench 
Place . m d i  . 

Fuet . hfoters . 

90.842 
94.356 

118 . 690 

125.955 
117.203 
122.101 
125.2i3 
165.535 
177.441 
162.644 
162 . 6iG 
107.925 
103.070 
94.53 I 

117.050 
109.020 
115.653 
95.931 
91.721 
80 . G44 

83.552 

11.382 
6.286 

25.445 
26 . 994 
24.801 
25 .oxy 
27 . 692 
23 . 663 
22.990 
23.922 
23.336 
24.045 
22.729 
28.854 
26.442 
20.018 
24.593 
26.922 
24.501 
24.250 
26.392 
20.369 
19.710 
21.914 
24.727 
24.775 
23.892 
23.145 
27.410 
50.549 
46 . 516 
95.947 
74.424 

73 . 611 
100 . 733 
v7.127 

112.561 
73.834 
66 . 618 
81.934 

78.009 
57.087 
43.035 
68.123 
72.246 
62.172 
69.739 
50.029 
56.845 
60 . 739 
55.488 
51.188 
48.119 
46.485 
45.220 
44.700 

43 . (MO 
43.155 
43.8SG 

f 43.270 
42.042 

40.303 
40.757 
38.598 

Feet . 

298.037 
309.566 
399 . 402 

413.237 
384.524 
400.593 
411.000 
543.093 
582.154 
533. 608 
533.713 
354.087 
3’38.155 
310.150 
356.974 
337 . 6% 
319 . 438 
314.734 
300.921 
264.580 

274.119 

37.277 
20.623 
83.481 
88.563 
81.38 
02.152 
90.853 
77 . 651 
75.426 
78.484 
76.562 
78.888 
74.570 
94.665 
86.752 
85.361 
80.086 
88.327 
80.384 
79.560 
86.588 
66.827 
64 . 605 
71.896 
81.125 
81.283 
78.388 
75.935 
89.957 

165.843 
152.611 
314.786 
244.173 

241.505 
330.488 
320.628 
309.294 
242.237 
215.683 
268.812 

256.230 
189.261 
141.191 
223.500 
237.027 
203 . 076 
195.994 
164.137 
1% .499 
199.275 
182.047 
167.939 
157.870 
152.510 
14% 359 
146 . G5-3 
144.225 

141.584 
143 . 9% 
141.962 
137.933 

132.424 
lR3.81I 
126 . g01 

$ Reported destroyed . t Destroyed . Reported 1903 
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Delhi La .................. 
Sunrise Landing. La ...... 
Near Crowville, La ........ 
Near hl laway Landing, La 

Designation of bench 
mark . Place . 

Netcrs . 

T . B . M . l  ............ 
P . I3 . M . Griffin ...... 
P . R . P . Newcomcr .. 
P . B . M . Gray ....... 

. 

Standard elevation . I 
I‘cct . hrctcrs . 

Albany Point. 1% ......... 
IIendersom Mi:; La ....... 
Moorincsport, LA .......... 
Jeten Landing, La ........ 

1’. B.M. 1 ............ 
1’. 11 . M.2 ............ 
1’. I 3  . M . 3  ...-... ..... 
1’. B . M . 4 ............ 

I 

Monroe. La ................ 
Do .................... 

Blankston La ............. 
Logtown, La .............. 
Near Rivekton . La ........ 

B . M . C . (BUROWW, 
1883) . 
1883) . B . M . D . (Burrowes, 

P . B . M . 9 ........... 
P . B . M . 10 .......... 
T . B . M . 125 ......... 

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

Riverton, La .............. 
Columbia La ............. 
Near Coldmbia La ........ 
Gibsons L a n d  La ...... 
coles Landing, Ea ......... 
Cotlingham Landing, La .. 
DanviUe La .............. 
Near Dahvillc La ......... 
Stafford La .. i ............ 
Catahouia Shoals, La ...... 
Harrisonburg, La .......... 

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

Trinity La ................ 
Jonesde,  La ............. 

McClures Ldding, La ..... 

New f r a  . La .............. 

Jones Bayou La .......... 
Eva La ................... 
Har$scramble Landing,La . 
Lums La ................. 

P . B . M . l l . _ _ . _  ..... 
Qauge B . M . B ...... 
Gauge B . M . A ...... 
P.M.Y.12 ......... 
T . B . M . 137 ......... 
P . R . P . Gibson ..... 
P . B . M . ~ ~  .......... 
P.B.M.14 .......... 
B . M . B  ............. 
B.M.A ............. 
P . B . M . 8  ........... 
P.B.M.7 ........... 
‘I‘. 13 . M . H .......... n . ~ . v  ............. 
P . B.M.6  ........... 
P . B . M . 5 ........... 
P . B . M . 4 ........... 

P . B . M . 5a ......... 
P . B . M . 6a ......... 
P . B . M . 7a .......... 
P . B . M . 8a ......... 
P . B . M . 93 ......... 
P . B . M . 103 ........ 

Acme L i  ................. P . B . M . l l a  ........ 
Near Acme, La ............ Discharge Jar ....... 

Do .................... P . B.M. 12a ........ 
Near Murray8 Landing,La . P . B . M . White ..... 
Barbin Landing, La ....... I P . B . M . Barbin .... 

36 . 97! * 36.25C 
36.321 
34.42: 
32.86< 
31.96( 
30.26f 
28.141 
26.42 
29.345 
28.847 
26.191 
23.931 
22.479 
21.632 
24.312 
24 . o x  
22.105 
21 . 6SC 
20.215 

18.555 
19.373 

20.229 
18.757 
18.839 
24.179 
26.675 
23.293 
24.287 
18.66s 
16.972 
15.391 
12.781 
13.011 

13.576 
13.657 
15.161 
15.362 
14.181 

t 18.750 

21) . 489 
28.640 
28.114 
23.050 

68.006 
14.554 
55.895 
GO . 197 

24.767 

24.614 

21.772 
19 . 688 
21.708 
19.345 
23.509 
17.248 
18.794 
18.270 
18.706 
18.557 
17.732 
18.451 
18.362 
17.277 
17.529 
18.476 
20.633 w . 199 
16.441 
16.561 

18.057 
17.094 

16.631 
16 . 035 
15.947 
15.408 
15.569 
15.030 
16 . 601 
17 . 673 

i o  . 432 

131.322 
118.930 
119.170 
112.933 
107.821 
104.875 
99.298 
Q2.352 
86.696 
96.283 
94.642 
85.928 
78.514 
2.750 
I O  . 971 
79.764 
78.904 
72.536 
71.128 
66.335 

60.876 
63.560 
61.516 
66.368 
61.539 
61.808 
79.327 
87.516 
76.420 
79.682 
61.247 
55.682 
50.495 
41.942 
42.687 

44.541 
44.806 
49.741 

BlackRivcr. La ........... P . B . M . 3 ........... 
Frogmore, La ............. 1’. 13 . M . 2 ........... 
Concordia, La ............. T . 13 . M . 9 ........... 
Vidalia, La ................ M . R . C . Stone 4 ... 

Do .................... B . M . 1858 ........... 
Do .................... B . M . C . €1 .Pedestal . 

Natchez, Miss ............. B . M . Polk 1 ........ 
Do .................... B . M . Polk2 ........ 
Do .................... B . M . Polk 3 ........ 
Do .................... B . M . cor . State and 

Broadmay sts . 
Do .................... B . M . No . 7 (Melvin, 1 1879) . 1 

....... P.R. P . Osborne .... 
P . B . M . New Light .. .......... 

96.748 
87.401 
92.237 
75.623 

223.116 
244.599 
183.382 
197.496 

81.256 

80.754 

Alto La ................... 
Do .................... N e d  Charlieville, La ...... 
Do .................... 

Holly Grove Landing La .. 
Near IIollv Grove . L i  ..... 
Near_Lan&erneau.. La ..... 1 

uo .................... 
Near Bocuf River. La ..... 

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

Near Columbia, La ........ 

NcsrBayouSiord La ...... 
Bank Smith Placd La ..... 
RockRow Shoals’La ..... 
Near Glendora LA ........ 
Parkevillo La.’.. .......... 
Near Fishtrap Shoals, La .. ‘ Near Mill hayou, In ...... 
Alabama Landing La ..... 
Near Shiloh Shoals La .... 

Near Ouachita~eUbLand- 

N~pr~Bello Point Landing, 

Frank I’ierre Croci, La .... 

Near Lakc Landin; Ark ... 
Near Bayou La ile ‘Ark ... 

ing, Ark . 

!;: !ii NearJacksIsland Ark ..... 
$1 ii: Careyville LandiGg. Ark ... 

Near Eutaw Shoala Ark ... 

Pigeon IIill Landing. Ark .. 
Near Fletchers Landipg. 

59.242 
56 . 083 
53.911 
54.564 
52 . GO8 
52.319 
50.551 
51.079 
49.211 
51.472 
57.982 

Ark . 
Near Franklin Bn ou Ark . 
Cham d k e  Landing. 

El Dorado Landing Ark ... 
Ncar Smackover d k  Ark . 

Near Cham a p o &  Ark ... 

Leppards Camp Ark: ..... 
Near Little Bav’ Ark ...... 
Near Beech rr id Ark ...... 

12 . 

Ncar Walnut IIill, Ark .... 
Do .................... 

P.R.P.Alto ........ 
P . B . M . Harland .... 
P.A.P.Stokes ...... 
P.R. P . Stokes ...... 
P.R. P.Uatch ...... 
P.R. P . Noble 2 ..... 
P.R. P . Elmore ..... 
P.R. P . Doucier ..... 
P . R . P . Harris ...... 
P.R. P . Wheeler .... 
P.R. P . Herbert ..... 
P . R . P . La Fourche . 
P.R. P . Columbia ... 
P.R.P.Wade ....... 
P.R.P.Three Rivers . 

P R P.Par oud .... 
P: R: P . Zep% ........ 
P.R.P.RockRow .. 
P.R. P . Glendora .... 
P . R . 1’. ParkoviUe . . 
P.R. P . C a s N ~ . _ _ . _ .  
P.R.P. Fishtrap .... 
P . R . P . Alabama .... 
P . R . 1’. Frank Pierre 
P.R. P . Shiloh ...... 
P.R.P.Lake ........ 
1’. R . P . La ile 
p . R . P . ~ e i e  1;iiii: 
T.B.M.39 .......... 
P.R. P . Eutaw ...... 
P . R . P . JacksIsland 
1’. R . P.Coreyvillc ... 
P . R . P . Pigeon IIill . 
P.R.P.Fletcher .... 
P.R. P . Sranklin .... 
p.R.P.Bel1 Field ... 
P . R . P . Champag- 

r . ~ t . ~ . E l D o r a d o  .. 
P.R. P.Smackover .. 
P.R.P.Le ard 
p . n . P . Lit% ni;:: 
P.It.P.ncochHil! .. 
P . R . P.TValnUt HI11 . 
T.B.M.5 ........... 

noUo . 

15.706 
17.298 
19.700 
17.781 
19 . 676 
20.334 
23.478 
25.133 
12.390 
59.435 

65.860 

23.170 
23.548 
22.866 
22.794 
22.600 
22.139 
22.111 
21.967 
23.822 
22.908 
22.136 
22.924 
21.892 
21.994 
22.188 
19.655 
19.929 
19.786 
19.454 
18.828 
17.886 
18.544 
18.523 
20.912 

23.951 
21.985 

22.670 
22.639 
22.153 
22.202 
21.503 
20.727 
20.368 
20.976 
19.943 
19.973 
19.178 
19.008 
20.955 
21.268 
16.715 

31.603 
24.183 
23.455 
24.832 
23.664 
21.875 
21.302 
21.292 
17.131 
17.381 
18.006 
18.818 
19 . 698 

20.794 

22.167 
23.869 
25.106 
27.905 
25.808 

22.736 
24.757 
29.802 

26.476 
27.676 
27.677 
28.449 
27.632 
31.749 

20.915 

Fect . 

51.529 
56.752 
64 . 632 
58.336 
64.554 
66.712 
77.027 
82.457 
40.650 

194.996 

216.076 

76.017 
77.257 
75.020 
74.783 
74.147 
72.634 
72.543 
72.070 
78.156 
75.157 
72.625 
75.210 
71.824 
72.159 
72.705 
64.485 
65.364 
64.915 
63.825 
61.772 
68.681 
60.840 
60.771 
68.609 

78.589 
72.129 

74.376 
74.275 
72.680 
72.841 
70.548 
68.002 
66.824 
08.819 
65.430 
65.528 
62.920 
62.362 
68.750 
69.777 
54.839 

103.684 
79.340 
76.952 
81.470 
77 . 638 
71.768 
69.888 
69.856 
56.204 
57.024 
59.370 
61.739 
64.628 

88.222 

72.726 
78.310 
82.369 
91.652 
84.675 

74.593 
81.224 
97.775 

85.304 
86.863 
90.800 
90 . 804 
93.336 
90 . 656 

104.163. 
* Reported destroyed. 1892 . t Destroyed . 
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Daleville.Ark ............. 
Donddson, Ark ........... 
Malvern Ark .............. 
Traskwdod Ark ........... 
Saline Rivkr, Ark .......... 
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P.B . M . Dalevillc .... 
1’. I3 . M . Donaldson .. 
1’. 13.M.Malvem. ... 
P . B . M . l‘raskweod . 
1’. D . M . Salinc 

R i w r  . 

Place . 

208 . so2 

m . 287 

326.Gi9 
310.482 
293 . 726 

263.982 
246.916 
256.220 
249.209 

Designtion of hench 
mark . 

1 

Frenchport. Ar.. ........... 1’. R.P. Fronchport 

Do .................... . 1’. Fronchport 

La . 
Near Farmerville,La ...... 

Do .................... 
Farmerrillo, La ........... 
Scotts Bluff La ........... 
Steins Blnff’La ........... 
Near Bavo; D’Arbonno. 

Elliott. Ark ............... 
Camden. Ark ............. 
Near Camden. Ark ......... 

Lester. Ark ................ 

Camden. Ark .............. 
Do .................... 
Do .................... 

Chidcvtcr Ark ............. 
Little MAouri ltivcr,Ark . 
Whclen Ark .............. 
Gurdon: Ark .............. 

Do .................... 
Near Smithton, Ark ....... 
Curtis Ark ................ 
Gumh rings Ark ......... 
Arkade?phia,)Ark .......... 

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

P . B . If . White ...... 
1’. 11 . M.Rogcrs ...... 
P . 13 . M . Farmerviuo 
P . 11.M. Scott ....... 
I’.Il.M.Stein ....... 
P . B.M.Cos  Perry .. 

1 . 
P . R . P . Elliott .... 
Gauge U . M . A . 

(Ewens 1890) . 
P.B.M.CkmdcnIV. 
P . B . M . Camden 111 . 
P . B . M . CamdonII .. 
1’. B. M.Camden1 ... 
1’. 13 . M . Lcstcr ...... 
P . li . M . Chidestcr ... 
1’. B . M . Little Mis- 

Buena Vista. Ark .......... 
Do .................... 

Near Ogamaw,Ark ........ 
Stcphons, Ark ............. 
Near Stc hens Ark ....... 

Near Bucknor,Ark ........ 
Stam s Ark ............... 
Lewisvillc, Ark ............ 
Garland,Ark .............. ..... 
Jor2an Ferry Ark ......... 

Canfcld Ark .............. 
Nillers’hlnff La .......... 

NcNeil I r k  .. !. ........... 
Waldo, i r k  ................ 

Now Edwisville, Ark ....... 

Jordan Landhg,Ark ...... 

Ilrudlcv’ Ark .............. 
Ncar Millerskluff, ~a ..... 
Plain Doaling, La ......... 

souri . 
P . B . M . Whelcn ..... 
~ . ~ . h f . G u r d o n I I  .. 
I’.B.M.GurdonI ... 
P . B . M . Smithton ... 
P . B . M . Curtis ...... 
P.B.M.Gum Sprinr:s 
P . B . bf . Arkadel- 

phin I1 . 
P . B . M . Arkadel- 

I1 S . 287 ............. 
P.‘n.N.UuanaVlsto 

1’. I3 . M . StcPhcns ... 
It . R . I3 . M .......... 
1’. D . M . McNcll ..... 
1’. 13.M. Waldo ...... 
It . It . I3 . M .......... 
1’. I3.M. Stamp ...... 
P . 13 . M . 1.owisville .. 
‘I. . B . M . 239 .......... 
nod n v c r  Survey 

P . I3 . N . Jordan ..... 
Rod Rivcr SUrVOy, 

P B . M . Canfleld .... 

1Zed River Survey, 

11 . 1% . . If ......... 

1’. 1L 11: Garland .... 
11 . M . 4 . 
1’. I t  . 1’. 14 . 

1 .. I3.M. Bradlcy .... 
1’. U . M . Lusk ...... 

I’ R 1’. 25 . 
P .. G. ?xk PlainDeal- 

Near Arkadelphia, Ark .... 1 Jhia nugo I* B . M . . 
DO .................... P . B . N.’Ouachita 

(Ewens lX+) . 
River . 

260.818 

215.925 
191 . QOG 

229.209 

210.4i2 
178.208 

..... 
Near Arpylo Miss ......... P . B . bf . 88 ......... 
Millers Ilend Miss ......... P . B . M . 87 ......... 
Near Offutts)Lantling, Miss P . B . M . 86 ......... 
Port Andorson &fisc ....... P . B . M . 85 ......... 
Wiikorsoris LaAtiiug M~SS . I’ . B . M . 84 ......... 
Near Williersons Ldding, P . B . N . 83 ......... 
Noux~d Place Miss ........ P . B . M . 82 ......... 
Childcrs, Mid ............. 1’. B . M . 81 ......... 

Miw . 

Uenton. Ark ............... 
Alexandcr Ark ............ 
Mabolvalc’ Ark ............ 

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

Ensign A;k ............... 
Little l\ock,Ark .......... 

Alden Bridpe I. a .......... 
IIurricane U l h ,  1.a ....... 
Near IIurricanc Bluff, La .. 
Benton La ................ 

...... 
P . B.M. nenton ..... 
1’. B . M . Alcsander .. 
l~.U.M.Mnhclvale .. 
p . I3 . M . Ensign ..... 
T.B.M.2  ........... 
I3 . M . Whittamore ... 

InF: 

muff . 
p.11.M.Aldcn Bridac 
1’. 13 . N . IIurricane 

Red River Survey, 
1’. R . 1’. 30C . 

P . 13 . M Benton . .... 

U . M . Abort ......... 
B . M . Mcrrill ........ 
S . S . Gauge B . M .... 
B . M . State House 

Gauae B . M . A . stops . 

Glcndorz La .............. T . B . . 79 ........... 
I’ . 13 . M . ro r t  Union 

Ngar Port Union Landing, 1’. B . M . Hay ........ 
... . Port ~ n : l h  ~ a n d i n g , ~ . a  

‘ I  La . ” 

I 

hfoters . 

37 . 605 

77.550 
40 .sin 

34.865 

35.184 
33.033 
60.870 
42.338 
34.793 
70.333 
50 . a51 

77.038 
63.621 
63.7i3 
62.981 
56.540 
65.319 
66.018 

57.525 

56.872 

59.527 

57.123 
69.748 
82.610 
89.106 
86.166 

91.075 
99.572 
94.635 
89.528 
80.230 . 462 
15.260 
78 . OOG 
75.959 

* 87.922 

73.8iO 

72.104 
80.198 

26.158 
25.807 
41.321 

54.094 
53.574 
54.820 
23.239 
29.559 
21.634 

87.7% 
86.135 
57.688 
71.949 
56.252 
98.357 

107.410 
75.571 
81.503 
79.323 
83 . ssn 
70 . 6 : ~  
70.430 

65.815 
65.908 

78.953 
77.075 
69.964 
GO . 55c 

79.495 

65.814 
58.492 

69.W 

G4.152 
64.W 

-11 Foot . 
Designation of bcnch 

m x k  . rhcr . 

123.376 

114.386 

254.429 
133 . 8V1 

115.433 
108.018 
199.704 
138.904 

230.751 
166.177 

i i 4 . m  

252.749 
208.730 
209.225 
206 . 830 
185.498 
214.301 
216.694 

188.730 

18G . 588 11 
195.298 

187.411 
228 . SI2 
2i1 .13  
292.342 
282 . i62 

Near Vanccvillc. La ....... 
h’ear Shrcre art. La ...... 
Shrevcport, Ea ............ 

Parkevillc. La ............. 
O n  Bayou Bartholomew. 

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

On 13ayou Uartholomow, 

Wards Forry La .......... 
Near Bayou hartholomew, 

La . 

Ark . 
1.a . 

Mound Landing. La ....... 
Lindgrove Landing. La ... 
Bonita La ................ 
Jones L a  .................. 
Near bones, Ln ............ 
Wilmot. Ark .............. 
Parkclalo. Ark ............. 
Sunshine. Ark ............. 
l’ortland. Ark ..... z ....... 
Kidds Spur. Ark .......... 
Morrcll. Ark ............... 
IIudspeth Ark ............ 
Dormott, krk ............. 
Baxter Ark ............... 
McGehkc . Ark ............. 

Do .................... 
Trip c Junction, Ark ...... 

s o  .................... 
Nrar Arkansas City Ark ... 
Near Wilkorsons Lahding. 

Miss . 

Red River Survey. 

P . B . M . 4 5  ......... 
1) . M.“U.  P.”.. .... 

1’. R . 1’. 32 

‘I .. B . M . 74 .......... 
1’. U . M . Sandidgo .. 

P . B . M . Mvors .... 
1’. 13 . M.Wlliams .. 
P . B . M . Anderson .. 
1’. I3 . N . I3onncr .... 
P . I3 . M . Davis No . 2 . 
1’. B.M.Noble ....... 
P . I3 . M . Ward ....... 
I’ . . M . we1 ls ....... 
P . B . M . Mound ..... 
P . 13.M.lAncl~roro. 
1’. 1: . M . 13onita ..... 
1’. B . M . Jones ...... 
1’. 13 . M . Louisiana- 

P . 13 . M . Wilmot .. 
1’.13.M.Parkdalc .. 
1’. 13 . M . Sunshinc .. 
1’. U . M . Portland ... 
1’. 13 . N . Kidd ...... 
1’. B . M . Morrcll .... 
P.I3.M.IIudspoth. 
1’. B . M . Dermott ... 
$ . B.M. Bastcr ..... 

Arkansas . 

ci .................. 
P.13.M.hIcGchoe .. 
1’. n . M . ‘I‘rippo .... 
T . 13 . M . 117-Loroo 

M . R.C.Stone9p ... 
M . R . C . Stone $2 ... 

13 . M . 

Near Port Andcrson,Miss .. 

Millers Dond . Miss ......... 
Grocnville. Miss ........... 

T . B.M.121-L0~00 
I1oard 11 . N . 

P . I1 . N . Millers Ben< 
13 . M . 0 ............ 

. B . M . 1 ......... 
...... 1’. 13 . M . 2 .......... 

‘1‘. 13 . M . 11 ......... . B . M . 6 .......... .................... 

179.442 
175.767 
179.855 
76.2-13 
EG . 9i8 
,n . 078 

288.001 
282.595 
180.205 
236.053 
184.553 
322.693 
352.424 
247.936 
267.505 

275.196 
Bl . i97 
231.099 

215.928 
216.233 

259.032 

2 ~ 0 . 2 4 ~  

MlSR . 
Miss . On Illakoly Plantation. 

Ynzoo Rivor. Miss ........ 

Enola. Mias ............... 
Yazoo City. Miss .......... 

Do .................... 
Boo I.ako. Miss ............ 
lchula. Miss .............. 

Do .................... 
Sidon Miss ................ 
Greo&ood, Miss .......... 

Do .................... 
Fort Loring, Miss ......... 

Do .................... 
Itta Bonn Miss ............ 
Near h i & ,  Miss .......... 

Do .................... 
n o  .................... 

Indianola Miss ............ 
Iieathmah Miss ........... 
Tho 13ogud, Miss .......... 
Stoneville, Niss ........... 

.. 

P . B . M . 3  ........... 
P . B . M . 4  ........... 
1’. M . B.5 .......... 
P . B . M . 7  .......... 
P.B.M.8 .......... 
P.n.M.9 .......... 
P . B . bI . 11 ......... 
P . B . N . 1 2  ......... 
P . 13 . N . 13 ......... 
1’. I3 . M . 23 ......... 
1’. B . bf . 27 ......... 
1’. 11 . M . 26 ......... 
P.B.M.25 ........ 
1’. B . N . 24 ......... 
P . 13 . M . 23 ......... 
1’. B . M . 22 ......... 
1’. 13 . M . 21 ......... 
11 . B . M . 20 ......... 
1’. 13 . N . 19 ......... 
1’. B . bf . 18 ......... 
1’. B . M . 17 ......... 
P.U.M.10 ......... 
P.B.M.15 .......... 
1’. B . N . 14 .......... 

1’. B . M . i n  ......... 

P . n . M . 28 ......... 

252 . S i 0  
229 . 540 
198.654 Groanville, Miss ........... Crecnvillo N 0 r t h 
-.. I1 l lnqr ,  

*Reported destroyed. 1897 . 

Slnndrrrd elevation . 

Meters . 

65.518 

52.272 
56.918 

24.886 
27.2i7 

27.762 
26.525 
27.618 
28.092 
29. 288 
34.800 

29.713 
30.573 

31.299 
32.318 
32.521 
32.617 
32.759 

34.982 
35.609 
36.082 
38.972 
37.994 
39.783 
40.648 
42.799 
43.332 
45.720 
45.398 
44.182 
44.197 

41.592 
44.276 

44.210 

3s .502 
38.227 

31.488 
29 .559 
29.261 
28.51G 

34.547 

28.828 
32.252 
31.164 
28.921 
2G . 980 
29.752 

35.8i2 

32.930 
36.02 
34.912 
37.347 
38.218 
39.414 
41.020 
39.168 
85.156 
35.7iO 
35.012 
38.587 
35.854 
37.002 

37.341 

30.405 

31.330 

35 . nxi  

3s .473 

38.223 
30.615 
41.267 
41.748 

*42.301 
82.434 

42.365 
42.811 

Feet . 

182.145 

171.496 
186.738 

81 . G47 
89.491 

91.082 
87.024 

92.165 
96 . 089 

114.173 

07.483 
100.305 

loa .687 

106 . $06 

107.477 

114.770 
116.827 
118.3i9 
127.861 
124.652 
130.521 
133.359 
140.416 
142.‘165 
160.000 
148 . W3 
144.954 
145.003 

136.456 
145.262 

on .610 

106.030 

in7 .1n9 

145.046 

127.303 
125.416 

103.307 

96 . O ~ O  
96 . 9% 

93.556 

113.343 

94.580 
105.813 
102.244 
94.885 
88.517 
97 . 611 
99.754 

117 . 690 
102.789 

118.353 

122.529 
125.387 
129.311 
134.599 
128.504 
125.183 
117.355 
114.967 
126.6% 
117.031 
121.594 
115.003 

ins .038 

114.540 

122.510 

126.223 

125.403 
129.042 
135.390 
136.968 
130 . 018 
139.219 

138.993 
140.4556 
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.. 
Miss . 
MISS . Near Hughes Landing, 

Friar Point, Miss: ......... 
Do .................... 

Near Friar Point Miss .... 

Place . 
I 

Feet . Mrters . 

P . B . M. 59 .......... 
P . B . M . 58 .......... 
P . B . M . 57 .......... 
P . B . M . Briar Point 

53.078 

52.384 
52.289 
55.276 

TT 

Designation of bench 
murk . Place . 

Meters . 

Near Friar Point. Miss .... 
Glendale, Miss ............. 
Helena Ark ............... 

Do! ................... 
NearAustin, Miss ......... 
Austin, Miss ............... 

Do .................... 
MhoonsLanding, hiss .... 

Content Miss ............. 
Buck Ridge Miss ......... 
Bolivar Misk .............. 
Stormvhe ~ i s s  ........... 
Nebletts LLnding Miss .... 
Near Prentiss, M&s ........ 

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

P . B . M . Delta ...... 
1. B . M Glendale 
P . B . Id . Helena I ... 
P. B . M . Helena I1 .. 
P.B.M.Trot te rs  

P . B . M . Austin I ... 
P . B . M . Austin I1 .. 
P . B . M . Mhoons 

. . ... 

Landing . 

Landine . 

Do .................... 
NearClarks Landing Miss . 
Near Beulah Miss ...'...... 
Riverton, M k  ............ 
Rosedale, Miss ............ 

Commerce Miss ........... 
Star Landhg, Miss ........ 
Horn Lake Creek, Miss .... 

Friar Point, Miss .......... 

Do .................... 
Near Terrene Miss ........ 
Near Concordia Miss ...... 
Concordia Miss'. .......... 
Carsons, diss .............. 
Near Australia, Miss ....... 
Lake Charles Landing, 

P . B . M . Commerce . 
P . B . M . Star Land- 

P . B . M . Horn Lake 

M . Friar Point 

ing . 
Creek . 

P . B . M . 
P . B . M . 
1'. B . Y . 
P . B . M . 
P . B . M . 
P . B . 36 . 
P . B . M . 
P . B . M . 
P . B . M . 
P . B . M . 
P . B . M . 
P . B . M . 
P . B . M . 
P . B . M . 
P . B . M . 
P . B . M . 
P . B . M . 
P . B . M . 
P . B . M . 

Coahoma Miss ............. 
Near Clo;er Ha, Miss ..... 
L on Miss ................ 
drkkdale, Miss ........... 

80 .......... 
79 .......... 
78 .......... 
77 .......... 
76 .......... 
75 .......... 
74 .......... 
73 .......... 
72 .......... 
71. ......... 
70 .......... 
69 .......... 
68 .......... 
67 .......... 
GO .......... 
65 .......... 
64 .......... 
63 .......... 
62 .......... 

L I I  . 
P . B . M . Coahoma ... 
P . B . M . Clover Hill . 
P . B . M . Lyon ...... 
P . B . M . Clarksdale I 

43.677 
43.240 
42.992 
43.3GO 
44.340 
45.384 
45.269 
44.777 
45.268 
44 . GO5 
45.881 
46.237 
44.832 
47.312 
47.268 
48.278 
49.210 
49.446 
50.545 

Near Ocean Springs. Miss .. 
Near Biloxi, Miss .......... 

Do .................... 
Biloxi Miss ............... 

Do .................... D6 .................... 

Miss . 
Robinsonville. Miss ... ....I P . B . M . 61 ......... .I 49.403 
Near Sunflower Landing. P . B . M . GO .......... I 51.395 

P . B . M . Keenor .... 
TO ofcap over same { 
B&xi Gauge B ..... 
P . B . M . 19A ........ 
T . B . M . 184 ......... 
T . B . M . 183 ......... P . B . M . City Hall .. 

Beauvoir Miss ............ 
White.ar.or,kiss . :..... 
Pass Chwtiau . Miss ....... 
Mississi $city M~SS 

Do .................... P.B.M. Friar Point I I ... 

..... 
P . 'h . M.'17 .......... 
P.B.M.14 .......... 
P . B . M . 13 .......... 
P . B . M . IG .......... La . 

Do .................... 
Do .................... I)o .................... 

T . I3 . M . 89 .......... 
B M.A;z ............ 
T . B . M . 88 .......... 
IP' R . M . Ponlar 

Bay St  . Louis..Mks ....... 
Do .................... 

Waveland Miss ........... 
Chinchubd Miss ........... 
Claiborno kiss ............ 
Near Claiborne Miss ...... 
Fort Macomb, 'Chef Men- 

Near Clarksdole. Miss ..... . Clarksdale 

1'. B . M . 11 .......... 
P.B. M . 10 .......... 
1'. B . M . 0 ........... 
P . B . M . 8 ........... 
P. B . M . 7 ........... 
1'. B . M . 6 ........... 
P . B . M . 4 ........... 

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

Near Lobdell, La .......... 
Do .................... 
Do 

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

Do .................... 
Lobdell, La ............... 
Near Lobdell, La .......... 

Near Devall, La ........... 
.................... Do 

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

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

T M . 87 .......... 
T . B . M . 85 .......... 
T. B . M . 84 .......... 
TO ofra oversame 

T.B.M.83  .......... 
T . B . M . 82 .......... 
T . B . M . 80 .......... 
P . B . M . Allendale .. 
TO ofra oversame { 
T . B . M . 75 .......... 
T . B . M.74 .......... 
P . B . M . Solitude ... 
TO of cap over same 

B . M . A ; =  ............ 
{ P . k  M.%XXIIJ ... 

P.%. M.';rXXiv ... 

'T.5. M . 73 .......... 

teur La . 
New drleans. La .......... 

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

Carrollton, La ............. 
Do .................... 
Do .................... 

T . B . M . 95 .......... 
P . B . M.41 .......... 
P . B . M . 3  ........... 
T . B . M . 175 ......... 
P . B . M . 2  ........... 
Halfway House ..... 
Cit Park ........... 
P . i . M . 9  ......... 
P . B . M . ZpA ....... 
T . B . M . 170 ......... 
Cit Stone XXMB .. 
T . f; . M . 1Ffl ......... 
P . B . M . Carrollton .. 

City Stone XXMR .. 

55.905 

54.777 
50.336 
58.615 
58.622 
56.447 

GO . 004 
59.331 
59.333 

60.051 
63.121 

67.239 

53.821 

54.247 
52.861 
53.024 
52.976 
52.598 

52.713 

1.159 
0.169 
1.307 
0.642 
2.795 
1.635 
1.468 
1.472 
0.129 
1.329 
2.845 
1.404 
1.908 
2.730 

143.297 
141.863 
141.050 
142.257. 
145.472 
148.897 
148.520 
146.906 
148.517 
146 . 342 
150.528 
151 . 696 
147.086 
155.223 
155.0i8 
158.392 
161.450 
162.224 
165.830 

183.415 

179.714 
184.829 
192.306 
192.329 
185.193 

190 . 863 
194.655 
194.662 

197.017 
207.089 

no . 600 
176.578 

177.975 
173.428 
173.9G3 
173.805 
172.565 

172.943 

18.007 
22.080 
5.571 
5 . 696 

17.592 
23.041 
23.576 
23 . 809 
21.352 
25.331 
25 . so0 
20.866 
30.8CO 
11.050 
21.301 
23.530 
15.492 
9.705 
4.157 

10.279 
7.287 

1.863 
3.108 
0.150 
1.354 
0.022 
1.214 
0.987 
2.176 
1.978 
3.176 
4 .615 
4.173 
0.472 
1.078 
4.816 
4.178 
5.386 
3.023 
4.225 
3.358 
4.568 
3.234 
5.554 
2.221 
3.435 
4.023 
3.217 
4.420 
3.468 
4.688 
4.702 
5.843 
4.921, 
7.866 
5 .066 
6 .275 
7.280 
3.245 
4.454 
7.128 
5.000 
6 . 200 
3.254 
4.462 
7.549 
6.141 
7.661 
6.222 
7.433 
7.179 
5.457 
6.665 
7.761 
7.922 
7.826 
5.930 
8.405 
9.823 
L! . 282 
8.943 
0.307 

10 .42  
18.407 
18.943 
17.825 
17.143 
18.000 
15.857 

17.061 
8.617 
8.763 

9.381 
0.433 
9.92C 
8.593 

9.810 
0.480 
9.21f 
9.253 
7.463 
9.00E 
9.325 
9 .671 
8.92€ 
8.311 
7.774 
8.982 
9.554 

10.13: 
9.95: 
8.9@ 

10.18f 
0.881 

Feet . 
~ 

6.112 
10.197 
0.492 
4.442 
0.072 
3.983 
3.153 
7.139 
6.489 

10.420 
15.141 
13.691 
1.549 
5.505 

15.8CQ 
13.707 
17 . 671 
9.918 

13.862 
11.017 
14.987 
10.610 
18.222 
7.287 

11.270 
13.199 
10.554 
14.531 
11.378 
15.381 
15.623 
19.170 
16 . 155 
25.807 
16 . 621 
20.587 
23.884 
10 . 646 
14.613 
23.386 
16.404 
20.361 
10.676 
14 . 639 
24.767 
20.148 
25.134 
20.413 
20.386 
23.553 
17.904 
21.807 
23.463 
25.991 
25.676 
19.455 
27.575 
31.571 
30.453 
29.340 
30.535 
34.324 
60.300 
62.149 
58.481 
56 . 243 
59.055 
52.024 

65.074 

2% 
30.777 

32.546 
28.102 

32.185 
31.102 
30.236 
30.358 
24.485 
29.557 
30.594 
31.749 
29.285 
27.267 
25.505 
29.472 
31.345 
33.251 
32.651 
29.478 
33.425 
32.438 

ao .948 
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$::E! 
30.279 

36.581 
$::it: 
.? R 747 

- .. 

Feet . Meter;. 

~c r Pairview, ~a ........ M . Joncs ...... 
Near Fis:i Pond. La ....... 

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

M . IleJre ..... 
Do 

- _ _  . . 
37.755 
35. 062 

$::E! 

NEW Bougere, La ......... 
DO .................... 

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

Near Fairview, La ........ ....... 

... Near Arnot, Miss 
Do 

Do 
Near Fairview, La ....... .......... 

DO .... 

DO .................... \%gfcapov&same 
Near Morville, La ......... 0 . .  1 :" ............ 

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

9.278 
9.396 
9.229 

10.500 
11.079 
11.150 
10.286 
11.517 
10 . 687 
11.565 
11.522 
13.722 
11.629 
11.829 
12.179 
11.895 
12.035 
12.214 
11.940 
11.599 
9.799 
9.450 

10.973 
11.365 
12.112 
12.350 
12.291 
12.3% 
10 . 602 
10.707 
12.258 
16.020 
15.633 
10.599 
9.854 

11.475 
12.039 
11.818 
15.970 
14.315 
13.718 
14.889 
15.111 
13.434 
14 . 648 
14.813 
14.385 
12.500 
13.740 
13.867 
14.943 
15.932 
13.358 
15.946 
14.125 
15.392 

10.194 
16.384 
16 . 237 
15.878 

16 . 612 
13.700 
20.884 

15.742 
16.951 
23.995 
16.28t 
16.49( 
14.88( 
16 . 10: 
15.432 
16.04t 
16.934 
16 .GO$ 
16.01f 
16.83: 
17.401 
16 . 18( 
17.39( 
16 . 971 
17.40: 
17 . 62( 
16.42I 
17.631 
17.71t 
15.851 
14.88: 
10.091 
17.591 
17.62, 
16 . 09: 

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

.................... 
32.149 Do .................... 
31.004 Do .................... 
36.001 Do .................... 
37.287 Vidalin, La ................ 
39.737 Do .................... 

;: B . M . 03 .......... 
M ...... 

U 66 .......... 
Levee U . M . No . 448 . 
LX1 ................ 
T . D . M . 69 .......... 
LSII ............... 

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

Near Vidnlia, La .......... 
Natchez, Miss ............. 

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

LXIll .............. 
B . M . 1:X ............ 4 Pop Qf cap over same 
T . U . M . 71 ......... 

(Ewens 
1XSfiI . 

40.518 
40.325 
40.610 
34.783 
35.12R 
40.216 
52.559 
51.289 

DO .................... - 

34.774 
32.329 
37.648 
39.498 
38.773 
52.395 
46 . 965 
45.006 
48.848 
49.577 
44.075 
48.058 
48.599 
47.195 
41.010 
45.079 
45.495 
40.025 
52.270 
43.825 
52.316 
46.342 
50.499 

'r . B . M . 84 ......... 
IF . B . M.Minorca .... 

53.130 
65.753 
58.221 
52.093 

54.501 
44.947 
68.517 

u o  .................... 
NearBullitt Beyon,La .... 

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

51.647 
55.613 
78.724 
50.151 
54.121 
48.838 
52.828 
50 . 633 
54 . 019 
55.558 
54.085 
52.656 

\To ofcapoverseme 

{:;',$;~ zgz$i 
T.S.M.92 ......... 

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

Near Mabel, La ........... 
Do 

Do .................... 
Near L'Argent, Lo ........ 

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

Palrchilds Island, La ...... 

Waterproof, La ........... 

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

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

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

Near Waterproof, La ...... 
Near Goldman, La ........ 

.................... 
In Louisiana . near Rod- 

Do .................... T.B.bir.77 ......... .................... I --.. . 3 (Babbitt I 

P . B . M . Vidnl ...... 
To ofcapoversame 
{T. . M.93 ......... 
T . B . M . 95 ......... 
B . M . y P  ........... 
TO ofcopoversame 

{T.$. M.96 ......... 
T . B . M . 98 ......... ... 
P.B.M.Vaucluse 

........... 
M . 103 ........ 

B.M.1S ........... 
I' . B . M . Fairchilds 

TO ofcapoversame 

LXXI .............. 
(P.B. N.Melwood ... 
\TO ofcapoversame 

P . B . M . Kempe 

T . 13 . M . 120 ........ 
\TOP ofoap over same 

rr . B . d . 104 ........ 
Is . 

'I3 . Rd . 'p ........... 

T . % . M . 114 ........ 
Bend . 

(1'. B.M.Stackhouse. 

No . 2 9 7 o r L x x I I I  .. 

Do .................... A . (Ewens I 

I p B M FortAdnms 

Near Forthdams. .fiss .........II............. P . B . M . Pt . DXWC .. 

Near Nocks, La ........... To ofce over Same 

Near Black Hawk, Ln ..... To ofcap over Same 

Fort Adams. Miss ........ ~b bf&poversame 

On Point Breeze, La ...... {. 0 of cap over same 

y.5, M . Eallymajian 

Do .................... T.%. M . 13 .......... 
Do .................... T.B.M.14 .......... Do .................... LIII ................ 
DO .................... T. B . M . 15 .......... 
Do .................... T B.M.17 .......... 

{p: B . M . Union Poinb 
Do .................... ~ n n  o fcaD ovor same 

i{p.%. M . gnox ...... 

ney Miss . ' 
Near bt . Joseph. La ....... 

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

Do .................... 
............ St  . Joseph, La 

Near Rodney, Miss ........ 
St . Joseph, La ............. 

B . M . ........... 
B . M . L P  ........... 
Topofcapoversame 
No . 291 ............. 
13 M A 1892) ('. B . M . &'orrbll .... 
TO ofca oversame E . M . ?Voodland .. 
To of rap over =me 

. . . ..... 

{'* 
T.%. M 136 . ........ 

Near Bf . Joseph, La ....... 

65.226 
57.090 
53.084 
57.073 
55.679 
57.090 
57.828 
53.884 
57.867 
58.120 
52.027 
48.825 
52.818 
57.723 
57.821 
52.798 

............. No . 286 

14.204 
15.418 
16.043 
16.348 
17.568 
16 . 942 
16.022 
17.239 
19.016 
17 . 636 
18.857 
15.929 
17.150 
18.846 
17.880 
19 . 091 
18.84D 
17.928 
18.181 
19.391 
18.892 
20.245 
18.874 
19.071 
19.420 
18.723 
18.217 
19.771 
20.09E 
20.50E 
21.71( 
21.69: 

21 . 85i 
24.58; 

27.70C 

59 . 601 
60.84: 
19.86: 
19.941 
17.45; 
18.661 
19.281 
18.27 
19.49' 
18.92: 
20.13' 
19.99' 
19.13' 
20.351 
21.06: 
18.86' 
17.80 
19.021 
19.12 
20.241 
19.53 
20.731 
18 .GO 
20.141 
20.09 
20.07 
18.19 
20 . 64 

21.861 
20.43 
20.07 
21.00 
22.22 
25.03 
19.29 

18.06 
18.47 
19 . 69 
21.82 

21.59 
20.39 
21.93 
23.38 
22.52 
22.15 
23.37 
23.18 
24.39 
22.52 
21.54 
22.75 
25.23 
22.55 
24.39 

Feet . 

46 . g01 
50.584 
52.634 
53 . G35 
57 . 638 
55.584 
52.5ljG 
56.558 
62.355 
57.SSl 
61.867 
52.2GO 
56.266 
61.831 
58 . GS1 
62 . 634 
61 . 540 
58.819 
59.649 
63.619 
G l  .052 
66 . 420 
61.022 
62.569 
63.714 
61.427 
59.767 
G4.865 
65.941 
67.283 
71.247 
71.171 

71.703 
80 . 666 

90.899 

195.541 
199.612 
65.164 
65.440 
57.274 
61 . 240 
63.274 
59.9G.I 
63.950 
62.080 
66.056 
65.613 
62.769 
66.765 
69.104 
61.906 
58.402 
62.401 
62.736 
66.404 
64.088 
68.041 
61.033 
66 . 076 
65.934 
65.873 
59.6R8 
67.723 

71.719 
67.037 
67.841 
08.914 
72.907 
82.139 
63.287 

02.234 
GO .607 
84 . 619 
71 . g07 

70.856 
66.919 
71.972 
76.716 
73.884 
72.677 
76.673 
76.050 
80.049 
73.897 
70.669 
74.655 
82.798 
73.089 
77.9813 
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-__ ~~ ..... 

I 1 Standard elevation . I 1 Standard elevation . 

Near s t  . Joseph. La ....... 
.................... Do 

ing. La . Near Hard Times Land- 

Do .................... 
Do .................... 
T. 

Plwe . 

T . n . >f . 1.11 ........ 
1’. B . h i  . Botany Bay 
Topofca-~ oversame 

Topofca oversame 
(P . B . M . bard Times 
Top ofcapoversame 

. Winter 

T . B . M . 157 ........ 
IN0 . 272 ............. 

i 
mark . 

Meters . 

ing. Teiin . 
Do .................... 

Near I’sjmes Ldg . Tenn .. 
Do .................... 

NearUrinklevsLdg Tenn . 
Near Island No . 40, ;i.enn .. 

Do .................... 
Near Memphis, Tenn ...... 

NearThomasLdg.:Tenn .. 
P . B . M . 49 ......... 
1’. I% . M . 50 ......... 
P . B . Y . 51 ......... 
P . I3 . M . 52 ......... 
P. B . M . 5 A  ......... 
P . B . M . 54 ......... 
P . B . M . 5 5  ......... 
P . B .................... 

Do ................ ........ 
Do .................... ..... 
u o  

Near Point Pleasant, La ... 
Keokuk. Iowa ............. 

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

Near Keokuk, Iowa ....... 
Alexandria No ........... 
Gregory Labding Mo ...... 
Near Gregory Ldi., Mo .... 
Canton, Mo ............... 

Do .................... 
Near La Grange Mo ...... 
La Grange MO .’.... ...... 
West Qnnky Mo ......... 
Fabius Rive; Mo ......... 
Near Hilton, h o  .......... 

Do .................... 
Hannihal Mo ............. 
Near IIanhibal, Mo ....... 
Saverton, Mo ............. 
Near Ashburn, Mo ........ 

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

Near Louisiana, Mo ....... 
Louisiana . Mo ............. 

p over same 
175 ........ 

,,.,,.,.,.poversame .omerset ... 
Near Ashwood. La ........ T . B . M . 176 ........ 
Near Icing. La ............ T . B . M . 180., ...... 

Leone ..... 
pover same 
183 ........ 

P . B,N.Chcl:ila .... 
Tonolranoversame .................... Do 

P . B . M . 1 (1881) .... 
P . B.M. 2 .......... 
P.B.M.3  .......... 
P . B . M . 4 .......... 
P . I3 . M . 5 .......... 
P . B . M . 6 .......... 
P . B . M . 7 .......... 
P . B . M . 8 .......... 
P.B.N.9 .......... 
P . B . M . 10 ......... 
P . B . M . 11 ......... 
P . B . M . 12 ......... 
P . B . M . 13 ......... 
P . B . M . 14 ......... 
P.B.M.15 ......... 
P . B . N . 16 ......... 
P . B . M . 17 ......... 
P . B . M . 18 ......... 
P . B . M . 10 ......... 
P . B . M . 20 ......... 
P . B . M . 21 ......... 
1’. B . M . 22 ......... 
P . B . I& . 23 ......... 

Do .................... ’1. . h . M.>32 ........ 
Near Griifin, La ........... T . B . M . 193 ........ 

1’. B . M . Grifh  ..... 
Do I( Tooofcanover same ................... 

.................... Do 
Near Delta La ............ 
Near Vicdxirg M~SS ..... 
Kleinston, Miss: .......... 

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

Cairo, 111 .................. 
Do .................... 

Fort Jefferson Ky ........ 
Columbus, K i  ............ 

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

Near Worshams Landing, 

bo ................... 
Near Hicknian Ky ....... 
Ilickman, Icy . ........... 

Do .................... 
Near Hiekman, Ky ....... 

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

Near LestersLdg., Tenn ... 
Do .................... 

Tiptonville, Tenn ......... 
Do .................... 

Near Tiptonvillc, Tenn .... 

K V  . 

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

Near Delta, La ............ 
Delta, La ................. 

P . B . M . Delta ...... { Top of capoversame 
NE . Base ........... 
P . B . M . B .......... 
M . R . C . 91 ......... 
P . B . M . Pelican .... 

P . B . M . 4 .......... 
P . B . M . 5  .......... 
1’. B . M . 6 .......... 
P . B . N . 7 .......... 
P . n . Ii . 8 .......... 
1’. B . M . 9 .......... 
P . n . M . i o  ......... 
P . B . M . 11 ......... 
P . B . M . 12 ......... 
1’. B . M . 13.,. ...... 
1’. B . M . 14 ......... 
P . 1. . h l  . 15 ......... 
P . I3 . si . 16 ......... 
P . B . h i  . 17 ......... 
P . . M . is ......... 
P . B . M . 19 ......... 
1’. B . M . 20 ......... 
P . 13 . M . 21 ......... 
P . B . hi . 22 ......... 
P.B.M.23. ........ 
P . B . M . 24 ......... 

Db .................... ........... I 

Tenn . 
Near Fulton. Tern ........ 

Do .................... 
Near Randolph, Tenn ..... 

Do .................... 
Randolph Tenn .......... 

P . B . M . 42 ......... 
F . n . M . 4 3  ......... 
P . B . M . 44 ......... 
P . B . M.45 ......... 
P . B . M . 46 ......... 

Do.-. .................. P . B . M . 25 ......... 
NearReelrootLdg.,Tenn .. hf . 26 ......... 
Mott Landing Tenn ...... . 27 ......... 
Near Booths Point Land- . 28 ......... 
in” Tnnn 

NZa?Big& Point. Tenn .. 
Do .................... 
Do .................... 

Near lIales Point, Tenn ... 
Do .................... 
Do .................... 

Near Forked Deer Island. 

NZa?Big& Point. Tenn .. 
Do .................... 
Do .................... 

Near lIales Point, Tenn ... 
Do .................... 
Do .................... 

Near Forked Deer Island. 

P . n . ~ . m  ......... 
P.II.M.33 ......... 
P.B .M.31....... .. 
P . 13 . h i  . 32 ......... 
1’. 13 . M . 33 ......... 
F.B.M.34 ......... 
P.B.M.35 ......... 

Tenn . 
Near Ashnort . Tenn ........ I P . B . M . 30 ......... 1 

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

.................... ......... Do M 37 
Do M 38 

M 39 ......... 
Do .................... M 40 ......... 

B M 41 ......... 
Near Plum I’oiRt, Tenn ... 
NEar Fort Pillow Landing, 

24.418 
22.234 
23.448 
21.830 

23.045 
23.895 
25.102 
24.420 
23.583 
24.803 
23.392 
24.907 
22.833 
24.050 
24.492 
25.062 
26.2i9 
26.210 
25.356 
26.574 
25.959 
24.417 
23.528 
24.741 
26.327 
22.864 
24.02 
26 . is0 
27.294 
26.326 
27.546 
27.288 
24.806 
25.236 
26 . 454 
26.460 

26.759 
26.376 
27.597 
27.968 
30.005 
26.923 
31.205 

95.158 
95.793 
97.941 
96.055 
93.846 
94.384 

137.861 
93.486 

92.330 
91.895 

109.797 
94.502 
91.740 
90 . G62 
89.946 
90.280 
89.761 
89.426 
88.435 
90.140 

85.614 

82.402 
82.353 

80.330 

80.463 
79.416 
79.158 
77.722 
77.940 

77.635 
77.5w 
76.576 
76.064 
75.411 
77.443 

91.006 
75.284 
74.269 
74.027 

104.298 
119.696 

85.376 

84 . so6 

no . 230 

Deei~gmtion 01 bench 
mark . PIOCO . 

Feet . ~ Meters . <-- i 
80.111 
73.04G 
76 . 923 
71.621 

75.607 
78.396 
82.355 
80.118 
77.372 
81.375 
76 . 715 
21 . i l G  
i4.911 
78.004 
80.354 
82.254 
86.217 
85.991 
83.1b0 
87.1% 
85 . 167 
60.108 
77.191 
81 . lil 
86.374 
75.013 
78 . 996 
87.861 
89.547 
86.371 
90.374 
89.527 
81.384 
82 . i95 
86.791 
86.811 

87.792 
86.535 
90.541 
91.758 

88.330 
103.378 

98.441 

312.108 
314.281 
321.328 
315.140 
307.893 
300 . 658 
452.239 
306.712 

302.919 
301.402 
360.226 
310.045 
300.964 
297.447 
295.008 
296.194 
294.491 
293.392 
290 . 1.10 
295.734 
280.104 
280.8% 
278.234 
270.544 
270.180 

263.549 
263.221 
263.953 
260 . 551 
259.704 
254.903 
255.708 

254.707 
254.461 
251.233 
249.553 
217.41 1 
254.078 

298.576 
246.994 
243 . 664 
242.870 
342.184 
392.703 

Near Richardson8 Land- I P . 13 . M . 48 .........I 

. M . 56 ......... I 

Do .................... 
Near Louisiana Mo ....... 
Near Clarksvilll Mo ...... 
ClarksviIIe, Mo . i .......... 

Do .................... 
InIllinois, opposite Clarks- 

Dd .................... ville Mo . 
Do .................... 
Do .................... 
Do .................... 

Near IIamburg, I11 ........ 

Do .................... 
Near lieds Landing I11 .... 
Near Sterling Islantl 111 ... 
Nearno ville LandiAg 111 . 
Turners%, anding I11 . .’.. .. 
Near Turners Lahding, 111 . 
West Point Z l l  ............ 
NoarIIastin)gsLanding I11 . 
Ncar Martins Landing ’Ill . 
Ncar Millers Landing ’Ill .. 
Thomas Landing I11 .’. .... 
Near DixonsLanhing I11 .. 
Near Point Landing, i l l  ... 

Near Keokuk. Iowa ....... 
Nashville. Iowa ........... 
Montrosr lev-a.. ......... 
Near Vide Station, Iowa .. 

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

Near Fort Madison, Iowa .. 
Do .................... 

Near I l ldin ten Iowa .... 
Burlington, E o w ~  ......... 

Do .................... 
n o  .................... 
Do .................... 
De .................... 

Oquawks,I11 ............. 
Do .................... 

ICeilkqburg, I11 ............ 
Do .................... 

Near NOW Boston, Ill ..... 
New Doston, I11 ........... 

Do .................... 
Port Louisa Iowa ......... 
Near Museatine, Iowa ..... 

Do .................... 
Muscatine, Iowa .......... 

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

Near Muscatine, Iowa ..... 
Do .................... 
Do .................... 

Fort Nadison, Iowa ....... 

Fairport, Iowa ............ 

P.B.M.24 ......... 
P.B.M.25 ......... 
1’. B . M . 26 ......... 
P.B.M.27 ......... 
P . B . M . 2 8  ......... 
P.B.M.29 ......... 
P.B.M.30 ......... 
P.B  .M. 31 ......... 
P.B.M.32 ......... 
P.B.M.33 ......... 
P.B.M.34 ......... 
P.B.M.35 ......... 
P.B.M.36 ......... 
P.B.M.37 ......... 
P.B.M.38 ......... 
P.B.M.30 ......... 
P.B.M.40 ......... 
P.B.M.41._._._.__ 
P .B.M.42 ......... 
P . B . M . 4 3  ......... 
P.R.M.44 ......... 
P.U.M.45 ......... 
P.B.M.46 ......... 
P.B.M.47 ......... 

P . B . M . l(1882) .... 
P . B . M . 2  .......... 
P.B.M.3 .......... 
P . B . M . 4  .......... 
P . B . M . 5  .......... 
P . B . M . 6  .......... 
F . B . M . 7  .......... 
P . B . M . 8  .......... 
P . n . M . 9  .......... 

P . n . M . 1 2  ......... 
P.B.TA.13 ......... 
P.B .M.11 ......... 
P.B.M.15 ......... 
P.B.M.16 ......... 
P . I3 . M . 17 ......... 
P.B.M.18 ......... 
1’. B . M . 19 ......... ~ . n . ~ . z o  ......... 
P.B.M.21 ......... 
P.B.M.22 ......... 
P . n . M . 23 ......... 
P.B.M.24 ......... 
P.11.M.25 ......... 
P . B . M . 2 0  ......... 
P. R . M . 27 ......... 
P.B.M.28 ......... 
P.B.M.29 ......... 
P.B.M.30 ......... 
P.B.M.31. ........ 
P.B.M.32 ......... 
P.B.M.33. ........ 

P . ~ . M . I ~  ......... 
P . n . M . 11. ........ 

73.424 

72.292 
12.076 
72.10G 
70.757 
G9.101 
68.344 
67.523 
67.470 

150.462 
150.677 
155 . 314 
152.318 
151.032 
148 . 692 
151.156 
150.706 
150.506 
147.532 
147.499 
115.637 
145.832 
144.724 
143.667 
149.180 
141.716 
141.204 
145 . 663 
144.488 
139.117 
142.891 
142.882 
142.601 
141.192 
140.557 
141.927 
140.470 
136.793 

136.716 
135.918 
142.507 
156.944 
135.597 
133.820 
133.566 
133.4i3 
132.611 
133.478 
132.538 
135.868 
134.989 
132.802 
132.677 
130.916 

131.736 
138.572 

152.879 
154.815 
161 . 676 
lG5.596 
163.768 
165.299 
162.920 
lG4.492 
166 . 420 

164.640 
162.007 
165.329 
165.367 
161 . 609 
162 . 00ti 
163.460 
167.071 
164.562 
167 . 585 
1G9.200 
166.202 
173.950 
166.247 
165.942 
)67.195 
167.779 
168.239 
168.377 
168.736 
168.408 
171.131 
169.332 

167 . 054 

F e e l  . 

240.892 

237.178 
236.469 
236.568 
232.142 
226.709 
224.225 
221.532 
221.358 

493.641 
494.346 
509.559 
499.828 

487.834 
495.918 
494.441 
493.785 
484.028 
483.920 
477.811 
478.450 
474.815 
471.347 
489.435 
464.947 
463.562 
477.896 
474.041 
456.420 
468.802 
468 . 772 
467.850 
463.227 
461 . 141 
465.639 
460 . 859 

448.739 
445.924 
467.542 
514.907 
444.871 
439.041 
438.208 
437.903 
435.075 
437.919 
434.835 
445.760 

435.701 
435.291 
429.514 
454.632 
432.204 

408.464 

448.795 

442.876 

501.571 
507.922 
530.432 
543.293 
537.361 
542.318 
534.513 
639.671 
545.996 
548.076 
540.156 
631.813 
542.417 
542.542 
630.212 
531.810 
636.285 

639.900 
549.818 
655.117 
645.281 
670.701 
545.429 
544.428 
548.539 
550.455 
551.964 
552.417 
553.505 
552.814 
561.452 
555.560 

648 . 132 
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I I Stilndnrcl elevation. II I I Standard elevation. 
Desigmtion of bench ~ 

Place. mark. 
Meten. 

St. Pnul, Minn ............ 
Do .................... 
Do.. .................. 
Do.. .................. . Do. ................... 
Do. ................... 
Do.. .................. 
Do.. .................. 
Do. ................... 
Do. ................... 
Do.. .................. 
Do.. .................. 

Dayton8 Bluff, Minn.. .... 
Do.. .................. 

Near Highwood, Mi nn.... . 
Do. ................... 
Do .................... 
Do .................... 

p.B.M.66 .......... 
T. 11.M. 1 ........... 
F.B.M.65 .......... 
p . n . M . 6 7  .......... 
p B.M.68 .......... 
Oid U. 5. B. M. A . .  
OldU.fl.B.M.21.. 
p.B.M.70 .......... 
p.B.M.71 .......... 
p B.M.72 .......... 
p ' B  .M. 73. ......... 
p'B.M.74 .......... 
p 'B.M.75 .......... 
p:B.M.76 .......... 
T.B.M.8 ........... 
T.B.M.9  ........... 
p.B.M.77 .......... 
T.B.M.10 .......... 

169.044 
172.155 
169. 868 
172.346 
173.412 
172.976 
174.822 

176.061 
177.252 
173.518 
175.377 
176.948 
173.892 
175.791 
176.901 
177.351 
179.153 
175.005 
181.465 
181. G51 
182.554 
176. 252 
177.240 
177. 631 
182.144 
177.707 
178.735 
179.784 
184.817 
178.963 
180.537 
180.538 
182.813 
181.044 
205.461 
249.070 
240.469 
269.241 
256.141 
288.795 
267.353 
228.885 
216.148 
222.347 
211.367 
215.461 
246.467 
256.942 
239.567 
236.166 
245.359 
255.635 
274.427 
279.756 
259.302 
218.692 
218.071 
227.347 
220.024 
245.077 
235.353 
213.087 
267. 617 
198.44s 
188.388 
180.384 
181.60f 
180.306 
179.21: 
181.54: 
181.05l 
179.79: 
180.97t 
180.70t 
180.89; 
179.571 

218.841 
218.301 
217.621 
215.841 
214.191 
215.411 
211.75t 
214.64s 
215.865 
237.67; 
213.20: 
214.48: 
212.7U 
213.93: 
215.65; 
212.65: 
215.15! 
216.75' 

Dosipation of bench ~ 

mnrk. . Place. 
Feet. Meters. 

216.373 
221.249 
226.647 
225.476 
226.695 
211.169 
227.167 
229.328 
228.704 
229.921 
237.220 
211.440 

212.664 
211.215 
210. 694 

211.582 

211.448 
210.750 
211. 9i2 
210.580 
211.699 
215.956 
217.031 
212.714 
213.672 
211.791 
208.910 
209.40E 
210.625 
267.14G 
208.364 
208.322 
207.431 
208.649 
207. OGC 
208.25c 
209.5iE 
211.91I 
207. os 
208.431 
209.64E 
220.354 
220.144 
221.36(3 
220.0% 
219.48C 
220.m 
220.203 
233.093 
205.89; 
205.573 
206.79i 
206.34: 
206.23s 
205.416 
206.634 
205.251 
206.46: 
209.644 
206.456 
209.64C 
215.68: 
212.46( 
204.874 
213.67: 
204.90: 
204. 6E 
206.12: 
207.33f 
206. OS! 
207.30- 
205.55: 
206.77: 
204. 88( 
204. W$ 
204.271 
203.89' 
205.6% 
206.901 
208.891 
207.121 
208.34: 
20.1.961 
205. !w 
207.12: 
210.19! 
210.22: 
205.771 
210.93: 
212.15. 
208.58( 
207.22 
207.40' 
207.401 

Feet. 

709.884 
725.881 
743.591 
739.749 
743.749 
692.811. 
745.297 
752.387 
250.340 
(51.332 
745.471 
693.700 

697.715 
692.961 
691.252 

691.166 

693.726 
691.435 
695.445 
690.878 
694.549 
:OS. 515 
( 12.043 
697.880 
701.022 
694.851 
685.399 
687.032 
691.026 
679.612 
683.608 
083.469 
080.547 
684.643 
679.329 .... 
653.233 
687.554 
695.268 
679.322 
083.831 
887.823 
722.945 
722.256 
726.245 
725.025 
720.007 
724.110 
722.450 
764.739 
675.514 
674.451 
678.467 
676.974 
676.636 
673.942 
677.932 
673.407 
677.378 
687.807 
677.355 
287.794 
t07.633 
697.046 
672.157 
701.032 
672.250 
671.268 
676.252 
650.242 
676.131 
680.130 
674.382 
678.384 
672.177 
671.419 
670.179 
B C S .  942 
674. Si6 
678.807 
685.337 
679.546 
653.545 
672.468 
675.517 
679.533 
689. 615 
GS9.707 
675.097 
692.036 
69G. 042 
654.316 
679.878 
680.763 
6sO. 471 
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Place. 
Meters. I- 

I standard elevation. 
Plnco. 

Feet. Meters. 

204. 896 
205.844 
202.474 
203.946 
205.165 
203.437 
201.918 
201.234 
201.952 
202.744 
203.779 

197.352 
198.5G.5 
200.809 
200.565 
201.717 
195.110 

200. 932 
200.007 
200.837 
203.102 
200.472 
201.502 

a3.525 

Liberty and S& I 
ond Streets. 

DO .................... Old U. S. B. M. on 
Ke s’barn. 

Do .................... P . B . k l 6 9  ......... 
P. B. M. 170.. ....... 

Do .................... P.B.M.171.. ....... 
Near Whiona, Minn.. ..... T. B. M. 130.. ....... 
Near .€Iomor, Yinn ........ T. B. M. 131.. ....... 

Do. ................... P. B.M. 172.. ....... 
Do .................... P.B.M.173.. ....... 
Do. ................... T. B. 111.132.. ....... 
DO. ................... 1’. B. N.133.. ....... 
DO. ................... P.B.M.174. ........ 
Do. ................... P. B. M. 175.. ....... 

Near Lamoille Minn.. .... T.B.M.135.. ....... 
Lamoillo,Mid ............ P. B. M. li6.. ....... 

Do. ................... F. B. M. 177.. ....... 
Near IZichmond, Ninn.. .. T. B. M. 142.. ....... 
Richmond, Minn. ......... 1’. B. M. 178.. ....... 

Do ..................... P.B.M.179 ......... 
DO .................... T.B.M.144 ......... 

Near Dakota Minn ........ T. B. M. 146.. ....... 
Do .................... P.B.M.181.. ....... 

Dakotn,Minn.. ........... P. B. M. 162.. ....... 
Do.. .................. Old U. S. B. bf. 1 3 ~ .  

Minneopa, Minn.. ......... 

Near Richmdnd,Minn ..... P.B.M.IS0.. ....... 

Do .................... P.B.M.183 ......... 

208.121 
209.34 
2Oi.W 
208 43 
207.671 
208.82 
210.04 
208.48’ 
209. lo: 
208.30 
210.33 
208.84 
210.051 
210.48 
206.47( 
210.44: 
206.761 
207.971 
203.13: 
206. 34! 
202.33. 
203.551 
205.421 
205.43( 
207.3% 
207.985 
209.504 
207.254 
206.711 
205.944 
207.15( 
205.39( 
203.671 
204.891 
204.18E 
205.41( 
203.628 
200.384 
201. Go? 
201.313 
199.624 
200.844 
203.024 
200.872 

197.58 

201.13 
200.04 
201.26 
202.18 
201.26 
l98.9G 
200.19 
196.28 
198.58 
l99.09l 
199.11 
187.92 
197.211 
196.87, 
198.571 

207.15, 
200.43. 
195.391 

196.291 
201.31: 
205.51’ 
198.021 
199.24( 
196.091 
197.31: 
195.98! 
195.401 
196.78L 
194.111 
195.33f 
196.221 
194.59: 
195.811 
105.151 
195.73: 
200.2Of 
195.09: 
195.64; 
193.391 
194.614 
195.40( 
195.912 
197.134 
195.211 
194. 615 
193.045 
194.2G6 
194.487 
195.743 
190.083 
194.023 
104.036 
192.551 
193.760 
193.770 
193.995 
193.114 
192.724 
193.045 
197.911 
191. GO2 
192.914 
193. 674 
191.981 
190.360 
101.579 
191.938 
193.168 
192.862 
193.586 
184.437 
104.620 

192.796 
192.028 
193.246 
193.507 
193. 603 
101.709 
192.259 
193.47P 
193. OP: 
193.17: 
102. 61: 
192.16: 
103.382 

196.125 
192.35c 

190.810 
189.106 
192.41Y 
191.670 

210. zn 

102. 845 

194. 833 

102.36a 

Feet. 

648.246 
689.641 
659.874 
656.307 
660.317 
663.326 
6GO.313 
652.780 
658.800 
643.965 
651.517 
653.181 
653.260 
649.355 
647.013 
845.907 
6.51.495 

679.651 
657.594 
641.042 

644.015 
660.471 
674.267 
649.697 
653.693 
643.364 
647.348 
642.994 
641.101 
645.622 
636. 868 
640.865 
643.791 
638.424 
642. 437 
640.281 
642.174 
656.849 
640.075 
641.885 
634.496 
638.496 
641.094 
642.755 
G4G. 764 
640.455 
638.490 
633.348 
637.354 
638.079 
642.200 
626.584 
636.561 

631.728 
635.694 
635.727 
636.465 
633.575 
632.296 
636.301 
032.909 
628.909 
632. 9lB 
635.412 
629.858 
624.539 

629.716 
633.719 
632.748 
635.124 
837.915 
638.515 

632.531 
630.012 
634.008 
634.864 
635.376 
629.162 
630. 769 
634.709 
635.442 
633.765 
631.938 
630.461 
634.457 

’ 633.215 
643.464 
631.008 
031.008 
626.016 
020.727 
631.292 
628.838 

636. 599 

028.538 

632. 892 
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631.655 
632.804 
632.167 

627.771 
631.774 
635.872 
627.561 
624.822 
624.539 
628.204 
622.541 

632. 053 
:$:$: 

Designation of bench 
mark . 

Meters 

Dubuquo Iowa ........... City B . M . Jess Store 
Do . . . I . . . . . . . . . . . . . . . . .  T . B . M . 297 ........ 
Do .................... OldU . S . B . M . a ... 
Do .................... 0ldU.S.B.M.B 
Do .................... P . B . M . 281 ........ 

Near Dubuquc, Iowa ...... T . B . M . 2W ........ 
Do .................... 1’. B . M . 282 ........ 
Do .................... P . 13 . M . 283 

Near Cattese Iowa ........ T . B . M . 301 ........ 
Do .................... P . B . M . 2% ........ 

Cattese Iowa .............. T . B . M . 302 ........ 
Do .................... 1‘. B . M . 304 ........ 

... 

........ 
Do ...... ’ .............. P . B . &I . 284 ........ 

Mear Citlese, Iowa ........ T . B . h l  . 303 ........ 

__ __ 

Place . 

. .  
Iowa . 

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

Near Island 176 Iowa ..... 
Near Sny McGiil, Iowa .... 

Do .................... 
Clayton, Iowa ............. 

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

Near Clayton, Iowa ....... 
Do .................... 
Do .................... 

Near Eckard, Iowa ........ 
Do .................... 
Do .................... 

Near Guttenberg, Iowa .... 
Do .................... 

Gnttenbcrg, Iowa ......... 
Do .................... 
Do .................... 

Near Guttenberg, Iowa .... 
*Do .................... 
Do .................... 
DO .................... 
DO .................... 

Near Turkey River Juuc- 

Turlte‘y River Junction, 
tion Iowa . 
Iowa . 

Do .................... 
River Junc- 

Near Buenavista, Iowa .... 
Do 
Do .................... 

Buenn Vista, Iowa ........ 
Do 

Near Buena Vista, Iowa ... 
Do .................... 

Near Waupelon, Iowa ..... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... ........... 

Iowa ..... ........... 
Iowa ..... 
a n d i n g ,  

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

Spwllts Ferry, Iowa ...... 
Do .................... 
Do .................... 
Do .................... 
Do ................... 
Do .................... 
Do 

2t  miles above Little Ma- 
quoketa River, Iowa . 

Do .................... 
14  miles above Little Ma- 

qnoketa River Iowa . 

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

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

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

Iowa . 

Near Spechts Ferry, Iowa: 

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

9 mile above hdmore . 

Desirnatiou of bench 
’ mark . Place . 

Feet . Meteru 

P B If . 236 
1’. B . M . 237 ........ 
1’. B . M . 238 ........ 
T . B . M . 231 ........ 
1. . B . M . 232 ........ 
P . B . M . 239 ........ 
1’. B . M . 240 ........ 
Old U . S . B . M . b ... 
Old U . S . B . M ..... 
1’. B . M . 241 ........ 
T . B . M . 239 ........ 
P . I3 . N . 242 ........ 
T . B . M . 241 ........ 
1’. 13 . Y . 2-13 ........ 
1’. B . M . 244 ........ 
T . 13 . M . 245 ........ 
1’. B . M . 245 ........ 
1’. 11 . M . 246 ........ 
P . B . M . 247 ........ 
1’. B . hi . 248 ........ 
T . 13 . Y . 250 ........ 
1‘. B . M . 252 ........ 
1’. B . M . 249 ........ 
1’. B . M . 250 ........ 
T . rj . Y . 253 ........ 
rr . 13 . M . 254 ........ 
1‘. B . M . 256 ........ 
1’. B . M . 251 ........ 
T . I3 . M . 257 ........ 
1’. B . N . 252 ........ 
T . B . M . 258 ........ 
P . B . M . 253 ........ 
1’. B M 254 
T.B.M.262 ........ 
T . B . M . 264 ........ 
1’. B M 255 
T . B . M . 265 ........ 
1‘. B . M . 2G7 ........ 
1’. B . Y . 256 ........ 
1’. B.N.257 ........ 
T . B . M 26 9 ........ 
T . B . M . 270 ........ 
1’. B . M 258 
1’. B M 259 
1‘. B . M . 2i3 ........ 
1’. B If 260 
P . 13 . M . 261 ........ 
P . B . M . 262 ........ 
T . U.M.277 ........ 
P . B . M 263 
P. B . If 2G4 
Old 1’. B . M . NO . 30 . 
0 ldU.S .B .M.a  ... 
1’. B . M 265 
1’. B . M . 206 ........ 
T . B . M.279 ........ 
T . B . M . 280 ........ 
1’. B . M . 2G7 ........ 
P . B . M . 268 ........ 
1’. B . N . 269 ........ 
1’. B. M.270 ........ 

P . B . M . 271 ........ 

. . ........ 

. . ........ 

. . ........ 

. 

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

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

. ........ 

‘1‘. B . . 283 ........ 

South McGregor. Iowa .... P . B . M . 234 ........ 
Near South NcGregor. T . B . M . 230 ....... DO .................... 1’. B . M . 235 ........ 

@;!! 
g;!::; 
615.842 
6 1 9 . ~ 1  

:;E:$: 
622.873 
615.622 
614.002 

615.452 
615.927 

617.899 
618.565 

618.092 

622.119 
G16.590 

612.309 

810.308 
611.406 

608.283 
612.279 
018.348 
608:864 
605.875 
008.017 
612.010 
594.527 
611 . 085 
GO9 500 

607.548 

~~~:~~~ 
615.239 
(j14.500 
~ 0 ~ . 3 0 1  
~12.1j26 

::::$: 
iii 

609:624 

BeIIevue, Iowa P . B M 305 
Do .................... P . I3 . M . 306 ........ 
Do .................... P . B . M . 307 ........ 
DO .................... OldU . S . B . M ..... 
DO .................... T.B.M.326 ........ 
DO .................... P . B . M . 308 ........ 

Near Bellerue, Iowa ...... P . B . M . 309 ........ 
DO .................... 
DO .................... T . B . If . 329 ........ 
DO .................... T . B . M.331 ........ 
DO .................... P . I3 . M . 311 ........ 
DO .................... P . B . M . 312 ........ 
Do .................... P . B . M . 313 ........ 
Do .................... P. B . M . 314 ........ 
DO .................... P . B . M.315 ........ 
Do .................... P . B . M . 316 ........ 

Harris Landing, Ill ........ P . I3 . M . 317 ........ 
DO .................... P . B . M . 318.- ...... 
DO .................... P . B . . 319 ........ 
Do .................... 1’. n . M . 320 ........ 

Near Harris Lauding, Ill ... P. I3 . N . 321 ........ 
Do .......... P . B . M . 322 ........ 

Opposite foot oIIsland 256 . 1’. B . M . 323 ........ 
Do .................... P . B . N . 324 ........ 

Near Arnold Landing, I11 .. P . D . M . 325 ........ 
DO .................... P . n . M . 326 ........ 

Arnold Landing, I11 ....... 1’. B . M . 327 ........ 
Near Arnold Landing, 111 .. P . D . M . 325 ........ 

DO P B N.329 
Near Marcus Ill ........... P I3 M 330 

Do ...... ’ .............. P . B . M . 331 ........ 
Near Savannn, I11 ......... 1’. B . M . 333 ........ 

DO .................... P.B.M.333... ..... 
DO .................... P.R.M.334..... ... 
DO .................... P.B.M.335.... .... 
Do .................... Old U . S . B . M . 18 ... 

Savanna, 111 ............... 1’. B . M . 330 ........ 
Do .................... P . . M . 337.-- ..... 
DO .................... P. B . M . 338 ........ 

St . Paul, Minn ............ T . B . M . 23 ......... 
DO .................... T.B.Jf.22 ......... 

11’. B . M . Macalester . 
DO \ p p  ofcapoversame 
Do .................... 1 . . M . 18 ......... 
I>w .................... T . U  . M. 10 ......... 

Minneapolis, Ninn ........ ‘1. . 13 . M . 13 ......... 
Do .................... 1’. 13 . M . liniversity 

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

1’. B . M . 310 ........ 

...... 

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

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

Campus . 

. Iowa . ’ I  
1’. B . M . 272 ......... 
T.B.M.287 ....... 
1’. B . M . 273 ........ 
1’. B . M . 274 ........ 
T . B . M . 289 ........ 
rr . B . hl . 291 ........ 
1’. B . M . 275 ........ 
1’. B . M . 276 ........ 
P. B . M . 277 ........ 
Old U . S . B . M.23 ... 
T . B . M . 293 ........ 
T . B . hf . 294 ........ 
1’. B . &I . 278 ........ 
T . 13. M . 295 ........ 
1’. B . M . 270 ........ 
P . 13 . M . 280 ........ 
old U . S . 13 . M . a ... 
Old U . S . B . M . b ... 
T . 13 . N . 2!)G ........ 
City I3 . hl . Julien 

1Iouse . 

Do .................... 
2.3 miles abovo Englo 

Do .................... no .................... 
Near Eagle Point Iowa ... 
~ a q ~ e  I’oint, ~ o w d  ......... 
Dubuque, Iowa ........... 

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

Ea :e Point, Iowa ......... 
Duiuque, Iowa ........... 

Do .................... 
Do .................... 
I10 .................... 
Do .................... 
Do .................... 
Do .................... 

Dubnque, Iowa ........... 
Do .................... 

Point. Iowa . 

East Uubuque, 111 ......... 

Do .................... 
2.3 miles abovo Englo 

Point. Iowa . 
Do .................... no .................... 

Near Eagle Point, Iowa ... 
Eaxle Point. Iowa ......... 
Dubuque, Iowa ........... 

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

Ea :e Point. Iowa ......... 
Duiuque, Iowa ........... 

Do .................... 
Do .................... 
I10 .................... 
Do .................... 
Do .................... 
Do .................... 

Dubnque, Iowa ........... 
Do .................... 

East Uubuque, 111 ......... 

192.5: 
192.8; 
192 . GS 

191.31 
192.5f 
193.81 
191.2L 
190.44 
190.3t 
191.4; 
189.7: 
190.84 
198.21 
192.61 
192.22 
l91.5( 
188.97 
190.2c 
189 . 8s 
188.22 
189.44 
192.51 
194.52 
187.84 
189.88 
185.01 
189.23 
189.65 
192.23 
190.40 

190.92 

187.90 
187.90 
189.92 

188.09 
189.31 
190.70 
191.17 
191.2G 
191.46 
191.32 
190.12 
181.34 
191.85 
190.89 
187.70 
188.92 
190.94 
188.63 
189 . Sj 
187 . G4 
187.14 

166.19 
187.41 
187.59 
187.73 
186 . 35t 
187.575 
L88.33€ 
188.535 
185.79E 
187.021 
16s . 395 

189.022 
187.937 

186 .ai 
187.851 
186.357 

185.582 

185.814 
185.181 
196 . 547 
188.399 
1R7.525 
187.302 
185.438 
186.729 

185.6: 
185.41 
185.11 
184 .E(  
186.6; 
186.11 
165.9‘ 
187.11 
188.0( 
186 . 81 
188.0; 
188.1: 
187.M 
185.11 
180 . 11 
153.7: 

184.94 
185.81 
185.0: 
184.0: 

185.D 
186 . 4( 
186.3L 
184.2: 
185.44 
182.6: 
183.0s 
184.31 
186.S 
187.24 
188.41 
185.Z 

186.X 
185.1s 
183.5: 
184.74 
185.5C 
184.7i 
185. OI 
190.9( 
180.3€ 
181.58 
188.64 
189.86 
188.76 
181.97 
185.42 
186 . 19 
184.45 
185 . 66 
184.62 
183.00 
181.55 
182.70 
179.52 
180.73 
179.13 
180.34( 
186.25: 
187.401 
180.59( 
187.811 
188.97i 
190.19: 
190.24[ 
191.46i 
178.711 
170.935 
18G . 304 
181.07E 
182.284 
178.084 
179.305 
178.782 
181.005 

181 . 677 
176 . 850 
182.5GY 
178 . 616 
179.832 

248.469 
252.32s 
284.250 
285.459 
27(i.930 
204 503 
250.0i2 
256 . 714 

185.0; 

180.4~0 

Frct . 

608.9iG 
608.309 
607.450 
606.311 
612.4G3 
G10.779 
610.038 
614.037 
GlG.807 
613.031 
617.030 
617.226 
615.054 
607.315 
501.042 
602.771 

606 . 771 
GO9 . GOO 
607.082 
GO3.772 

607.771 
(ill .551 
611.489 
604.415 
608 . 417 
599.1S5 
GOO . 707 
604.710 
612.082 
614.320 
618.303 
611.180 
607.203 
611.216 
607 . 607 
602.147 
006.130 
608 . 798 
606 .2Q3 
610.178 
626.521 
591.761 
595.734 
618.900 
622.899 
819.297 
597.033 
608.355 
610.858 
605.166 
609.146 
005.721 
GOO .412 
595 . G36 
599 . 628 
589.002 
502.972 
587.722 
591.655 
611.061 
615.026 
612.191 
616 . 189 
619.992 
623.992 
624.175 
628.171 
586 . 344 
590.337 
611.527 
594.077 
598.044 
584.264 
588.2iO 
589.834 
593.847 
592.059 
596.052 
580.235 
598.975 
586.009 
589.999 

815 . 185 
827.846 
932.577 
936.544 
908.561 
869.070 
640.1311 
842.43:: 



120 U . S . COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO . 18 . 

Minneapolis. Minn ........ 
Do .................... 
Do 
Do ..................... 

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

Designation of bench 
n.ark . Placc . 

- 

P . B . M . Pillsbury 

T . B.M.12 ......... 
P . B . M . ~ ; ~  ........ { Top of ea over same 
P . B . % . Great 

Hall . 

Standard elerntion . 
Place . 

Afetem . 
847.859 

;:::::: 
ij;;gi 
816.100 
827.472 

::;; 
E::$; 
847.016 
850.993 
887.410 
876.934 

835.034 
838.988 

856.088 
860.051 

E: 
8N.983 
879.877 

:$: 2; 
895.205 
873.240 
897.514 
901.468 

:!E:lii 

:!;: iji 

:;!:$: 

::$::: 
:;:.E," 
931.097 
935.080 :::::; 
933.197 
937.151 
912.793 
949.428 
953.391 
947.835 
951.E62 
965.199 

969.152 968.959 
973.922 
979.746 
983.719 
954.561 
958.525 
999.923 

1013.207 
1011.404 

i:::: :l: 

N~~~ ~ ~ ~ ~ l t ~ ~ .  Minn ...... B 
......... Do .................... 

Near Little Falls, Minn .... 
DO .................... 

Little Falls, Minn ......... ......... 

Belle Prairie, Minn 

Near Belle Prairie, Mbn ... 
Near Fort Ripley~ Minn... 

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

Near Old Fort Ripley, 

Near Island No . 22, Minn .. 
Near Old Crow Wing ......... 

Do .................... 
Near Brainerd, Minn ...... 

Do .................... ......... 
DO .................... T . B . M . 196 ......... 

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

DO 

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

Near Little Falls, Minn .... 
........ 

......... 

Minn . 

Ferry, Minn . 

Brainerd, Minn ............ B 

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

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

'Near Brainerd, Minn ...... ..... 
Near mouth of 

River, Mmn . ........ .................... 
''0 of capoversame 

Minn . To ofcapoversame . 
Minn . To of cap over88me 

Near Island Lake,Minn-.- To of capoversame 
Near Towhead Rapids, {P.%. M . "$2 ......... 

{y 
ofcapoversame 

NearIsland No . 1, Minn ... ;ks:;;g;i 
Near D~~~ ~ ~ ~ ~ k ,   in^... 

Do 
Near Old Indian Mission, b.b. M . ......... 
Near mouth of Pine River, (P. b M . e; 2. ........ 

{ P . E .  M . q a  ......... 

B 
. b . M . 1;' ......... 

Minn . 

{ P 
NesrmouthofHay Creek, ......... 
Near mouth of Cedar 

Near Aitkin, Minn ........ 

Minn . 
Brook, Mmn . 

hitkin, W i n  .............. 

Northern . 
Do .................... P . B . hf . Brewery ... 
Do .................... T . B . M . l l  ......... 
Do .................... P . B . M . Gluck ..... 
Do .................... P.B.M.v-.--.--. {To ofcapoversame 
Do .................... T.g .M.3  ........... 

Near Minneapolis, Minn ... f T  . B . M . Agx ........ 
o of cap over same 

To of cap over same 
Near Anoka, Minn ........ T . b . bi . '27 ......... 

Do .................... . . M.Ll Dunn.... To of cap over same 

Do .................... p.B.M.%'- . - - - - - -  {To ofcapoversame 
{P.%. M.A powell ... {'p of cap over same .b. M.xp ........ 
To of cap over same 

Anoka, Minn .............. 1'. b . M . Anoka ..... 

....... [: . B . M . z p  ........ 

DO .................... {T.b.  M . 29 ......... 

Near Pridley, Minn 

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

Do 

Do .................... 
Near Anoka, Minn ........ 

Near Elk River, Minn ..... 
Elk River, Minn .......... 

Near Otsego, Minn ........ 
Near Monticello, Minn ..... 

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

Monticello, Minn .......... 
Do .................... .......... 

Near Monticello, Mi nn ..... 
Do .................... 

Near Bear Island, Minn ... 
Do .................... 

Near Clearwater, Minn .... 
Do .................... 
Do .................... 

Near S t  . Augusta, Minn ... 
East S t  . Cloud, Mi nn ...... 
St . Cloud Minn ........... .. 
Near St . &loud, Minn ...... T . B . M . 110 ......... 

P. B . M . 9" ......... 
To ofcapoversame Near Sauk Rapids, Minn .. { Do .................... T . b . M . 112 ......... 

Do .................... 
Near Little Rock, Minn ... 
Near Rice, Minn .......... 

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

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

Near Itasca, Minn ......... 

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

......... 

. 
. 

......... 

......... 

......... .................... To ofcapoversame 
Near North Prairie, Minn .. {$;';z;Jf:;;;,-; i 

P.b.M.?g ......... 
{Topof cap over 6ame .................... Do 

1015.462 
1032.189 
1003.955 
1001.108 
1005.162 

t:i 
1023.364 
1027.328 
1030.435 
1034.407 
1055.421 
1050.400 
L051.82G 
1055.805 
1053.823 

i : ~ ~ : ~ ~ ~  
1056.408 
044.450 
048.413 

1029: 345 

8&::: 

Neter .; . 
__ 
258.42 

252.40 
242.01 
243.22 
258.36 

Brainerd Minn ............ T . B . Y . 201 ......... 
Near Leak, Mmn ......... T . B . M . 3 ........... 

Do .................... T . B . M.5 ........... 
........... 1 P . B . Af . Merriflcld .. 

To ofcapoversame Merrifield, Minn 

Do .................... I T . I3 M . 14 .......... 
IIubert Minn ............. 1 T . B: hl . 18 .......... 

Do .................... I T . B . M . 21 .......... 
Do .................... T B M.22 .......... 
DO .................... 1 T: B: M . 23 .......... 

Pequot, Minn ............. T . B . M . 24 .......... 
P . B . M . Pequot .... 

Do To ofcap over same 

Near Pine River, Mmn .... T . B . M . 30 .......... 
Do .................... T.B.M.31 .......... 
DO .................... T . B . M . 32 .......... 

Near MerriEeld, Minn ..... 1 T . B . M . 6 ........... 

Near Merrifield Mmn ..... 'T . % . M . 10 .......... 
Near IIubert, dhii ........ 1 T . B . M . 13 .......... 

Near 1I;bert Minn ........ 1 T . B . hf . 18 .......... 
Near Pequot: Minn ........ 1 T . B . bf . 20 .......... 

.................... 
Near Pe uot Minn ........ I T . b . bl . 26 .......... 
Jenkins,%ink ............ T . B . M . 28 .......... 

331.30: 
332.51' 
332.73 
333.93 
336.041 
337.241 
338.90: 
340.11: 
339.33: 
340.741 
341.94: 
343.721 
344.93: 
346.03< 
347.24s 
348.085 
349.30: 
350.615 
351.83E 
353 . Go4 
354.81f 
353.41i 
354.8% 
360 . 615 
361.82f 
361.634 
362.841 
358.624 
359.834 
363.141 
364.353 
377.19: 
372.2GE 
370.4% 
371.635 
368.182 
369.426 
369.457 
370.669 
366.757 
367.971 
367.260 
368.468 
370.355 
371.56E 
368.274 
309.4% 
377.687 
378.894 
359.161 
360.370 
364.266 
365.476 
362.169 
363.372 
363.955 
365.166 
367.453 
368.664 
369.086 
370.296 
367.250 
368.4CO 
364.845 
366 . 056 
364.983 
366.190 
370.397 

367.459 
371.586 
372.208 
372.267 
370.521 
371.734 
3 i l  . 437 
371.810 

307.134 
373.528 
366 . 832 
372.194 
378.443 
388.874 
390.804 
389.391 
390 . 601 
387.985 
386.266 
388.638 
388.072 
390.213 

372 . no1 

Feet . 

1086.946 
1090.923 
1091.6% 
1095.572 
1102.511 
1106.455 
1111.881 
1115.851 
1113.308 
1117.931 
1121.855 
1127 692 
1131.668 
1135.297 
1139.266 
1142.019 
1146.001 
1150.318 
1154.312 
1160 . 116 
1164.102 
1159.502 
1163.472 
1183.124 
1187.097 
1186 461 
11901434 
1176.585 
1180.555 
1191.419 
1195.382 
1237.504 
1221.343 
1215.303 
1219.272 
1207.947 
1212.025 
1212.127 
1216.103 
1203.269 
1207.251 
1204.919 
1208.882 
1215.073 
1219.052 
1208.246 
1212.202 
1239.128 
1243.088 
1178.348 
1182.314 
1195.096 
1199.068 
1188.216 
1102.163 
1194.078 
1198.048 
1205.552 
1209.525 
1210.910 
1214.879 
1204.886 
1208 . 356 
1190.995 
1200.969 
1197.449 
1201.409 
1215.211 
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Near Pine River Minn ... 
Pine River, M i n i  ......... 

.................... Do 
Near Pine River, Minn .... 
Near Mildred, Minn ....... 

Do .................... 
Near Backus, Minn ........ 
Backus, Minn ............. 
Near Island Lake, Minn ... 

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

Near Hackensack, Minn ... 
Do .................... 

Hackensack, Minn ........ 
Do 

Near Rackonsack, Minn ... 
Do .................... 
Do .................... 

Lothrop, Minn ............ 

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

Near Hunters, Minn ....... 
Hunters, Minn ............ 
Near Hunters, Minn ....... 
Near Walker, Minn ........ 

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

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

Near Walker, Minn ........ 
Do .................... 
DO .................... 
Do .................... 

Near Leech Lake, Minn ... 
Leech Lake, Minn ......... 
Near Leech Lake Minn ... 
Near Wilkinson, kinn ..... 

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

Near Cass Lake, Minn ..... 
Do .................... 
Do .................... 

............. Walker, Minn 
.................... 

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

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

I 1 Standard elevation . I/ I I Standard elevation . 

T . B . M . 33.- ........ 
T . B . M . 35 .......... 
P . B . M . Pine River . 
To ofcapoversame 
{T.%. M . 37 .......... 
T . B . M . 39 .......... 
T . B . M . 41 .......... 
1'. B . M . 43 .......... 
P . B . M . Backus .... 
To of cap over same 

{T . b . M . 46 .......... 
T . B . M . 48 .......... 
T.B.M.49 .......... 
T . B . M . 50 .......... 
T.B.M.52 .......... 
T . B . M . 53 .......... 
P . B . M . Hackensack { To of cap over same 
T . b . M . 54 .......... 
T . B . M . 55 .......... 
T.B.M.56 .......... 
T . B . M . 57 .......... 
1'. B . M . Portage 

To of cap over same 

T . B . M . 62 .......... 
1'. B . M . 63 .......... 
T.B.M.64 .......... 
T.B.M.65 .......... 
P . B . M . Walker .... { To of cap over same 
P b M Cole 
P . B . M . Water Tank 
T . B . M . 69 .......... 
T.B.M.71 .......... 'r . B . M . 72 .......... 
R.R.B.M. ......... 
T . B . M . 73 .......... 
P . B . M . Leech Lake . 

1'. B . M . 78 .......... 
1'. B . M . 79 .......... 
T.B.M.80 .......... 
T B M 81 
T.B.M.82 .......... 
T . B.M.83 .......... 
P . B . M . Steamboat 

Lake . 
To of cap over same 
T B M 86 
T . B . M . 87 .......... 
T.B.M.89 .......... 
T . B.M.80.- ........ 

Lake . 
'T. b . M . 60 .......... 

. . . ....... 

{ To ofcap over same 
T . % . M . 77 .......... 

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

L B . N . 85 .......... . . . .......... 

Designation of bench ___ 
Meters . Place . mark . 

.......... Cass Lake. Minn 
Near Cass Lake Minn ..... 

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

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

Near Bemidji, Minn ....... 

Near Farris, Mhn ......... 
.................... 

Do .................... 
Near Rosby, Minn ........ 
NearSouthBemidji,Minn . 

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

Bemidji, Minn ............ 
.................... Do 

Do .................... 
Near Bomidji, Minn ....... 

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

P . B . M . Wye ....... 
To ofcap over same 

M.93 .......... 
1'. B . M . 94 .......... 
T . B . hl . 97 .......... 
P . B . M . Midge Lake . 
TO ofcap oversame 
(11 . b . M . 101 ......... 
T . B.M. 102 ......... 

{T . 5 . 

T . B . M . 103 ......... 
T . U . M . 105 ......... 
T . U . M . 107 ......... 
1'. U . Id, . 108 ......... 
I Bemldji----.-.--. 
1 o ofcap over same 

M . 111 ......... 
1'. B . M . Willets .... 
1 op of ca over same { y  . B . bf. BemidJi 

Tank . 
T . B . M . 114 ......... 

j r  . II . M . Dorman .... 
g. M.E)ollette ..... 

{ y  . k 

1;: ofca oversame 

392.654 
395.515 
394.592 
395.797 

408.997 
406.431 
411.066 
407.059 
408.269 
409.870 
404.642 
407.124 
411.737 
422.541 
422.664 
422.511 
423.726 
430.989 
433.504 
426.416 
425.327 
423.413 

424.627 
422.890 
408.774 
400.310 
397.496 
398.934 
402.531 
403.737 
401.982 
413.719 
404.002 
398.958 
397.688 
396.745 
405.220 
405.956 
407.161 
400.500 
399.153 
396.935 
397.488 
400.931 
396.402 
397.808 
397.780 

398.987 
400 . os1 
407.102 
407.715 
408.745 
405.728 

405.629 
406.844 
402.134 
409 . G15 
412.837 
404.525 
405.734 
404.537 
405.859 
407.951 
411.090 
414.146 
414.594 
415.236 
416.449 
411.145 
413.841 
415.052 
414.886 

410.290 
419.016 
420.227 
415.110 
416.324 
447.345 
448.561 
421.370 
422.588 
425 . 638 
426.849 
430.911 
432.123 
612.018 
513.234 
453.267 
454.4% 

399.440 

*Moved by the railroad c( 

Place . 

451.293 
452.505 
46fi . G24 
467.840 
453.647 
454.859 

403.730 
404.878 
406.078 
400 . 687 
401.884 
403.025 
398.985 

400.196 
........ 
397.942 
410.045 
408.357 
399.592 
402.322 
405.201 
403 . 626 
401.699 
401.166 
400.132 
401.621 
402.836 
401.220 
402.432 
399.003 
402.601 
403.809 
402.127 
401.920 
399.103 
399.205 
402.658 

pmy in 1904; present elevation not determined . 

394.192 

400.421 
390.662 

390.011 

392.067 

389.691 
390.890 
389.806 
387.975 
387.982 
389.010 
390.221 
392.549 
392.962 
389.012 
390.222 
380.424 
391.635 

Foct . 

1480.617 
1484.593 
1530.915 
1534.905 
1488.340 
1492.317 

1324.590 
1328.337 
1332.274 
1314.587 
1318.514 
1322.258 
13O9.003 

1312.977 

1305.582 
1345.290 
1339.751 
1310.994 
1319.951 
1329.397 
1324.229 
1317.907 
1316.159 
1312.766 
1317 . &52 
1321.637 
1316.336 
1320.312 
1309.063 
1320.867 
1324.830 
1319.312 
1318.632 
1309.390 
1309.725 
1321.054 
1319.548 
1323.501 
1304.427 
1308.389 
1292.629 
1296.553 
1301.845 
1305.794 
1287.9M) 
1291.943 
1283.849 
1284.575 
1288.553 
1290.765 
1301.487 
1301.897 
1292.183 
1296.149 
1292.104 
1296.795 
1300.798 
1289.345 
1293.279 
1283.449 
1287.380 

1281.697 
1285.758 
1313.715 
1281 697 
12791587 
1283.554 
1281.520 
1277.681 
1281.602 
1288.150 
1292.123 
1279.561 

1286.307 

1278.511 
1282.445 
1278.889 
1272.881 
1272.904 
1276.277 
1280.250 
1287.888 
1289.243 
1276.284 
1280.254 
1280.916 

......... 

1280 .ma 

1284 . a 9  
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.................... u u  
DO .................... 

Blackberry, Minn ......... 
Do .................... 
Do .................... 

mark . Place . 

IF of cap over same 

T . B . M . 229 ......... 
T.B.M.230 ......... 
B . M . Blackberry ... 
Top of cap over same { 

r . B . M . 2 2 6  ......... 

I Meters . I 

Duluth. Minn ............. 
Do .................... 
Do .................... 

West Duluth, Minn  ....... 
Near Duluth, Minn ........ 

Do .................... 
Smithville. Minn .......... 

Near La Prairie. Minn ..... P . B . M . Prairie 

(A La Prairie ........ 
River . 

n . 

B.M. l o f U  . S.Eng .. 
B.M. 19ofU.S.Eng. 
B.M.23ofU.S.Enx. 
B . M . Iron Bay Iron 

P . B . M . 1 ........... 
P . J3 . M . lh ......... 
P.B.M.2 ........... 

Works . 

DO .................... 
DO .................... Short Line Park, Minn ..... 

Thomson, Mnn ........... 
Do .................... 

Carlton Minn ............. 
Near dr l ton,   inn ........ 

DO .................... 
Near Barnum, Minn ....... 

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

Moose Lake . Minn ......... 

391.06E 

.......... 
391.08s 
394.911 
396.98s 

395.94s 
397.1lx 

396.77e 

P.B.M.2A ......... 
P. B . M . 3 h  ......... P . B . M . 3 ........... 
P . B . M . 4 ........... 
P . B.M. 4A ......... 
P . B . M . 5 ........... 
P . B . M . G ........... 
P.B.M.6A ......... 
1’. B . M . 7 ........... 
1’. B.M. 7 h  ......... 
1’. B . M.8 ........... 
P . B.M.8A ......... 
P . B . M . 9 ........... 
P . B . M . 9A ......... 
P . B . M . 10 .......... 

Aitkin. Minn .............. ” 
Near Aitkin, Minn ........ 

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

Near Waldeck, Minn ...... 
Do .................... 

. M‘ w...... ... { ~ o p  of cap over same 

..... 

..... 

... Waldeck, Minn ............ 
Near Waldeck, Minn ...... 

Do .................... 
Near Portage, Minn ....... 

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

Top of ca over same 
Do .................... . & E .  E . M  ....... 
Do .................... 
Do .................... 
Do .................... 

.... 

........ 
..... ......... Near Libby, Minn 

NCW Mississippi, Minn .... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near V e m ,  Minn ......... 
Near Blackberry, Minn .... 

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

.... 
....... 

..................... Do 
Stur-eon Lake, Minn 

60 .................... 
Willow River . Mi nn ....... 

...... . . ........ . . .......... 1’. B M loa 
1’. B M 11 
1’. B . M . 1lA ........ 
1’. B . M . 12 .......... 

Do ..................... P . B . M . 12A ........ 
Kettle River, Minn ........ 1’. B . M . 13 .......... 

DO .................... I 1’. B . M . 13A ........ 

304.926 
366.13C 
364.985 
366.203 
364.96s 
366.183 

366 . 9W 
365.87: 
367.088 
366.144 
367.358 
366.989 
368.209 
367.567 
368.772 
367.875 
369.087 
368.212 
369.428 
368.808 
370.016 
373.339 
374.551 
372.495 
373.706 
370.855 
372.068 
371.461 
372.670 
370.991 
373.017 
374.236 
377 . 905 
379.125 
376.141 
377.352 
376.803 
378.016 
378.885 
380.098 
380.020 
381.835 
382.482 
383.694 
382.436 
383.648 
385.118 
386.335 
386.023 
387.239 
390.317 
391 . X30 
395.189 
396.404 

......... 

191.161 
185.235 
185.812 
191.707 

193.603 
194.815 
214.300 
215.513 
291.396 
292.613 
326.346 
327.558 
332.190 
339.414 
340.628 
332.582 
333.801 
355.317 
356.527 
360.217 
361.440 
323.0i6 
324.20% 
325.483 
320 . 706 
313.155 
314.3iO 
314.114 
315.329 

Desimation of bench 
mark . Place . 

Meters . 

344.34f 
345.551 
341.13: 
342.351 
313.77C 
314.05t 
315.22 
300.6iC 
301.891 
296.7X 
297.93s 
289.17E 
288.391 
289.613 
284 . 76D 
285.98D 
279.128 
280.344 
280.202 
273.632 
274.844 
272.586 
272.106 
273.323 
271 . 609 
272.821 
270.511 
271.728 
278.920 
277.341 
278.565 
277.291 
278.507 

285.228 
282.915 
284.128 
286.076 
285.094 
286.312 
285.036 
286.252 
282.143 
283.362 
275.296 
273.143 
274.360 
272.718 
273.928 
216.791 

284 . oio 

194.253 
191.382 
170.057 
169.151 
105.174 

169.’971 
166.213 

168.686 
169.924 
170.796 
188.513 
169.752 
169.034 

169.549 
171.736 
170.812 
170.919 
169.762 

171.849 
173.092 
164.954 
168.551 
169.271 
107.675 
168.912 
171.625 
172.864 
169.030 

173.585 
169.136 
170.374 
170.778 
167.219 
168.985 
174.332 
175.509 
168.171 
167.216 
169.780 
174.949 
176.190 

Feet . 
1129.742 
1133.718 
1119.197 
1123.196 
1029.427 
1030.372 
1034.374 
986.448 
990.455 ’ 
973.489 
977.489 
948.738 
946.166 
950.172 
934.280 
938.282 
915.772 
919.762 
919.296 
897.741 
901.71s 
894.303 
892.731 
896.727 
891.104 
895.090 
887.501 
891.495 
915.090 
909.910 
913.925 
909.746 
913.735 
931.790 
935.786 
928.197 
932.177 
938.568 
935.346 
939.342 
935.156 
939.145 
925.664 
929.663 
903.200 
896.136 
900.130 
894.742 
898.712 
711.255 

037.312 
627.892 
559.897 
554.956 
541.908 

557.047 
545.317 

553.431 
557.492 
560.353 
652.863 
666.928 
654.572 

556.202 
603.437 
560.406 
560.757 
656.961 
663.808 
567.886 
541.187 
552.988 
555.350 
550.114 
554.172 
563.073 
667.138 
554.559 

569.503 
654.907 
558.969 
560.294 
648.018 
554.412 
571.954 
676.013 
651.741 
548.008 
557.020 
573.979 
678.050 
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-1 1 Standard elevation . 11 I I Standard elevation . 
_.__ 

Place . Designation of bench ~ 

mark . 
Meters . 

Nmion. Mo ............... 
Do .................... 

Near Marion, Mo .......... 
Moniteau Creek,Mo ....... 
Near Sandy Hook Land- 

$0 .................... M 
M ..... 
M 123 ......... 

in Mo . 
Sandy IIook Landing, Mo . 
Near Sandy Hook Land- 

P . B . M . 119 ......... 
T . B . M . 230 ......... 
1'. B . M.232 ......... 
P.B.M.120 ......... { To of cap over same 
T . E Id 236.-. ...... . . 

in Mo . 50 .................... 
Near Geigers Landing, MO . 
Geigen Landing,Mo ...... 

Do .................... 
Do ............ :. ...... 

New Geigon Landmg, MO . 
Near wolf Point, MO ...... 
Wolf Point, Mo ............ 

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

Mount Vernon Landmg, 

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

Near Terrapin Island, Mo .. 

Mo . 

T . B . M.240 ......... 
T . B . M . 241 ......... 
P B M.124 ......... 

T . B . M . 242 ......... 
T . B . M . 243 ......... 
P.B.M.126=? ..... { To ofcapoversame 

{P . E.Id.l27=Y. .... 
1~~ o~capoversamc 
T . $ . M . 250 ......... 
P . B . M . 128 ......... 
P . B . M . 129 ......... 

{To ofcapoversame 
T . E . M . 253 ......... 
P . B . M . 130 ......... 
P . B . M.131-+. ... { Top of cap over same 

~b OverSamO 
'1'. 8 . M . 125 ......... 

170.894 
166.468 
168.901 
172.453 
173.694 
171.941 

170.941 
177.132 
178.373 
172.734 

171.419 
169.873 
177.166 
178.403 
175.386 
173 . 684 
174.215 
176: 430 
177.669 
178.932 
180.173 
177.077 
184 . 662 
179.122 
180.358 
172.156 
175.695 
177.632 
178.874 
175.834 
177.072 
180.743 
181.9SG 
179.614 
179.050 
180.287 
181.272 
182.238 
183.475 
175.883 
178.354 
177.316 
178.559 
178.382 
179.082 
180.319 
182.710 
182.532 

178.824 

172.460 
t 

181.774 
181.569 

182.811 
186.161 
186.162 
185.294 
180.86E 
182.108 
181.804 

183.040 
183.856 
182.994 
184.233 
184.260 
185.497 
183.554 
188.898 
190.137 
183 . GO2 
187.199 
188.439 
188.481 
184.986 
184.406 
182.969 
184.193 
184.390 
185.145 
187.539 
188.330 
186 . 404 
187.643 
188.903 
188.622 
186 . 084 
187.322 
188.036 

182, 469 

Near Rochoport. Mo ....... 
Near Overton,Mo ......... 
Near Boonville, Mo ....... 

Designfition of bench ___ 
Place . marl; . 

Feet . Meters . 

{$$~";$~;~;~~~~ 
fP . B . M.133=9 ..... 

P.B.M.135 ......... 
\To ofcopoversame 
P . E . M.134 ......... 

188.247 
189.483 
194.264 
191.897 
187.093 

202.218 
188.44G 
189.684 
190.555 
191.795 
194.344 
193.706 
191.261 
192.497 
192.387 
188.742 
189.979 
190.875 
192.118 
190.935 
192.171 
191.980 
193.221 
192.895 
194.135 
193.517 
194.757 
193.767 
195.003 
194.565 
195.807 
195.682 
196.841 

196.412 
197.655 
19: . 574 
195.211 
194.452 
198.239 
196.023 
197.266 
197.200 
198.441 
198.482 
199.722 
198.727 
199.967 
199.431 
200.670 
200.751 
201.994 
205.351 
206.59C 
204.781 
200.9oc 
202.141 
207.02: 
208.62i 
209.87. 
204.91I 
206.331 
205.79- 
208.33: 
205.61( 
206.84t 
212.57: 
213.81: 
209.376 
208.842 
208.160 
205.527 
206 770 
206.735 
207.501 
208.741 
207.518 
208.174 
206.407 
207.647 
207.982 
209.217 
208.751 
209.377 
207.545 
208.107 
209.960 
211.195 
210.786 
206.135 
207.380 
211.846 
212.242 
214.713 
213.025 
214.265 

NearElliottsLanding. Mo . { TO ofcapoversame 
Elliott8 Landing. Mo ...... P . . M . 136 ......... 

P.B.M. 137-J,= ..... 
Do .................... To of cap over same 

NesrFrnkl.IIsland,MO .. T.E.M. 271 ......... 
Near &mnville,Mo ........ P . B . M . 138 ......... 

P.B.M.139 ......... 
Do To ofcapoversame .................... M . 276 ......... Do {T . 8 . 

P.B.M. 140=+ .... 
Do To of cap over same 

Boonvillc.Mo ............. '1'. E . M.279 ......... 
Do .................... Highwater . mark. 

1844 (Main Street) . 
Do .................... P . B . M . 144=Old 

B . M . 121 . 
DO .................... U . S . Signal Service 

DO .................... Highwater mark. 

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

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

gauge . 
1844 bridge) . 

Do .................... P.B . d.1 41 ... 
P . B . M . 1421'4dj.. 

Do .................... Boonvillo . 
TO ofcapoversame 

DO .................... 1'. B.M. 143 ......... 
Do .................... P . D . M . 145 ......... 

P.B.M.146 ......... { TOP of cap over same . P . B . M . 147=%' (new position) . 
TO of cap over same . M . 286 ......... 
p.B.M.148 ......... 
TOP ofcap over same 
p.B.M.149 

Xoar Lisbon,No .......... { TO of cap over same 
Do .................... P . . M . 150 ......... P B N 151-9 ..... 
DO .................... ~b bf&poversame 

P.B. M . l52='8 ..... .D 0 .  ................... To ofcapoversame 
{T . E . M . 297 ......... Do .................... 

1)o .................... P . B . M . 153 ......... 
T.B.M.3OO ......... 
P.B.M. 154-9 Do 
TO of cap over same c . E . M . 301 ......... Do , 

Do .................... 
Do .................... T . B . M 302 

T.B.M.303 ......... Do .................... 
1'. B . M . 155 ......... 

Near Richland Creek, Mo .. { TO of cap over same 

Near Glasgow,Mo ......... { TO of cap over same 

Do .................... 'T . 8 . M . 280 ......... 

........ Near Franklin. Mo 

Near Boonvillo. Mo ........ 
Do .................... 
Do .................... 

......... 

Do .................... {T . 8 . M . 295 ......... 

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

Near Bluffport, Mo ........ T . B . M . 304 ......... 

Near Richland Creek, Mo .. T . B . M . 305 ......... Near Jiloffport. Mo ........ P . 8.M. 156 ......... 
P . B . M6.157=9 ..... 

. . ......... Do .................... T . E N 309 

Fe?t . 

617 . 607 
621.662 
637.348 
629.582 
613.821 

663.444 
618.260 
622.322 
625.179 

637 . 610 
635.517 
627.495 
631.551 
631.190 
019.231 
623.289 
626.229 
630.307 I 

626 . 426 
630.481 
629.854 
633.926 
632.856 
636.925 
634.897 
638.965 
835.717 
639.772 
I38 . 335 
642.410 
642.000 
645.803 

629.247 
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............ Lexington. Mo 
Do .................... 
DO .................... 
Do .................... 
DO .................... 

Designation of benc 
mark . Place . 

P.B. N.203=? .... { To of cap over aami 
T.E.M.423 ........ 
P . B . N . 204 ........ 
T.B.M.424 ........ 
P . B . M . 205=Old 

Near Lexington. Mo ...... P . B . M . 202 ........ 
Do .................... T . B . M . 422 ........ 

Near Lexington, No ....... 
Do .................... 
Do 

Near Wellington, No ..... 
Do .................... 

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

B . M . 190 . 
T . B . N . 4251Old 

B.N.191. ~ 

P . B . M.206. .. 
P.B. N.207. .. { To ofcapover 

{;&,E:' &-ir 
T . B . $429- 

B . M . 194 . 
Do .................... 

Wellington, N o  ........... 
Do .................... 

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

........ 

Near Waterloo, Mo 

Napoleon, Mo 
Near Napoleon, Mo 

Do .................... 
Near Sibley Bridge, Mo .... 
Matthewa Landing, No .... 

..... ..... 
a8m1 

aami 
=Old 

..... 

.. 
N.210. ....... 

T.B.M.431 ........ 
P.B.N.211 ....... 
To of cap over aami 
P.g.M.212=4p. .. 
To of cap over aamc 

P.B.M.213 ........ 
To ofcapoveraamc 

T f; M 436 

,$;~:l~~;& 

. . . ........ ' 
'T . B . 2 445- Old 

R.M-210 

...... Near New Sibley, No 
Do .................... 

Litt le Blue River,Mo ..... 
Near MMissouri City, Mo .... 
Atherton, No 

Near Atherton, N o  
Blue Mills Landing,Mo .... 

DO .................... 
DO .................... 

Courtney, Mo ............. 
Near Courtney Mo ........ 

Wayne, No ............... 
Near Wayne, Mo 
Near Independence, Mo ... 
Near Kansas City, Mo . ~ ~. . 

Do 
K8nsas City, No .......... 

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

Kansss City, Kana ........ 
Do .................... 
Do .................... 
Do .................... 
DO .................... 
Do .................... 

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

Near Independknce, No .... 
.................... Do 

.......... 

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

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

........... r%.-ii.-iii ........ 
To of cap over aame Near Sibley, Mo 

Sibley Mo ................ P . b.M.216 ........ 
Neardibley, Mo ........... P . B . M . 217-Cap 

over . 
P..B..M.'218 ......... 
To of cap over same { 
T . B . N . 458 ......... T.E.M.457 ......... 

......... 

I) . N . 33 of 1878 . 
T M . 465 ......... 
T . B . M . 466-Old 

T . B . N . 467=Old 

........ 
470 ......... 

T . B . M . 471 . z ....... 
P . B . N . 223-9 .... 
To of cap over eame 
P.B.N.225 ........ 
To of cap over eame 
P.B.M.227 
To ofcapoversame { {'.E. M . 228-3a ..... 
Top of ca  over same 
T . B . 2 478-Old 

T . B . N . 479 ........ 
1'. B . M . 229 ........ 
T . n . N . 480-oid 

P . n . M . 230-9. ... 
To ofcapoversame 

P . n . N . 233 ........ 
T . B . M . 482 ........ 
P . B . M . 234 ........ 
T . B . M . 483 ........ 
P . B . N . 235 ........ 
T . B . M . 484 ........ 
T . 1l . M . 485=Old 

T.-B;,M. 486=City 

{P.% . M . 224 ........ 
{ 
P . % . M . 226 ........ ........ 

B . N . 240 . 

I) . M . 242 . 
'T.5. N . 481 ........ 

B . N . 248 . 
Do .................... 
Do 
Do .................... 

Near Quindaro, Kana ..... 
Do .................... 

.................... 
B . M . 

T . B . M . 487 ........ 
P.B.N.236 ........ { To ofcapoversame 
1'. f3 . M . 237 ......... 
{G ;F;gi:&$i&' 
T . B . N . 492 ........ 

Near Nearman. Kans ..... &,';gi?!;;$ &-; 
Near Pomeroy. K a M  ..... ./ P. 5 . N . 240 ........ 

Do .................... T.B.N.495 .......... 

Place . 
Feet . Meters . Meters . 

212.034 
210.451 
209.67C 
210.91c 

209.613 
209.360 
219.389 

212.239 

211.396 
211.054 
212.295 
212.360 
213.593 
212.271 

214.390 
215.634 
218.336 
219.163 
212.033 
213.269 
215.412 
216.653 
219.508 
215.347 
216.584 
216.623 
217.863 
218.620 

217.937 
219.172 
227.413 
215.926 

217.328 
218.561 
222.957 
223.600 
218.354 
219.597 
222.205 
223.442 
224.557 
225.790 
227.767 
223.238 

220.739 

223.283 
224.514 
226.109 
229.721 
223.266 
224.508 
227.420 
228.04 1 
229.277 
226.506 
223.895 
225.132 
223.807 

226 . 127 

228.062 
228.228 
233.540 

227.376 
228.621 
229.352 
228.726 
227.859 
229.527 
228.2G2 
225.997 
225.465 
230.971 

237.236 

232.393 
228.402 
229.640 
229.2Gl 
227.538 
228.779 
235.587 
227 . G78 
228.909 
230.957 
230.957 

211.050 

225 . o4n 

230.378 
231.615 
236.160 
229.549 

235 . 855 
230.782 

236.390 
235.579 
236.818 
234.311 
235.554 
235.697 
235.713 
236.950 
242.023 
242.147 

243.190 
244.416 
244.190 

255.689 
254.948 
240.9n2 

243.289 
242.551 
243.020 
238.519 
239.740 

241.418 
245.712 
246.941 
245.604 
246.830 
243.196 
244.433 
249.204 
250.433 

240 . 186 

245.406 
246.648 
251.444 
252.670 
251.187 
252.421 
250.322 

Feet . 
755.832 
759.890 
774.802 
753.112 
757.157 
773.801 

753.643 
754.421 
758.496 
771.629 
755.428 
759.477 
761.688 
799.283 
803.361 
156.229 
760.294 
763.037 
770.330 
807.679 
811.744 
767.144 
781.681 
786.517 
768.945 

774.792 
771.196 
778.273 
787.603 
791.691 
788.059 
781.659 
785.189 

775.556 
772.895 
776.960 
768.736 
772.813 
773.283 
773.335 
777.393 
794.037 
794.444 

792.571 
800.93a 
804.995 
796.590 
774.001 

789.729 
780.441 
784.510 
784.907 
788.945 
785.333 
784.155 
788.181 

795.701 
799.762 

198.709 

797.888 
801.888 
801.147 

838.873 
836.442 
790.622 

795.769 
797.328 
782.541 
786.577 
788.010 
792.052 
806.140 
810.172 
805.786 
809.828 
797.886 
801.944 
817.597 
821.629 
805.136 
809.211 
824.946 
828.968 
824.103 
828.151 
821.285 

778.040 

787.610 

z89 . 743 

798.191 
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Place. 
Fret. 

I Standard elevation. I I  I I Standard elevation. 
Drsiynstion ol bench ___ 

mark. 
Metem. 

Designation 01 1)ench 
mark. Plare. 

Meters. 

St. Joseph, Mo.. . __. __.__. 
Do .._..___.._.__._.... 
Do . .____.___________._ 
Do .._._..____ ~ __._..__ 

T. B. M. 580 _........ 
1’. B. M. 282 .._..... 
T. B. M. 582-Old 

T. B. M. 583-Old 
B. M. 313. 

R. M. 312. 

Near McPaol, Iowa.. . . . . . 
Do __._.__.____._______ 

Ncar Bartlett, Iowa.. . . . . . 
Do.. . . . . . . . . . . . . . . . . . . 

Near Haynies, Iowa.. . . . . . 
Haynies, Iowa. . . . . . . . . . . . 
Near Paciflc JunctionJowa 

P. B. M. 330=1p  .... 
Top of cap over same 

[;pgfcap ’. ’. M.331.----- .-  over same 

To oEiit$;;;&-; 
{P. 

%. M. 333.. . . . . . . 
To ofcapoversame 

ppt fcapoversame ~ . 3 3 4 = + * - - - -  . 
M. 335 ... . .. .. 
cap over same 

To , ~ ; p ” ~ $ ~ ~ > & - ~  

{ 
251.823 
249. Si8 

250.728 

249.882 
251.108 
253.660 
252.773 
266.463 
256.356 
255.113 

252.352 
248.922 
250.142 
247.585 
248.818 
249.872 
250.858 
249.911 
251.101 
254.476 
255.702 
252.896 
254.108 
252.002 
253.227 
253.926 
255.136 
253.504 
257.048 
258.259 
255.524 
256. 730 
260.269 
261.474 
257.378 
258. 608 
258.304 
259.517 
260.247 
262. 677 
263.887 
261.593 
258.877 
260.101 
257.983 
259.214 
258.447 
259.672 
260.398 
261.6% 
261.069 
262.298 
263.249 
263.310 
2G4.534 
2G.L. 011 
264,. 182 
205.410 
286.642 
266.3iO 
267.592 
265. 9G5 
267.191 
289.200 
288.9G5 
270.191 
269. 530 
270. 766 
2iO. 448 
271. 671 
271.098 
272.325 
273.220 
2i4.442 
272.567 
273.790 
274.812 
278.039 
276. 859 
275.240 
276. 468 
276. 006 
277.222 
279.lGO 
280.386 
280.314 
281.541 
280.466 
281. GO1 
282.304 
283.632 

250.949 

Do. .. . . . . . . . . . . . . . . . . . 
Do. ._ ___. ._ . . . __. . . . . . 
Do _ _ _ _ _ _ _ _  __________ .  . 
Do ..____________._.... 
Do. ._. . __. . . . . . . . . . ... 
Do. _ _  __. __. __. . . . . . . . . 

-. ~~. .~~ 
P. B. M. 2 8 3 = y  ..... 
ro  ofcap oversame k.%. M. 284.. . ._. .. 
T. B. M. 584.. . . .... 
P. B.  M.2  85... ...... 
P. B. M. 286. . -. .. .- 
T.=B;,M. 585-CitY 

I /  I l -  

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

Near Amazonis, Mo.. . . . . . 

820.136 
823.322 

T. B. M. 589.. . ..... 
P. 13. M. 289.. . . .... 
TOP of cap over same 
P.B.M.291_... . . . .  {, rou of can over same 

P. B. M. 290=>$.. . . 

822.597 

819.821 
823.843 
832.216 
829.306 
874.221 
841.061 
836.983 

Near Hentons, Iowa ....... 
Nmr Island Park, Iowa.. . 
Near Council Bluffs, Iowa. 
Council Bluffs, Iowa.. . . . . . 
Omaha, Nebr.. . .______.__ 

Do. .. __. . __. . . . . . . . __. 
DO ..................__ 
DO ......._... ~ ..__._.. 

Near Oma’m Nebr.. ____._ 
Council Bhds, Iowa.. . . _ _  

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

Near Council BlufTs, Iowa. 

Do . . . . . . . . . . . . . . . . . . . .  
Crescent, Iowa.. . . . ~. . . . . . 
Near Honey Creek, Iowa.. 
Honey Creek, Iowa ... . . ._. 
Near IIoney Creek, Iowa.. 
Lovelnnd, Iowa. ..._._.___ 
Near Missouri Valley, Iowa 
Missouri Valley, Iowa. ._. . 
Near Missouri Valley, Iowa 
Near California Junction, 

Do.. . . . . . . . . . . . . . . . . . . 
Near Module, Iowa.. . . . . . . 

Do ___.._._________.___ 
Nenr Yondarnin, Iowa.. ._ 
htondamin, Iowa.. . . . . . . . . 
Near Nondamin, Iowa.. . . 

Iowa. 

827.925 
816.672 11 
820.674 I 

To of cap over same 

{;?;Ea$-i;;i;i {;?;:;::$;;;;&; 
P. %. M. 343.. . . _ _  . . 
Cit B M., Omaha.. 
P, 5. M. 344.. ~ __. . 
P. B. M. 345 ____._._ 
I?. B. M. 346-gauge 

To of cap over same 
‘T. %. M. 804 ... . _ _ _ _  
P. B. M. 347.. . . __. . 
P. B. M. 348=11,1 _... 
To of cap over same 

To of cap over same 
{ {’. %. M* 349-1s2---- 

{;?;z;F:;&-;-&i r.a.M.351-----.-- To of cap over same 
1’. E. M. 352- -. . .... [p of rap over same 

P. 5. hl. 354.. . . ._. . 
;;B;E;$;;e;;n;; 

{P. B. M. 356 ..__ .__. 
{ .  $oBo~;p”~~&-;;&; ‘ 
P. 8. M. 358.. . . ._ ._ 
$;”;Ei,”;:;&-;;,&’ { /5pgrcapoversame .%. M. 3 6 0 = q  I.... 

To of M. cap 3G1-. over . same . .... {;>;z;$t;;;;&; 
{,?“” M‘363........ 

Po of cap over same 
To . %. ofcapover M. 364... . Salne . . . . . {z. %. M. 305.. . ..... 
~;”;~;,”~~;;;;&&’ 
P. E. hi. 3G7=1;? .... 

B.M.  

Top . B. 02;ii$;;;i&; 

{ 

812.285 
816.330 
819.788 
823.023 
819.916 
823.821 
834.893 
838.916 
829.710 
833.686 
826. Ti7 
830. 796 
833.089 
837.059 
831. 704 
843.332 
847.305 
838.332 
842.288 
853.899 
857.853 
844.414 
848.450 
847.452 
851.432 
853.827 
8G1.799 
865.769 
858.243 
849.332 
853.348 
846.309 
850.438 
847.922 
851.941 
854.323 
858.348 
856.524 
860.556 
863. 676 
863.876 
867.892 
8GG. 176 
866.737 
870. 766 
874.808 
873. 16 
877.625 
8i2.587 
876. GO9 
883.200 
882.420 
886.452 
884.313 
8x8338 
857.295 
891.307 
889.427 
893.453 
896.389 
900.398 
894.247 
898.259 
001. 612 
905. G38 
908.328 
903.017 
007.045 
905.530 
909.519 
915.877 
019.900 
919.664 
923.089 
920.162 
924.181 
926.192 
930.221 

283.879 
285.096 
285.560 
286.784 
285.991 
287.215 
286.986 
288.211 
257.898 
289.119 
288.860 
290.08 
289.414 
290.639 
291.049 
292.272 
291.998 
293.225 
293.285 
294.507 
295.357 
296.580 
294.961 
296.186 
295.797 
297.020 
299.010 
317.288 
318.972 
299: 155 
296.158 

297.367 
306. GO9 
300.707 
301.856 
303.080 
297.291 
298.515 
303.464 
304. 685 
300.759 
301.983 
301.277 
302.502 
303. 611 
304.833 
306. 266 
304.99G 
306.221 
304.837 
303.275 
304.498 
306.766 
305.299 
306. 524 
305.555 
306. 776 
300.414 
307. 637 
307.460 
305. 683 
307.886 
309.108 
309. 006 
310.230 
312.433 
311.507 
312.727 
311.051 
312.268 
312.6SO 
313.901 
314.550 
315. 768 
313.616 
314.837 
314.200 
315.510 
. . . . . . . . . 
314.533 
315.204 
316. 424 
316.148 
317.364 
317. GM 
318.010 
318.368 
319.594 
320.783 
319.328 
320.567 
319.508 
320.727 
320.402 
321.629 

Feet. 

931.360 
935.352 
936.875 
940.890 
938.289 
942.305 
941.553 
945.572 
944.545 
948.551 

1040.969 
1039.932 
981.478 
971.645 
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Standard 
Designation of bench PlWe . 1 mark' 1 Meters . 

elevation . Standard elevation . 
Designation 01 bench 

'lace . I mark . 1 
Feet . 11 Meter3 . 

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

Near Sbsn, Iowa .......... 
Do .................... 

Sloan, ~ x v a  ............... 
Near SIJXJ, 1w.a 
Near Snlis, I3wn .......... 

.......... 

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

DO .................... 
NenrSaraentsBluii, Iowa . 

...... 
Near Sargents Bluff, Iowa . 

Sioux City, Iowa .......... 
D3 .................... 
DO .................... 

\To of cap over same 
{P.%.M.382 ........ 

{$y;yf cap  over same . 383s1;0.--. rp of cap oversame 
M.384...... ... 

Po of cap over same 
P . 5 . ~ .  385 ......... 
P . I3 . N . 380-1;". .... 4 Po of rap over same {'. . . 387- ....... 
To ofcapoversame .B. M.383 ........ 

G+gfcap over same 
M.389-- - - - - - .  

To ofca?oversame ?.%. N.890-.------ 

....... 
M . 394 ........ 

T . B . N . 966 ........ 

Harrisburg. Pa: ........... 
Do .................... 
Do .................... 
DO .................... 

Near Rockville, Pa ........ 
Do .................... 

Near Perdix, Pa .......... 
Perdiv Pa ................ 
cove Pa .................. 
Near)Cove, Pa ............ 

Do .................... 
Cove Creek Pa ............ 
Shermans dreek, pa ....... 
Duncamon Pa ........... 
Juniata Brih e Pa ........ 
Near J u n i a t a k i d g e  Pa ... 
Near Aqueduct Pa.'. ..... 
Aqueduct Pa ..'... ........ 
Altars RuA Bridge, Pa .... 
Loshs R u n  Pa ............ 
Baile Pa ................ 
Trimmers ock Pa ....... 
Newport !'a .............. 

Do .................... 
Near Old Ferry Station, 

Near LoshlRun,  Pa ...... 

Near New ort, f'a ........ 
Near N e h o r t ,  ?a ........ 

N e n r k i l e  g , Pa ........... 

r a  . 
Near Horingford Station. I P . R . R . No . 62 ..... 1 

P . R . R . No . 1 ...... 
P . R . R . N o . 2  ...... 
3ti4Harrisburgl899 . 
P . R . R . N0.4 ...... 
P . R . R . No . 5 ...... 
P . R . R . N o . 6  ...... 
P . R . R . No . 7 ...... 
P . R . R . No . 8 ...... 
P . R . R . NO . 9 ...... 
P . R . R . No . 10 ..... 
P . R . R . N o . 1 1  ..... 
P . R . R . No . 12 ..... 
P . R . R . NO . 13 ..... 
P . R . R . NO . 14 ..... 
P . R . R . No . B ..... 
P . R . R . No . 15 ..... 
P . R . R . No . 16 ..... 
P . R . R . No . 17 ..... 
P . R . R . No . 18 ..... 
1'. R . R . No . 13 ..... 
P . R . R . No . 20 ..... 
P . R . R . No.22 ..... 
P.R.R.No.23  ..... 
P . R . R.No. 21 ..... 
1'. It . R . No . 25 ..... 
P . R . R . No . 26 ..... 
P . R . R . No.27. .... 
P . R . R . N o . 2 8  ..... 
P . R . R . No . 29 ..... 

Pa . 
Do ................... 

McVe town Pa ........... 
Near &cVe;town, Pa ..... 

Do .................... 
Near Ryde, Pa ............ 
Ryde Pa ................. 
Near k y d e  Pa ............ 
W a y u a h r i i d g e ,  pa ..... 

1'8 . 
Nillerstown Pa ........... 
Near Durwdrd, Pa ........ 
Durward. Pa .............. 
NearDurward Pa . 
Thom s o n t o i d  Pa::::::: 
Near'fhompsodtown, 1's .. 

Do .................... 
Vandyke, Pa .............. 
Near Vandyke, Pa ........ 
Tuscarora, Pa ............. 
Mexico 1'8 ................ 
Port Royal Pa . I ......... 
Mimin I'a ................ 
Denholm Pa .............. 
NearNarrowsbt  ation '.A;.*-* Pa . 

DO .................... 
Bixler Water Station Pa .. 
Lewistoivn Junction, 'Pa ... 
Mayes Bridge Pa ......... 
Granville, 1%: ............ 
Anderson Pa ............. 
N e r  Lon)gIellow Station, 

Near Pbrt Royal Pa ...... 
Near Nifflg, Pa ........... 
Near dimin, Pa ........... 
Near Denholm Pa 

P . R . R . N o . 6 3  ..... 
P.R.R.No.64  ..... 
P . R . R . N o . 0 5  ..... 
P . R . R . N o . 6 6  ..... 
P . R . R . N o . 6 7  ..... 
Y.R. R.No.68 ..... 
P . R . R . No . I33 ..... 
P . R . R . No . 70 ..... 

P . R . R . No . 31 ..... 
P . R . R . No . 32 ..... 
F . R . R . No . 33 ..... 
P.R.R.N0.34  ..... 
P R R No.35. .... 
1 .. R: R: No . 30 ..... 
P.R.R.N0.37  ..... 
P . R . R . No . C ...... 
P . R . R . No . 33 ..... 
P . R . R . No . 40 ..... 
P . R . R . No . 41 ..... 
P . R . R . No . 42 ..... 
P . R . R . No.43. .... 
F . R . R . No . 45 ..... 
P . II . R . No . 46 ..... 
P . R . R . No . 47 ..... 
P . R . R . No . 43 ..... 
P.R.R.NO.50 ..... 
P . R . R . No . 51 ..... 
P . R . R . No . 52 ..... 
P . R . R . No . 53 ..... 
P . R . R . No . 54 ..... 
1'. R . R . No . 57 ..... 
P . R . R . N a 58 ..... 
P . R . R . No . 59 ..... 
P . R . R . No . 61 ..... 

322.19: 
323.43: 
323.22. 
324.44: 
323.951 
325.18: 
.325 .55l 
326.771 
328.15! 
326.02: 
327.24: 
326 . 69: 
327.921 
328.79 
330.01. 
330.87' 
332.091 
330.78' 
332.01: 
332.311 
333.531 
333.15: 
334.38: 
334.68: 
335.901 
337 . OO! 
337.871 

97.511 
102.734 
110.88.: 
101.124 
100.4Gi 
106.501 
105.26( 
106.08: 
105.17C 
106.231 
105.76i 
107.152 
108.275 
111.884 
109.503 
110.625 
113.654 
113.127 
114.971 
113.791 
117.558 
117.204 
120.483 
119 . 620 
120.038 
120.744 
120.899 
122.374 
122.069 

124 . 699 
125.031 
128.822 
128.389 
128.029 
127.617 
128.065 
129.729 
129.778 
131.060 
130.770 
131.874 
134.373 
134.865 
135.527 
136.216 
138.272 
141.902 
142.038 
144.342 
145.144 
151.898 
152.275 
150.492 
150.217 
151.548 

152.419 

159.563 
160.154 
154.223 
154.303 
155.679 
157.047 
162.540 
104.085 

I l- 
171.62: 
178 . li! 
179.82: 

182.63: 
183 . 34( 
183.011 
177.551 

181.96f 
183.15! 
183.14; 
184.88; 
183.25( 
183.591 
183.901 
189.214 
190.30f 
190.34; 
203.654 
205.90f 
205.861 
207.457 
211.02c 
211.394 
213.23i 
219.554 
222.1Ge 
231.355 
231.934 
238.591 
239.682 
243.45s 
250.325 
255.500 
261.502 
264.101 
270.599 
271.425 
273.040 
277.554 
281.010 
284.711 
287.411 
289.740 
302.730 
313.163 
323.708 
322.525 
327.708 
335.214 

340.742 
345.220 
348.103 
353.939 
354.378 
356 . 612 
359.987 
363.263 
495.655 
589.898 
618.930 
648.102 
659.761 
616.216 
594.462 
575.716 
514.249 
494.799 
476.301 
475.124 
476.209 
463.023 
452.296 
444.274 
431.530 
414.802 
404.332 
399.507 
373.930 
361.262 
361.969 
359.735 
349.874 
348.810 
343.381 
333.530 

isn . 974 

E: :% 
327.106 
329.245 
317.751 
320.280 

314.820 
321.50s 

Feet . 

563.063 
584.562 
689.963 

599.182 
601.528 
GOO . 429 
582.536 
593.746 
597.007 
GOO . 914 
GOO .875 
606.511 
601.213 
602.331 
603.349 
620 . 780 
624.3G9 
624.497 
668.155 
675.543 
675.461 
680.632 
692.351 
693.548 
699.579 
720.320 
728.890 
759.037 
700.937 
782.777 
786 . 357 
798.745 
821.275 
838.273 
857.944 
8t1g . 471 
887.790 
890.500 
895.790 
910 . 608 
921.947 
934.089 
942.948 
950.589 
993.207 

1027.436 
1002.032 
1058.151 
1075.352 
1099.781 

1117.918 
1132.629 
1142.068 
1101.215 
1162 . a55 
1169.985 
1181.057 
1191.805 

1935.357 
2030 .GOB 
2126.315 
2104.568 
2021.702 
1950.331 
1888.828 
1687.165 

1562.664 
1558.803 
1562.362 
1519.101 
1483.908 
1457.589 
1415.778 
1300 . 896 
1326.546 
1310.718 

1185.240 
1187.5GO 
1180.231 
1147.878 
1144.387 
1126.576 

1091.543 

1620 . 101 

la23 .353 

1220.802 

1094.27~ 

t:4: !E 
1080.198 
1042.488 
1050.785 
1054.814 
1032.892 
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I - -. . . . 
305.711 
371.292 Washington, D. C ___...... 
366.233 11 DO .______.._..__.__.__ 
369.215 Eckington D. C _.__.__._.. 

- 
Standard elevation. Standard elevation. 

Meters. 
Plwc. Place. 

P. R.  R.  No. 139A.. 
I3. & 0. NO. 2 _._.... 
13. & 0. No. 3 __.._.. 

NearWestPennJc t  ., Pa ... 
Near Bagdad, Pa.. . . . . . . . 

Do ..................-. 
Near Leechburg, Pa.. . . .. . 
Leechburg, Pa. . . . . . . . . . . . 
Ncar Leechburg Pa.. . . .. . 
Near Hvde Pard. Pa. ._.. . 
Nkak  Vindergrift‘, Pa.. . . . . 
Vandergrift Pa.. . . . . . . . . . 
Ncar Vandehril t .  Pa.. . . . . 
NeacPaultoS, 1’6.. . . . . . . .I 

uo... ................. 
Do.. . . . . . . . . . . . . . . . . . . 

Near Roaring Run, Pa. . . . 
Do.. . . . . . . . . . . . . . . . . . . 

Near Salina, Pa.. . __. . .. . . 
Do.. . . . . . . . . . . . . . . . . . . 
Do.. . . -. . . . . . . . . . . . . . . 
Do.. . . . . . . . . . . . . . . . . . . 

Near Edri, Pa .... . . . . .. . .. 
Do.. . . . . . . . . . . . . . . . . . . 
Do.. . . . . . . . . . . . . . . . . .. 

Near Snltsbnrg, Pa. . . . . . . . 
Saltsburg Pa.. . . __. .__. . . 
Near Wh&e Rock Pa.. . . . 
Near Tunnelton, h.. . . . . . 
Near Bow. Pa.. . . ___. . . ... I 

Do ...I .._.._.......... 
Near Livermore, Pa. . . . . . . 

Do..  . . . . . . . . . . . . . . . . . . 
Ncar SociallIall  Pa.. . . .. 
Social iIa11 ~ a .  1.. . . . . . . . . 
NearJ3lair~ville ]’a. ._. .. . 
nlairsville Pa.!.. . . _ _  ___. 
Ncar Hla i rh l lo ,  1%. .. . . . . 

Do. __. . . . . . . . . . . . . . . . . 
Near Bolivar Junction, Pa. 

Near IILcks Pa ..._.... .__ 
Heck8 Pa .. ’:... . . ___. __. . . 
Near dauphin, Pa.. . . .. . . 

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

Near Geiger Point Pa ..... 
Near Clarks Ferry: Pa.. . . . 

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

Near Inglenook, Pa.. . . . . . 

P.R. R.NO.27 ..... 
P.R.R.No.28  ..... 
P.R.R.No.29  __... 
P.R.R.No.30  ..... 
P. R .  R.  No. 31 ..... 
P.R.R.No.32  ..... 
P . R . R . N o . 3 3  ..... 
P.R.R.No.34  ..... 
P. R.R.N0.35  ..... 
P. R.  R .  NO. 36. .. .. 
P.R.R.No.37  __... 
P. R .  R. No. 38 ..... 
P . R . R . N o . 3 9  ..... 
P.R.R.NO.40 ..... 
P . R . R . N o . 4 1  _.... 
P. R. R. No.42 _.... 
1’. R. R. No. 43. .. .. 
1’. R.  R .  No. 44. .. .. 
p . R . R . N o . 4 5  ..... 
p . R . R . N o . 4 6  __... 
1’. R. R. KO. 48 ..... 1’. R.R.NO.47 ..... 
P.R.R.NO.49 ..... 
1’. R.  R. NO. 50 ._... 
P,R.R.No.51  ._... 
p.R.R.NO.52 ..... 
1’. R.  R .  No. 53 ..... 
1’. R .  R .  No. 54.. . . . 
P . R .  R.No.55 ..... 
1’. R .  R .  No. 56 ..... 
1’. R .  R. NO. 57 ..... 
p . n . R . N o . 5 8  ..... 
1’ 1Z. R .  NO. 59. .... 
p:’R. R.No.60 ..... 
1’. R .  R.  No. 61 ..... 
p 11. R. No. 62 ..... 
p: R: R .  No. 63 ..... 

P. R .  R.  No. 
P. R.  R.  No. 
1’. R.  R .  No. 
P. 12. R .  No. 
P. R .  R. No. 
P. R. R. NO. 
P. R .  R .  NO. 
1’. R.  R .  NO. 
1’. R .  R .  NO. 
P. R .  R. No. 
1’. R .  R .  NO. 
P. R.  R .  NO. 
P. R .  R.  NO. 
P. R .  R .  No. 

1. ..... 
la. __. . 
2 . .  .... 
3...... 
4...... 
5...... 
G... ... 
7...... 
E...... 
g...... 
10. .. .. 
11. .. . . 
12. .. . . 
12a .. . . 

315.582 
315.698 
330.798 
336.881 
337.405 
341.268 
339.466 
355.282 
350. 811 
356.217 
360.292 
331.011 
330.740 
316.777 
307.375 
301.386 
324.231 
328.328 
351.442 
368. 6 i8  
365.552 
330. 9i3 
339.398 
354.154 
354.996 
352.819 
349.637 
347.717 
336.236 
322.953 
296.750 
299.8S9 
288.697 
267.951 
262.788 
254.878 
232.626 
229.033 
228.351 
229.254 
230.629 

237.774 
236. 351 
239.089 
237.356 
240.505 
237.753 
242.463 
247.260 
241.186 
243.205 
245. io7 
246.744 
250.094 
251.945 
252.3i7 
254.507 
253.066 
257.486 
257.285 
256.322 
254.380 
250.492 
258. 297 
200.772 
265.849 
264.263 
274.734 
275. 603 

284.526 
203.363 
293.888 
304. GOG 
308.425 
298.420 

305.896 

281.3oa 

294.940 

105.520 
106.038 
105.668 
100.3iR 
105.931 
106.80t. 
106. 4iE 
107.402 
111.165 
111.489 
113.173 
111.628 
112.537 
113.806 

113.956 
115.087 
114.771 
115.539 
115.153 
114.635 
118.519 
120.239 
119.184 
120.336 
121.509 
120.680 
121.196 
122.480 
122.895 
122.398 
122.567 
123.829 
125.867 
126.649 
125.187 
126.385 
126.693 
127.398 
127.993 
127.920 
127.835 
130.364 
129.365 
131.418 
131.517 
131.517 
133.100 
133.2GE 
132.079 
132.94C 
134.44C 
134. G8i 
134.234 
134.49C 
135.545 
135.4iE 
135.46s 
137.73i 
137.567 
138.241 
137. 67: 
137.251 
138.55s 
139.157 
137.231 
137.571 
137.97C 
139.91( 
141.106 
142.23 
142.721 
145.162 
144.271 
142.795 
143.23f 
143.614 
148.15( 
147. 676 
147.07s 
147.301 
149.50: 
148.45: 
149.19( 
147.538 
150.58: 
149.85! 
152.81( 
153.941 
158.10( 
156.55: 
155.95: 
157.22; 
157.61~ 
158.04: 
157.35: 
158.05: 
158.201 
156.98: 
159.321 
160. 041 
159.25: 
180.071 
161.001 
161.081 

3.24: 
12.57: 
29.10. 
32.751 

Feet. 

373.871 
377.581 
378. 545 
379. OM 
377.798 
376.098 
388.841 
394.484 
390.957 
394.966 
398.651 
395.931 
397. 624 
401.836 
403.198 
401.567 
402.122 
406. 262 
413.014 
415.514 
410.718 
414.648 
415.659 
417.972 
419.924 
419.714 
419.405 
427.768 
424.491 
431.161 
431.485 
431.485 
436.708 
437.230 
433.329 
436.174 
441.075 
441.886 
440.399 
441.259 
444.701 
444.471 
444.451 
451.892 
451.334 
453.556 
451.679 
450.298 
454.589 
456.551 
450.232 
451.344 
452.657 
459.041 
462.952 
406.662 
488.244 
476.318 
473.339 
468.500 
469.933 
471.174 
466.055 
484.507 
483.538 
48.280 
400.514 
487.046 
489.468 
484.048 
493.979 
491.662 
501.344 
505.055 
512.158 
513.621 
511.653 
515.836 
517.105 
518.509 
516.249 
518.542 
519.054 
515. LB5 
522.708 
525.078 
622.479 
525.193 
528.244 
528.503 

10.636 
41.247 
95.485 

107.447 
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I 1 Standard elevation . )I I I Standard elevation . 

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

DO .................... 
Near Rockville Md ....... 
Near Westmord, Md ....... 
Denvood, Md ............. 
NE.’, Washington Grove, 

Designation of bench 
mark . Place . 

Meters . 

B . & O . N o .  
B . & 0 . No . 
B . & 0 . No . 
B . &O.No. 
B . & 0 . NO . 
B . & 0 . No . 

Brookland D . C ........... 
Near Brookland D . C . . ~. . 
Near !bakoma Park D . C .. 
Near Silver Sprin , ’ Md .... 
Near Woodside $id ....... 
Near Linden d d  .......... 
Near Capitol’View, Md .... 
Kensington, Md ........... 
Near Garrett Park Md . ~ .. 
Near Windham dd ....... 
Near Halpine, bkd ......... 

Stotts D . C .... I .......... 

M U  . 
Near Gaithersburg. Md .... 
Near Ward. Md ........... 

Do .................... 
Near Clo er Md ......... 
Waring Pd.!. ............ 
Near Gtkantown,  Md .... 

Do .................... 
. Near Darby, Md .......... 

NearBoyd Md ........... 
Near Buck’Lodge, Md ..... 

DO .................... 
Near Bamesville, Md ...... 

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

Near Dickerson, Md ....... 
Do .................... 
Do .................... 

Near Tuscarora, Md ....... 
Do .................... 
Do .................... 
Do .................... 

Near Washington Jct . Md . 
Washington Jct . Md.$ .... 
Catoctin, Md .............. 

Do .................... 
Near Brunswick, Md ...... 

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

Near Knoxville Md ....... 
Knoxville Md.’ ........... 

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

Harpers Ferry . W . Va ..... 
Near I h r p e n  Ferry,W.Va. 
Near Engb, W . Va ........ 

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

Near Duffields W Va ..... 
Duflields W . .......... 
Near Shdnandoah Junc- 

Do .................... 
Near Hobbs W Va ....... 

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

Near Catoctin, d d  ......... 
Near Catoctin, Md ......... 

NenrWevkrton, Md ....... 

tion. W . Va . 
Near Kerneisviiie, W . Va . 
Near Van Clevesville, W . 

Va . 
Do .................... 
Do .................... 
Do .................... 

Near Opequon, W . Vn .... 
Near Martinsburg, W . Va . 

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

B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 

I 
B . & 0 . No . 22 ...... 
B . &.O. No . 23 ...... 
B . & 0 . No . 24 ...... 
B . & 0 . No . 25 ...... 
B . & 0 . No . 26 ...... 
B . & 0 . No . 27 ...... 
B . & 0 .No  . 28 ...... 
B . & 0 . No . 29 ...... 
B.KrO.No.30 ...... 
B . & 0 . No . 31. ..... 
B.&O.NO.32 ...... 
B . & 0 . No . 33 ...... 
B.&O.No.34  ...... 
B . & 0 . NO . 35 .’.... . 
B . & 0 . No . 36 ...... 
B.&O.NO.37 ...... 
B . & 0 . No . 38 ...... 
B . & 0 . No . 39 ...... 
B . & 0 . NO . 40A .... 
B . & 0 . No . 41 ...... 
B . & 0 . No.42 ...... 
B . & 0 . No . 43 ...... 
B . & 0 .No . 44A .... 
B . & 0 . No . 45 ...... 
B . & 0 . No . 46 ...... 
B . & 0 . No . 47 ...... 
B . & 0 . No . 48 ...... 
B . & 0 . No . 49 ...... 
B . & 0 . No . 50 ...... 
B . & 0 . No.51 ...... 
B . & 0 . No . 52 ...... 
B . & 0 . No . 53 ...... 
B . & O . N o . 5 4  ...... 
B . & O . N o . 5 5  ...... 
B . & O . N o . 5 6  ...... 
B . & 0 . No . 56A .... 
B . & 0 . Nor57 ...... 
B . & 0 . No . 58 ...... 
B . & 0 . No . 59 ...... 
B . & 0 . No . GO ...... 
B . & 0 . N O  . 61 ...... 
I3 . & 0 . No . 62 ...... 
13 . & 0 . No . 63 ...... 
B . & 0 . No . fJ4 ...... 
B . & 0 . No. 65 ...... 
13 & 0 . No 66 ...... 
13 . & 0 . No . 68 ...... 
B . & 0 . No . 69 ...... 
B . & O . N o . 7 0  ...... 
B.&O.N0.71 .  ..... 
B . & 0 . No . 72 ...... 
B . & 0 . N o  . 73 ...... 
B . & 0 . No . 74 ...... 
B . & O  . No.75 ...... 
B.&O.NO.76 ...... 

B: & 0 . No: 67 ...... 

Do .................... 
Near Tabb, W . Va ........ 

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

Near N . Mountain, W . Va . 
Do .................... 
Do .................... 
Do .................... 

Near Back Creek, W . Va .. 
Do .................... 

Near Cherry Run, W . Va .. 
Do .................... 
Do .................... 

Near Miller, W . Va ........ 
Do .................... 

Near Sleepy Creek W . Va . 
6leepy Creek, W . +a ...... 

4 ....... 
5 ....... 
6 ....... 
7 ....... 
8 ....... 
9 ....... 
10 ...... 
11 ...... 
12 ...... 
13 ...... 
14 ...... 
15 ...... 
16 ...... 
17 ...... 
18 ...... 
19 ...... 
20 ...... 
21. ..... 

~~~~~~ 

B . & 0 . No . 77 ...... 
n . & 0 . No . 78 ...... 
B . 8 ~ O . N o . 7 9  ...... 
B . & O . N o . 8 0  ...... 
l3 . & 0 . No . 81 ...... 
B . & 0 . No . 82 ...... 
B . & 0 . No.83 ...... 
B . & 0 . No.84 ...... 
B . & 0 . No . 85 ...... 
B . & 0 . N o  . 86 ...... 
B . & 0 . No . 87 ...... 
l3 . & 0 .No  . 88 ...... 
B.kO.No.89 ...... 
B . & 0 . No . 90 ...... 
B . & O . N o . 9 1 _ _ _ _ _ _  
B . & 0 . No . 92 ...... 
B . & 0 . No . 92A .... 

39.361 
48.9;: 
62.371 
81.35: 
99.84i 
98.56: 
97.561 
94.38 
91.65: 
87.025 
96.995 

113.602 
120.04: 
128.53( 
134 . SOC 
139.378 
144.952 
151.534 

158.138 
149.556 

123.253 
111.074 
121.889 
134.762 
128.801 
127.122 
131.620 
134.603 
150.855 
155.125 
138.022 
120.990 
104.948 
86.700 
77.678 
68.913 
69.112 
69.137 
71.356 
71.066 
72.621 
72.868 
73.958 
74.896 
75.452 
75.503 
76.330 
79.105 
78.652 
78.665 
80.261 
85.426 
87.000 
88.641 
94.470 

108.127 
117.818 
125.342 
134.385 
147 . GO0 
161.738 

170.787 
177.982 
172.034 
161.044 
151.652 

145.721 
137.343 
123.119 
117.062 
121.717 
131.952 
143.153 
149.431 
160.654 
159.300 
157.918 
154.515 
160.903 
161.078 
153.655 
140.769 
129.967 
119.371 
117.298 
120.883 
123.242 
120.793 
121.672 
120.667 ’ 

136.020 

Designation of bench 
mark . Place . 

Meters . 

129.153 
160.669 
204.652 
266.925 
327.572 
323.369 
320.163 
309.665 
300.705 
285.524 
318.215 
372.713 
242 R7R 

Near Sleepy Creek. W . Va . 
Do .................... 
Do .................... 

Near Hancock, W . Va ..... 
Do .................... 

Hancock W . Va .......... 
Near Hahcock . W . Va ..... 

Do .................... 
Near Round Top W . Va .. 
Round Top W . $a ....... 
Near Round Top W . Va .. 
Near Sir Johns kun,  W . 
V a  

B . & 0 . No . 93 ...... 
B . & 0 . No . 94 ...... 
B . & 0 .NO . 95 ...... 
B . & O  . No.96 ...... 
B . & 0 . No . 97 ...... 
B . & 0 . NO . 97A .... 
B . & 0 . No . 98 ...... 
B . & 0 . No . 99 ...... 
B . & 0 . No . 100 ..... 
B . & 0 . No . 101 ..... 
B . & 0 . No . 102 ..... 
B.&O.No.103 ..... 

.................... B & 0 . No . 104 ..... 
B.&O.No.105 ..... 

& 0 . No . 106 ..... 
.................... B & 0 . NO . 107 ..... 

130.051 
130.02: 
132.991 

132.77! 
138.061 
137.29: 
138.433 
139 . 6 G. 
142.86: 
148.69; 
153.70. 
159.41: 

166.62( 
165.821 
158.636 
150.636 
151.75i 
151.68: 
149.32( 

’ 150.594 
151.676 
153.033 
155.912 
157.346 
160.524 
162.784 
162.176 
161.194 
160.952 
162.909 
164.095 
163.703 
184 . €32 
168.861 
169.536 
168.230 
170.456 
171.321 
170.590 
172.167 
172.480 
172.997 

173.412 

174.896 
175.310 

182.364 
183.647 
190.554 
194.175 
191 . a50 
194.595 
197.550 
192.817 
195 . OOO 
196.395 
199.166 
200.O10 
207.712 

216.543 
221.8Ro 
225.977 
228.373 
237.552 
256.497 
275.471 
288.123 
291.983 
333.644 
359.612 
p32.198 
405.420 
427.150 
440.047 
457.038 
465.151 

Feet . 

401.249 
405.783 
406.948 
405.058 
409.081 
417.388 
418.746 
417.217 
415 . 603 
426.630 
426.371 
424.943 

426.699 
426.600 
436.334 

435.613 
452.978 
450.435 
454.169 
458.214 
468.729 
487.850 
504.277 
523 . MI4 

546.652 
544.057 
620.465 
494.218 
497.886 
497.643 
489.894 
494.074 
497.630 
602.076 
511.521 
516.226 
526.652 
534.067 
532.072 
528.851 
528.057 
534.477 
638.368 
537.082 
540.786 
554.005 
556.219 
551.935 
559.238 
562.076 
559.677 
564.851 
565.878 
567.574 

568.936 

573.805 
575.163 

598.306 
602 . 516 
625.176 

629.428 . 434 
048.129 
632 .GOO 
639.762 
644.339 
653.430 
656.199 
681.468 

710.441 
727.971 
741.393 
749.254 
779.369 
841.524 
903.774 
945.284 
957.948 
094.630 
179 . 827 
253.928 
330.115 
401.408 
443.721 
499.465 
526.083 

67.056 

* Called Point of Rocks in the description of the bench mark. p . 730. Appendix No . 3. Repprt for 1903 . 
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Designation of bench . ___ Place . 1 mark’ 1 Moters . 

_____ .. 

rlnco . 
Feet . 11 Meter .; . 

Near Valley Falls W . Va .. 
Near Powells. W.$a ....... 
Bentons Ferry W . Va .... 
Near Fairmont! W . Va .... 
Near Catawba ’W . Va ..... 
Near Little Fills w . VU .. 
Uffington W.V; .......... 
Mor anto&, W . Vn ....... 

b o  .................... 
Near Van Vorhis W . Va .. 
Near Point Maridn, Pa .... 
Near Outcro Pa  
Fairchance fta ....... ::I:: 
Uniontown’ p a  ............ 
Near Upp& Middletown, 

Pa 

Do .................... 
Near Bessemer, Pa ........ 
Braddock Pa  ............. 
Homewodd, Pa ............ 
Near Benvenue, Pa ....... 

Solomon Kans ............ 
New C d b r i a ,  Kans ....... 
Near New Cambria, Icons . 

Do .................... 
Near Salina I h n s  ......... 

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

Mentor Kans ............. 

Salina, Kan’s .............. 

Assari: Kuns ............. 
Bridgeiort Kans .......... 
Lindsborg,’Kans .......... 
Johnstown Kans .......... 
Hilton, Kdns .............. 
Mopherson, Kans ......... 

DO .................... 
Near McI’horson Kans .... 
Groveland Kms) .......... 
Inman Kins .............. 
Modord Kans ............. 
Near Hbtchinson Kans ... 
Hutchinson, Kmk ......... 

DO .................... 
Fernie, Kans .............. 
Darlow, Kans ............. 
Castleton, Kans ........... 
Prott Prairie Kms ...... 
~ o a r f r o t ~ y  I;rairie, I<nns . 
Varner Kans .............. 
Lashrn;t, Kans ............ 
Kingman, Kans ........... 
Near Kingman, Kans ..... 
Carve1 Kans .............. 
Basil kans ............... n ~ g d  KUIU ............... 
Duqdoin Km s ............ 
Harpor kans ............. 
Ascot kms ............... 
AnthAny, Kans ........... 
Near Anthony, Kans ...... 

Do .................... 
Anthony, Kans ........... 

. I. 
Near Tippecanoe Pa ...... 
Near West Br6wnsville 

Junction. Pa  . 

CI ................... 
DI .................. 
El ................... 
Salina East Base .... 
Saliop West Base ... 
FI ................... 
GI ................... 
111 .................. 
A4 ................... 
Ui ................... 
C4 ................... 
Dr .................. 
E4 ................... 
FI ................... 
01 .................. 
114 .................. 
I r  ................... 
Jd ................... 
1i.1 .................. 
1.4. .................. 
M4 .................. 
NI .................. 
Or ................... 
P.I ................... 
Qr ................... 
llr .................. 
Sd ................... 
‘ ~ 4  ................... 
Ui .................. 
Vr ................... 
Wi .................. 
XI .................. 
Y r  .................. 
Z, ................... 
A, ................... 
US ................... 
C.. ................... 
Do .................. 
IC& ................... 
Anthony SIC . Haso .. 
Anthony N W  . Bas0 . 
Fo ....... ...‘. ........ 

986 Pittsburgh ...... 
899 Pittsburgh ...... 
885 Pittsburgh ...... 
855 Pittsburgh ...... 
873 I’ittsburgh ...... 
859 Pittsburgh ...... 
828 Pittsburgh ...... 
821 Pittsburgh ...... 
U.S. E ............. 
815 Pittsburgh ...... 
813 Pittsburgh ...... 
1084 Pittsburgh ..... 
1065 Pittsbur h ..... 
999 Pittsburgk ...... 
920 Pittsburgh ...... 
868 Pittsbnrgh ...... 
778 Pittsburgh ...... 

Do .................... 
Fisher, Tos ............... 
Garland Tor ............. 
Rowlott. ’ Tax ............. 
Rockwafl Tax ............ 
Ro & Tex .............. 
Ca&;ldMilis ‘1’0s ......... 
Fate TC?; ................. 

Do .................... 
Near Woods I+, Pa  ..... 
Near Charleroi, Pa ........ 
Lock No . 4, Pa  ............ 
Baird Pa ................. 
Near hiver View Pa ...... 
Near Peters Creek 1’s ..... 
Near Coal Valley ’Pa ...... 
Near Thornson, Pa  ........ 

CZ ................... 
DZ .................. 
E. .................. 
171 .................. 
G I  .................. 
11 ................... 
J? ..... 

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

Bowie. Tex ................ 
Do .................... 
Do .................... 

Near 3owie, Tex .......... 
Neay_Bellevue, Tex ........ 

u o  .................... 
Do .................... Near Bowie, Tex .......... 

Sto@urg, Tex . . I  ......... 
u o  .................... 

Nearstoneburg. Tex ...... 
Near Ringgold. Tex ........ 

Do .................... 
Ringgold. Tex ............ 
Near Torral . Okla ......... 

I Do ..................... 
Terral, Okla ............... 

1124 GAINV .......... 
A ................... 
I3 ................... 
C .................... 
Howio NW . Base .... 
]bwio SE . Base .... 
989 OAINV ........... 
D ................... 
E ................... 
936 GAINV ........... 
876 GAINV ........... 
F ................... 
897 GAINV ........... 
894 GAINV ........... 
0 ................... 
809 Terra1 ........... 
A ................... 

300.243 
273.861 

269.600 
265.818 
261.636 
252.208 
250.075 
250.0i2 
248.359 
247.059 
330.254 
324.5i0 
304.301 
280.249 

264.335 
236.945 

236.944 
233.192 
230.913 
226.620 
230.075 
229.511 
225.368 
224.412 
233.741 
232.820 
231.491 
252 . 600 
281.443 
249.383 

358.367 

365.374 
365.760 
371.859 
373 .no 
373.633 
373.677 

390.788 
396 . 694 
407.252 
424.336 
462.837 
455.922 

453.922 
451.762 
462.868 
450.207 
467.712 
407.0S5 
466.143 
471.833 
474.497 
446.861 
480.015 
481.112 
463.273 
460.870 
400.292 
505.041 
400.374 
487.358 
440.072 
482.808 
433.328 
432.739 
422.191 
419.544 
425.248 
409.712 

269.610 

365.718 

3a5.707 

456.260 

342.556 
329.258 
349.050 
289.773 
327.377 
333.315 
301.557 
292.500 
285.030 
285.3W 
267.014 
268.794 
273.242 
2i2 . C04 
248.582 
240 . 635 
258.111 

985.047 
898.492 
884.545 
884.513 
872.105 
858.384 
827.452 
820.454 

814.824 
812.528 

1083.508 
1064.880 

919.450 

820.445 

998.558 

Near Terral Okla ...... 
Do ................. 

Near Sugden. Okla ..... 

Near Ryan.’Okla ...... 
Do ................. 

Near-Addington. Okla . 

Sugden Okla .......... 
Near &den. Okla ..... 

u o  ................. 
Addin ton Okla ....... 
Near .f ddkgton Okla . 
Near Comanche ’Okla .. 
Comanche, Okld ....... 
Near Comanche Okla .. 
Near Duncan . dkln .... 

... ... 

... 

... 

... 

... 

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

n ................... 
E27 Ryan ........... 
c, ................... 
Geol . Sugden ....... 
844 Sugden .......... 
1) ................... 
875 Boundary ....... 
883Addingtoii ...... 
E ................... 
918 Addington ...... 
F ................... 
G ................... 
H ................... 
I .................... 
1104 Boundarv ...... 

.............. I G~ .................. I 

.. 
989.358 

935.136 
936 . 228 
876.028 
881.868 
898.461 
891.388 
815.550 

846.822 

959.870 

809 . i r 8  

th. Tes ........ V ................... I ......I w .................. 188.749 
176.294 
188.347 
159.939 
134.392 
132.274 
136.402 
132.701 
101.090 
167.927 
153.872 
181.530 
180.064 
170.848 
101 . 084 
164.876 

Feot . 

a31.035 
827.525 
827.000 
844.460 
844.352 
847.803 \ 

874.887 
883 . 614 

917.954 
930.500 
967.852 
980 . 776 

1016.573 

1224.384 
1224.295 
1126.455 
1127.639 
1292.049 
1313.849 
1312.432 
1331.989 
1268.974 

1349.902 
1292.501 
1258.258 
1225 . a30 
1076.422 
1084.833 
1091.681 
1092.728 
1090.034 
1105.532 
1089.092 
1101.379 
1429.455 
1284.860 
1287 .OW 
1300.857 
1267.776 
1334.879 
1443.721 
1531.441 
1365.404 
1360.188 
1358.944 
1357.589 
1328.938 
1336.434 
1366.158 
1239.289 

1057.370 
1050.389 
1033.909 
1162.190 
1162.000 
1240.104 

1275.335 
1261.828 
1237.430 
1247.179 
1249.920 
1263.360 
1120.949 
1050.382 

1087.265 
1099.312 
1099.164 
1113.249 
1181.963 
118.056 
12% . 521 
1367.583 

905 . 969 

1104 . na 

1292.107 

in53.026 

1264.18n 

in47.898 

019.254 
578.391 
017.935 
524.733 
440.918 
433.909 
447.512 
435.567 
528.529 
550.927 
504.828 
595.589 
590.760 
560.524 

540.931 
530.458 
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Greenville. Tex ........... 
DO .................... 

Near. Greenville Tex ...... 
Cam bell Tex . .......... 
cumgy +ex .............. 
Brashe& Tex ............. 
Sulphur !$rings, Tex ..... 
Como Tex ................ 
PicktAn Tex .............. 
Winnsbbro Tex .......... 2ro:~ 4er ............. 

sburg Tex ....... 
.Near Pittsburd, Tex ...... 
Pittsburg, Tex ............ 
Cason Tex ................ 
Daingbrfield, Tex ......... 
Hughes Tex .............. 
Avinge; Tex .............. 
Near AGinger, Tex ........ 
Laster Tex .............. 
Kellyvdle Tex ............ 
Jefferson %ex ............. 
Norwood Tex ............ 
Kamack 'Tex ............. 
Blacker (rex .............. 
Wasko&, Tex ............. 
Greenwood La ............ 
Nichols, L i  ............... 
Jewella, La ................ 
Shmveport, La ............ 

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

Solomon, Kans ............ 
Abilene Kans ............. 

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

DO .................... 
Do.' ................... 

U . S . COAST A U D  QEODETIC SURVEY SPECIAL PUBLICATION NO . 18 . 

Lp .................. 
Nz .................. 
Nz .................. 
Op .................. 
~2 .................. 
QZ .................. 
RZ .................. 
SZ ................... 
Tn .................. 
Up .................. vZ .................. 
WZ .................. 
Xp .................. 
Yp .................. 
Zz ......... 
A3 ........ 
B3 .................. 
C3 ................... 
D3 .................. 
Ea- ................. 
Fa .................. 
GI .................. 
Ia ................... 
.J3. .................. 
Ka .................. 
L3 .................. 
C ................... 
D ................... 
E ................... 
F ................... 
G 
H ................... 
I .................... 

WZ .................. 
X I  .................. 
BI .................. 
21 ................... 

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

Mcters . 
Place . 

Hope Nebr ............... 
Hoskhs Nebr ............ 
A x debr ............... 
W&de Nebr ............ 
Wa ne hebr ............. 
WaleELld Nebr .......... 
Ridge Nebr .............. 
Emerion Nebr ............ 
Nacora kebr ............. 
Hubbaid Nebr ........... 
Coburn kebr ............. 
DakoQ<City Nebr ........ 
South Sioux'City, Nebr ... 
Sioux City, Iowa .......... 

Do .................... 
Near Sioux City, Iowa ... 

Radar Nebr ............... 
J'ierce,'Ncbr .............. 
Foslcr Ncbr .............. 
Plaindew, Nobr .......... 
Rrunswick, Nebr .......... 
Savage, Nebr .............. 
Orchard Nebr ............ 
Page N&r ................ 
Near'Page, Nebr .......... 

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

Near O'Neill Nohr ........ 
DO 

Emmet Nebr ............. 
Naar Atkinson Nebr ...... 
Atkinson Neb; ........... 
Near Stuirt Nebr ......... 
Stuart Neb; .............. 
Nowpdrt Nebr ............ 
Bassett, Neb; ............. 
Long fine, Nobr .......... 
Noar Johnbtown, Nobr .... 
Near Woodlnke, Nobr ..... 

DO .................... 
Near Arabia, Nebr ........ 
Thatcher, N o h  ........... 
Valonline Ncbr ........... 
Near Crodkston, Nobr ..... 

Do .................... 
Georgia Nebr ............. 
Nonzil kebr .............. 
~ o d y  kebr ............... 
Noar 'Cody Nobr .......... 
Near Ell, Ihbobr ............ 

Do .................... 
Nenr Merriman, Nobr ..... 

Do .................... 
Irwin Nohr ............... 
Near bordon, Ncbr ....... 
Gordon, Nebr ............. 

Do .................... 
Near Clinton: Nebr ........ 
Rushville Nobr ...........  oar R U S ~ V ~ U O  Nebr ..... 
R a y s  rings debr ........ 
Near Clmdron, kebr ...... 
Chadron, Nebr ............ 
Near Chadron, Ncbr ...... 

Do .................... 
Whitnoy, Nebr ............ 

DO .................... 

O'Neill, Neb; ............. .................... 

Near B a s h  Nebr ........ 

Ainsworth Nebr .......... 

Near Ifordeab Nobr ..... 

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

$1 .................. 
RI .................. 
SI ................... 
TI .................. 
UI .................. 
VI .................. 
W1 .................. 
XI .................. 
Y1 .................. 
21 ................... 
A? .................. 
M . R . C . Dakota City 
B? .................. 
P . B . M . 395 Gauge . 

B . M . 
To ofcap .......... { P . % . N . 390=dp ... 
To ofcap 

{&;!;E$:-;-; ; ; 1 
.......... 

CZ ................... 
DZ ...... P ........... 
E: .................. 
FZ .................. 
117 ................. 
IZ ................... 
JZ ................... 
KZ .................. 
LZ .................. 
M? .................. 
Page SW . Base ..... 
NZ .................. 
0% .................. 
1'2 
QZ .................. 
RZ .................. 
SZ ................... 
Tz ................... 
UZ .................. 
Vz ................. 1. 
W2 ......... _.'. ...... 
Xz .................. 
Y2 .................. 
Z1 ................... 
A3 .................. 
B3 .................. 
Ca ... 
D3 .................. 
E3 .................. 
F3 .................. 
G3 .................. 
113 .................. 
Ia ................... 
J3 ................... 
1c3 .................. 
La .................. 
M3 ................... 
N3 .................. 
O3 .................. 
Y3 .................. 
Q1 .................. 
It3 .................. 
Fa ........ ...._...... 
Ta .................. 
U3 .................. 
Va .................. 
'w3 .................. 
X3 .................. 
Ya .................. 
Z3 ................... 
A, .................. 
B4 .................. 
C4 ................... 
D, .................. 
E4 .................. 

G ?  .................. 

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

DO .................... .................. 
Talmage Kans ............ .................. 
Manchester, Kans ......... .................. 

Auiora Kans .. 1 .......... 
Huschdr Kens ............ 
Concord$., Kans .......... 

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

Hannum Kans ........... 
Oneonta 'Kans ............ 
Courtlmd Kans .......... 
Lovewell 'Kans ........... 
Webber kans ............ 
Near Siprior, Nebr ....... 
Sumrior . Nebr ............ 

Kackley' Kans ............ 

Lonclord . Kans .......... .I Ca ................... 1 

H3 .................. 
1 3  ................... 
J3 ................... 
City ................ 
K3 .................. 
La .................. 
M3 .................. 
N3 .................. 
0 3  .................. 
1'3 .................. 
Q.? ................... 
1x3 .................. 
B ................... 

Oak-Hill . Kans ........... .................. 
Catlin, dam .............. .............. 
Miltonvale Kans .......... Fa .................. 
SulDhur S&ms . Kans .... .................. 

Ne& Su' rior Nebr ...... 
DostwicrNebr ........... 
Guide Rock Nebr ......... 
Amboy, Ne6r ............. 

S u p r i o r  2 ........... 
C ................... 
D .................. 
1 .: ................... 

Hastingsi Nebr ............ 
Do .................... 
Do .................... 

Hansen, Nebr ............. 
Doniphnn Nebr .......... 
Rivers N6br .............. 
Near drand Island Nebr .. 
Gran_d Island, Neb; ....... 

Cow1es;Nebr .............. F ................... 
Near Blue Hill . Nebr ...... 1 G ................... 

K ................... 
Bank ............... 
Tower .............. 
L ................... 
M ................... 
N ................... 
0 ................... 1'. .................. 

Bavens Nebr ............. 
Silver dreek Nebr ........ 
Duncan Nebr ............. 
Near Cofumbus . Nebr ..... 

uo .................... 
Near Grand Island. Nebr .. 
Near Alda Nebr .......... 
Wood Ri&r Nebr ........ 
Shelton Ne& ............. 
Chapman, 'Nebr ........... 
Paddock Nebr ............. 
Central ditv Nehr ........ 
Thummel . hfebr ........... 

Lockwdod Nebr .......... 

A I  .................. 
DI .................. 
CI ................... 
Columbus 2 ......... 

Q ....... 
s ................... 
T ................... 
Sliolton East Base .. 
U ................... v ................... w .................. x ................... 
Y ................... 

R ....... ?I:: 1 1 : 

Clarks . Ndbr ............ ..I Z .................. .I 

Do ..................... 1 Columbus 3 ........ .I 
*Reported destroyed, 1900 . 

1G8.928 
167.143 
173.272 
178.531 
197.849 
156 . 974 
153.502 
162.234 
163.639 
162.575 
108.462 
119.135 
117.822 
121.279 
99.377 
122.766 
115.273 
120.456 
121.790 
101.994 
89.432 
57.743 
63.097 
70.484 
80.730 
91.211 
66.948 
83.931 
74.466 
57 . 616 
62.269 
55.421 
55.991 

355.930 
*357.327 
352.740 
352 . 780 
350.467 
3G9.181 
394 . C28 
400.725 
386.823 

419.486 
479.582 
451.579 
446 . 728 
422.358 
419.266 
410.8i3 
415.447 
425.7i7 
461.341 
457.387 
470.953 
508.308 
412.510 
479.614 
476.432 
488.780 
507.298 
515.319 
540 . 352 
593 . a12 
621.9% 
600 . a73 
500.076 
557.550 
558.420 
588.534 
588.876 
591.904 
592.675 
670.940 
572.065 
568.095 
505 . G25 
579.427 
590.752 
5119.017 
615.554 
549.702 
539.556 
524 . 65G 
518.579 
505.386 
495.416 
482.808 
471.671 
454.792 
443.044 
439 . G78 

404.735 

Designation of bench 
mark . Place . 

Meten . 

554.225 
548.368 
568.477 
585.730 
649.110 
515.006 
503.014 
532.263 
536.872 
533.382 
355.846 
390.862 
386.554 
397.897 
326.039 
402.775 
378.192 
395.196 
399.572 
334.626 
293.411 
189.445 
207.010 
231.247 
264 . 862 
299.248 
219.646 
275.364 
244.311 
189.028 

181 . U27 
183.697 

204.294 

1167.747 
1172.330 
1157.281 
1157.412 
1149.824 
1211.254 
1294.708 
1314.712 
1269 . 102 
1327.868 
1376.264 
1573.428 
1481.555 
1465.640 
1385.688 
1375 . 607 
1367 . 090 
1363.012 

1513.583 
1500 . G11 
1545.119 
1667.673 
1550.227 
1573.534 
1563.095 
1003 . 606 
1664.360 
1690 . 676 
1792.491 
1948.2W 
2040.574 
1971.233 
1837.516 
1829.228 
1930.528 
1930.882 
1932.004 
1941.938 
1944.468 
1873.159 
1876 . 850 
1863.825 
1855.721 
1901.003 
1938.158 
1905.275 
2019.530 
1803.480 
1770.193 
1721.309 
1701.3i2 
1658.087 
1F25.378 
1584.013 
1547.145 
1492.007 
1453.653 
1442.511 

1396 . 903 

Columbus. Nebr .......... 
Do .................... 

Near Columbus. Nebr ..... 
Oconee Nebr ............. 
Platte &enter Nebr ...... 
Tamov Neb; ............. 
Hum drey Nebr ......... 
Near Rdadis)on Ncbr ....... 
Madison, Neb; ............ 
Near Madison Nebr ....... 
Near Norfolk 'Nobr ....... 
Norfolk, Neb: ............. 

Do .................... 
Near Norfolk, Nebr ....... 

DI .................. 
EI .................. 
F1 .................. 
G I  .................. 
I1 1 .................. 
I1 ................... 
J! ................... 
1\1 .................. 
LI .................. 
MI .................. 
Ni .................. 

Norlolk 3 ........... 
;;. ................. ................. 

t440.805 
441.242 
445.953 
$454.949 
468.527 
496.047 
515.926 
494 . 637 
484.567 
517.150 
463.756 
464.912 
464.148 
461.820 

473.437 
507.928 
543.892 
476.528 
444.490 
430.746 
462.700 
434.377 
428.924 
352.369 
336.189 
334.496 
335.865 

......... 
333.475 
337.176 
338.401 
335.371 
330.595 

47.1.371 
4% . 008 
499.392 
517.313 
517.330 
5R5.071 
509.295 
591.636 
59G . 101 
611.107 
625.529 
628.053 
595.480 
GO5 . GO8 
GO9 . 574 
616.196 
629.582 
642.012 
052.125 
656 . 088 
679.914 
693.308 
709.040 
732.2G9 
768.980 
789.120 
809.734 
823.465 
831 . 154 
808.847 
787.914 
795.701 
829.740 
888.466 
947.931 
944.424 
055.973 

073.157 
988.349 
1015.392 

981 . on3 

1047.070 
1080.3~3 
1083.193 
1083 . 9GO 
1129.182 
1139.712 
1144.959 
1lGG . 780 
1137.318 
1033.043 
1020.878 

1017.080 
1005 . f23 
1030.180 

1033 . 806 

Feet . 

144fi . 207 
1447.612 
1463.098 
1492.012 
1537.159 
1624.167 
1692 . 665 
1622.822 
1589.784 
1696 . 683 
1521.506 
1525.298 
1522.792 
1515.154 

1553.268 
1666.427 
1784.419 
1503.409 
1458.295 
1413.206 
1518.042 
1425.116 
1407.228 
115G.OG4 
1102 . 980 
1097.426 
1101.917 

1094.076 
1100.218 
1110.237 
1100.2OG 
1104.312 

1556.332 
1591.231 
1638.422 
1697.217 
1697.273 
1%; . 903 
1807.762 
1941.059 
1955.708 
2004.941 
2052.257 
2053.976 
1953.670 
1983.899 
1999 . 910 
2021.636 
2065.554 
2109.287 
2139.513 
2155.468 
2230 . G84 
2274 . G28 
2326.242 
202.453 
2522.890 
2588.091 
2656 . g02 
2701.661 
2720.877 
2653 . C92 
2585.014 
2610.8E8 
2722.229 
2914.908 
3110.003 
3098.498 
3136 . 388 
3218.508 
3192.7CG 
3242 .COB 
3331.332 
3438.215 
3544.491 
3553.776 
3556 . 2 E  
3704 . C58 
3739.20.5 
3756.420 
3828.031 
3731.351 
3389.242 
3369.015 
3391.745 
3336.870 
3298.964 
3409.212 

t Reported destroyed. 1910: $ Reported disturbed. 1911 . 
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6284.659 
6402.231 
6749.825 
6705.246 
6513.435 

131 

‘ 

. . 

Place . 
. 

. iii 
5786 . 760 
5472 . 836 
6202. 254 
4947 . 441 
4723 . 740 
4733 . 173 
4739 . 2og 
4468. 278 ::;:: 2;; 
4444.840 
4487‘ 
4697’ 6G1 
4701’375 

46w).eG 
i;;:: iiz 

E:::$ 

2:;: !$ 

5036.062 
5o07 . 972 
4967.878 
4937.845 

4838 . 652 
4820. 600 

;;$: 
4651.w5 
4652.569 
4746.804 
4832.835 
5034.741 
5407.434 
6703.315 
6301.484 
6060.300 
6050.680 
6059.555 
8007.652 
6607.267 
6953.923 
7313 . I58 
8250.325 
8281.837 
8000.605 
8003.610 
7304.369 
7166.547 
7133.063 
7104.044 
7079.612 

7010.1X3 
0705.357 
6704.724 

6704.921 
6923.821 
6745.899 
6565.758 
0500.498 
6613.583 

7044.822 
7173.320 

Near Crnwbrd Nebr ..... 
Crnwford Neb; .......... 
Fort Rodinson, Nebr ..... 
Near Glen. Nebr ......... 

Near Red Desert. Wyo .... ZZ ................... 
Tipton. Wyo .............. CS ................... 
Near Table Rock Wyo .... Da .................. 
Near None11 Wyb ......... U . 1’. 779 ............ 
Monell, Wyd .............. E3 ................... 
Bitter Creek Wyo ........ Fa ................... 
Near Black buttes, Wyo .. GS ................... 
13lnck Buttes Wyo ........ U . P . 793 ............ 
Hallville, W i o  ............ 1-18 .................. 

Do .................... U . P . 799 ............ 
Near Point of Rocks, Wyo . U . 1’. 804. ........... 

DO .................... 4 ................... 
DO .................... U . P . 810 ............ 

Near Salt Wells Wyo ..... Js ................... 
Near Baxter d y o  ........ U . P . 823 ............ 
Baxter Wyd .............. KS .................. 
13 wk dprings, Wyo ....... La ................... 

DO. ................... Ma .................. 
DO .................... Na .................. 
Do .................... 0 3  ................... 

Ah Sa Wyo ............. U . P.835 ............ 
Nearailkins Wyo ....... PS ................... 

DO .................... R3 .................. 
DO .................... S3 ................... 
DO .................... ‘C3 ................... 

Near Peru WYO ........... IJ3 .................. 

DO .................... Xs .................. 
Near Acusa, Wyo ......... Y3 .................. 

Do .................... 1‘. B . N . 105 ......... 
Ogden Utah .............. B ................... 

Dd .................... A ................... 
Do .................... lrnnsit .............. 
DO .................... C .................... 

Uinta Utah ............... D ................... 
Near bevils Gate, Utah ... E ................... 
Near Strawber Utab .... F ................... 
Near Mor an, r’ tnh ........ a ................... 
Morgan 6tah ............ II ................... 
Near Cioydon, Utuh ....... I .................... 
Echo, Utah ............... J .................... 

Do .................... Geol . Echo .......... 
Ncnr Emory, Utah ........ I< ................... 
Emory Utah .............. L ................... 
C U t h  hock, Ut& ......... M ................... 
Wasstch Utah ............ N ................... 
Wyuta, fitah .............. 0 ................... 
Evanston, Wyo ........... 0770 Evanston ....... 

Do .................... Aa ................... 
Do .................... 6779 Evanston ....... 

Altamdnt 10 ........... CG ................... 
Springvadev w y o  ........ .................. 
Leroy, WyG.’.. ............ Eo ................... 
Bridger w y o  ............. Fs ................... 
Near di..,+x, wyo ........ G G  ................... 
Cartur, Wyo ............... JIG ................... 

DO .................... Is ................... 
Ellchurst, w y o  ............ *la ................... 
Near Ilampton Wyo ...... IG .................. 
Church Buttes,’Wyo ...... Ls ................... 

DO .................... hls .................. 
Garrett Wyo .............. NG .................. 
Near Cl‘bper, Wyo ....... OG ................... 
Granger, Wyo ............. 1’6 ................... 

Wilkins Wyd ............. U . 1’. 839 ............ 
Green diver,  yo ........ CLS ................... 

Near Brydn WYO ......... VS ................... 
Near Marstdn, 3i’yo ....... W 3  .................. 

. .  

Knight W y$. ............. 136 ................... 

Near Andhws . Nebr ..... 

Noda Ranch. Wyo ........ 
Man&Ie Wyo ........... 
Keeline k y o  ............ 
Shawnee #yo ........... 

Lusk Wyo .............. 
Lost S$in w y o  ........ 
Fisher, $yo ............. 
Near Silver Crown Wyo . 
Near Volen4 Wyo ...... 
Near’HorsoCreek W 0 .. 
Near Iron Mountah, Kyc 

silver Crown w y  d ....... 
Islay w y o  ............... 

Do ................... 
Near Dinmond, Wyo ..... 

Do .................... 
Near ChufvnterbvWyo .. ~ 

Near Bor EBllX 

Do ................... 
Nea;Buckhorn W o 
Hartville Junction, %Vi;. 
Wendover. Wyo ......... 
Cassa w v o  .............. 
Near ‘Glendo Wyo ....... 
Near Orin junction. Wyo . 
Orin Junction Wyo ...... 
Near Orin J&otion,Wyo . 

Near Wheatlanh 3% .... 
Wheatland, Wy d ......... 
Uva Wyo ............... 

NearBona *yo ......... 

Near Denver Colo ........ 
Near Hazeltihe. ColO ..... 
Near Henderson Colo .... 
Near Brighton. dolo ...... 
Brighton Colo ........... 
Lupton Colo ............. 
Near Plattevhe, Colo .... 

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

Near Luiton. Colo ....... 
w ear d p t o n  COIO ....... 

Do ................... 
Near Nantos, Golo ........ 
Near La Sal10 . Colo ....... 
areeley CO~O.~. ........... 
Lucerne) Colo ............ 
Eaton dolo .............. 
Pierce: cola. ............. 
Dover . Colo .............. 
Ath8  Wyo .............. 

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

Borie Wyo ............... 
Granite on, Wyo .... 
Sherman, d y o  ........... 

cam 6010 ................ 
Cho &no Wyo .......... 

$0 .. : ................ 

0 tto,.’w,, .............. 

Do ..................... 
Dalo_Croek, Wyo ......... 

uo ................... 
Rod Buttes Wyo ........ 
Laramlo, d y o  ............ 

Do ................... 
IIOWOll w 0 ............ 
WyomLg yo .......... 
Coo ew Lkke, Wyo ...... 
Harper  yo.. ........... 
Neal-lhck Creek Wyo .... 
Loo&OUt w y o  ........... 

Rock Or&, Wyd ........ 
RockCreek W o ......... 
Near Aurora’ W o 
Medicine Bok . 6;; ....... 
Near Wilcoi $yo ........ 

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

Allen, Wyo ................ 

. 

I Standard elevation . I Standard elevation . 11 I 
Designation of bench 

mark . 
Motors . 

F. .................. 
H4 .................. 
I, ................... 
J4 ................... 
K. ................. 
L , .................. 
MI ................. u1 .................. 
V, .................. 
W I  .................. x1 .................. 
Y1 .................. 
ZI ................... 
A2 .................. 
B, .................. 

x ................... 
Y ................... z ................... 
A1 .................. 
l31 .................. c1 ................... 
D1 .................. 
El .................. 
F1 .................. 
G I  .................. 
I., .................. 
I* ................... 
4737 CnYN ......... 
J1 .................. 
KI ................. 
1.1 .................. 
MI ................. 
N1 ................. 
0, ................. 
1’1 ................... 
Q1 ................... 
It1 .................. 
51 ................... 
T I  ................... 

G4 .................. 1095.711 
1121.041 
1153.30: 
1221.02: 
134.02: 
1482.341 
1486.75: 
1463.08! 
1452.231 
1504.601 
1528.4% 

1611.80: 
1522.32 
1531.33! 
1451.00 

1598.73, 

Na .................. 
0 2  ................... 
1’2 ................... 
Q2 ................... u n  .................. 
52 ................... 
I’Y ................... 
u2 .................. v, ................... w s  .................. xz .................. 
Y2 .................. 
Z2 ................... 
A3 ................... 
n3 ................... 
CS ................... 
D3 .................. 
E3 .................. 
IPS ................... 
A ................... 
D ................... 
D ................... 
E ................... 
F ................... 
D ................... 
I1 ................... 
I .................... 
1 .................... 
[i ................... 
L ................... 
\1 ................... 
N ................... 
3 ................... 
I’ ................... 
2 ................... 
Lt ................... 
j .................... 
Y................... 
[J ................... 
I‘ ................... 

RT ................... 
ID2 .................. 
1% ................... 
31 ................... 

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

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

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

1SM . 76; 
1552.38: 
1534.99! 
1526.43: 
1514.21: 
1505.05j 
1495.29; 
1484.61~ 
1474.82, 
1409.34: 
1462.011 
1440.38L 
1417.821 
1418.101 
1446.84’ 
1473.051 
1534.592 
1648.189 
1738.374 
1920.696 
1847.183 
1846.994 
1846 . 956 
1858.508 
2013.899 
2119.560 
2229.055 
2514.704 
2524.309 
2440.418 
2430.507 
2226.376 
2184.368 
2174.162 
2165.317 
215i . 870 
2147. 266 
21x6 . 434 
2136.708 
2043.797 
2043 . Go4 

*2043.664 
2110.385 
2050.154 
2001.247 
1999.644 
2015 . S24 

Designation of bench 
mark . Place . 

Feet . Meters . 

3594.843 
3677.945 
3783 . 792 
4005.973 
4416.077 
48w . 337 
4877.802 
4800.151 
4764.544 
4936.341 
6014 . 721 
5245.180 
5288.053 
4994.501 
5024.055 
4760 . 512 

Near Como. Wyo .......... 
Hanna Wyo .............. 
Neardanna Wyo ......... 
Dana, Wyo . : .............. 1 
Edson Wyo ............... 
Near lbalcott Wyo ....... 
Fort Steele $yo .......... 
Near Greedville, Wyo ..... 1 

Do .................... 
Rawlins Wyo ............. 

Do . i .................. I 
Do .................... 1 

Solon Wyo ............... 
Noar baleys ltanch Wyo .. 
Riner WF ...... i. ...... 
Fillmhre yo ............ 
Creston bvyo ............. 
Near Litham Wyo ....... 
Wamsuttor +yo .......... 

’ Near Red desert Wyo .... 
Rod Desert, Wyd .......... 

E2 .................. 
1 2  ................... 
J? ................... 
I<, .................. 
LY ................... 
M2 .................. .................. I NY 
Cool . Surv . West 

Base . 
O? ................... 
1’2 ................... 
QY ................... 
Rz .................. 
S? ................... 
‘lk .................. 
u2 .................. \’* ................... 
W2 .................. 
XZ .................. 
Y2 .................. 
As ................... 
B3 ................... 

2063.25: 
2066.352 
2004.9GS 
2070.26: 
2061.622 
2013.224 
1985.031 
2006 . 65[ 
2007.02t 
2058 . 94) 
205 76f 
2Od: 804 
2110.59; 
2035 . G l f  
2059.601 
2126.81t 
2107.14: 
2111.86; 
2044.93: 
2049.34: 
2048.11( 

2051.34; 
2132.97! 
2088.231 
2057.50: 
2056.98: 
2040 . 941 

1 2020.89: 
2017.13: 
1998 . 67! 
1998 . 91: 
1985.491 
1984.361 
1968.91: 
1948.85’ 
1920.91: 
1922.34 
1909.79! 
1908.94! 
1913.27! 
1917.011 
1895.81: 
1890.511 
1852.78: 
1855.50; 
1865.23: 
1858.85: 
1855.69; 
1941.62 
1884.62: 
1883 . 69( 
1902.341 
1897.54: 
1902.02: 

1310.36~ 
1309.37L 
1332.056 
1311.014 
1370.813 
1488.956 
1473.728 
1535.371 
1543.212 

1664.942 
1666.389 
1749.420 
1803.105 
1899 . 670 
2077.532 
2052.250 
2055.956 
2057.298 
2055 . 613 
2182 . GO6 
22W . 590 
2137.390 
2040.590 
2020.784 
2006.245 

t198I . 160 
1981.863 
1959.408 
1951.106 
1935.646 
1930.624 
1933.335 
1911.636 
1910.430 

1698 . 655 

root . 

6769.196 
6779.360 

6792.185 
6763.838 
6605.052 
6514.547 
6583.484 

6584.724 
6748.504 
6754.534 
6787.401 
6924.517 
6678.517 
6757.207 
6977.729 
7110.032 
6928.684 
6709.091 
6723.550 
6719.508 

6730.128 
6997.935 
6851 . 154 
6750.522 
6748.616 
6698 OOP 
0630.210 
6617.890 
6557.319 
6558.097 
6514.092 
6510.374 
6459.872 
6393.875 
6302.192 
03306 . 900 
6265.719 
6262.930 
6277.136 
6289.410 
6219.843 
6202.475 
6183.656 
6087.609 
6119.510 
6098.587 
6088.233 
0370.131 
6183.134 
6180.073 
6241.287 
6225.529 

6774.~20 

0240.217 

4299.086 
4295.825 
4370.253 
4301.218 
4497.409 
4519.400 
4835.056 
6037.206 
5003.021 
5238.359 
5462.397 
6467.145 
6730.580 
5915.687 
6232. 530 
6810.037 
6733.110 
6745.249 
6749.652 
6753.908 
7062.341 
7210.789 
7012.420 
6694.856 
6629.855 
0582.155 
6409.876 
6502.490 
6428.491 
6403.222 
0350.532 
G353.741 
6342.950 
6271.759 
6267.822 

*E&ntion from line of 1902 only . The bench mark had apparently settled about 5 mm . since determination in 1899 . 
t ‘phis bench mark was reported in 1905 as having sunk about 0.052 meter . 
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mark. 

I I Standard elevation. 11 I 1 Standard elevation. 

-- 
Place. 

757.150 
757.197 
743.617 
738.189 
725.578 
723.928 
723.286 
722.043 
723.241 
717.398 
711.502 
703.703 
698.203 
682.555 
677.840 
672.667 
671.185 

Designation of bench 
mark. 

Meters. 

2484.083 
2484. W7 
2439.683 
2421.875 
2380.500 
2375.087 
2372.980 
2168.902 
2372.833 
2353.663 
2334.319 
2708.732 
2290.688 
2239.349 
2223.880 
2206. 908 
2202.046 

Hot Sprin Utah ........ 
Willard ............. 
Brigha& Utah ............ 
Honeyvdle Utah.... ...... 
Beer fiivcr Utah.. ....... 
Dewe U t h  .............. 
Cache Junition. Utah.. ... 

645.875 
649.308 
644.482 
641.535 

.................... ! ......... uo 
Portneuf, Idaho.. 
Pocatello, Idaho.. ......... 

2119.009 
2130.272 
2114.438 
2104.770 

Do..: ................. 
Pocatello, Idaho.. ........ 

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

Near Pocatello Idaho.. ... 
Bannock Idaho ........... 
Near Amirican Falls Idaho 

Near Ameri& Falls, 
Idaho*. ................. 

American Palls Idaho ..... 

Near Michaud,’ Idaho.. .... 

American Falls Idaiio.. ... 

Near Napati Idoho.. ..... 
Near Wapi, fdaho.. ....... . Wapi Idaho.. ............ 
Near kapi ,  Idaho.. ....... 
Near Yale Idaho.. ___. ___. 
Minidoka,’Idaho. ......... 

Do. ................... 
Near Colburne, Idaho. .... 

Do. ................... 
&>ma, Idaho.. ......... 

Do .................... 
3145.453 Near Durkoe, Qreg.. ...... 
3138.970 11 DO 
3142.989 Durkee Orcg 
3181.909 Near Dbrkeo, Oreg.. ...... 

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

YO .................... 
Senter Idaho .............. 
Owin& Idaho.. _.__ ..____ 
Near O&inza Idaho ....... 
Shoshone, Idaho.. ......... 

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

Near Tunupa, Idaho ...... 
Do.. .................. 

Goodin Idaho ............ 
Fuller kdaho.. ............ 
Ticdka Idaho.. .......... 
King IIh, Idaho. ......... 
Glenns Ferry, Idaho ....... 

Do..  .................. 
Near Glcnns Ferry, Idaho. 
Medbury, Idaho.. ......... 
Chalk Spur Idaho ......... 
Near Mo&tain Home. 

Dietrich, Idaho ............ 

Bliss fdaho ............... 

A2...- ............... 
2518 h.. ............ .I 
Jh 
2647A 
CZ.. ................. 

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

P ................... 
Q ................... 
11 ................... 
s.. .................. 
‘1’ ................... u ................... v ................... w ................... x ................... 
Y ................... 
A.  .................. 
B ................... c .................... 
D ................... 
E ................... 
F. . . .  ............... 
G _.___ ~ _____ .  ~ _ _ _ _ _ _  
I3 ................... 
I.... ................ 
J.. .................. 
K. .................. 
L ................... 
M.... ............... 
As.. ................. 
B3 ................... 

c3.. ................. 
City ................. 
D3 .................. 
E3.. ................. 
F3 ................... 
G I  ................... 
113.. ................ 
I?. .................. 
0.S.L .............. 
0.S .L .............. 
Ja ................... 
Ks .................. 
La.. ................. 
0 . S . L  .............. 
hf3. ................. 
N3. ................. 
0.S .L .............. 
0 3 .  .................. 
1’3.. ................. 
Q3.. ................. 
0.S .L .............. 
R3 .................. 
SI.. ................. 
’J‘a ................... 
U3.. ................ va.. ................. 
W3. ................. 
x3. ................. 
Y3. ................. 
Z3.. .......... .T ..... 
A4 ................... 
B4.. ................. c4.. ................. 
D4.. ................ 
E,. .................. 
F4.. ................. 
G4.. ................. 
11, .................. 
1 4 .  .................. 
J, ................... 
IC4 .................. 
L , ................... 

DO. ................... 
DO .................... 

Near Mountain Homo 

Cleft Idaho ............... 
Nm;Orchard, Idaho. ..... 

Do .................... 
Near Owyhw, Idaho. ..... 

Do .................... 
Owyheo, Idaho ............ 

DO .................... 
Near Mora ,Idaho.. ....... 
Near Mora, Idaho,. ....... 
NW Kma, Idaho ......... 

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

Nampa,I ado ........... 
DO .................... 
DO .................... 
DO. ................... 

Idaho. 

Mora, Idado ............... 

Nenr Nam 2 a Idaho ......... 

Nc .................. 
0, ................... 
1’4 ................... 
‘2, ................... 
R,. ........ 
S, ................... 
T,... ................ u ,.... .............. \’,. ................. 
Wc .................. 

X I . .  ................ 
Y, .................. 
2,. .................. 
As ................... 
Bs .................. 
Cb ................... 
1)s .................. 
Ea ................... 
Fa ................... 
Os ................... 
Ho.-- ............... 

1301.873 
1300.253 
1309.150 
1298.631 
1317.551 
1370.488 
1356.012 
1353.767 
1359.322 
1379.029 
1403.477 
1446.207 
1448.063 
1446.597 
1447.186 
1455.978 
1480.592 
1446. 022 
1449.186 
1408.231 
1379.126 
1377.702 
1367. 604 
1358.740 
1360.328 

D2 .................. 
3139 A ............... 
1‘:2.. ................. 
F2 ................... 
3818 A ............... 
Gz.. ................. 
1 1 2 . .  ................ 
364G A ............... 
12 ................... 
3433 A ............... 
Jz ................... 
zcz. ................. 
L z  ................... 
M2. ................. 
3338 h.. ............. 
Nz.. ................ 
02 ................... 
3372A ................ 
P, ................... 

1363. 616 
1360.304 
1360.774 
1362.027 
1344.024 
1350.085 
1344.720 
1336.574 
1321.820 

1320.20 
1319.540 
1364.580 
1347.742 
1341.421 
1316.324 
1298.147 
1305.453 
1303.845 
1298. 370 
1322.292 
1302.483 
1299.512 
1285.192 
1281.781 
1260.534 
1240.894 
1209.758 
1208.287 
1209.414 
1142.222 
1129.858 
1088.226 
1036. 651 
903.490 
938.806 
772. 660 
779.967 
785.508 
760.045 
779.136 
879.666 
937.460 

958.736 
956. 7GO 
957.985 
969.848 

981.355 ow. 189 
958.658 
012.273 
909.295 
903.644 
903.902 

4271.228 
42s .  913 
4295.103 
4260.592 
4322.665 
41%. 343 
4448.849 
4441.484 

4524.364 
4644.574 
4744.764 
4750.853 
4746.044 
4747.976 
4776.821 
4855.576 
4744.157 
4754.538 
4620.171 
4524.6S3 
4520.011 
4486.881 
4457.799 
4463.009 

4473.797 
4462.931 
4464.473 
44m. 584 
4409.519 
4429.404 
4411.802 
4385.076 
4336. 671 

4331.36 
4329.191 
4476. 960 
4421.717 
4400.W3 
4318.640 

4282.973 
4277.698 
4259.736 
4338.219 
4273.229 
4263.482 
4216. 501 
4205.310 
4135. 602 
4071. 166 
3969.014 
3964.188 
3967.885 
3747.440 
3706.876 
3570.288 
3401.079 
3259.475 
3080.066 
2534.068 
2558.942 
2577.120 
2493.581 
2556. 215 
2886.037 
3075.650 

4459.709 

4259. on4 

Nampa, Idaho ............ 
Do .................... 

Near Nampa, Idaho.. ..... 
Do.. .................. 

Near Caldwell Idaho.. .... 
Caldwell, Idado.. ......... 

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

Near Caldwell, Idaho.. .... 
Do.. .................. 
Do.. .................. 

Near Parma, Idaho ........ 
Do.. .................. 
Do.. .................. 

In  Idaho, near Nyssa, 

Do.. .................. 
Near Nyssa, Omg.. ....... 

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

Near Ontario, Oreg ........ 
Do.. .................. 

Ontario, Orog.. ........... 
Do .................... 
Do. ................... 
Do.. .................. 
Do.. .................. 

Near Payette, Idaho ....... 
Do.. .................. 
Do .................... 
Do.. .................. 
Do .................... 

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

Weiser, Idaho.. ........... 
Do .................... 
Do.. .................. 

Near Eaton, Idaho.. ...... 
Do.. .................. 
Do .................... 

Near Notus, Idaho.. ...... 

Oreg. 

Payette, Idaho.. .......... 

Nenr Payett,e Idaho ....... 

Near Woisor, Idaho ........ 
Near Crysta1,)Idnho.. ..... 

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

Near Oldsfierry, Idaho .... 
Do .................... 

Near Huntington, Oreg.. .. 
Do.. .................. 
Do. ................... 
Do.. .................. 

Buntington, Omg.. ....... 
Do.. .................. 
Do .................... 
Do. ................... 
Do..  .................. 
Do.. .................. 

Near Olds Ferrg,Idaho.. .. 
Olds Ferry Idaho ......... 

Near Huntington, Oreg.. .. 

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

Near Weathurby, Oreeg.. ... 
Do.. .................. 

Is ................... 
0.S .L .............. 
Js ................... 
ICs.. ................ 
Ls.. ................. 
Ms .................. 
Ns.. ................ 
os ................... 
P5.. ................. 
Qs.. ................. 
Rs.. ................ 
6s.. ................. 
Ts.. ................. 
UG.. ................ 
0 .S .L  .............. 
Vs ................... 
Wa.. ................ 
xs .................. 
F ................... 
0 ................... 
H ................... 
J .................... 
I. ................... 
2143 H.. ............ 
K ................... 
L ................... 
M ................... 
N ................... 
Ys.. ................ 
2139 H ( 1 )  ........... 
Z r . .  ................. 
Ae ................... 
ns.. ................. 
Ca.. ................. 
2139 H (2) ........... 
2123 H..  ............ 
Da .................. 
2112 €1.. ............ 
Ea.. ................. 
Fe.. ................. 
2107 H.. ............ 
G6.. ................. 
He.. ................ 
2122 H.. ............ 
76. .................. 
2097 E.. ............ 
J a  ................... 
2087 13.. ............ 
2086 E.  ............. 
I‘&. ................. 
2070 1%. ............. 
2069 11.. ............ 
2079 A ............... 
0 ................... 
1’ ................... 
Q ................... 
2105 A ............... n.  .................. 
s .................... 
‘1‘ ................... u ................... 
1’. .................. 
2215 A ............... w ................... x ................... 
Y ................... 
2369 A ............... z .................... 

2113 rI . .  ............ 

3219.663 
3160.0(i3 
3145.197 
2902.884 
29M.216 

2965.552 
2964. 705 

Do.. .................. 
Unity Oreg ............... 
Near Pleojsant Valley, 

Near Eneina &eg.. ...... 

Ncnr iTnity Orog ......... 

Near Norton: Orog.. ...... 
Orcg. 

Pleasant Valle Orog.. ... 

Norton, Ore ....... 
Baker City, Oreg.. ........ 

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

Noar Bakor tiiy, O k g  ..... 

Do.. .................. 
Near Baker City, Orog.. .. 
Near Wingville, Orog ...... 
Near Eaines, Oreg ......... 

Do.. .................. 
Hntchinson Orog.. ....... 
Near North ’Powder, Oreg. 

1166.423 
1205.350 
1132. 685 
1113.821 
1065. 485 

1049.587 
1050.591 
1051.216 
1028.044 
1019.89X 
1014.114 
1018.3rrR 

, 1030.123 
1003.625 

1048.780 

3826. a39 
3054.552 
3716.151 
:i654.261 

3346.115 
3327.139 
3341.089 
3379.602 
3292.720 

* On spur consisting of single line. 
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I’lace . 
FePt . 

~ .- . _____.. 

1 Standard elevation . 11 I 1 Standard elevation . 
Designation of bench 

mark . 
Neters . 

1- 

esignation of bench 
mark . 

Meters . 
I’lace . 

North Powder. Oreg ...... 
Do .................... 

Near North Powder, Orog . 
Do .................... 
DO .................... 

Near Tolocnsct, Oreg ...... 
Do .................... 
Do .................... 

Near Union Station, Oreg .. 
Do .................... 

Union, Oreg ............... 
Do .................... 
Do .................... 

Near Union Station, Oreg .. 
Do .................... 
Do .................... 

Near Lagrande, Orcg ...... 

DO .................... 

DO .................... 

DO .................... 

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

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

Near Lagrande, Oreg ...... 
Feny Oreg ............... 
Nearhilgard Oreg ........ 
Hilgard Ore2 ............. 
Near Hhgard Oreg ........ 
New Kameld, Oreg ........ 
Kamela Oreg ............. 
Near M&cham, Oreg ...... 

Do .................... 
Meacharn, Oreg ........... 
Near Mencham, Oreg ...... 

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

DO .................... 

DO .................... 
DO .................... 

Near North Fork, Oreg .... 

DO .................... 
DO .................... 

Near Bingham Springs, 
Oreg . 

DO .................... 
DO .................... 

Bingham Springs Orep .... 
Near Uingham ‘Springs, 

Near &ayuse, Oreg ........ 
Do .................... 

Ore 

DO .................... 
DO .................... 

Near Mission, Oreg ........ 
DO .................... 

Mlssion, Oreg ............. 
Pendleton, Oreg ........... 

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

3233 A ............... 
Q* ................... 
ItI .................. 
S2 ................... 
rrz 
3228 A ............... uZ .................. 
VZ ................... 
W? .................. 
3021 A ............... 
X2 .................. 
Y1 .................. 
C . S . Union ......... 
A3 .................. 
2705 A .............. 
B3 .................. 
2G96 A .............. 
C3 ................... 
D3 .................. 
2773 A .............. 
Es .................. 
F3 ................... 
G3 .................. 
2782 A .............. 
H3 .................. 
2897A .............. 
J3 ................... 
3001 A .............. 
3581 A .............. 
IC3 .................. 
4199 A .............. 
3958 A .............. 
La ................... 
3 ~ 7 2  A .............. 
3454 A .............. 
M3 .................. 
N3.- ................ 
O3 .................. 
PJ ................... 
Q .................. 
2570 A .............. 
R3 .................. 
S3 ................... 
T3 ................... 
2264 A .............. 

2023 A .............. 

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

3440 A .............. 

Z? ................... 

13 ................... 

U3 .................. 
V3 .................. 

W3 .................. 
X’3 .................. 
1744 A .............. 
Y3 .................. 
1523 A .............. 
Z3 ................... 
A, .................. 
1355 A .............. 
CI* .................. 
1M5 A .............. 
D, .................. 
Ed .................. 

n , .................. 

Do .................... 1 

3242.159 
325ri . 4i9 
3199.797 
3189.010 
3188.747 
3235.354 

Do .................... 
Nearnyandleton. Oreg ..... 1 

Black River Wash ........ Ii ................... 
I .................... 

Do .................... li ................... 
Near Tliomns Wash ...... I, ................... 

h i  ................... 

Near Black h i r e r  Wash ... 
Kent, Wash ..... ! ......... J .................... 

Auburn . Wash ............ 

u u  .................... 
Near Fulton Oreg ........ 
Near McCorkack Orog .... 
Near Warren Or& ........ 
Near Helix dreg .......... 
Neat\Smel&, Orog ......... 

........ 
2707.8G5 
2731.419 
2779.338 
2785.090 
2788.100 
2786.470 
2787.777 
2847.810 
2858.921 
2903.009 
29G7.1G3 
3007 588 
3588:428 
3358.583 
420G . 173 
3965.385 
3757.414 
3679.478 
340.751 
3351.572 
3188.053 
3061.982 
2893.892 
2i7G.858 
2575.894 
2501.914 
2480.080 
2445.908 
2269.490 
2247.105 
2158.490 
2027.949 

1903.327 
1819.G81 
1749.383 
1653.474 

1528.157 
1521.434 
1433.898 
1404.338 
1358.721 
1329.745 
1209.148 
1071.819 
1069.588 
1675.582 
1078.017 
1098.350 
1173.809 
1387.448 
1652.503 
L739.383 
1798.995 
1.780.804 
lG(i3.930 
1550.529 
1042.373 
802.701 

473.152 

21.530 
10.81i2 
25.111 
24.836 
10.945 
10.299 
20.164 
21.404 

u u  .................... 
Near Stanton. Oreg ....... 
Near Ring Oreg .......... 
Near H u h  Junction, 

Wmh . 

NeaTEagle Gorge, Wash ... 1046 ‘1‘. .............. 
DO .................... Y ................... 

Canton Wash ............. Z ................... 
Do! ................... 1205’1‘ ............... 

. Maywood Wash .......... 1335 T ............... 
Hot Spridgs, Wash ........ 1531 T ............... 

DO .................... Ai 
Near Hot Springs Was11 ... B1 .................. 
Lester Wash .... i ......... l(i14 T ............... 
Near B o r u s h a s h  ........ D1 .................. 
Stampede ash .......... 2’ 
Near Stadpede, Wash .... E’,7G ..’-.............. 
Martin Wash ............. 2782 T ............... 
Easton, Wash ............. Ill 

Near Nelson Wash ........ J~ ................... 
Nelson Wadi ............. 2030 T ............... 
Cle Elhm, Wash .......... IC1 .................. 

DO .................... LI .................. 
DO .................... Mi .................. 

Teanawa Wash .......... 18381‘ ............... 
nristol, j? ash ............. 1784 T... ............ 
Near Uristol, Wash ........ N, .................. 
Near Thorp, Wadi ........ 01 .................. 

DO .................... 1G58T ............... 
Thor Wash .............. 1634 T ............... 

I?: .................... PI .................. 
Near Thorp Wash ........ U . S . Base .......... 
Ellensburg,bash ......... Ql .................. 

DO .................... 1571 T ............... 
DO .................... Ri .................. 
DO .................... Si .................. 

Thrall, Wash .............. TI .. 
Umtanum, Wash .......... 1350 
Near Umtanum, Wash .... Ul .................. 
Canyon Wash ............ VI .................. 
Roza d a s h  ............... 1249 T ............... 

do .................... \VI ................. 
Selah Wash ............... 1147 ‘1‘ ............... 
Near belah Wash ......... SI .................. 
Near Wen& Wash ........ 1‘1 .................. 
North Yakilna \Vas11 ..... 1 0 ~ 7 ~  ............... 

Do .................... Zi ................... 
DO .................... Az .................. 
DO .................... T I a  .................. 
DO .................... Cz .................. 

DZ .................. 
885 ‘1. ................ 

B O  .................... Ez .................. 

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

Near lkeston Wash ....... C1 ................... 

DO .................... ]pi.- ................. 
Neurdxton Wash ....... C l  .................. 

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

DO .................... II 
DO. ................... I1 

Near Yakirna City, Wash . 
Wa ato, Wash ............ 
NearWa ato Wash ....... FZ : ................. 
Top enis!,  faa ah.. ....... r55 T ................ 

80 .................... Gs .................. 
DO .................... 112 .................. 

Near Alfalfa Wash ........ 717 T ................ 
Alfalfa Wasii ............. IZ ................... 
Satus \Vas11 ............... Gi4 ‘1‘ ................ 
Near katris Wash ......... :Z ................... 
Ncnr Nabt6n Wash ....... 117 ‘1‘ ................ 
Mabton Wash ............ (15 T ................ 
Near Nibton, Wash ....... ICs .................. 
Byron Wash .............. G 9 G T  ................ 
Near Ijyron, Wash. ....... LZ .................. 
Prosser, Wash ............. his .................. 

Do .................... G C 1 T  ................ 
I)O .................... N? .................. 
Do .................... OZ .................. 

NFar I’rosscr, \Tasli ....... 1’2 .................. 
Gibbon, \Vas11 ............. 027 ‘r ................ 

17. I ................... 
1074 A .............. 
0. .................. 
11, .................. 
I, ................... 
J, ................... 
I<& ................. 
I., ................... 
M, .................. 
N, .................. ?, .................. 
1 , ................... 
1z3 .................. 

Seattle. Wash ............. 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

South Seattle Wash ...... 
Near Argo \dash .......... 

..... 
Do .................... g .................. 

Tidal 5 .............. 6.564 
‘Yidal4 .............. (1 . O X  
G ................... 7.654 
City 1 ............... 7.570 
City2 ............... 3.336 
Citv 3 ............... 3.139 
N . ................ 6.146 

9x8 . 21 
992.5i 
975.30 
972.01 
971.93 
9% . 13 

1005.86 
1048.01 
1050.53 
989.95 
922.67 
857.38 
861.20 
850.11 
849 . 96 
851.261 
8% . 44 . 
823.11’ 
823.52: 
825.35! 
832.531 
847.14‘ 
848.89; 
849.83: 
849.31) 
849 . 71( 
888.012 
871.401 
884.83! 
904.39: 
916 . 714 

1093.75: 
1023 . GOE 
1282.044 
1208 . 65: 
1145.20: 
1121.505 
1054.83C 
1021.5Gl 
971.99i 
933.294 
882 . O N  
840.381 
785 . 134 
7R0 . 873 
755.93c 
745.514 
G91.741 
684.919 
G57.911 

580.135 
554.640 
533.213 
503.680 

465.783 
483.734 

42s . 043 
414.139 
465.307 
368.540 
3% . 091 
326.011 
327.838 
328.580 
334 . 778 
357.706 
422.895 
503.702 
530.1G5 
548.335 
542.790 
507.1G7 
474.431 
317.716 
244 . GG4 

144.217 

018 . 120 

437.053 

3300.088 
3438.369 
3446 . G13 
3247.861 
3027.127 
2812.934 
2792 . GG5 
2789.092 
2788.583 
2792.8G2 
2711.425 
2700.510 
2701.8.?8 

Do . : .................. 
Near Auburn Wash ...... 
NearCorin t6n Wash .... 
Covinxton %ash .......... 
Near lladnsdale Wash ... 
~tavensdalo, wash ........ 
NearRavensdale, Wash ... 

u o  .................... 
Near Palmer Junction . I 

’ I  ... Wash . 
Palmer Junction Wash 
Near Palmer junction. 

Wmh 

N ................... 
0 ................... 
1’. .................. 
Q ................... n ................... s .................... 
1 ................... 
IJ ................... 
17 ................... 
m .................. s ................... 

r \  

6.20: 
10.42’ 
12.301 
12.921 
16 . lo! 
22 . G1‘ 
25.52: 
30.311 

100.81: 
105.55: 
175.74! 
188.55: 
198.47. 
214 . 99( 
258.45 

261.58( 
284.15( 

319.041 
329.25: 
367.164 
3G7.624 
407.22 
4GG . 99; 
462.77( 
479.59f 
492.20: 
G01.90t 
656 . 98: 
MG.53E 
856 . 57: 
868.52( 
848.58( 
682.40: 
860 . 43; t GG1.15: 

$ FG1.492 
G32.21( 
G19 . 21f 
582.331 
583.38f 
582.041 
5GO . 3U 
544.114 
533.84e 
521.732 
505 . G9E 
498.152 
497.891 
483.080 
462.113 
479.026 

461.765 
435.354 
411.540 
407.717 
395.155 
380.830 
370.564 
349.833 
347.150 
334.580 
325.342 
324.673 
325.445 
323.912 
325.759 
290.348 
260.703 
260.251 
247.735 
230.312 
229.008 
230.495 
218.500 
217.828 
205.495 
203.904 
218.410 
218.058 
217.452 
212.318 
210.653 
201.479 
201 . G1S 
203.400 
201 . 672 
205.331 
191.252 

468.430 

Feet . 

20.545 
34.208 
40.354 
42.414 
52.838 
74.193 
83.737 
99.468 

330.7G4 
346.315 
57G . g02 
818.611 
851.1GO 
705.372 
847.944 

858.230 
932.208 

1046.721 
1080.224 
1204 . g04 
1206 . 113 
1336.031 
1532.139 
1518.201 
1573.474 
1615.131 
1974.747 
2155.448 
2777.350 
2810.270 
2849.489 
2784.050 
2238.850 
2166.784 
2109.130 
2170.265 
2074.170 
2031.554 
1910.554 
1913.993 
1900.579 
1838.464 
1785.147 
1751.460 
1711.715 
1659.111 
1G34.354 
1633.497 
1584.925 
1516.118 
1571.604 
1536.841 
1514.974 
1428.324 
1350.194 
1337.652 
1296.438 
1249.440 
1245.286 
1147.743 
1138.942 
1097.734 
1067.393 
1005.108 
1067.730 
1062.701 
1068.761 
952.577 
855.323 
853.840 
812.777 
755.615 
754.289 
758.215 
718.882 
714.057 
874.195 
668.975 
71G.5GG 
715.412 
713.424 
G9G . 580 
691.216 
GG1.019 
G01.475 
667.342 
6G1 . G53 
G73 .G56 
627.4GC 

* Reported distnrbed . t Elevation as originally tfotermincd . 
$ Elovatioil lifter relocation in 190i . ‘l‘hc differenrr in clovntioii betweell the old position of the b-nch mark and the new was determined by 

the engineers of the Chicago, Milwaukee 6 St  . Paul ltail\ray . 
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Alexandria. Minn ......... 
DO .................... 
DO .................... ...... 

Do .................... 
Near Garficld Minn ....... 
Garfield Mi& ............ 
Near Brandon, Minn ...... 

Brandon Minn ............ 
Evansvifle, Minn .......... 

Do .................... 
Erdahl, Yinn ............. 
Thcrsborg Yinn .......... 
Near Elbob Lake, Minn ... 

Do .................... 
Elbow Lake, Minn ........ 
Near Elbow Lake, blinn ... 
Near IIoreford, Minn ...... 
Tintnh, Minn .............. 
Near Tintah, Minn ........ 
Ncar Yarmouth, Minn .... 

Do .................... 
Cliilds Minn .............. 
Ncar i‘airmount, N . Dak .. 

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

Ncar Childs, Minn ......... 
Do .................... 
Do .................... 

Near Fairmount N . Dak .. 

Do .................... 
Near Blackmer, N . Dak ... 

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

White Rock, S . Dak ....... 
DO .................... 
Do .................... 

Near White Rock, S . Dak . 
DO .................... 

Near Wheaton Minn ...... 
Near Whito Rdck, S . Dak . 

DO .................... 
Wheaton, Minn ........... 

Do .................... 
Near Whcaton Minn ...... 
Near Dumont,’Minn ...... 
Dumont, Mlnn ............ 

Do .................... 
Near Dumcnt, Minn ...... 
Coiiis Minn ............... 
Near fcollis Minn .......... 
Near Gmnce)viLle, Minn ..... 

Do .................... 
Gracoville, Minn .......... 

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

Near Gmeville, Minn ..... 
Do .................... 

Ncar Clinton, Minn ........ 
Clinton, Minn ............. 

DO .................... 
Near Clinton Minn ........ 
Near Ortonvhlo, Minn ..... 

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

Ortonvillc, Minn .......... 
Do .................... 
Do .................... 
Do .................... 

Near Bigstcno City, S . Dak . 
Do .................... 
Do .................... 

Near Milbank, S . Dak ..... 
Do .................... 

Milbank S Dak ......... 
Ncar Mifbink, S .. Dak .... 
Nenr Twinbrooks S . Dnk . 
Twinbrooks, S . D h  ....... 
Stockholm, S . Dali ........ 

...... 

DO .................... 
DO .................... 

DO .................... 
DO .................... 
DO .................... 
DO .................... 

Fairmount, N . dsk ....... 

DO .................... 

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

t Elevation 

Plncc . 

11 ................... 
31 ................... 
KI 
Alcsandria Mag- 

I4 .................. 
City ................. 
111 .................. 
!:I .................. 
C1 .................. 

It1 .................. 
SI .................. 
‘P1 ................... 
ITl .................. 
VI ................... 
1;lbow A ............ 
\VI .................. 
XI .................. 
Z1 ................... 
Bz ................... 
Dz .................. 
Fz ................... 
Gz ................... 
lIn .................. 
Iz ................... 
A ..... .I_. ........... 
B ................... 
979 W ............... 
979 W ............... 
971 W ............... 
Foss A .............. 
Foss ItcIemnce Mark 
Jz ................... 
9G9 \V ............... c ...... 
D ..... 
E ..... 
F ................... 
G ................... 
A ................... 
C .................... 
I ~ z  .................. 
Ln ................... 
MZ .................. 
Osc- ,man 8 ......... 
Oscnrson ltofemnce 

Nz .................. 
City ................. 
1Iz ................... 
0.2 ................... 
11: .................. 
FZ ................... 
11 ................... 
U ................... 
V? ................... 
\Vz .................. 
X2 ........ 
Ci!.y ................. 
Y z  .................. 
ZZ ................... 
h3 ................... 
DS .................... 
Ca ................... 
Ea ................ 
F3 . . . . . . . . . . . . . .  
Ga . . . . . . . . . . . . . .  
113 ................ 
I 3  ................... 
Js ................... 
IC3 .................. 
L3 ................... 
U . S . E . l  ........... 
U . S . E . 2  ........... 
U . S . E . 3  ........... 
D ................... 
E ................... 
F ................... 
(3 ................... 
I1 ................... 
I .................... 
J .................... 
6 ................... 
I, ................... 
M ................... 
as resct . 

.................. 
nctic Station . 

1’1 .................. 
4 1  .................. 

YI .................. 
Az .................. 
Cz ................... 
E2 ................... 

n ................... 

Mark . 

02 ................... 

D3 .................. 

Designation of bench 
mark . 

Meters . 

Chandler Wash ........... 
Near Kioha Wash ........ 
mons, wash .............. 

Near Badge; Wash ....... 
Badger Wash ............. 
Near ULdger Wash ....... 
Relicf Wash’. ............. 
Near Belief, Wash ......... 
Kennowick, Wash ......... 

DO .................... 

DO .................... 
Near ICicna Wash ........ 

. . 

Maters . 

I I Standard olcration . 

534 T ................ 
QZ .................. 
515 T ................ 

640 T ................ 
TZ .................. 
GO5 1‘ ................ 
567 T ................ 
Uz .................. 
Vz .................. 
362 T ................ 

Rz .................. 
Sa .................. 

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

Near West Union M h  ... 
West Union . Mi& ........ 

DO .................... ................. 
Near Kcmewick Wash ... .................. 
Near Pasco, Wash ......... YZ .................. 
Pssco . Wash .............. 378 1‘. ............... 

DO .................... Zz .................. 

U ................... 383.723 
IIydrant 7 .......... 382.799 
Hydrant 8 .......... 381.642 
IIydrant 9 .......... 381.038 
V ................... 391.562 
W ................... 406.186 

D6 .................... 
Near l’asco, Wash ........ .I 

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

Near Ifunts Junction, 
W3S11 . 

Do .................... I 
Do .................... 
Do .................... 

Near Hunts Junction, 

IIUIL~B Junction, Wash .... 

Wash . 
Do .................... 
Do .................... 

A3 .................. 
0 3  .................. 
c3 .................. 
D3 .................. 
E3 .................. 
Fa .................. 
G3 .................. 
113 .................. 
13 ................... 
341A ................ 
J3 ................... 
IC3 .................. 
L3 .................. ax3 .................. 
N3 .................. 
0 3  .................. 
1’3 .................. 

162 . 910 
148.464 
150.944 
156.711 
164.360 
195.216 
206.248 
184.478 
152.842 
171.712 
112.089 
110.312 
108.258 
107.382 
107.308 
114.847 
115.222 
115.277 
108.966 
109.008 
109.000 
108.998 
109.008 
108.992 
109.007 
108.973 
104.550 

99.852 
104.213 
99.016 
97.8s 

121.455 

122.787 
127.431 

Enst St . Cloud. Minn ...... Hydrant 1 .......... 
St . Cloud, Minn ........... P . 13 . M . 2~ ......... 

Do .................... P . B . N . &p, top of 

316 . 122 
312.488 

u313.695 I cap . 
Do .................... I P . I3 . M . top of I t313.710 

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

Near St . Cloud, Minn ...... 
Do .................... 

Bt  Joseph Minn .......... 
coilegevillk,  inn. ........ 

Do .................... 
Near Avon Minn ......... 
Avon . Minfi ............... 

Do .................... 
NearAlbany Minn ....... 

Do .................... 
Free rt, Minn ............ 
Albany, M i d  ............. 

lE .................... 
Do .................... 

Near Melrose Minn ....... 
Melrose, Mi& ............. 

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

Near Melrose M h  ....... 
Near Sauk dnter ,  Minn. .. 
Sauk Center . Minn ........ 

~~ 

cap . 
4 ................... 
I I y d m t  2 .......... 
Hydrant 3 .......... 
IXydrant 4 .......... 
D ................... c .................... 
D ................... 
E ................... 
F ................... 
G .......... ....... 
H ................... 
I .................... 
J .................... 
IC ................... 
IIydrant 5 .......... 
L ................... 
M ................... 
N ................... 
IIydrant 0 .......... 
0 ................... 
P ................... 
City 1 ............... 
City 2 ............... 
City 3 ............... 
City 4 ............... 
Q ................... 
R ................... s .................... 
T ......... : ......... 

Do ..... .............. 
Near West Union. Minn ... 
Near Osakk., Mmn ........ 

Do .................... 
.................... I Do 

Osskis . Minn .............. 
Dd. ................... 
Do .................... 

Near Osakis Minn ........ 
Belson Minn .............. 
Xear Aiexandria, Minn .... 

Do .................... 
Near Nelson: Minn ........ 

I Do .................... 

X ................... 
Y ................... 
z .................... 
AI .................. 
Osnkis A ............ 
131 .................. 
CI .................. 
Di .................. 
El .................. 
Fi .................. 
GI .................. 
Alexandria p ....... 
Alesandrin Refer 

a1 .................. ence Mark . 

408.496 
408.094 
414.289 
424.258 
428.028 
409.733 
411.809 
410.330 
423.196 
411.610 
416.912 

450.373 

431.202 

450 . n;o 

534.500 
487.151 
514.907 
514.143 
539.238 
640.471 
Gi6 . 666 
605.242 
567.065 
563.359 
307.745 
301.916 
355.176 
352.303 
352.059 
376 . 794 
378.025 
378.204 
357.499 
357.637 
357 . 610 
357 . 604 
357 . w 7  
357.585 
357.6333 
357.523 
343.012 

327.597 
341.906 
324.855 
320.948 
398.474 

402.844 
418.080 

1037.144 
1025.221 
1029.181 

1020.231 

1037.971 
1030.416 
1036.136 
1038.991 
1048.679 
1047.791 
1043 . 095 
1089.925 
1095.562 
1094.680 
1130.779 
1131.747 
1129 . 669 
1183.400 
1207.846 
12OG . 277 
1239.906 
1243.528 
1245.884 
1181.494 
1210.884 
1213.655 
1213.718 
1214.141 
1212.773 
1207.104 
1212.124 
1253.180 
1258.147 
1258.931 
1255.899 
1252.104 
1250.122 
1284.649 
1332.629 
1340.207 
1338.889 
1359.213 
1391.919 
1404.288 
1344.266 
1351.076 
1340.224 
1388.436 
1350.424 
13C7.819 
1479.229 
1477.599 

1414.702 

423.890 
424 . 396 
427.928 
428.504 

431.356 
430.977 
423.177 
433.534 
430.340 
430.147 
432.020 
422, 764 
414.271 

385 . 686 
366.853 
389 . 667 
372.381 
369 . 573 
309 . 450 
366.386 
3w . 000 
344.032 
313.547 
303.734 
304.970 
301.989 
300.320 
299.062 
297.084 
299.750 
297.325 

*298 . 531 
t298 . 298 
295 . 691 
296 . 807 
296.905 
295.548 
295.314 
300.163 
300.090 
296.515 
297.027 
296.824 
297.129 
297.483 
296.495 
301.780 
307.074 
315.714 
317.129 
310.303 

310.859 
310.703 
310.951 
312.070 
317.023 
318.885 
317.203 
320.450 
324.654 
326.186 
329.074 
335.387 
338.799 
338.464 
338.760 
337.647 
338.533 
348.131 
352.633 
300.918 
354.028 
354.132 
349.405 
351.677 
338.202 
336.217 
311.401 
298.221 
295.179 
295.940 
296.636 
319.851 
319.643 
324.490 
349.185 
350.591 
350.502 
377.838 
384.515 
506.927 

414 .no 

Feet . 

1390.713 
1392.373 
1403.961 
1405.850 

1415.207 
1413.964 
1388.374 
1422.353 
1411.893 
1411.241 
1417.385 
1387.019 
1359.154 
1359.020 
1235.371 
1203.584 
1278.432 
1221.720 
1212.508 
1212.104 
1202.052 
1190.942 

1028 . 695 
996.501 

1000.575 
990.776 
985.319 
981.173 
974.683 
983.429 
975.474 
979.430 
978.066 
970.113 
973.774 
974.096 
969.643 
9G8 . 876 
984.785 
984.545 
972.816 
974.496 
973 . $30 
974.830 
975.992 
972.750 
990.110 

1007.459 
1035.805 
1040.447 
1037.737 

1019.876 
1019.661 
1020.178 

1040 . OOO 
1045.209 
1041.019 
1051.343 
10C5.135 
1070.162 
1079.C37 
1100.349 
1111.513 
1110.444 
1111.415 
1107.7G3 
1110.671 
1142.1EO 
1156 . 930 
1184.112 
1161.507 
1161.848 
1140 . 339 
1153.793 
1109.585 
1103.072 
1021 . 655 
978.413 
908.433 
970.949 
973.213 

1049.377 
1048 .COB 
1084.597 
1145.618 
1150.230 
1150.135 

IX1.530 
1063.143 

1128 . 718 

1023 . nto 

i n 8  .968 

* Original clevation . 
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Feet . Meters . mark . Place . 
Meters . 

1717.721 
1746.555 
1740.200 
1717.378 
1760.906 
1766.709 
1759.846 
1792.312 
1791.256 
1791.437 
1829.915 
1829.927 
1816.863 
1831.827 
1832.214 
1845.452 
1843.727 
1851.443 
1828.048 
1793.894 
1862.605 
iao.039 
1805.085 
1702.982 
1723.373 
1719.301 
1719.183 
1716.729 
1692.388 
1713.218 
1736.093 
1728.848 

1720.508 
1726.404 
1728.356 
1728.800 
1803.130 
1800.452 
1798.218 
1777.060 
1737.601 
1729.101 
1769.018 
1796.217 
1848.772 
1832.582 
1814.819 
1855.026 
1733.100 
1683.809 
1673.343 
1676.030 
1671.283 
1670.564 
1710.167 
1705.341 
1694.695 
1693.002 
1679.866 

igi;: $; 
igy:g 
1659.190 
1513 . 603 
1511.502 
1502 989 
1499: 954 
1489.902 
1496.575 
1500.043 
1498.442 
1499.033 
1488.488 
1491.684 
1476.208 
1473.180 

Do .................... I4 .................. 
Near Harrisburg, 9 . Dak ... 1484 YNICTN ....... 

DO .................... M3 .................. 
Harrisburg S . Dak ........ Os ................... 
Near Harrdburg, S . Dak ... 1419 YNICTN ....... 

Do .................... I$ ................... 
Do .................... &? ................... 

Now Canton, S . Dak ...... R3 .................. 
Cnnton, S . Dak ............ 53 ................... 

DO .................... TI ................... 
Beloit, Iowa ............... A ................... 

Do .................... 13 ................... 
Near Boloil Iowa ......... C .................... 
Near Elm &rings Iowa ... D ................... 
Fairview S . Dnk .......... Us .................. 
Near Fadview, S . Dak ..... Vs ................... 

DO .................... W 3  .................. 
DO .................... X3 .................. 

Near Austin Iowa ........ E ................... 
Hudson, S . bak ........... Y3 ......... I ......... 

DO .................... Za ................... 
Near Hudson, S . Dak ..... A4 ................... 

DO .................... n4 ................... 
Near Hawardon, Iowa ..... F ................... 

Do .................... 0 ................... 
Calliope Iowa ............. I% ................... 
Hnwnrdkn Iowa .......... 1 .................... 

Do ... ! ................ City ................. 
Near Hawardon, Iowa ..... J .................... 

Do .................... IC ................... 
Do .................... L ................... 

Chntsworth, Iowa ......... M ................... 
Do .................... N ................... 
Do .................... 0 ................... 

Near Chntsworth Iowa .... 1'. .................. 
Near Akron, Iow& ........ Q ................... 
Akron, Iowa .............. It ................... 

Do .................... City ................. 
Near Akron, Iowa ......... S .................... 

Do ..... :.- ............. T ................... 
Near Westfield, Iowa ...... U ................... 

Do .................... V ................... 
DO .................... W ................... 
Do ..................... X ................... 
Do .................... Y ................... 
Do .................... Z .................... 

Near Elk Point S . Dak .... C4 ................... 
P. B . M . 

Near Elk Point, S . Dak .... D4 .................. 
Do .................... E4 ................... 
DO .................... F4 ................... 

JefYerson, S . Dak .......... G4 ................... 
DO .................... P . B . N . ......... 
Do .................... H4 .................. 
DO .................... 14 ................... 

Near JefPorson, S . Dak ..... J4 ................... 
DO .................... K, .................. 

McCook, S . Dnk ........... L, ................... 
DO .................... 1'. U . M . '8" ......... 

Near McCook, S . Dak ..... Id, .................. 
Do .................... N4 .................. 

Nonr Sioux City, Iowa ..... {&B;g;E;&;i ,& 
l{I? E . M . 398 ......... 

Top of cap over same 

Near Evnnsvillo, Minn .... M3 .................. 
Melby Minn .............. N3 .................. 
Near &elby bfinn ......... OS ................... 
Ashby, Mink ............. 1's ................... 
Near Ashby, Ninn ......................... 
Dalton, Minn .............. S3 ................... 

Do .................... Dalton Astronomic 

DO .................... Ts ................... 
Near Dalton, Minn ........ Dalton A. ........... 

DO .................... I Us .................. 

DO .................... N3 .................. 

Elk Point 8 . 6ak ......... ......... 

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

DO .................... g3 .................... 
Station . 

Near Forestvillc. S . Dak ... P .................. 
Near Watertown, S . Dak .. Q .................. 

Do .................... R .................. 
Do .................... 6 ................... 

Bryant, S . Dak ............ IG ................. 
Do .................... L1 .................. 

Near Lake Preston, S . Dak . Ti .................. 
Do .................... Ui ................. 
Do .................... S.C.3 .............. 
Do .................... Haasen ..... 
Do .................... Hnnsen Refer 

Near Oldham, 8 . Dak ..... 
Ramona S . Dak .......... ZI ............. 
Near Rahona, 8 . Dnk ..... AI ............. 

................. 
DO .................... Yi ................. 

Do .................... Bz ............. 
DO .................... Cz ................. 
DO .................... Dg ................ 
Do .................... S . C . 4  .............. 
Do .................... S . C . 5  .............. 
Do .................... S.C.6 .............. 
DO .................... Ez ................. 
Do .................... S.C.7 .............. 
Do .................... CranoReIorenceMer 
Do .................... Crane a ............ 

Near Madison, 8 . Dak ..... F1 .................. 
Madison, S . Dak .......... GI .................. 

DO .................... Hz ................. 
DO .................... Iz ..... : ............ 
Do .................... City 2 .... L ......... 
Do .................... City 3 .............. 

Near Madison, S . Dak ..... J Z  .................. 
DO .................... ICz ................. 

Wentworlh, 8 . Dak ....... b .................. 
DO .................... Mz ................. 

Near Wentworth, S.Dak .. Nz ................. 
Colman 8 Dak ........... OS .................. 
Near Cdlmnn, 8 . Dak ...... PZ .................. 

DO .................... Qz .................. 
Do .................... Rz ................. 
DO .................... Sz .................. 

Near Eertn, S . Dak ........ TZ .................. 
DO .................... Uz ................. 

Near Trent, S . Dak ........ S . C . 8 .............. 
Trent S . Dnk ............. VZ .................. 
Near +rent, S . Dak ........ WZ ................. 
Dell Rapids, S . Dak ....... XZ ................. 

Do .................... City 1 .............. 
DO .................... Yz ................. 
Do .................... City 2 .............. 
DO .................... Zz .................. 

Near Dell Rapids, S . Dak .. A3 .................. 
DO .................... 133 .................. 
Do .................... S.C.9 .............. 

567.649 
569.990 
834.441 
625.730 

578.20C 
-543.717 
530.101 
526 . 6% 
530.533 
528.993 
530.40E 
528.435 

530 . 24c 

523.563 
532.351 
530.414 
523.45s 
538.554 
538.491 

546.298 
545.976 
546.031 
557.759 
557.783 
553.781 
558.342 
558.460 
562.495 
561.969 
564.321 
557.495 
5413.780 
567.723 
560 . 845 
550.191 

525.285 
524.044 
5% . 002 
523.260 
515.841 
522.190 
529.162 
526.954 

524.412 
526.200 
526.804 
627.244 
549.595 
548.770 
548.098 
541.049 
529.040 
527.031 
639.198 
547.488 
583.507 
558.572 
553.158 
565.413 
628.250 
613.226 
510.036 
510.855 
500.408 
509.189 
521.260 
519.789 
516.544 
516.028 
512.024 
516.825 
517.447 

512.668 
505.722 
461.347 
400.725 
458.112 
457.187 
454.123 
456.157 
457.214 
456.726 
456.906 
453.692 
454 . 666 
449.049 
449.020 

536 . 401 

619.070 

524 . 116 

1862.361 
1870.042 
2051.498 
2052.910 

1896.908 
1783.845 
1739 . 173 
1727.811 
1730.649 
1740.590 
1735.538 
1740.180 
1 ~ ~ 3 . 7 0 7  

Baltic S . Dnk ............. 
Near haltic, S . Dnk ....... 

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

Renner, S . Dak ........... 
Do .................... 

Near Sioux Falls, S . Dak .. 
Do .................... 

Sioux Falls, 8 . Dak ....... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

cs ................... 
D3 .................. 
E3 ................... 
F3 ................... 
G3 ................... 
H3 .................. 
I 3  ................... 
Js ................... 
City 1 ............... 
City 2 ............... 
City 4 ............... 
Ls ................... 
city 3 ............... 
U . S . G . S . Astro- 

nomic Slation . 

448.968 
444.807 
443.039 
442.346 
438.122 
437.559 
433.870 
433.145 
425.818 
427.360 
427.090 
428.459 
430.2Ga 
434.317 

417.053 
389.276 
372.619 
394.501 
395.708 
383.867 
420.934 
419.624 

416.117 
422.888 
378.600 

Feet . 

1472.989 
1459.338 
1453.537 
1451.263 
1437.405 
1435.558 
1423.455 
1421.087 
1397.038 
1402.097 
1401.211 
1405.703 
1411.611 
1424.922 

1401.136 
1483.560 
1478.307 
1449.006 
1428.684 
1418.744 
1386.152 
ra01.637 
1340.007 
1273.186 
1268.170 
1244.177 
1240.911 
1236.435 
1280.109 
1214.151 
1208.318 
1211.655 
1205.044 
1200.313 
1222.911 
1221.546 
1212.557 
1199.217 
1182.593 
1177.4E8 
1181.566 
1183 . 650 
1177.347 
1172.675 
1171.267 
1105.361 
1155.405 
1169.833 
1161.753 
1154.348 
1138.640 
1146.283 
1145.135 
1136.343 
1134.841 
1129.263 
1129.920 
1121.937 
1127.225 
1116.369 
1118.088 
1121.497 
1123.112 
1125.956 
1121.838 
1115.752 
1112.860 
1109.180 
1115.408 
1114.414 
1113.318 
1110.306 
1107.389 
1105.074 
1107.248 
1102.734 
1098.368 
1102.374 
1102.816 
1106.825 

1368.281 
127.7.150 
1222.500 
1294.292 
1288.252 
1259.404 
1381.016 
1376.710 

1305.210 
1387.425 
1242.123. 
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Standard elevation . , 
Place . Designation of bench 

mark . Place . 

. 
Standard elevation . 

Designation of bench 
mark . 

__.______ .. 

1 Meters . 

375.w 
367.115 
364.014 
364.107 
362.491 
363.173 
366.341 
359.936 
373.056 
373.142 
421.663 
363.971 
365.8% 
368.568 
343.822 
325.724 
317.670 
314.931 
312.316 
315.177 
312.270 
290.156 
301.126 
294.330 
294.903 
290.748 
283.466 
281 . 602 
281.329 
279.257 
279.391 
279.316 
277.993 
277.875 
277.055 
276.820 
277.043 
275.472 
276.625 
275.749 

276.263 
275.769 
274.443 
275.980 
272.019 
275.407 
275 . 610 
274.517 
272.303 
271.124 
269.366 
268 . 247 
267.986 
264.923 
266.238 
264.485 
271.591 
271.684 
275.186 
275.257 
273.848 
271 . 611 
270.458 
262.044 
265.656 
2134.897 
260 . 270 
261.252 
261.085 
261 . 344 
2F0 . 066 
258.198 
257.783 
259.119 
259.848 
255.133 
253.267 
253.354 
252 . 658 
25'. 227 
253.115 

154 . 684 
*I60 . 506 
180.196 
175.457 
175.427 
164.576 
166 . 002 
168.437 
157.591 
160.359 

~ . 

Feet . 1; I 
- -1 

1232.101 
1204.443 
1194.270 
1194.575 
1189.273 
1191.510 
1201.03 
1180.887 
1223.935 
1224.217 
1383.078 
1194.128 
1200 . 195 
1209.210 
1128.023 
1069 . tip6 
1042.227 
1033.236 
1024.656 
1034.043 
1024.505 
951.953 
987.944 
965. 677 
967.527 
953.896 
930.005 
923.889 
922.%l3 
916 . 196 
916 635 
916:390 
912.048 
911.662 
908.972 
908.200 
908.932 
903.778 
907.5GO 
904.686 

906.372 
904.752 
900.401 
905.444 
892.449 
903.564 
904.230 
900.644 
893.380 
889.513 
883.745 
880.074 
879.217 
869. 168 
873.483 
867.731 
891.045 
891.350 
002.839 
903.073 
898.450 
891.111 
887.328 
859.723 
871.573 
869.083 
853.603 
857.124 
R5G.576 
857.426 
853.233 
x47 . in5 ...... 
845.743 
850.127 
852.518 
837.049 
830.927 
831.212 
8% . 928 
830.795 
830.428 

I 
Elgin. Tex ................ 576 S . A ............. 
Littig, Tex ................ Ks .................. 
Manor Tex ............... La ................... 
Daffan' Tex ............... M:, .................. 
Near dustin, Tex ......... N5 .................. 
Austin, Tex ............... Geol . Austin ........ 

DO .................... P a  ................... 
DO .................... O:, ................... 
Do .................... North Meridian Mark 
Do .................... 508Austin .......... 

476 Austin .......... 
Do .................... BartonA ........... 

Elgin Tex ................ HS .................. 
Near hgin, Tex ........... Io ................... 
Near Sayers, Tex .......... Js ................... 

Do .................... Qs .................. 
Do .................... 449 S . A ............. 

Near Bastrop, Tex ........ 460 S . A ............. 
DO .................... Rs .................. 
b o  .................... 365 S . A ............. 

Bastrop, Tex .............. 372 Bastrop ......... 
Do .................... Geol . Bastrop ....... 
Do .................... 377 Bastrop ......... 
DO .................... S5 ................... 

Near Bastrop Tex ........ T:, ................... 
Hills Prairie ?ex ......... 359 Hills Prairie ..... 
Near Upton'Tex .......... Ua .................. 
Upton TexI .............. 349 Upton ........... 
Near dpton Tex .......... V o  ................... 
Smithville, $ex ........... 329 Smithville ....... 

DO .................... Wo .................. 
DO .................... Xn .................. 
Do .................... Ya .................. 

Near Smithville, Tex ...... 433 S . A ............. 
Do .................... 4605 . 4 ............. 
DO .................... Z: .................... 

Rosanky Tex ............. 51ZS . A ............. 
Do .................... T . B . M . 117 ......... 
Do .................... A, ................... 

Dateman $ex ............. BG ................... 
Near Dale Tex ............ CS ................... 

Near Austin, Tex ......... 

Near HeAkens, Tex ....... 451 S . 4 ............. 
Red Rock Tex ............ 491 S . A ............. 

Near Locl;hart Tex ....... D6 .................. 
Lockhart, Tex.' ............ Geol . Lockhart ...... 

Near Clear Fork Tex ...... 
Maxwell, Tex .. ! .......... Ceol . Maxwell ....... 
Near Reed&, Tex ....... 100 S . A ............. 

DO .................... Es ................... 
DO .................... Fa ................... 

Near Lockhart Tex ....... GC ................... 
Geol . Clear Fork .... 

Near Maxwell Tex ........ HS .................. 
San Marcos, Tex .......... I C  ................... 

DO .................... Jc ................... 
DO .................... ICs .................. 

Near San Marcos, Tex ..... 585 Snn Marcos ...... 
Near Hunter, Tex ......... LG ................... 

Do .................... 627 Yorks ........... 
Do .................... MG .................. 

Coodwin, Tex ............. NS .................. n0 .................... 695 9 . A  ............. 
Near New Braunfels, Tex .. TG ................... 

Do .................... Seguin West Base ... 
Near Segnin, Tex .......... Seguin East Base ... 
Near New Braunfels, Tex .. Os ................... 

Do .................... 638Comal ........... 
New Braunfels, Tex ....... Po ................... 

Do .................... Qfi ................... 
DO .................... Rs.! ................ 
D O  .................... Ss .................. 

507.493 
526.593 
591.193 
575 . 645 
575.547 
539.947 
544.625 
552 . 614 
517.030 
526 . 111 

Parkdale Minn ........... 
Near Ferius Falls, Minn .. 
Fer us Falls, Minn ........ 

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

Near Fergus Falls, Minn ... 
DO .................... 

Carlisle Minn ............. 
Near C h s l e ,  M e . - .  ..... 
Near Rothsay M m n  ...... 
Rothsay, Mi& ............ 

DO .................... 
DO .................... 

Near Rothsa , Minn ...... 
Lawndale d~ ........... 
Near LaAdale Minn ..... 
Near Barnsvide, Minn .... 

%o .................... 

DO .................... ......... ......... 
Minn .... 

Do .................... 
Downer, Minn.. ........... 

Do .................... 
Near Downer Minn ....... 
Near Crawfor& Minn ...... 

Near Adrill Mmn ........ 
Averill Mi& .............. 

Near Glyndon ' M b  ...... 
Glyndon Mi& ............. 

Near Fblton Minn ........ 
Felton, MinA .............. 

Do .................... 
Near Borup, M b  ......... 
Borup, Minn 

Do .................... 
Wheatville Minn .......... 

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

Ada Minni ............... bo .................... 
Do .................... 
Do .................... 

Hadler Minn .............. 

Beltrami,'MiM ............ 
Do .................... 

Near Beltrami, Minn ...... 
Russia Minn .............. 
Kittson Mi& ............. 

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

Near Crookston, Minn ..... 
Shirle Minn ............. 
Near &&ley Minn ........ 
Near Eucljd,'Minn ........ 
Near duelid Minn ........ 
Near Angus 'Minn ......... 
Angus, Minh .............. 
Near Angus Minn ......... 
Warren, Mdn ............. 

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

Near Warren Minn ....... 
Near Ar le, 'Minn ........ 
Arg le, @inn .............. 

s o  .................... 
Near Argyle, Minn ........ 
Near Stephen, Minn ....... 
Stephen, Minn ............ 

Near Stephen, Minn ....... 
Do .................... 

Near Holland, Tes ........ 
Holland, Tex .............. 
Near Bartlett Tex ........ 

Do .................... 
Near Circleville, Tex ...... 
Taylor, Tex ............... 

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

Near dadler Minn ........ 
Lockhart M$n ........... 

Near dussia Minn ........ 
Near Kktson, Minn ....... 
Crookston, Minn .......... 

Euclid M m  .............. 

DO .................... 
DO .................... 

Granger, Tex.'.. ........... 

Coupland Tex ............ 
Near Coubland, Tex ....... 

Primms s ur. Tex ........ 1 316 Primms Spur .... 
Near Kirtl& Tox ....... ..I US .................. 
West Point . box .......... 292 West ~'oint ...... 

Vz ................... 
W3 .................. 
X3 .................. 
Y3 .................. 
City ................. 
2 3  ................... 
AI ................... 
BI  ................... 
C4 ................... 
DI .................. 
EI ................... 
FI ................... 
G, ................... 
H4 .................. 
11 ................... 
J I  ................... 
K4 .................. 
J.4. .................. 
M I  .................. 
N4 .................. 
0 ................. 
Q::: ................. 
PI .................. 
R, .................. 
s4 ................... 
TI ................... 
U I  .................. 
V I  ................... 
W4.. ................ 
X I  .................. 
Y I  .................. 
2' ................... 
A5 ................... 
Bj ................... 
Cs ................... 
D5 
Es 
Fa ................... 
Gs ................... 
U . S . G . S . Meridian 

HS .................. 
IS ................... 
JS ................... 
IC, .................. 
I. ................... 
M5 .................. 
No .................. 
Os ................... 
F5 ................... 
'& ................... 
Rs .................. 
Sr ................... 
T5 ................... 
US .................. 
Vr ............. 7 ..... 
City ................. 
Wg .................. 
XO .................. 
Y b  .................. 
2 3  ................... 
As ................... 
CG ................... 
Do .................. 
ES ................... 
FG ................... 
GG ................... 
H s  .................. 
I o  ................... 
Jc ................... 
lis .................. 
LG ................... 
MC .................. 
NG .................. 
OS ................... 
1'0 ................... 
QG ................... 

'I-" ................... 
Stephen West Base& 

W I  .................. 
2, ................... 
A:, ................... 
Bj ................... 
c5 ................... 
Ds .................. 
Es ................... 
F r  ............. 
526 Couplan d ........ 
Gr ................... 

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

Mark . 

Bs ................... 

RG .................. 
Ss ................... 

................... 
Plum, lex  ws .................. 

Do .................... Xo .................. 
Near La Grange, Tex ...... Ys  .................. 
La Grange, Tex ........... Zs ................... 

no;: V" ................... i I ................ 

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

Near IIalsted. Tex ....... 
IIalsted. Tox ............. 
Fayelteville. Tcx ......... 

DO ................... 
Bogg Tank Tcx ........ 
NearKew Ufm. Tex ..... 
New Ulm, Tex ........... 

Do ................... 
Near New Ulm Tcx ..... 
Cat Spring, To; .......... 

A7 ................... 
B7 ................... 
D7 .................. 
F7 ................... 

................... 
E7 ................... 
G7 ................... 
1 4  .................. 
I, ................... 
J7 ................... 
K7 .................. 
L7 ................... 

Meters . 

173.128 
140.544 
1F3.002 
185.453 
137.145 
141.897 
146.092 
149.448 
16G . 100 
153.043 
143.243 
315.700 

175.252 
166.068 
120.989 

134.417 
137.939 
132.264 
108.937 
111.728 
111.999 
113.247 
113.393 
109.162 
107.749 
101.822 
104.712 
109.962 
98.670 

100 . 622 
100.658 
99.525 

129 . 664 
137.936 
150.508 
153.729 
134.950 
136.046 
135.952 
147.148 
144.027 
152.427 
130.791 
153.834 
160 . 254 
159.747 
162.831 
173.659 
184.074 
177.680 
177.091 
178.334 
188.596 
189.988 
176.100 
205.077 
189.481 
197.796 
210.440 
210.365 
187.743 
189.104 
181.883 
100.288 
193.028 
194 . 679 
193.622 
192.180 
193.183 

94.686 
94.982 
87.355 
90.317 
91.317 
91.280 
86.125 
82.191 
82.038 
R3.609 
99.383 

127.249 

82.634 
109.433 
122.557 
*19.906 
110.185 
92.578 

130 .sin 

94.057 

120 . 089 

Feet . 

568.004 
461.101 

(io8 .440 
449.950 
465.541 
479.304 
490.314 
544.947 
502.109 
469.956 

1035.759 

574.973 
544.841 
396.879 
429.166 
441.000 
452.555 
433.936 
357.404 
366.661 
307.450 
371.545 
372.024 
358.142 
353.507 
334.061 
343.543 
360 . 767 
323.720 
330.124 
330.242 
326 . 525 
425.406 
452.545 
493.792 
504.359 
442.748 
446.344 
446.036 
482.768 
472.529 
500.088 
429.103 
504.704 
525.766 
524.103 
534.222 
569.747 
603.916 
582.938 
581.000 
585.084 
618.752 
623.319 
577 755 
672.823 
621.656 
648.936 
690.418 
690.173 
615.953 
620.418 
596.728 
624 . 303 
G33.293 
638.709 
635.242 
630.511 
633.801 

310.640 
311.620 
286.598 
296.315 
299.596 
299.474 
282.562 
269.655 
269 . 153 
274.307 
326.059 
308.585 
417.483 
393.992 
271.108 
359.032 
402.089 
393.391 
361.490 
30% 733 

534.7a1 

*This is t5e elevatim determine-1 in November. 1903. after the bench mark had apparently settled about 0.071 meter between that time 
and the date of its establishment in April. 1903 . 



PRECISE LEVEL NET A D J U S T M E N T  AND STANDARD ELEVATIONS . 

Near Brookshir6. Tex ..... 
Brookshire Tex ........... 
Near Broolhhire Tex ..... 
Near Katy Tex .’.......... 
Kat Tex.’ ................ 
NearKat Tex ........... 
Bumap, &x .............. 
Letitia Tex ............... 
Near dillendahl, Tex ...... 

B o  .................... 

Barker,Tex ............... 

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

Eureka TOX .............. 
Houston, Tex ............. 

Do .................... 
Houstoh Heights . Tex ..... 

DO .................... 

I I Standard elevation . II 1 -  
.. 

T7 ................... 
U, .................. 
Vi ................... 
W7 .................. 
X, .................. 
Y7 .................. 
Z7 ................... 
A8 ................... 
Be ................... 
C8 ................... 
De .................. 
E8 ................... 
Fa ................... 
Gs ................... 
HE .................. 
1 8  ................... 
JE ................... 
Ke .................. 
La ................... - . 

Place . 

Do .................... 
Near Harrisburg Tex ..... 
Near Harrigburg, Tex ..... 

Do ................ 1 .... 
Near Genoa, Tex .......... 

Do .................... 
m o a  Tex ................ 

D6 .................... 
Near Qenoa, Tex .......... 

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

Near Houston, Tex ........ 
Harrisburg Tex.’ .......... 

DO .................... 

mark . 
Meters . 

City ................. 
Ma .................. 
Ne .................. 
R . M ................ 
08 ................... 
M.M.9 ............. 
Pa ................... 
& ................... 
M . M.12 ............ 
RE .................. 
Se ................... 
M . M . 16 ............ 
M . M.18 ............ 

Near Sealy. Tex ........... Mi .................. 
DO .................... Ni .................. 

-1 TQX ................ 07 ................... 
Bo .................... Pi ................... I . I 

Near Webster Tex ........ 
Near Wdbstor TQX ........ Webstor ~ o x i  ............ 
Leaye City +ex .......... 
Near League) City Tex .... 
Near Dickinson, $ex ...... 
Dickinson Tex ............ 
Near Dickhson Tax ...... 
Near Lamarque: Tex ...... 

Do .................... 
Lamarque, Tox ........... 

DO .................... 
Texas City Jct., Tox ....... 
Near Texas City Jct., Tex . 
Virginia Point,Tex ....... 
Near Calveston, Tex ...... 
QalVQStOn, TQx ............ 

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

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

Near Grafton, Ill .......... 
Do 

Near Rosedale, Ill ......... 
Do .................... 
Do .................... 
Do .................... 
Do 

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

.................... 
Near Nutwood, 111 ......... 
Nutwood, Ill .............. 

.................... ................... I ...... .................. 
DO pi 

Near San Feli e, Tex 
Near McDowe?l . Tex ...... / S7 ................... R7 

Ta ................... 
us .................. 
M . M . 22 ............ v8 ................... 
Wa .................. 
Xa .................. 
YE .................. 
Z8 ................... 
M . M . 32 ............ 
M . M . 34 ............ 
Ap ................... 
Bp ................... 
CO ................... 
M . M . 41 ............ 
DO .................. 
EO ................... 
Fo ................... 
GO ................... 
Tidal 19 ............. 
Tidal 18 ............. 
Tidal 17 ............. 
Cil ............ 
TiZiiiie: ............ 
Tidal 15 ............. 
Tidal 14 ............. 
Tidal 13 ............. 
Tidal 12 ....e. ....... 
Tidal 11 ............. 
Tidal10 ............. 
Tidal 9 .............. 
Tidal 4 .............. 
Tidnl3 .............. 
Tidal 2 .............. 
Tidal 8 .............. 
Tidal 7 .............. 
Tidal 6 .............. 
Tidal 5 .............. 

T . B . M . 2 ........... 
P . B . M . l  ........... 
To of cap over same 

{T . % . M . 8 ........... 
T . U . M . 9  ........... 
P . B . M . 2 ........... 
T . B . M . 10 .......... 
P.B.M.3 ........... 
To of cap over same 

{P . 8 . M . 4  ........... 
P . B . M . 5 ........... 

{To ofcap oversame 

Spankey. Ill ............... l(!.IbI M.? ........... 
Lo of cap over same 

Near Spankey. n i  ......... T . B . M . 27 .......... 

69.04; 
66 . 804 
62.04C 
62.24C 
61.074 
45.029 
37.954 

49.521 

43.811 
43.085 
43.430 
40.992 
38.044 
32.149 
29.362 
27.403 

23.960 
21.894 
20.908 
18.598 
13.718 
12.910 
13.289 
13.967 
13.210 
7.120 

11.665 
11.431 
10.762 
11.670 
11.342 
12.590 
15.193 
14.338 
13.281 
9.499 
9 . 603 
8.199 
8.212 
7.177 
6.995 
6.493 
5.679 
6.894 
6 . 356 
5.485 
5.674 
5.275 
2.585 
1.319 
1.497 
0.741 
2, 028 
2.376 

1.733 
2.576 
3.097 
1.882 
1.953 
1.924 
2.379 
2 . GO6 

2.614 
0.964 
2.451 
2.299 
1 . 628 
2 . 602 
2.576 

1.042 

36.605 

47.902 

26.540 

2.940 

2.490 

2.4111 

132.896 
136 . 494 
137.714 

134.280 
138.558 
136 . 280 

133.220 

132.232 

128.322 
129.536 
134.303 
135.516 
136.303 

134 . 110 

132 . 004 

132.035 

133.450 

Place . 
Feet . 

Designation of bench 
mark . 

137 
~~ 

Xandard elevation . 

Meters . 
130.932 
132.144 

138.233 
142.452 
143.657 
144.474 
145.684 
131.992 

131.53fi 
132.743 
133.011 
134.210 
143.847 
145.056 
134 . 662 
135.86C 

136.217 
133 . 662 
134.871 

137.207 
142.303 
143.505 
147.882 
149.077 
145.321 
146.519 
137.14E 
138.344 
138.283 
139.47s 

135.279 
136 . OOE 
135.439 
135.232 
135.863 
137.053 
144.476 
145.682 
147.693 
148.894 
140.151 

143.834 
145.035 

140.946 
141.882 
140.499 
141.701 
144.355 
145.559 
137.575 
143.542 
144.574 
143.453 
142.381 
143i589 
135.821 
146.697 
147.899 
150 . GO6 
151.809 

157.418 
155.052 
156.857 

150.204 
136.945 
138.155 
138.473 
138.474 
142.587 
143.788 
141.034 
137.522 
138.813 
141.155 
142.031 
141.092 

141.834 
136.292 

138.387 
139.158 

138.920 
139.847 
139.849 

137.024 

133.204 

135.019 

136 . on5 

134 .on 

141.352 

139.742 

150.200 

155.050 

140 . wn 

137.500 

139.097 

Feet . 

429.566 
433.542 
449.553 
453.519 
487.361 
471.315 
473.995 
477.965 

431.548 
435.508 
436.387 
440.321 
471.938 
475.911 
441.804 
445.734 
442.975 
446.905 
438.523 
442.489 
440.200 
450.153 
466.872 
470.816 
485.178 
489.097 
476.777 
480.704 
449.960 
453.884 
453.683 
457 . g04 
439.871 
443.828 
446.220 
444.353 
443.674 
445.744 
449.681 
474.002 
477.958 
484.558 
488.496 
459.812 
453 . 752 
471.895 
475.836 
458.470 
462.420 
465.491 
460.954 
464 . 897 
473 . 605 
477.555 
451.361 

474.323 
470.645 
407.128 

445 . 606 
481.288 
485.232 
494.113 
498.060 
512.496 
516 . 462 
510.668 
514.622 
508.7Z 
512.076 
449.294 
453.264 
454.307 
454.310 
487.804 
471.744 

451.187 
455.422 
4% 106 
405.980 
462.899 
461.384 
405.334 
447.151 
451.115 
454.025 
456.554 
456 . 354 
455.773 
458.815 
458.821 

433.044 
437.020 

470.937 

471.092 

402.709 
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I I Standard elevation . /I I I Standard elevation . 

452.594 
455.721 

457.742 
453.556 
457.519 
453.237 
464.655 

$;:: :!: 
468.017 
471.961 
459.OG4 
463.011 

:g::;f 
:;;: 2; 
459.851 
463.811 
464.189 
455.727 
459 . 684 
454.645 
470.747 

~~~:~~ 
487.581 
487.171 
491.111 

igi:$g 
517358 

522.814 

475.698 
462.867 
469.310 
458.844 
462.791 
472.388 

$;;:;!: 
475.081 
467.873 
477.027 

:g::E 
463.795 
481.987 
462.568 
467.519 
471.472 
463.313 
462.306 
404.943 
462.555 
458.638 
462. 588 
454.481 
463.795 
471.121 
458.056 
458.048 
448.454 
448.401 
488.119 
4'51.349 
461.554 
487.761 
448.M)Z 
451.420 
455.376 
454.645 
454.655 
465.061 
464.966 

~~~:~~ 

$k:ii 

5211285 

Designation of bench 
mark . Place . ' 

Meten . 
Near Ottawa. 111 .......... B . M . 62 (Seddon) ... 

D o  .................... P.B.M.85. . . .  ...... 
Do .................... T . B . M . 366 ......... 

{To . ofcap . . over same 
Marseilles, ILI .............. T % M 371 ......... 

Do .................... P.B.M.86 .......... 
Do .................... B . M . 59 (Scddon) ... 
Do .................... P . B . M . 87 .......... 
Do .................... B . M . (Ward 1902) .. 

P.B.M.88. ........ 
To ofca oversame 

Near Seneca, I11 ........... T . B . M . 378 ........ 
Do .................... B . M . 15 (Ward 1899) 
Do .................... T.B.  N . 380 ......... 

P.B.M.89 ......... 
N.90 ......... {y of cap over same 
hf . 91 ......... 

To ofcapoversame 
Morris 111 ................. T . Ib . M . 394: ....... 

D d  .................... T . B.M.395 ........ 
DO .................... P.B.M.92 ......... 
Do: ................... B . M.45A Seddon 
Do .................... B . M . 45 B [Scddon): 

Near Morris, I11 ........... T . B . M . 398 ........ 
DO .................... T . B . M.400 ........ 

P.B.M.93 ......... { To ofcapoversame Do 
DO .................... T . % . M . 402 ........ 
DO .................... P.B.M.94 ......... 
DO .................... B . M . 39 (Seddon) ... .................... P.B.M.95 ......... 1 T o  of cap over same Do 
DO .................... T.B.M.404 ........ 

Near Channahon, I11 ...... T . B . M . 405 ........ 
D o  .................... B . M . 38A (Seddon) 

P . B . N . 9 6  ......... { To of cap over same Do 
Channahon, 111 ............ P . % . M . 97 ......... 

DO. ................... B . N  ................ 
Near Chamahon, 111 ...... P . B . M . 98 ......... {To ofcapoversame 

Do .................... S.B.144 ............ 
DO .................... S.D.143 ............ 

P.B.M.99 ......... { To ofca overmme Do 
MilLsdale, I11 .............. B . 5 . 2 5  fi(Seddon) . 

DO .................... S.D.141 ............ 
T . B . M.424 ......... .................... P.B.M.100. ........ { To ofcapoversame DO 

DO .................... T.S.M.427 ........ 
T . B . M . 429 ......... 

Do .................... S . D.135 ............ .............. P.B.N.101 ........ { Top ofcap over same Rockdale, I11 
Do .................... S . D.130 ............ 

Near Itockdale, 111 ........ I' . B . M . 102 ........ 
Joliet,llL. ................ T . B . M . 432 ........ 

Do .................... T . B . M.433 ........ 
Do .................... P. B . M.103 ........ 
Do .................... S . D . 127 ............ 
Do .................... T . B.M.434 ........ 
Do .................... TrB.M.435 ........ 
Do .................... P . B . M.104 ........ 
Do .................... T.B.M.436 ........ 
Do .................... P . B.M.105 ........ 

Near Joliet, I11 ............ P . B . M . 106 ........ 
DO .................... S.D.117 ............ 
DO .... c T.B.M.437 

Near Lockport,IIl ........ T . I3 . M . 438 ........ 
DO .................... S . D . 109 ............ 

Lockport, I11 .............. S . D . 107 ............ 
DO .................... S . D . 106 ............ 
DO .................... P.B.M.107 ........ 
DO .................... P . B . M . 108 ........ 
DO .................... S . D . 118 ............ 
DO .................... S . D.114 ............ 
DO .................... T . B . M . 440 ........ 
DO .................... 1'. B . M . 109 ........ 

........ Near Marseilles, Ill 
Do .................... h . 5 . 1 0  (%ard 1899) 

Do .................... I [;;!;fcapoversmne 

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

........... Near Morris, 111 

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

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

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

Near Joliet, I11 ............ 

Near Rockdale, I11 ........ 

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

137.95 
138.90. 
143.34: 
143.68 
139.521 
138.24, 
139.45: 
138.14 
141.82' 
144.17: 
145.38: 
142.65' 
143.85' 
139.92 
141.12 
140.651 
141.85: 
148.10: 
149.31' 
146.991 
145 .Sf 
140.16: 
141.37( 
141.48: 
138.90( 
140.11: 
138.57( 
143.481 
144 . 6% 
142.11: 
148.61: 
148.49( 
149 . 691 
158.76S 
159.21t 
157 . 691 
158.88E 
159.354 
160.56: 
f43.791 
144.990 
141.082 
143.0413 
139.856 
141.059 
143.984 
142.999 
143.605 
144.805 
142 . GO8 
145.398 
148 . 604 
141.414 
141.365 
140.814 
140.091 
142.500 
143.705 
141.218 
140.911 
141.715 
140.987 
139.793 
140.997 
141.574 
141.365 
143.598 

139.887 
136.689 
136.673 
142.683 
140.589 
140.882 
148.670 
136 . 853 
137.593 
138.799 
138.576 
138.579 
141.751 
141.722 
137.435 
136.871 
141.018 
142.222 
145.515 
140.840 
142.045 
147.901 
145.360 
144.428 
14F . 349 
147.422 
144.488 
150.122 

i:m89n 

Do .................... $::it; jj Do .................... 
474.041 Near Romeo, I11 ........... 
492.525 Do .................... 

hmt.11 Place . 

S . D . 93 ............. 
snnitar B . M ...... 
T . B . d 445 ........ 
T . B . M . 446 ........ 

Designation of bench 
mark . 

Meters . 

450.fJO1 11 DO .................... 
449.051 Do .................... 
462.657 Near Lockport, I11 ........ 

Do .................... 
Do .................... / 

Near Romeo . I11 ........... $!!: :!: /I 
4f iz.m 
46;ozG (1 Do ..... ............. .................... 

.'. 
485.239 Do 
476.002 Romeo, I11 ................ 
473.844 II DO .................... I 

P;B;M.110 ........ 
P . B . M . l l l  ........ 
T.B.M.441 ........ 
Sanita B . M  ...... 
T . B . g 4 4 4 2  ........ 
T . B . N . 443 ........ 
T . B . M . 444 ........ 
P . B . M . 112 ........ 
S . D.94 ............. 
1'. U . M . 113 ........ 

150.13 
147.47 
147.58 
148.76 
149.94 
146.88 
149.42 
151.55 
154.09 
152.92 
154.12 
152.41 
152 . G2 
152.41 
156.03 
154.52 
155.73 
154 . 63 
155.84 
154.70 
155.95 
153.99 
164 . 90 
153 . G3 
155.06 
148.53 
154.24 
155.03' 
151.891 
153.10 
152.971 
156.31 
156.31) 
154.76 
155.97 
152.781 
155.37: 
159.311 
160.04 
161.24! 
159.151 
159.15' 
160.08i 
101.28' 
164.48' 
165.0i( 
157.44' 
158.6.3 
155.36( 
174.35; 
155.93: 
158.53: 
159.73f 
159.33I 
161.25: 
159.476 
159.212 
lGO.42: 
162 . 06: 
158.3% 
16G . 33: 
164.95( 
164.0% 
16G . 173 
165.849 
167.52C 
167.332 
lG6.090 
167.045 
168.86C 
170.532 
170.763 
173.579 
173.585 

177.260 
174.741 
174.974 
183.542 
178.349 
171.936 
171.942 
173.391 
175.137 
178.307 
178.312 
178.302 
178.290 
177.938 
177.756 
179 . GO6 
181.508 
181.093 
179. 701 
177.744 
177 . 642 

177.250 

-, 

Feet . 

492.561 
483.834 
484.205 
468.129 
491.931 
481.902 
490.239 
497.223 
505.553 
501.712 
505 . 668 
500.032 
500.737 
500.045 
511.915 
506.964 
510.927 
507.322 
511.292 
507.551 
511.675 
505.222 
508.214 
504.061 
508.742 
487.328 
506.039 
508.657 
498.345 
502.309 
501.889 
512.830 
512.853 
507.758 
511.718 
501.205 
509.753 
522.670 
625.071 
529.031 
522.145 
522.158 
525.199 
529.156 
539.638 
541.567 
516.557 
520.504 
509.730 
572.036 
511.587 
520.117 
524.067 
522.765 
529.044 
523.208 
522.308 
526.318 
531.702 
519.444 
545.717 
541.193 
538.135 
645.186 
544.123 
548.605 
548.988 
544.94a 
548.047 
554.002 
559.487 
560.245 
609.484 
569.503 
581.528 
581.561 
573.296 
574.061 
602.171 
585.133 
5G4.093 
564.113 
568.867 
574.595 
584.996 
585.012 
584.979 
584.940 
583.785 
583.188 
589.257 
595.497 
594.130 
5s9.508 
5R3.148 
6SZ . 814 



PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS . 

583.555 . 581.920 
584.782 
589.330 
594.136 
590.110 
605.425 
604.251 
587.679 
585.209 
584.933 
585.091 
585.012 
585.045 

584.982 

I I Standard elevation . 11 I I Standard elevation . 

Chicago. I11 ............... 
Do .................... ::::E:%:::::::: 
Do .................... ‘1‘. B . M.484 ........ 
Do .................... C i t y 7  ............... 
Do .................... T . JJ.N.4E.5 ........ 
Do .................... 1’. I3 . M . 137 ........ 
Do .................... 1’. 11 . N . 138 ........ 
Do .................... 1’. 11 . N.139 ........ 
Do .................... T . l3 . M.486 ........ 
Do .................... ‘1‘. B . M.488 ........ 
Do .................... 1’. B . N . 08 ......... 
Do .................... Cit 9 ............... 
Do .................... B . . VI1 ........... 
Do .................... B . M.VI ............ 
Do .................... 1’. B . N . DG ......... 

Designation of bench 
mark . Place . I -  Meters . 

Near Romeo. Ill ......... 
Near Lcmont. Ill .......... 

Do .................... 
Lemont. I11 ............... 

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

New Lemont,Ill .......... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

NW lvifiow Sprinhs, 111 . . 
Do .................... 
D o  .................... 
D o  .................... 
Do .................... 
D o  .................... 
Do .................... 
D o  .................... 

Willow Springs, Ill ........ 
D; .................... 
Do .................... 
Do .................... 
Do .................... 
D o  .................... 

Sag Brid e Station I11 .... 

T . B . M . 447 ........ 
‘1‘. B . h i  . 449 ........ 
‘1‘. B . M . 450 ........ 
1‘. B . 36.451 ........ 
P.B.M.114 ........ 
P.B.M.115 ........ 
S.D.88 ............. 
S.D.30 ............. 
S . D . 79 ............. 
T.B.M.452 ........ 
P.U.M.116 ........ 
T . B . M . 453 ........ 
P . n . M . 117 ........ 
Lower Sanitary B . 
Upper Sanitary B . M . 

UI . 
T.B.M.454 ........ 
1‘. B . M . 455 ........ 
1‘. B . M . 456 ........ 
1’. B . M . 118 ........ 
S.D.62 ............. I 

S.D.63 ............. 
S.D.64 ............. 
‘1‘. B . M . 457 ........ 
‘1‘. B . M . 458 ........ 
1’. B . hf . 119 ........ 
1‘. B . hi . 459 ........ 
Sanitary U . N ...... 
S.D.54 ............. 
S.D.51 ............. 
S.D.50  ............. 
1’. B . M . 120 ........ 
P . B . hi  . 121 ........ 
S.D.57 ............. 
T . B . M . 460 ........ 
S.D.49 ............. 

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

Mount Forest. I11 .......... 
Do ................... ..I 

3.D.48 ............. .. M . 

Do ..................... T . 
Do .................... T . I 55 ........ 
Do .................... 1’. I . 122 ........ 
Do .................... S . D.40 ............. 
Do .................... S . D . 39 ............. 
Do .................... Sanitar B M . ...... 
- I P  . 13 . J 123 ........ .................... t r b p o f c a  oversame 

Do .................... P . B . M.124 ........ 
.. Do. .................... Chtca o &est Base ........ ............... . 

Do .................... I Sanitary B . hi ...... I uo 

Summit, I11 T B.%. 466 

Near Summit. I11 .......... 
DO .................... 

T . B . M . 4G8 ........ 
P . B . M . 125 ........ 
1’. B M . 126 ........ 

D o  ro ofcapoversame 

Do .................... T . B . M . 470 ........ 
Do .................... T . B . M . 471 ........ 

Chicago, I11 ................ T . B . Y . 472 
Do .................... 1’. 13 . M . 127 ........ 
Do .................... S.D.24 ............. 
DO .................... S . D . 18.. ........... 

1’. 13 . M . 128 ........ 
Do { TO ofcapovcrsanw 

Do .................... 1’. B . M . 129 ........ 

.................... 
Near Chicago, I11 .......... {L . 8: 22 ............. 

........ 

.................... 
DO ..................... T . 5 . h i . 4 ~ .  ....... 
DO .................... I Sanitary u . M ...... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
D o  .................... 
Do .................... 
Do .................... 
D o  .................... 
D o  .................... 
Do .................... 
Do .................... 
Do .................... 
D o  .................... 
Do .................... 

S.D.16 ............. 
S . I) . 15 ............. 
S.D.14 ............. 
T. 13 . M . 475 ........ 

P B . M.134 ........ 
west  Sanitary 13 . M . 
EastSanitaryB.M .. 
T.B.M.479 ........ 
S.D.9 .............. 
T.B.M.480 ........ 
S.D.7 .............. 
S.D.6 .............. 
S.D.2 .............. 
S.D.1 .............. 
T . B.M.481 ........ 
T.B.M.482 ........ 

1’. B . M . 135 ........ 

177.868 
178.284 
178.242 
179 . 631 
181.093 
179.866 
184.534 
184.176 
179.125 
178.3i2 
178.288 
178.336 
178.312 
178.322 

178.303 

Place . -il FeOt . 
Designation of bonch 

mark . 
Netem . 

‘584.979 Pekin I11 ................. A=City ............. 
584.982 Near Leslie, I11 ............ D ................... 
584.812 Tremont I11 .............. E ................... 
589.871 Near Me&rt,I11 ........... F ................... 
592.578 nrr 

591.170 
585.094 
585.025 
585.343 
595.018 
586 . 580 
605.261 
598.171 
598.499 
592.141 
610 . 501 
611.567 

584.94G D6 .................... B ................... 

Y V  ......................................... 
Meckinaw, Ill ............. 1 
Lil- 

Danvc 

................... 
Wouuruu 111 .. _________ ._ .~  .I :. .................. I ’*’ 

year T u L y y c i  ...... ................... 
Twin Grove Ill ..’.... ..... N ................... 
Near Bloom$gton,Ill ..... Ij ................... 

7.- 

..I u ................... .on,111 .......... 1’. .................. ,.. T l l  I \  

8111. 111 .............. ................... 

laliomet, 111 ........ ................... 
t, I11 I .  ........ .................. 

.. .................. 
TI1  

En.pALr.sl ................. ................... 
Near Farmer City, Ill ..... \V .................. 
h r m e r  City, I11 ........... X ................... 
Harris I11 ................. Y ................... 
Near Ihanome 
Mahomct, I11 .. .12_. ..... 
Near . 
nisin5 LU ................. U I  .................. 
Near Lhmpaign, I11 ...... EI .................. 
Champaign, I11 ............ F1 .................. 

DO .................... GI .................. 

Olney I11 ................. A3 .................. 
Ncar6lney,I11 ............ I3 .................. 

Mansn!. . - .. I -  

Near UUnd&s 111 ........ 
Near West Liberty. I11 

DO Fs 
......... ................. 

u u  ................... 
Bloomin t - .. 
G i l h n  111 .. ’. ............. R ................... 
Near G i l f k  .......... ................... 

..... Downs’111 ................ s ................... I ... 593.155 Near do! Wood ... 
591.331 Le”-  
593.109 
594.802 
593 . GO4 
5 9 3 . m  
593.873 
593.211 
594.822 
593.578 
692.761 
600 . 511 
611.265 
615.215 
616.331 
592.371 
599.621 
599.835 
595.835 
595.110 
001.006 
604.966 
593.893 
592 . GG0 
592.856 
590.632 Near E 
601.433 Rosehill, 111 ............... 1 ~ 3  .................. 
692.538 Near Ilidalgo, Ill.-. ....... La .................. 
598.8G4 Do .................... M3 .................. 
593.532 597.499 
692 509 Noar Toleuu 1 1 1  ........... .................. 
600.711 DU .................... 113 .................. 
600 . 333 Near Janesvillc, I11 ........ So. .................. 
597.788 Le 
596 . 2i8 
596.780 D o  .................. 
600.389 Charleston, I11 ............. \ v 3  .................. ........... x3 .................. 

,111 ....... Y 3  .................. 
603.182 Near Bairgrauge, I11 ....... Z3 ................... 
603.132 Near Uushton 
590.146 Near Rnrd 
593.375 Near Oaklanu, 111 ......... c.4 ................... 
595.852 Near Urocliton, I11 ........ F, .................. 

Near Hildretli, I11 ......... JI ................... 

Near Greenup, Grcc Ill ............... 

599: 165 Near Uradbdry, I11 ........ (23 ...... ..... 

Near Lerna, I11 .......... 

593.457 DO .................... D, .................. 
597.207 Do .................... E4 .................. 
595.458 
GI 
GW.3W U O  14 
596.219 
692.706 Sidcll I11 l i d  
587.404 
588.775 Jamalca Ili ............. 
591.708 

589.372 Near Catlin Ill ............ 44 .................. 
590.393 Near Fairinbunt, I11 R 4  
591.843 

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

Ncar &doll I11 ............ LI  ...... 

Near Fnirrnodut Jct., 111 ... ~4 .................. 

I .. 
501.780 Ncar Jarhaico 111 .... 

.................... .................. 564.986 DO 1’4 

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

..... ......................... .f y-2 # ................ u ................... I :: 

u o  .................... c;3 ................... . . . . .  .. 13 .................. 

u0 .................... 1 3  ................... 
valinoutli, . I  I TI1 111 ........I ;$ ............. ......I 

ma. 111 ................. ‘h .................. 
.. u3 .................. .. v1 .................. I ... 

lin. j K .  ......... 1 f4 B , .................. 1 111 ......... .................. 

Do ..................... I G4 .................. 
402 11 Nearliumc, I11 1 1 .................. p . ........... 

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

DO .................... 184 ................... 1 

179.213 
180.917 
181.116 
180.845 
181.109 
180.789 
181.134 
181.171 
179.892 
180.802 
182.417 
180.700 
181.540 
181.444 
182.375 

Feet . 
587.968 
593.559 
594.211 
593.322 
594.188 
593.139 
594.270 
594.392 
590.196 
593.181 
598.480 
592.847 
595 . 602 
595.288 
598.342 

479.094 
479.080 
681.980 
643.424 
575.635 
ps3.135 
646 . 239 
803.266 
840.198 
809.270 
754.946 
816 . 419 
746.281 
793.949 
829.798 
832.836 
820.415 
794.270 
791.340 
779.903 
755.579 
730.717 
732.508 
721.632 
727.289 
721.062 
712.118 
733.529 \ 

734.093 
748.325 
721.101 
722.774 

483.644 
465.527 
475.307 
481.202 
481.252 
507.128 
525.215 
512.988 
538.805 
564.881 
566 . 633 
582.276 
593 . G41 
543 . 690 
553.388 
602.863 
608.132 
676.583 
735.937 
754.316 
708.588 
815.550 
672.804 
680.537 
680.805 
687.082 
660 . 587 
658.348 
653.024 
601 . 593 
682.184 
678 . 060 
(156.265 
646.298 
693.571 
691.9% 
685 . 186 
679.861 
677.912 
668.355 
654.523 
672.381 
657.397 
665.858 
66 4. 392 



140 U . S . COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO . 18 . 

Near Homer. I11 ........... 
DO .................... 

Sidney I11 ................ 
Deem fll  .................. 
Mira ill ................... 
NedUrbana, I11 .......... 
Near Renick Ohio ........ 
Near Locks, bhio ......... 

Do .................... 
NearHi by, Ohio ........ 
Omega bhio .............. 
Near Ohega ohio ........ 
Near Waverfy Ohio ...... 
Near Glen Jea&,Ohio ..... 
I’iketon, Ohio ............. 
NearSargents Ohio ....... 
Near Wakefieid, Ohio ..... 
Clifford Ohio ............. 
Near Davis, Ohio ......... 

Do .................... 
Near Vera Ohio .......... 
Near L&awille Ohio ..... 

Portsmouth, Ohio ......... 
Chillicothe Ohio .......... 
Near Chillibothe, Ohio ..... 
Delano, Ohio .............. 

Do ..................... 
Kingston Ohio ........... 
Near Kinkston Ohio ...... 
Near Haysville) Ohio ...... 
Near Circlevill~ Ohio ..... 

Do .................... 
Circleville, Ohio ............ 
Near Circleville Ohio ..... 
Near Crornlev, bhio ....... 
Duwlls, Ohio ............. 
Near Duvalls Ohio ....... 
Lockboume bhio ......... 
Near Rem, 6hio .......... 
NearValley Crossing, Ohio 
Columbus, Ohio ........... 

Do .................... 
Near Bannon Ohio ....... 
Near Truro dhio .......... 
Near Brice’Ohio .......... 
Near Hardy Ohio ........ 
Basil Ohio ..’.......... .... 
Thurkton Ohio ............ 
Near Thiirston, Ohio ...... 
Tbomport Ohir .......... 
Near Tho& oh, Ohio ..... 
Glenford, d i o i  ........... 

Do .................... 
Near Glassrock Ohio ...... 
Monnt P o n y  dhio ........ 
Near Mount $ e m ,  Ohio ... 
Near Pilltonham, Ohio .... 
Near White Cottage Ohio . 
Near South Zen&ville . 

Near New Salem, Ohio .... 

Place . 

T, .................. 
U+ .................. 
Va .................. 
W, .................. 
X, .................. 
Y ,  .................. 

A ................... 
B ................... 
C ................... 
D ................... 
E ................... 
F ................... 
G ................... 
H ................... 
I .................... 
J .................... 
K ................... 
L ................... 
M ................... 
N ................... 
0 ................... 
P..  ................. 
U . S . E ............. 

A ................... 
C ................... 
D ................... 
E ................... 
F ................... 
G ................... 
H ................... 
I .................... 
J .................... 
K ................... 
L ................... 
M ................... 
N ................... 
0 ................... 
1’. .................. 
Q ................... 
R ................... 
T ................... 
S-City ............. 
A ................... 
T . B . M . 6 ........... 
T . B . M . 9 ........... 
C .................... 
D ................... 
E ................... 
F ................... 
G ................... 
H ................... 
I ........... .r ....... 
.T .................... 
844 Glenford ......... 
K ................... 
L ................... 
M ................... 
N ................... 
0 ................... 
1’ ................... 

Designation of bench 
mark . 

Meters . 

674.484 
668. 027 
672.574 
691.954 
696.085 
704.641 

__..___..-. 

Meters . 

Near Dennison Ohio ...... P . R . R ............. 
Station 15 1’. Oi, Ohio ...... 8G8 Steuhcuvilla ..... 

Washington, D . C ......... B . & 0 . No . 1 ....... 
Do .................... 13.&O.No.2 ....... 

Nspr-Winthrop lluights, 11 . & 0 . No . 3 ....... 
u . G . 

Langdon. D . C ............ 
Rives Md ................. 
Near kyattsviile Md ...... 
Alexandria Junction, Md .. 
Itiverdale Md ............. 
Near RivArdale Md ....... 
Near College d r k ,  Md .... 
Near Benvyn Md ......... 
Near Branchhe ,  Md ..... 
Near Sunnyside Md ...... 
Near Beltsville bdd ....... 
Near Ammendhe Md ..... 
Near Muirkirk, Mb ......... 

Dff .................... 

Baltimore. Md ............ 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

205.583 
203.615 
205.001 
210.908 
212.167 
214.775 

187.964 
185.938 
179 . 592 
179.446 
181.550 
174.052 
173.683 
171.246 
176.253 
176.680 
167.924 
169.493 
168.880 
170.310 
170.039 
162.680 
163.108 

196.046 
189.070 
210.542 
211.517 
235.936 
227.598 
217.523 
215.352 
210.372 
211.400 
211.239 
216.293 
217.048 
218.200 
218.121 
220.330 
229.190 
237.013 
237.866 
229.357 
233.891 
243.157 
263.664 
264.393 
270 . 169 
285.040 
290.100 
274.289 
268 . 244 
258.809 
257.422 
251.735 
244.298 
243.105 
232.543 
218.523 
216.279 

221.2M) 
221.193 
213.147 
213.091 
237.2’36 
24G . 481 
237.326 
234.758 
270.085 
257.040 
248.399 
245.119 
245.215 
270.031 
245.235 
238.920 
239.965 
239.968 
234.982 
237.975 
252.547 
245.479 
245.339 

249.351 

249.346 
264.533 
254.440 
257.549 
262.822 
262.585 

Tidal 2 .............. 
Tidal 1 .............. 
Tidal 3 .............. 
Tidal 4 .............. 
City 1181 ............ 
L ................... .. uo .................... 

DO .................... 
Mount Winans, Md ....... 

DO .................... 

616.679 
610.032 
589.211 
588.732 
595.635 
571.036 
569.825 
561.830 
578.257 
579.658 
550.931 
556.078 
554.067 
558.759 
557.870 
533.726 
535.130 

M ................... 
B . & 0 . No . 40 ...... 
B . & 0 . No . 38 ...... 
B.&O.NO.37 ...... 

643.194 
620.307 
690.753 
693.952 
174.0G7 
746.711 
713.657 
706.534 
690.195 
693.568 
693.040 
209.621 
112.098 
715.878 
715 . 619 
222.866 
151.934 
777 . ooo 
780.399 
752.482 
767.357 
797.758 
865.038 
86’1.429 
886.379 
935.169 

‘ 951.770 
899.896 
880.064 
849.109 
844.559 
825.901 
801.501 
797.587 
762.935 
716 . 038 
709.575 

Ohio . 
Znnesville. Ohio ........... 

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

Near Zanosvillo, Ohio ..... 
Sonora Ohio .............. 

Do .................... 
Snndale Ohio ............. 
New Cohcord, Ohio ....... 
Near New Concord, Ohio ... 
Cassells Ohio ............. 
Cambridge dhio .......... 
Near Carndridge, Ohio ..... 

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

Kimbolton Ohio .......... 
Birds Run’Ohio .......... 
Guernsey bhio ........... 
Near Gulmsey, Ohio ...... 
Newcomerstown, Ohio .... 
N e a r Newcomerstown, 

Near Port Washington, 

Do .................... 
Seventeen Ohio. .......... 
Gnadenhdtten, Ohio ...... 
Near Tuscarawas, Ohio .... 
Uhrichsville, Ohio ......... 
Near Uhrichsville, Ohio ... 

Near Sbnora, Ohio ......... 

Near CLssells Ohio ........ 

Ohio . 
Ohio . 

Q ................... 
725 Znnesville ....... 
U.S.E.2 ........... 
U.S. E . 1 ........... 
R ................... 
S .................... 
T ................... 
U ................... 
V ................... 
W ................... 
X ................... 
Y ................... 
Z .................... 
A’ ................... 
B’ ................... 
C ’ _ _ _ _ _ _ . _ . _ _ _ _  ...... 
D‘ .................. 
E’__ ._______  ......... 
G‘ ................... 
H‘. ................. 
1’. .................. 
J‘. .................. 
E;’ .................. 
P . R . R ............. 
L’ ................... 
M’. ................. 
N‘. ................. 
0‘ ................... 
B . Q 0 . No.48 ....... 
P’ ................... 

818.079 

818.0G3 
835.080 
834.775 
844.975 
862.275 
861.498 

725.720 
725.697 
699.300 
699.116 
778.529 
808 . 0G3 
278 . 627 
I io . 202 
886.104 
843.305 
814.956 
804.195 
804.510 
885.927 
E04.575 
(83.857 
787.265 
787.295 
770.9337 
780.750 
828.505 
805.376 
804.916 

I 
1 

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

Near OakCrest Md ....... 
Near Laurel, Mh .......... 
Laurel Md ................ 
Near Sbvage Station. Md .. 

Near Contee, Md .......... 

.................... Do 
Near Annapolis Jct Md .. 
Near Bridewell . M a  ....... I 

Do .................... 
Near Jessups Md .......... 
Near MonteJideo, Md . . ~. . 
Near Dorsey Md .......... 

Near Elk Ridie, Md ....... 
Relay Md ................. 

Do .................... 
Near Halethorpe Md ...... 
Near Lansdown4 Md ..... 
Lansdowne, Md ........... 
Near Lansdowne Md ..... 

Near HanvoAd Md ........ 
Near Hanover ’Md ........ 

Near 6t . Denis, Md ........ 

West Baltimore ’a6d ....... 
Baltimore, Md . i .  ......... 

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

B . k o . N O . 4  ....... 
B . b O . N o . 5  ....... 
13.&O.No.6 ....... 
B . b O . N o . 7  ....... . & 0 . N o  . 7A ..... 
B . & O . N o . 8  ....... 
D.&O.No.9  ....... 
B . k O . N o . 9 A  ..... 
B . & 0 . No . 10 ...... 
B . & 0 . No . 11 ...... 
13 . & 0 . No . 12 ...... 
B . & 0 . No . 13 ...... . & 0 . No . 14 ...... 
B . & 0 . No.14A .... 
B . & 0 . No . 15 ...... 
B . & 0 . No . 16 ...... 
B . & 0 . No . 17 ...... 
B . & 0 . No . 17A .... 
B . & 0 . No . 18 ...... 
B . & 0 . No.19 ...... 
B . & 0 . No . 20 ...... 
B . & 0 . No . 21 ...... 
I3 . & 0 . No . 22 ...... 
B.&O.No.23  ...... 
B . & 0 . No . 24 ...... 
B . & 0 . N o  . 25 ...... 
B . & 0 . No . 26 ...... 
B.kO.NO.27 ...... 
B . & 0 . No . 28 ...... 
B . & 0 . No . 29 ...... 
B . & 0 . N0.30 ...... 
B . & 0 . No.31 ...... 
B . & 0 . N o  . 31A .... 
B . & 0 . No . 32 ...... 
33 . & 0 . No . 33 ...... 
P . R . R . No . 101 .... 
B . d ~ O . N o . 3 4  ...... 
B . & 0 . No . 35 ...... 
B . & 0 . No . 36 ...... 
B.&O.NO.39 ...... 
City 1288 ............ 
B . & 0 . No . 41 ...... 
13 . & 0 . No . 42 ...... 
B . & 0 . No . 43 ...... 
City 1240 ............ 

Near Relay. Md ........... 
Vineyard Md ............. 
Near Vinkyartl ~d ........ 
Near Orange G;ove, Md ... 
Ilchester, Md .............. 
Gray Md ................. 
EllioAtt City, Md .......... 
Oella Md ................. 
Near’Oella Md ............ 
Near Ifolldfield . Md ....... 

Do .................... I u o  .................... 
Rollofield Md ............. 
Near IIoIltofield, Md ....... 
Alberton, Md .............. 
Near Alberton, Md ........ 

Do .................... 
Near Davis Md ........... 
Davis ~ d . i  ............... 
Near koodstock. Mdd ...... 

Do ..................... 
Near Marriottsville Md ... 
Marriottsville Md.! ....... 

Gorsuch Md.’ ............. 
Near Sy&esrille Md ....... 
S kesvillo M d . ’ . _ _ _ _ _ . _ _ _ _  

Near IIcnrytdn Md ....... 
Noar Gorsuch 61d ......... 

dar_Gaither, Md ......... 
DO .................... 1 

B . & 0 . No . 100 ..... 
D . & 0 . No . 101 ..... 
I3 . & 0 . No . 102 ..... 
B . & 0 . No . 103 ..... 
13 . & 0 . No . 104 ..... 
B . & 0 . No . 105 ..... 
B . & 0 . No . 100 ..... 
B . & 0 . No . 10GA ... 
B . & 0 . No . 107 ..... 
B . k 0 . No . 108 ..... 
U.S. 0 . s  ........... 
I3 . & 0 . No . 109 ..... 
B . & 0 . No . 110 ..... 
B . & 0 . No . 111 ..... 
B . & 0 . No . 112 ..... 
B . & 0 . N o  . 113 ..... 
B . & 0 . No . 114 ..... 
B . & 0 . No . 115 ..... 
D . & 0 . No . l l G  ..... 
B . & 0 . No . 117 ..... 
B . & 0 . No . 118 ..... 
B . & 0 . No.119 ..... 
B . & 0 . No . 120 ..... 
B . & 0 . No.121. .... 
13 . & 0 . No . 122 ..... 
D . & 0 . No . 123 ..... 
B . & 0 . No . 124 ..... n . & 0 . No . 125 ..... n . & 0 . No . 126 ..... 
B . & 0 . No . 127 ..... 

261.826 
264.756 

12.800 
17.768 
20.862 

20.858 
18.207 
10.578 
14.999 
15.844 
16 . 217 
16.142 
16.166 
20.019 
23 . G36 
30.886 
38.233 
42.013 
46.523 
48.057 
54.642 
53.621 
51.720 
47.280 
45.481 
52.099 
47.031 
53.200 
51.924 
51.411 
48.255 
41.799 
53.882 
26.888 
24.644 
21.673 
21.859 
20.632 
22.523 
20.665 
11.206 
21.010 
24.113 
22.053 
2.784 

38.728 
21 . 603 
28.562 
45.528 
43.402 

1.410 
1.354 
2.773 
8.393 
9.334 

21.312 
2.741 
7.603 
6.503 

11.206 

20.309 
21.632 
23.487 
28.952 
33.276 
37.029 
44.006 
45.121 
51.340 
57.160 
57.183 
58.712 
60.959 
65.749 
67.773 
72.254 
74.023 
76. 019 

82.773 
87 .a50 
88.880 
89.258 
91.184 
94.776 
98.645 

107.007 
114.588 
124.698 
127.783 

78 . 870 

Feet . 
859.007 
868.620 

41.995 
58.294 
67.789 

68.432 
59.734 
34.705 
49.209 
61.982 
53.205 
52.959 
53.038 
65.679 
77.540 

101.332 
125.436 
137.838 
162.634 
157.667 
179.271 
175.922 
169.685 
155.118 
149.216 
172.897 
154.301 
174.540 
170.354 
168.671 
158.317 
137.136 
176.778 
88.215 
80.853 
71.106 
71.716 
67.690 
73.894 
67.798 
36.765 
68.930 
79.111 
72.352 
9.134 

127.060 
70.876 
83.707 

149.370 
142.395 

4.626 
4.442 
9.098 

27.536 
30.623 
69.921 
8.993 

25.141 
21.631 
36.765 

06.630 
70.971 
71.057 
94.987 

109.173 
121.486 
144.376 
148.034 
168.438 
187.532 
187.608 
192.624 
199.996 
215.712 
222.352 
237.053 
244.826 
249.406 
258.759 
271.564 
268.221 
291.600 
292.841 
299.160 
310.944 
323.638 
351.072 
375.944 
408.779 
419.235 



PRECISE LEVEL N E T  ADJUSTMENT AND STANDARD ELEVATIONS . 

mark . 
Meters . 

l’lacc . 
Feet . I 

141 

Hoods hiilk, Md ........... 
Near Xnrgan Md ......... 
Near Wuodtdno, Md ....... 
Woodbiuo, Md ............ 
Near Woodbino, Md ....... 
Near Watorsvillo, Md ..... 

DO .................... 

mark . I’lam . 
Meters . 

B . & 0 . No . 129 ..... 
13 . CQ 0 . No . 130 ..... 
13 . & 0 . No . 131 ..... n.‘& 0 . No . 131h ... 
I3 . & 0 . No . 132 ..... 
U . & 0 . No . 133 ..... n . 6: o . NO . 134 ..... 

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

Near l’lano No . 4, Md ...... 
Do .................... 

Near Bartholows, Md ..... 
Bartholows Md ........... 
Near Monrdvia, Md ........ 

Do .................... 
Monrovia Md ............. 

Do .................... 
Near ljamsville, Md ....... 

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

Near hlodrovia, &id ....... 

B . & 0 . No . 135 ..... 
13 . & 0 . No . 136 ..... 
B . & 0 . No . 136h ... 
B . & 0 . No . 137 ..... 
B . & 0 . No . 138 ..... 
B . & 0 . No . 139 ..... 
B . & 0 . No . 140 ..... n . & 0 . No . 141 ..... 
I3 . & 0 . No . 142 ..... 
B . & 0 . No . 143 ..... 
B . & 0 . NO . 144 ..... 
B . & 0 . No . 145 ..... 
I3 . 8.c 0 . No . 146 ..... 
B . & 0 . No . 147 ..... 

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

Near Sand Patch, Pa  ...... 
sand Patcil ~a ........... 
Near Myersdalo Pa ....... 

DO .................... 
Near Garrett, i’a .......... 

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

McSpadden Fa ........... 
Near McS &don, Pa ...... 

Do .................... 
Rocltwoorl 1% ............ 

Do .................... 
Near Casselmnn, 1% ....... 
Caswltnan, 1% ............. 
Near CasdLnan, Pa ....... 
Near Narkloton Pa ....... 
Markletom Pa ..’........... 
Near I’inkorlon, Pa ....... 
Fort l l i l l  I’n .............. 

Do .................... 
Near Ursina, Pa ........... 
Near Confluence, Pa ....... 
Conflnonro Pa ............ 

Do .................... 
Noar Uidwell, Pa .......... 
Didwoll, ]’a ............... 
Near Uidwcll, Pa .......... 
Near Sipes, Pa ............ 

Koystone, IIa .............. 
M ~ O I W I ~ I ~ ~ I J U  ..i.i..i ..... 
Near Salis uiy c ., ’a .... 

 oar noctwood, Pa ....... 

Near llocl~wood, Pa ....... 

Pinkorton: r a  ............. 

Near Fort lM1, I’a ........ 

Noar Confl.ionce, i’a ....... 

Do .................... 
Near Limo Kiln . hld ...... 

B . & 0 . No . 184 ..... 
B . & 0 . NU . 185 ..... 
B . & 0 . No . 186 ..... n . o . NU . 187 ..... 
B . & 0 . No . 1x8 ..... 
13 . & 0 . No . 189 ..... 
11.6~ o . NO . 190 ..... 
D . & 0 .No . 191 ..... 
B . B 0 . No . 192 ..... 
B . & 0 . No . 103 ..... n . & o . NU . 104 ..... 
B . & 0 . No . 195 ..... 
B . & 0 . No . 196 ..... 
13 . & 0 . No . 197 ..... 
I3 . & 0 . No . 198 ..... 
B . CQ 0 . No . 199 ..... 
B . & o . NO . 200 ..... 
i 3  . CQ 0 . N O  . 201 ..... 
1) . & 0 . No . 202 ..... 
B . & 0 . No . 203 ..... 
B . & 0 . No . 204 ..... 
1. . & 0 . No . 205 ..... 
B . CQ 0 . No . 20G ..... 
1% . & 0 . No . 207 ..... 
1) . & 0 . No . 205 ..... 
B . & 0 . No . 209 ..... 
II . o . NO . 210 ..... 
13 . & 0 . No . 211 ..... 
1) . & 0 . No . 212 ..... 
13 . & 0 . No . 213 ..... 
I3 . & 0 No.214 ..... 
11 . & 0 No 215 
13 . & 0 No 216 
13 . B 0 . No . 217 ..... 
13 . & 0 No 21s 
13 . & 0 . No . 219 ..... 
13 . & 0 No 220 
U . & 0 No 221 ..... 
11 . & 0 . No . 222 ..... 
B . & 0 . No . 223 ..... 

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

. . ..... 

. . ..... . . 

B . 
B . 
13 . 
B . 
B . 
B . 
B . 
B . 
I3 . 

n . 

DO .................... n . <Q o . NO . 155 ..... 
Near l3Lickeystow.n Sta- I B . & 0 . No . 156 .....I 

tion Md 
Rnd&t&n Station. Md.1 B . & 0 . No . 156A ... 1 

wstown . M 
...... 
Near Buck( d ... B . & 0 . No . 157 ..... 

B . & 0 . No . 150 ..... 
Near Doubs . Md ........... B . & 0 . No . 159 ..... Near Adamstown, Md ..... 

Do 

Do .................... 
Washington Junction Md . 
Near Adamstown. Md ..... 
NearDoubs Md ........... 
Near Washiiigton Jct., Md . 
Glencoo Pa ............... 

Do .................... 
Philson Pa ............... 

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

Near Giencoe, Pa .......... 

Near Philson, Pa .......... 
Near Manco, Pa ........... 

B . & 0 .NO . 160 ..... 
B . & 0 . No . 161 ..... 
D . & 0 . No . 162 ..... 
B . & 0 . No.44 ...... 
13 . & 0 . No . 163 ..... 
B . & 0 . No . 164 ..... 
B . & 0 . No . 165 ..... 

n . 
i 3  . 
B . 
I3 . 
B . n . 
B . 
B . 

& 0 . N o  . 
& 0 . N o  . 
& 0 . No . 
& 0 .No . 
& 0 .No  . 
& 0 . No . 
& 0 . No . 
B 0 . N U  . 

1i7 ..... 
178 ..... 
l i 9  ..... 
180 ..... 
181 ..... 
182 ..... 
182h ... 
1R3 ..... 

130.48’ 

140.43, 
134.67: 

148 . 12 . 
151.14: 
156 . 581 
167.791 
180 . WH)I 
189 .tin . 
207.24: 
200 . 35( 

214.33( 

177.16: 
167.681 
161.05! 
149.19f 
144.32. 

119.184 
114.95‘ 

107.2Gi 

96.02( 
88.94: 

. 53> 
81.122 
86 . 851 
02.22f 
88.17i 
26 . 881 
16 . 5i< 
82 . 874 
8G . 4 r ~  
84.59( 

91.181 
94.585 

88.51C 
87.37s 
78.5oC 

S6 . 853 

16 . 831 

130.22; 

109 . 76 

i n n  . 45( 

SG . no3 

s7 . 02; 

71 . 898 

E2 . 49c 

489.306 
502.214 
514.7ne 
5413.044 
5’14.370 
605.669 
610.377 
628.761 
641.0i2 
676 . 448 
693.100 
687.279 
GG0 . 881 
642.103 
625 . 951i 
608.123 
592.420 
590.575 

587 . 868 
685.502 

583 . 02s 
577.024 
569.381 
566.407 
562.552 
556 . S84 
551 . $49 
517.541 
54‘. 847 
537.506 
520.201 

510.933 
511.013 
499.042 

523.052 

490.182 
452 . 012 
472.193 
457.90s 
442.257 
425 . 627 
405 . 991 
402.867 
390 . 201 
394.480 
391 . Si8 
392 . 596 
393.644 

B . & 0 . No . 306 ..... 
1’. II . R . NO . 96 ..... 
13 . & 0 . No . 306h ... 
I3 . & 0 . No . 307 ..... 

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

384.214 
375.281 
368.474 
358 . 88C 
351.15C 

333.974 
327.271 
318.64; 

295.371 
205 . 655 
289.91: 
286 . 651 
285.843 

277.487 

269.552 
209.59s 

267.14C 
266 . 273 
263.77c 

261.3K 
260.6‘; 
2Go . 4 3 2  
259.187 
258.261 
254.9ti4 
255 . S?C 
254.424 
254 . 06C 
246.62C 
245.51C 

241.502 

238 . 765 
237.000 
2-36. 408 
236.942 
235.925 
235.8s1 
234.824 
233.780 

233.797 
232.877 
233.234 
231.648 
233.252 
232.066 

342.404 

310 . mt 

280 . noc 

244.503 

240 . 811 

234.302 

233 . 088 
232 . 870 
231.284 
229.616 
229.697 

229.377 
229.390 
229.717 
228.474 
227.966 
228 . 602 
228.575 
228 . 890 
228 . 620 
228.745 
229.304 
227.552 
229.320 
22n.300 
229.979 
229 . 180 
226 . 679 
223.698 
231.914 
231.740 

227.396 
228.380 
226.647 
227.722 

249.132 
250.428 

243.973 

229.841 

227.112 
226.631 

229.404 

233.410 
230.128 

234 . 007 

250 . 737 

239 . no1 

Foet . 

1260 . 642 
12311.231 

11 77.445 
1205 . oz 
ii52.005 
1123.370 
1095 .713 
1073.735 

1017.251 

940.451 

910 .389 

1045.428 

969 . 063 
969 . 995 
951.163 

937.8n3 
918.929 

884.355 
884.509 

876.442 
873.597 

857.252 
854.746 
854.434 

847.311 
836 . 494 
839.332 
834.723 
833 . Y29 

8135.405 

850 . 349 

809 . 149 
805.5117 
802 . 174 

7m . 061 
792.328 

183.348 
777.577 
7i5.619 
777.367 
774.031 
773.886 

766 . 993 
770.418 

7 ~ s  . 706 
767.049 
764.031 
2~5.202 
159 . 998 
765.261 
761.370 
264 . 723 
164.008 
758.804 
753.332 
753.598 

152.548 
752.590 
253. GW 
149.585 
747.918 

749.916 

752 . 636 

750 . 005 
750.950 
750.064 
750.474 

149.014 

15n . 255 
740.478 
7~0.871 
770.143 

755.012 
746 . 048 

752.308 
746 . 5g0 
152.361 

754.523 
751.901 

765.779 

740.277 
743.591 
747.118 
767.738 
317.361 
841.295 
822.626 
800.435 

254.070 

743.530 

184.122 
745.117 
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1 Standard elevation . 

Place . 
I 

Place . 
I Slandnrd elevation . 

Drsignation of bench 
mark . Dcsignation of bench 

mark . 
Meters . 

Allegheny. Pa ............. 
DO .................... 
DO .................... 
DO .................... 

Near Sharpsburg, Pa ...... 
Do .................... 

Near Sharpgburg, Pa ...... 
Witmer, Pa ............... 
Glenshaw, Pa ............. 
Mount Royal Pa .......... 
Elfinwild Pa’. ............ 
Allison Jd rk  P a  .......... 
Near Allison’Park, Pa ..... 

DO .................... 
Near Bryant, Pa .......... 

Do .................... 
Wildwood, Pa ............. 
Near Wildwood, Pa ....... 

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

Near Gibsonia, Pa ......... 
Do .................... 

Near Bakerstown, Pa ..... 
Do .................... 

Near Valencia Pa ......... 
Near Downiehlle, Pa ..... 

Do .................... 
Mars Pa .................. 
Nea;Mars, Pa  ............. 

DO .................... 
Near Callery Junction Pa . 
Caller Junction Pa ..’.... 
Near 8asllery Judction Pa . 
Near Evans City Pa.’. .... 
Evans City Pa ..’... ....... 
Near Evans‘ City, Pa ...... 

Sharpsburg Pa  ........... 
Do .................... 

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

N e r  Harmony Junction, 

B . & 0 . No . 308A ... 
B . & 0 . No . 3088 ... 
B . & 0 . NO . 308C ... 
B . & 0 . No . 308D ... 
B . & 0 . No . 310=P . 
B . & 0 .No  . 3108 ... 
B . & 0 . No . 311 ..... 
B . & 0 . No . 311A ... 
B . & 0 . No.312 ..... 
B . & 0 . No . 313 ..... 
B . & 0 . No . 314 ..... 
B . & 0 . No . 314A ... 
13 . & 0 . No . 315 ..... 
B . & 0 . No . 316 ..... 
B . & 0 . No . 316A ... 
B . & 0 . NO . 317 ..... 
B . & 0 . No . 318 ..... 
B . & 0 . No . 318-4 ... 
B . & 0 . No.319 ..... 
B . & 0 . No . 3198 ... 
B . & 0 . NO . 320 ..... 
B . & 0 . NO . 321 ..... 
B . & 0 . No . 322 ..... 
U.S.G.S ........... 
B . & 0 . No . 323 ..... 
B . & 0 . No . 324 ..... 
B . & 0 . No . 325 ..... 
B . & 0 . No . 326 ..... 
B . & 0 . No . 326A ... 
B . & 0 . No . 327 ..... 
B . & 0 . N o  . 328 ..... 
B . & 0 . NO . 329 ..... 
B . & 0 . No . 330 ..... 
B . & 0 . No . 330A ... 
B . & 0 . No . 331 ..... 
B . & 0 . No . 332 ..... 
B . & 0 . No . 333 ..... 
B . & 0 . No . 334 ..... 
B . & 0 . No . 335 ..... 
B . & 0 . No . 3358 ... 
B . & 0 . No . 336 ..... 

R . R . No . 5 . 

732.987 / /  Near Edenbur- Pa ....... 
722.18n DO ........ 9’. .......... 
717.522 Near Lowellville, Ohio .... 
725.412 Do .................... 
733.033 Lowellville Ohio .......... 

Near Loweflville Ohio .... 
726.872 Near Struthers, 6hio ...... 
730.501 Do .................... 
738.857 
757.348 
775.517 Near Alliance Ohio ....... 
789.109 Alliance, Ohid ............. 
814.395 Do .................... 
833.237 DO .................... 
841.576 Do .................... 
853.099 Near Alliance Ohio ....... 
872.397 Do ..... ..’.. ........... 
892.813 Near Sebring, Ohio ........ 
902.511 Do .................... 
915.172 Near Snodcs Ohio ........ 
930.031 Near Derlinbenter, Ohio . . 
959.007 DO .................... 

1003.403 Berlin Center, Ohio ....... 
10G7.911 Ellsworth Ohio ........... 
1030.730 Rosemoni, Ohio ........... 
1150.096 DO. ................... 
1175.900 DO .................... 
1103.954 North Jackson, Ohio ...... 
1053.233 DO .................... 
1035.969 Near North Jackson, Ohio 
1025.523 Lordstown, Ohio .......... 
1003.702 Near Lordstown Ohio . 
988.44Y Near BoeMa ‘Crossink, . 
978.420 Ohio . 
972.222 Near Niles, Ohio ,.. ........ 
970.159 Near Girard, Ohio ......... 
954.230 NearYoungstown, Ohio ... 
938.328 Do .................... 
929.490 Do .................... 
923.879 Younrrstown . Ohio ........ 

1.a . 
Near Harmony. Pa ........ 

Do .................... 
Near Zelienople, Pa ....... 

Do .................... 
Old Furnace Pa .......... 
Near Old F&ce Pa ..... 
Near Fombell Pa! ........ 
Fomhell Pa ..’............. 
Qoehrini Pa .............. 
Cdia,  ai ................. 
Near Hazen Pa  ........... 

Do .................... 
North Sewickle;, Pa  ...... 
Near MCK&W, P8 ....... 

B . & 0 . No . 368 ..... 
13 . & 0 . No . 370 ..... 
B . & 0 . No . 371 ..... 
B . & 0 . No . 372 ..... 
U . 6r 0 . No . 373 ..... 
B . & 0 . No . 374 ..... 
D . & 0 . No . 375 ..... 

l3r . 66 ............... 
% .................. 
City ................. 
Rs .................. 
Lunchroom ........ 
Br . 65 (100G) ........ 
Br . G4 (1906) ........ 
West Culvert ....... 
East CLllvert ........ 
S 
TBQ.1: ::: :I:: 1: ::::::: 
UG.- ................ 
v6 .................. 
Wa .................. 
Xa .................. 
Y6 .................. 
Zs ................... 
A, .................. 
Bi .................. 
C7 ................... 
D7 .................. 
E7 .................. 
F7 ................... 
G I  .................. 
Hi .................. 
11 ................... 
J i  ................... 
B . & 0 . No.381. .... 
B . & 0 . No . 380 ..... 

13 . ,c o . NO . 3(iY ..... 

B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . pr 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 

Akron. Ohio .............. 
Do .................... 

Near Akron Ohio ......... 
Barberton, 6hio ........... 

0 . No . 337 ..... 
0 . No . 338 ..... 
0 . No . 339 ..... 
0 . No . 340 ..... 

0 . No.342 ..... 
0 . No . 344 ..... 
0 . No . 315 ..... 
0 . No . 347 ..... 

0. No . 341 ..... 
0 . NO . 341A ... 
0 . No . 343 ..... 

0 . NO . 346 ..... 
0 . No . 348 ..... 
0 . NO . 348A ... 

B . & 0 .No . 441 ..... 
B . & 0 . No . 442 ..... 
B . & 0 . No . 443 ..... 
B._& ,O . No . &-P. 

“ I  

Near Barberton. Ohio ..... 
Near Turkeyfoot Junction, 

Messenger Ohio ........... 

Do .................... 
Ohio . 

Near Clintton Ohio ........ 
Near Warwdk, Ohio ...... 

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

Near Easton, Ohio ........ 
DO .................... 
Do .................... 

Easton, Ohio .............. 
Near Emton, Ohio ........ 
Near Rittman, Ohio ....... 

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

Near Sterling, Ohio ....... 
Do .................... 
Do .................... 
Do .................... 

Near Creston, OSio ........ 
Do .................... 
Do .................... 
Do .................... 

Near Lodi, Ohio ........... 
Do .................... 
DO .................... 

Lodi Ohio ................ 
Near)Lodi, Ohio ........... 

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

Near Homer . Ohio ........ 

6.K. 
B . & 0 . No . 445 ..... 
B . & 0 . No . 446 ..... 
B . & 0 . No . 447 ..... 
P . R . R ............. 
B . & 0 . No . 448 ..... 
B . & 0 . No . 449 ..... 
B . & 0 .No  . 450 ..... 
B . & 0 . N o  . 451 ..... 
B . & 0 . No . 452 ..... 
B . & 0 . No . 453 ..... 
B . & 0 . No . 454 ..... 
B . & 0 . No . 455 ..... 
B . & 0 . No . 456 ..... 
B . & 0 . No . 457 ..... 
B . & 0 . No . 458 ..... 
B . & 0 . No . 459 ..... 
B . & 0 . N o  . 460 ..... 
B . & 0 . No . 4GOA= 

B . & 0 . No . 461 ..... 
B . & 0 .No . 462 ..... 
B . & 0 . NO . 463 ..... 
B . & 0 . No . 464 ..... 
B . & 0 .NO . 465 ..... 
B.&O.No.466 ..... 
B . & 0 . N o  . 467 ..... 
B . & 0 . No . 4G8 ..... 
B . & 0 . No.469 ..... 
B . & 0 . NO . 470 ..... 
B . & 0 . N o  . 471 ..... 
B . & 0 .No . 472 ..... 
B . & 0 . No . 473 ..... 
B . & 0 . No . 474 ..... 
B . & 0 . NO . 475 ..... 
B . & 0 . No . 476 ..... 

u . s . 0 . s . 

Near Ellwood City. Pa .... 
Ellwood City Pa .......... 
Near Ellwood City, 1% .... 
Ne?r West Ellwood Jct., 
1% . 

Homewood Pa ............ 
Near Homdwood, Pa ...... 
Summit Pa ............... 
MayEeld. Pa .............. 

B . & 0 . No . 349 ..... 
B & 0 . No . 349A ... 
R: & 0 . NO . 350 ..... 
Ap .................. 

Geneva Pa ............... 
Kenwood P& ............. 
New Brighton, Po ......... 
Near New BrightonJ’a .... 

Do .................... 
Monaca, Pa ............... 

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

Beaver balk Pa .......... 

1% . 
Homewood Pa ............ 
Near Homdwood, Pa ...... 
Summit Pa ............... 
Geneva Pa ............... 
Beaver balk, Pa .......... 
Kenwood Pa ............. 
New Brighton, Po ......... 
Near New BrightonJ’a .... 

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

MayEeld Pa .............. 

Monaca, Pa ............... 

Br . 38 1906) 
nr . 39 11906) : : : : 
Br.40 ............... 
Br . 34 ............... 
Geneva Depot (1906) 
B . F . Depot (1906) .. 
Br . 29 ............... 
Now Brightou Depot 
Br . 271 .............. 
Br . 2U ............... 
%A ................. 
25C ................. 

Br . 34 ............... 
Geneva Depot (1906) 
B . F . Depot (1906) . . 
Br . 29 ............... 
Now Brightou Depot 
Br.271 .............. 
Br . 2U ............... 
%A ................. 
25c ................. 

Br . 38 1906) ........ 
nr . 39 11906) ........ 
Br . 40 ............... 

Near Rock Point. Pa ...... B . & 0 . NO . 351 ..... 
Do .................... B . & 0 . No . 352 ..... 

Chewton . Pa .............. B . & 0 . No . 353 ..... 

1 

Near Chiwton . Pa ......... . & 0 . No . 354 ..... 

....... . . . ..... .................... . . . ..... Near Edenburg. Pa B & 0 No 365 
Do B & 0 No 366 DO I .................... B . & 0 .NO . 3G7 ..... 

223.41. 
220.12 
218.70 
221.10’ 
223.42 

221.55 
222.65 
225.20. 
230.841 
236.371 
240.52. 
248.228 
253.97: 
256.51: 
280.02 
265.90’ 
272.131 
275.081 
278.94! 
283.471 
292.30( 
305.831 
325.50( 
314.16; 
350.55( 
358.41: 
336.4% 
321.02( 
315.764 
312.58( 
305.9X 
301.28( 
298.22: 
29G . 334 
295.70: 
290 . R5C 
286 . 002 
283.30s 
281.59s 
278.49C 
279.101 

278.235 
278.997 
277.024 
273.520 
274.274 
271 . 611 
269.848 
267 . 616 
266.423 
265 . 672 
264.239 
264.362 
2G4.185 
267.721 

271.400 
274.582 
267.121 
237.739 

200.140 
291.975 
319.418 
261.775 
252.618 
240.560 
228.410 
229.380 
223.795 
217.147 
229.739 
208.228 

265.949 
262.198 
258.437 
249.561 
245.240 
245.348 
243.892 
241.763 
243.OG2 
239.429 
240.737 
239.848 
239.991 
239.916 
241.071 
241.024 
242.020 
243.439 

Netnrs . 

912.843 
915.343 
908.870 
897.374 
899.847 
891.110 
885.326 
878.003 
874.089 
871 . 626 
866.924 
867.328 
866 . 747 
878.348 

890.418 
900.858 
876.379 
779.982 

951.901 
957.921 

1047.957 
858.840 
828.798 
789.237 
749.375 
752.558 
734.234 
712.423 
753.735 
886.4.42 

872.534 
880.228 
847.889 
818.768 
804.592 
804.946 
800.169 
793.184 
797.446 
785.527 
789.818 
786 . 901 
787.370 
787.124 
780.914 
790.760 
794.027 
798.883 

Do ..................... R R ................ 
Hazelton Ohio ............ 837 ADJ ............ 
Near Strhthers Ohio ...... & 0 . No . 377 ..... 
Struthers, O h d  ........... & 0 . No . 376 ..... 

..................... . ..... ...... . . ..... DO & 0 .NO 477 
B & 0 N o  478 

Do .................... B & 0 . N o  . 479 ..... 
Do .................... B & 0 . No . 480 ..... 

& 0 . No . 481 ..... 

Near Newtons, Ohio 

Near Sullivan . Ohio ....... 
Sullivan. Ohio ............ 1136 Canton ......... 

Do .................... B . & 0 . No . 482 ..... 
Near Sullivan Ohio ....... B . & 0 . No . 483 ..... 
Near Nova, Ohio .......... B . & 0 . No . 484 ..... 

244 . OG! 
24G . 151 
246.41! 
246 . 891 
250.1B‘ 
%4.17! 
255.872 
252.791 

334.071 
336.19: 
336.84: 
341.13( 
331.461 
321.56; 
323.82s 
338.27i 
337.12: 
332.371 
331.955 
330 . GO€ 
337.15c 
341.58C 
32Gd58C 
329.452 
324.781 
309.267 
312.30C 
305.24C 
289.259 
280.36s 
274.120 

2G8.034 
268.151 
269.401 
263.74E 
256 . 671 
257.162 
258.202 
254.951 
258.207 
257.485 

307 . GO1 
302.945 
297.771 
295.080 

294.204 
290.118 
295.207 

292.739 
288.246 
292.100 
292.188 
288.762 
288.954 
290.879 
292.301 
292.803 
291.211 
291.726 
293.173 
295.417 
295.627 
293.730 

295.798 
297.187 
299.480 
300.937 
296.949 
293.190 
294 . 668 
295.730 
290 . 226 
284.040 
278.524 
278.525 
278 . 699 
287.586 
302.124 
308.193 
327.404 
333.843 
333 . 609 
335.588 
341.162 
346 . 693 
342 . 066 
343.465 
345.645 

Fcct . 

800.737 
807.597 
808.460 
809.349 
820.756 
833 . 906 
839.480 
829.365 

1096.031 
1102.966 
1105.126 
1119.210 
1087.491 
1055.008 
1062.429 
1109.830 
1106.041 
1090.454 
1088.089 
1084.8% 
1100.153 
1120.667 
1071.455 
1080.877 
1065.556 
1014 . 653 
1024.624 
1001.461 
949.011 
919.844 
899.342 

879.375 
879.759 
883 . 8Gil 
865.313 
842.095 
843.706 
847.118 
836.452 
847.134 
844.765 

1009.188 
993.912 
976.937 
968.108 

965.234 
971.514 
968.525 

960.428 
945 . 887 
958.331 
958.620 
947.380 
948.010 
954.326 
958.991 
960.638 
955.415 
957.104 
961 . 852 
969.214 
968.903 
963.679 

975.021 
982.544 
987.320 
974.240 
961.808 
966.757 
970.241 
952.183 
931.888 
913.791 
913.794 
914.365 
943.522 
991.218 

1011.130 
1074.158 
1095.283 
1094.516 
1101.008 
1119.296 
1137.442 
1122.262 
1126.851 
1134 . BBO 

070.4a4 
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Ohio . 
Do .................... 
Do .................... 

Chicago Junction,Ohio .... 

143 

13 . & 0 . No . 505 ..... 
B . & 0 . No . 506 ..... 
B . & 0 . No . 507 ..... 

Designation of bench .- 
mark . Place . 

Mctcrs . 

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

Ohio . c 

Do .................... 
Siam Ohio ................ 

do .................... 
Near Siam, Ohip .......... 
Near Scipio, Ohio ......... 
Near Republic, Ohio ...... 

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

Near Seneca Ohio ........ 
DO .................... 

T m n ,  Ohio ............... 
Dot  ................... 
DO .................... 

Near Chicago Junction, 

DO .................... 

Near Tiffln, )Ohio .......... 

Near Tifin, Ohio .......... 
Near Bascom, Ohio ....... 
Bscom, Ohio ............. DO .................... 

DO .................... 
Near Bascom Ohio ....... 

DO .................... 
Fostoria, Ohio ............ 

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

Near Fostoria Ohio ....... 
Near Godsend, Ohio ...... 
Near Bloomdale, Ohio ..... 

DO .................... 
Bloomdale, Ohio .......... 

D O  .................... 
Beirdstown, Ohlo ......... 
Galatea Ohio ............. 
North daltimore, Ohio .... 
Near North Baltimore, 

DO .................... 
DO .................... 
DO .................... 

Near Hoytville, Ohio ...... 
DO .................... 

Near Deshler, Ohio ........ 

Near Fostorii, Ohio ....... 

Ohio . 

Netcrs . 
Place . 

I 
Feet . -- n 

Fs .............. 1 
Ga .................. 
HF, .................. 
Ia ................... 
Jn ................... 
16 .................. 
L5 ................... 
Ms .................. 
NS .................. 
0 5  .................. 
859 Re ublie ........ 
Po .................. 
‘& .................. 
Ra .................. 
Sa .................. 
757 Col .............. 
775 Tiffin ........... 
Ta ................... 
Us .................. 
VS .................. 
Wa ................. 
776 BasCOm ......... 
766 To1 .............. 
Xa ................. 
Ya .................. 
Z h  .................. 
778 Fostoria ......... 
A E  .................. 
Bo .................. 
CG .................. 
Da .................. 
740 To1 .............. 
ICs .................. 
749 Bloomdale ...... 
Po .................. 
HE .................. 
l a  .................. 
Ja .................. 
726 To1 .............. 
Ks ................. 
LE .................. 
ME ................. 
Ne .................. 
00 .................. 
Pa .................. 

.... 

R83Col! ............. 

Near Nova Ohio .......... 
Nova. Obi; ............... 

Do .................... 
Near Nova, Ohio .......... 

Do .................... 
Near Hereford, Ohio ...... 

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

Near Ramey Ohio ........ 
Near Greendich, Ohio ..... 

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

Do .................... 
Near Canal Fulton, Ohio .. 
Canal Pulton Ohio ....... 
NearCrlnalFhton,Ohio .. 

Near Greenwich. Ohio ..... 
Do .................... 
Do .................... 
Do .................... 

Near Boughtonville. Ohio . 
Boughtonville Ohio ....... 
Near Boughtohville. Ohio . 

B 8~ 
I 
B . & 0 . NO . 4 ....... 
p . + 0.No.6 ....... I 

B.&O.NO.4f!5 ..... 
B.&O.No .&A ... 
1127 ADJ ........... 
B . & 0 . No . 486 ..... 
B . & 0 . No . 487 ..... 
B . & 0 . N o  . 488 ..... 
B . & 0 . No . 489 ..... 
B . & O.No.491 ..... 
B . & 0 . No . 492 ..... 
B . & 0 . No . 494 ..... 

B . & 0 . No . 490 ..... 

B . & 0 . No . 493 ..... 
B . & 0 . No . 495 ..... 

B . 
B . 
B . 
B . 
B . 
B . 
B . 

Near Boughtonville. Ohio . B . & 0 . No . 503 ..... 
Near Chicago Junctlon. B . & 0 . No . 504 ..... 

Near Warwick. Ohio ...... B . & 0 . No . 449 ..... 
Do .................... B.&O.No.l  ....... .. 

o . N o . 2  ....... 
i . B O . N o . 3  ....... I 

u o  .................... I 
Do .......... ..........I 

New- Massillon, (.. . 

13 . (ii 
13 . & 
B . & 
B . + 
I Ohio ...... U . dl I 

Do .................... 1 E . _ & (  

U . N O . (  ....... 
O.No.8 ....... I ... 
O.No.9 ....... 
O.No.10 ...... 
3.No.11 ...... 
1 . No . 12 ...... 

DO .................... I J .  n . R ............. 
Do .................... B . & 0 . No . 13 ...... 
Do .................... P.R.  R . Br.No.6 .. 

342.394 
338 . (i49 
343 . GO6 
336.484 
326 . 606 
320.082 
316.260 
309.340 
301.283 
305.016 
313 . 635 
317.742 
316 . 675 

313.830 
307.673 
310.128 
315.678 
310.937 
301.242 
293.947 

290.696 
285.136 

285. 901 
282 . 908 
278.829 
279.850 
283.363 
282.205 
278.160 

277.655 
281.084 
290.529 
291. 202 
290.997 
283.077 
262.236 
269.488 
265.871 
250.704 
240.979 
232.401 
231.113 
236.311 
226.101 
232.012 
233.100 
237.208 
236.68G 
233.876 
234.200 
233.986 
234 . l6G 
237.700 
238.071 
238.621 
235.789 
229.958 
225.743 
226 . 459 
228 531 
229.283 
2% . 410 
221.730 
223.728 
221.480 

221.700 
218.640 
217.948 
215.670 
210.192 
216.887 

292.100 
290.284 
289.182 
289.527 
288.713 
289.073 
287.900 
286.235 
287.262 
286.636 
289.055 
284.519 
284.717 
287.206 
286.927 
286.294 

1123.338 
1111.051 
1127.314 
1103.948 
1071.540 
1050.136 
1037.596 
1014.893 
988.459 

1000.707 
1028.984 
1042.459 
1038.958 

1029.624 
1008.424 
1017.478 
1035.687 
1020.132 
988.325 
964.391 

953.725 
935.484 

937.994 
928.174 
914.791 
918.141 
929.667 
925.868 
912.597 

910.940 
922.190 
953.177 
955.385 
954.713 
928.72R 
800.353 
884.145 

822.518 
790.612 
762.469 
758.243 
775.297 
741.800 
761.193 
764.762 
778.240 
776.527 
767.306 
768.371 
767.702 
768.260 
779.854 
781.071 
782.876 
773.584 
754.454 
740.625 
742.974 
749.772 
752.239 
739.562 
727.459 
734.018 
726.639 

872.218 

727.568 
717.321 
716.051 
707.577 
700.290 
711.570 

958.331 
952.373 
948.758 
949 . 890 
947.219 
948.400 
944.572 
039.OR9 
042.450 
940.406 
948.341 
933.459 
934.109 
942.275 
941.360 
939.283 

Near hlassillon. Ohio ...... 

Near Navarre, Ohio ....... 
Near Justus, Ohio ......... 

Do .................... 
110 .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near Beachcity Ohio .... 
Beach City Ohid .......... 
Near Beach) City, Ohio .... 

Do .................... 
Near Strasburg, Ohio ...... 

Do .................... 
Strasburg Ohio ........... 
Near Strakburg, Ohio 

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

...... I .................... 
Do .................... 

Near Canal Dover. Ohio ... 
Do .................... 
Do .................... 
Do .................... I 
Do .................... 

Near New Philadelphia, 
Ohio . 

Do .................... 
New Philadelphia, Ohio ... 
Near New Philadelphia. 

Ohin . ...... 
Do .................... 1 
Do .................... 

Near Goshen. Ohio ........ 
Do .................... 

Near Midvale. Ohio ....... 
Do .................... 

Cumberland Md .......... 
Near Robert)Station . Md .. 1 

Do .................... 
Near Cednr Cliff. Md ...... 

Do .................... 
Near Brady. Md ........... 

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

Near McKensie Station . I 
Md . 

Potomac Station. Md 

Near Cresan 
Rnwlincs . Md ............ 
Near RbGlinps Md ........ 
Near Black Oak Md ...... 
Black Oak Md . l. ......... 
Near Blackt Oak . Md ...... 
Near_Dawson. Md ........ .I 

u o  .................... I .. 
Do .................... 
Do .................... 

Near Kcyscr W . Va ....... 
Iceyser tv . +a ............ 
Near dcysor, W . Va ....... 

Do .................... 
Near Piedmont, W . Va .... 

Do .................... 
Do .................... I 
DO ..................... 

Near W . Vn . Central Junc- 

Near hloomington. Md .... tion W . Va . 
Do .................... 

Near Black I3ear . Md ...... 1 
Do ..................... 
Do .................... 

Near Ilond Station. Md .... 
Do .................... 

.............. I ...... Crabtree Md 
Near F r t h v i l l e ,  Md 

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

Near Swnnton. Md ........ 
Do .................... 
Do .................... 

,Do .................... 
Do .................... 

Near AlLamont, Md ....... 
Do .................... 
Do .................... 

Near Deer Park, Md ....... 
Deer Park, Md ............ 

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

B . & 
11 . B 
B . & 
13 . Ri 
B . & 
B . & 
B . & 
B . 61 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & n . & 
B . & 
I. . & 
B . & 
B . & 

B . & 
B . & 
B . & 

B . & 
B . & 
B . & 
B . & 
B . & 
B . & 

B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 

B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
R . & 
B . & 
B . & 
B . & 
B . & 
B . Rr u . & 
B . & 
B . & 
B . & 
B . & 
B . & 

n . & 

n . & 

B . & 
13 . & 

13. & u . s . 
B . & 
B . B 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & 
B . & u . 5. 

0 . NO . 39 ...... 
O.No.40 ...... 
0 . NO . 41 ...... 
O.No.42 ...... 
O.No.43 ...... 
0 . NO . 44 ...... 
0 .No  . 45 ...... 
0 . No . 46 ...... 
0 . No . 47 ...... 

O.No.1 ....... 
0 . N o . 3  ....... 
O.NO.4 ....... 
O.No.5 ....... 
O.No.6 ....... 
0 . No . Oh ..... 
0 . No . 7 ....... 
0 . No . 7A ..... 
O.No.8 ....... 

. 0 . S  ........... 
O.No.33 ...... 
0 . No . 34 ...... 
0 . No . 35 ...... 
0 .NO . 36 ...... 
0 . No . 37 ...... 
0 . NO . 38 ...... 
0 . No.39. ..... 
O.No.40 ...... 

0 .No  . 46 ...... 
0 . No . 47 ...... 
0 . No . 47A .... . 0.8 ........... 

285.079 
284.493 
282.719 
286 . 543 
298.994 
305.879 
304.929 
297.722 
297.175 
297.534 
295.517 
293.227 
287.946 

281.897 
278.655 
278.221 
277.316 
274.848 
273.404 
270.107 
268.808 
266 . 657 
269.754 
272.211 
272.242 

270.777 
267.832 
284.192 

261.899 
2GO . 9F2 
2GO . 877 
259.287 
259.104 
260 . 109 

197.419 
192.912 
194.303 
197.673 
197.421 
197 .BO 
201.214 
203.201 
207.496 

209 . PO8 
204.973 
208.252 
213.002 
214.450 
218.944 
220.969 
226 . 712 
225.629 
230.453 
235 . .5 01 
236.579 
240.863 
244.054 
252.070 
255.300 
260.47U 
205.507 
211.051 
270.175 
284.353 
289.043 

307.501 
333.318 
308.810 
390 . 091 
303.742 
420.759 
440 544 
476 . 744 
609.125 
549.800 
582.450 
617.946 
666 . 154 
692 372 
700.21R 
725.800 
742.449 
774.794 
800.997 
785.929 
770.071 
753.923 
740.487 
745.903 

2a7 . 396 

Feet . 

935.297 
933.374 
927.554 
940.100 
980.949 

1003.538 
1OM) .421 
976 . 776 
974.982 
976.159 
969.542 
962.029 
944.703 
929.775 
924.857 
914.221 
912.797 
909.828 
901.730 
897.190 
886 176 
881.914 
874 . 857 
885.018 
893.079 
893.181 

888.374 
878.712 
866 . 770 

859.247 
856.173 
855.894 
850.677 
850.077 
853.374 

647.699 
672.912 
637.476 
648.532 
647.706 
647.276 
680.150 
GGfI.GC9 
G80.7CO 

688.345 
672.482 
683.240 
698.824 
703.575 
718.319 
724.962 
743.804 
740.251 
7b0 .078 
772.896 
776.17G 
790.231 
800.700 
827.000 
837.597 
854.578 
871.281 
8 9 .  273 
900 . 084 
932.915 
948.302 

1008.8DO 
1093.561 
1210.024 
1279.824 
1291.802 
1380.440 
1445.351 
1564.118 
1670.354 
1804.097 
1910.921 

21% . 475 
2271.557 
2297.299 
2381.426 
2435 . $551 
2541.970 
2627.938 
2578.502 
2526.475 
2473.496 
2449.009 
2447.183 

2oa7.378 
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2404.683 
2396.993 
2387.138 
2370.924 
2177.118 
2377.708 
2102.331 
2442.715 
2454.450 
2482 . 275 
2415.583 
2434.878 
2452.554 
2481.524 
2524.106 
2515.238 
2512.748 
2395.471 
2263.207 
214G.948 
2091.206 
1928.323 
1811.555 
1697.546 
1623 . 62.5 

1510.342 
1473 . iG6 
1450.371 
1400.857 
1490.613 
1528.744 
1581.093 
1695.876 
1724.878 
1799 . 780 
1857.240 
1828.379 
1826.433 
1783.651 
1742.710 
1627.887 
1552.694 
1443.885 
1338.505 
1244.991 
1147.327 
1108.151 
1101.464 
1074.794 
1084.447 
1051.730 
1040.165 
1039 . 660 
1034.079 
1034.125 
1021.294 
1007.140 
995.050 

9Q1.793 
982.619 
988.597 
989.900 
982.196 
980.644 
979.827 
981.901 
982.911 
974.152 
914.936 
937 . 852 
914.434 
895.423 
898.886 
8s9.444 
8s8.515 
885.389 
887.131 

888.355 
888.302 
881.560 

Designation of bench 1 mark . 
I Meters 

Place . 

Near Barrackville. W . Va .. R . & 0 . No . 131 ..... 
DO .................... B . & 0 .No  . 132 ..... 

Near Katy W . Va ........ 13 . & 0 . No . 133 ..... 
Near Farmington, W . Va .. B . & 0 . No . 134 ..... 

Do .................... B . & 0 . N o  . 135 ..... 
Underwood Station, W . B . & 0 . No . 136 ..... 
Near Farmington, W . Va .. D . & 0 . No . 137 ..... 

Do .................... B . & 0 .No  . 138 ..... 
Near Downs, W . Va ....... B . & 0 . No . 139 ..... 

Do .................... B . & 0 .No  . 139A ... 
Do .................... U . S . G . S ........... 

Downs, W . Va ............ n . & 0 .No  . 140 ..... 
Near Downs W . Va ....... B . & 0 . No . 141 ..... 
Near Manndgton, W . Va .. B . & 0 . No . 142 ..... 

Do ............. .. B . & 0 . N o  143 ..... 
Mannington, W . Va ....... B . & 0 .No  . 144 ..... 

Do .................... U . S . G . S ........... 
Near Mannington, W . Va . B . & 0 . No . 145 ..... 

Do .................... B . & 0 .No . 146 ..... 
Do .................... B . & 0 . N o  . 147 ..... 
Do .................... n . & 0 .No  . 148 ..... 

Near.Netz, W . Va ......... B . & 0 . No . 141) ..... 
DO .................... B . & 0 . No . 150 ..... 
Do .................... B . & 0 .No  . 151 ..... 

Near Glover Gap, W . Va .. B . & 0 . No . 152 ..... 
Do .................... B . & 0 .No . 153 ..... 
Do .................... B . & 0 .No  . 153A ... 
Do .................... B . & 0 No . 154 ..... 

Near Cottonwood w . Va .. B . & 0: NO . 155 ..... 
Cottonwood W . +a ....... B . & 0 . No . 156 ..... 
Burton W.%a ............ B . & 0 . No . 157 ..... 
Near Bbrton, W . Va ...... B . & 0 . No . 158 $. ... 
Near Hundred, W . Va .... B . & 0 . No . 159 ..... 

Do .................... B . & 0 . No . 160 ..... 
Do .................... B . & 0 .No  . 161 ..... 
Do .................... B . & 0 . No . 1GlA ... 

B . & 0 . No . 162 ..... 
Do .................... B . & 0 .No  . 163 ..... 
Do .................... B . & 0 .No  . 1WA ... 

Littleton W . Va .......... B . & 0 . No . 164 ..... 
Near Littleton W . Va ..... B . & 0 . No . 165 ..... 

Do .................... . & 0 . No . 167 ..... 
Do .................... B . & 0 .No  . 168 ..... 

Near Bellton, W . Va ...... B . & 0 . No . 169 ..... 
DO .................... I3 . & 0 . N O  . 170 ..... 

Near Denver Station, W . B . & 0 . No . 170A ... 
Near Bellton W . Va ...... I3 & 0 .No  . 171 ..... 

Do .................... I3 . & 0 .NO . 173 ..... 
Near Cogley, W . Va ....... B . & 0 . No . 174 ..... 

DO .................... B . & 0 .NO . 175 ..... 
Near Cameron, W . Va ..... B . & 0 . No . 176 ..... 

Do .................... B . & 0 . No . 177 ..... 
Do .................... B . & 0 .No  . 178 ..... 
Do ..................... B . & 0 .No  . 179 ..... 

Loudenville W . Va ....... B . & 0 . No 180 ..... 

Do .................... B . & 0 .No  . 183 ..... 
DO .................... B.&O.No.184 ..... 
Do .................... B . & 0 .No . 184A ... 
Do .................... B . & 0 .No  . 185 ..... 

Near Rosbys Rock, W . Va . B . & 0 . No . 186 ..... 
Do .................... B . & 0 .No  . 187 ..... 
Do .................... B . & 0 . No . 188 ..... 
Do .................... I3 . & 0 .No . 189 ..... 
Do .................... B . & 0 . NO . 190 ..... 
Do .................... B . & 0 . No . 191 ..... 
Do .................... B . & 0 . N o  . 192 ..... 
Do .................... B . & 0 . No . 193- 

Near MoundsviUe, W . Va .. n . & 0 . No . 194 ..... 
Do .................... I3 . & 0 . No . 195= 

Do ..................... I3 . & 0 . N o  . 196 ..... 
Do .................... B . & 0 .No . 197 ..... 
Do .................... 13 . & 0 .No . I98 ..... 
Do .................... B . & 0 . No . 109 ..... 

Near Benwood Junction, I3 . & 0 . No . 200 ..... 
DO .................... B . & 0 .NO . 200A ... 
D O  .................... B . & 0 .No  . 201 ..... 
Do B & 0 No.202 

Va . 

. 

Near Littloton, W . Va ..... 

Near Board TI&, W . Va .. B . & 0 .No . 166 ..... 

Va . 
Near Wooddff, W . Va .... B: & 0 . No . 172 ..... 

Near Loudehville W . Va .. B . & 0 . No: 181 ..... 
Near Glen Easton: W . Va .. B . & 0 . No . 182 ..... 

u . s . 0 . s . 
U . S . G . S . 

w . vu . 
.................... . . ..... 

Place . 
Maters . Feet . 

884 . !a1 
868 . 666 
873.545 
878.391 
887.439 
693.945 

Near DeerPark Md- ...... R . & 0 . No . 48 ...... 
B . 6: 0 . No . 49 ...... Near Mount'ain'Lake Park. 

M d  . 

Ban Diego. Cal ............ Tidal 7 .............. 
Do .................... Tidal6 .............. 
Do .................... Tidal3 .............. 
Do .................... lida12 .............. r 3  

Near Grafton W . Va ...... 
Fetterman T? . Va ........ 
Near Fet tehan,  W . Va ... 

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

Near Bush . W . Va ........ 
Do .................... 

Near Valle Palls W . Va .. 
Valle Falg W . $a ....... 
Near%alley'Falls W . Va .. 
Near Hammond . k . Va ... 

Do .................... 
Near_I'owells. W . Va ..... .I 

uo .................... 
Near Colfax W . Va ....... 
Calfax w . +a ............. 
Near dolfax W'. Va ....... 
NO?' Bentohs Ferry, W . 

v a  . 
Bentons Fon . W . Va .... 
Kingmont $Va ......... 

Do .................... 
Gaston Junction W . Va ... 
Fairmont, W . V6 .......... 
Near Fairmont, W . Va .... 

Do .................... 
Near Barnesville . W . Va ... 

Near ICin&ont, W . Va ... 

Do ..................... 
Near Barrackville, W . Va . 

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

B . & 0 .No  . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 .No  . 
B . & 0 . No . 
B . & 0 . No . 
13 . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
l3 . & 0 . No . n . & 0 . No . 
13 . & 0 .No  . 
13 . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 
B . & 0 . No . 

n . & o . NO . 

103 ..... 
103A ... 
104 ..... 
105 ..... 
105A ... 
106 ..... 
l07A ... 
108 ..... 
109 ..... 
110 ..... 
111 ..... 
112 ..... 
113 ..... 
114 ..... 
115 ..... 
I16 ..... 
117 ..... 
118 ..... 
119 ..... 

B . & 0 . No . 120 ..... 
13 . & 0 .No  . 121 ..... 
B . & 0 .No . 122 ..... 
11 . & 0 . No . 122A ... 
B . & O.No.123 ..... 
B . & 0 .No  . 124 ..... 
B . & 0 . No . 125 ..... 
B . & 0 . No . 125A ... 
B . & 0 .No  . 126 ..... 
I3 . & 0 .No  . 127 ..... 
13 . & 0 . No . 128 ..... 
B . & 0 . No . 129 ..... 

242.76 
138.35 

732.94 
730.60 
726.38 
722.65 
724.54 
721.72 
732.23 
744.54 
748.11 
756.59 
745.40 
742.14 
747.54 
756.37 
769.34 
775.79 
765.88 
730.14 
689.82 
654.39 
637.40 
587.75 
552.16 
517.41 
494.88 

462.18 
449.02 
442.07 
426 . 98' 
454.31' 
465.96: 
481.911 
516.90 
525.74' 
548.57' 
56G . 081 
557.291 
55G . 89t 
543 . fi5f 
531.17s 
496.181 
473.265 
440.091 
407 . 97; 
379.474 
349.70C 
337.765 
335.727 
327.598 
324.444 
320.568 
317.043 
316.889 
315.188 
315.202 
311.291 
306.977 
303.292 

302.299 
299.503 
301.386 
301.722 
299 . 374 
298.901 
298.1352 
299.284 
299.592 
296.922 
288.017 
285.858 
2'18.720 
273.840 
27J.981 
271.103 
270.820 
2G!) . 867 
270 . 398 

270.771 
270.755 
268.700 
2G8.631 
289.824 
270.243 
269.514 
264.770 
260.357 
2G7.734 
270.492 
272.475 

II I 
. B . & 0 . N o  . 130 ..... I 

Do .................... B . & 0 .No  . 114 ..... 
Va .......... U . S . E . 94A ........ 

U . S . E . 171U ....... ............ 

274.77' 

277.13 
278.39 
280.16' 
281.10 
284.00: 
284.85: 

285.66! 
2% . 61 . 
288 .OD! 
290.40' 
290.50. 
293.27l 
293.51: 
295.201 
295.64: 
207.02' 
297 . 
297.141 
299.27' 
301 . CO1 
302.111 
304 . 73s 
305.82: 
310.248 
315.51: 
322.40( 
330.51( 
341.051 
343.30s 
332.44: 
324.704 
316 . 73E 
313.985 
308.731 
303.436 
300.588 
295.433 
269.709 
287.905 
286 . 914 
309.737 
337.983 
330.375 
308.542 
284.436 
273.570 
270.980 

277.633 
288.601 
308.379 
331.448 
356.050 
365.524 
343.038 
323.949 
315.456 
303.512 
300 . 664 
298.075 
294.041 
282.408 
282.578 
275.047 
262.691 
258.352 
245.194 
240.490 
232.994 
226.0X4 
218.913 
207.415 

197.974 
197.056 

1% . 851 
20:i 608 
203.460 
204.031 
200.717 

200.544 
202.850 
203.829 
200.762 
197.521 
180.231 

0.597 
2.608 
1.880 
3.074 

Feet . 

901.475 

909.237 
913.368 
919.178 
922.462 
931.766 
934.562 

Q37.232 
910.336 
948.158 
953.072 
953.0% 
962.196 
962.904 
968.719 
969 . 952 
974.486 
974.946 

981.868 
989.512 
991.176 
999.798 

1003.354 
1017.872 
10R5.146 
1057.741 
1084.368 
1118.945 
1126.340 
1090.687 
1065.300 
1039.158 
1030.142 
1012.895 
995.523 
986.173 
969.266 
050.487 
944.568 
941.317 

1016.195 
1108.866 
1081.Q05 
1012.275 
933.187 
897.538 
889 ..O 40 

910.868 
946.852 

1011.740 
1087.426 
1168.141 
1199.223 
1125.450 
1062.823 
1034.959 
995.772 
986.428 
977.934 
964.700 
926.534 
927.091 
902.383 
861 . 845 
847.610 
804.441 
789.008 
764.414 
741.744 

080.494 

649.520 
646.508 

645.615 
668.201 
Gfi7.584 
660.392 
658.519 

657.951 
665.537 
608.729 
688.194 
648.033 
691.308 

1.959 
8.556 
6.168 

10.088 

974 .am 

718 . z17 
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7.782 
12.487 
8.724 

35.302 
33.327 
20.830 
23.570 

25.436 
25.449 

42.353 
46.131 

145 

Near Summit. Cal ......... 3462 S . I3 ............ 
Near Hesperia, Gal ........ Nz ................. 
Hes cria, Cal .............. 3190 S . U ........... 

Bo .................... 0 2  .................. 
Near Ilesperia Cal 2856 llcsperia ...... 
Near Victorvilie, Cai ....... P? .................. 
Victorvillc, Cal ............ 2i23 S . 1% ........... 

Near Victorville, Cal ...... Sz., ................ 
Oro Graude, Cal ........... .Y2 

DO .................... ( 1 2  .................. 
DO .................... Rz ................. 

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

.___... . 

I 1 Standard olevation . 1 )  I 

62.982 ' 
97.063 I 

232.470 
376.764 
31.640 
40.452 

90.577 
72.762 
91.995 

65.554 
44.484 
83.875 
67.6'37 
6.1.505 
75.029 
58.402 
84.822 

136 . 624 
165.704 

10.072 
15.213 

104 . 032 

152.040 

44.216 

26'757 

41.355 

120.875 
115.656 
260.107 
279 . 225 
446.016 
258.221 
194.052 
s1.391 

105.800 
123.114 

133.484 
187.178 

274.334 

246.532 
290.601 
381.968 
402.112 
470.167 
494.769 
507 . 332 
6N.482 
6% 688 
673.991 
669.570 
688.010 
720.583 
815.500 
846.320 
847.757 
861.980 
863.650 
848.207 
851.642 
857.669 
945 . 702 
9i8.177 

1075.087 
1048.738 
1051.037 
1045. 003 
1100.0i.l 
1421.093 
1511.208 
1735.8;~ 
2022.394 
2009.639 
2480.353 
2631. 25.5 
2768. 584 
2927.803 

128.166 
124.288 

197.654 
188.622 

241.2% 

3203.288 
3685.511 
3823.621 
3730. 376 

Designat. ion of bench ~ . 
mark . Placc . 

hletcrs . 

Do .................... Uz ................. 
Near Ora Grande, CaI ..... V2 .................. 
Near IIelen, Cal ........... W2 ................. 

Do .................... sz ................. 
Belen Gal_..___..____. .... Y2 ................. 
Near h e n ,  Ca1 ........... Zz .................. 
NearCottonwood Cal ..... B3 .................. 
Cottonwood Ca1.i ......... CS .................. 
Near Cottonhood, Gal___._ DB ................. 
Near Todd, Cal ............ F3 .................. 
Near Hnrstow, Cal ......... OB .................. 
Uarstorv, Cal .............. 113 ................. 

DO .................... A3 .................. 

DO .................... E, .................. 

DO .................... Is .................. 
DO .................... Js .................. 

Near Pocatello Idaho ..... La .................. 
Near Ross Pork, Idaho .... nr, ................. 
Itoss Pork, Idaho .......... Ns ................. 
Gibson Idaho ............. .................. 
Near I h k f o o t ,  Idaho ..... QG .................. 
BlaeMwt, Idaho .......... RG ................. 

Near Wnpcllo Idaho ...... V 
Wapello, 1dal;o ............ \$;:I::::::::::::::: 
Near Wapello, Idaho ...... so. ................ 
Firth, Idaho .............. Ye ................. 

DO .................... zG .................. 
Monroe Idaho ............. A7 .................. 
Near Mbnroe, Idaho ....... BI .................. 

Near Idaho Fallq Idaho ... E7 .................. 
Idaho Falls, I d d o  ........ 0 . S . L . 7 .......... 

Do .................... City ................ 
Do .................... 0 . S . L . 6 .......... 

Near l'ayne, Idaho ........ 1 7  .................. 
DO .................... J, .................. 

Noar Uassett, Idaho ....... IC7 ................. 
Market Lake, Idaho ....... 14 .................. 

DO .................... blr ................. 
Near Market Lake, Idaho . N7 ................. 

DO .................... 0 7  .................. 
Near IIav~good, Idaho ..... 0 . S . L . 8 .......... 

DO .................... PI .................. 
IIawjiood, Idaho .......... Q 7  ................... 
JInmor, Itlaho ............. ................. 
Near Camas, Idaho ........ 57 ................... 
Camas Idaho ............. '1'7 .................. 
Jones, Idaho ............... V7 .................. 
Ncnr Jones, Itlalio ......... WT ................. 
Dubois, Id8110 ............. SI ................. 

Do .................... YT ................. 
Near Iligli Bridge, Idaho ... ZT .................. 

Do .................... As .................. 
nigh Uridge,Idalio ........ Bs .................. 

Do .................... 0 . S . L . 10 ......... 
Noar Spencer, Idaho ....... Cs .................. 
Spencer, Idaho ............ 1)s ................. 

DO .................... Es .................. 
DO .................... 0 S L 11 

Noar Spancer, Idaho ....... FS .................. 
DO .................... QR .................. 

Near Hurnphroy Idaho ... 118 ................. 
Do .................... Js .................. 

Near Moiiida, Mont ....... l i s  ................. 
Nonida, Mont ............. A .................. 

Do .................... 1% .................. 
Near blonida, Nont ....... C ................... 
Near Williams, Mont ...... D .................. 

1)o. ................... 0 6  .................. 

DO .................... o . S . L . 4 .......... 
DO .................... sG .................. 
no ................... :  IT^ .................. 
DO .................... Uo ................. 

Shelley, Idalio ............. C7 .................. 
DO .................... Dr ................. 

DO .................... F7 .................. 
DO .................... (27 .................. 
DO .................... n7 ................. 

Near damas, Idaho ........ U7 ................. 

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

Ilumplmy, Idado ......... 18 .................. 

DO .................... 1'; .................. 
DO .................... F...... ............ 
DO .................... G - - - . - . * - - - - - . - - * - -  

Lima, Mont ............... 11 .................. 

San Diego. Cal ............ 
Do .................... 
Do .................... 

Roseville, Cal ............. 
Near ILoseville Cal ........ 
Nmr San Die$, Cal ....... 
San Dicgo, Cal ............ 

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

Old Town Cal ............ 
hrnerican bark Cal ....... 
Near Atwood &l.-. ...... 
Ncar Ladrillo) Cal ......... 
Selwyn ~ a l  ..'............. 
Linda h a ,  ~ a l  ........... 
Sorrcnto, Ca1 .............. 

Do .................... 
Near Del Mar Cal ......... 
DelMsr Gal.: ............ 
Near En'cinitas Cal ....... 
Enchiitas Ca1.i ........... 
Near Carlhad Cal ........ 
Carlsbad Ca1.I. ........... 
Oceanside, c a l  ............. 

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

Near La8 Flores, Cal ....... 
DO .................... 

Las Flares, Cal ............ 
Nearf Don Cal ............. 
San onode Cal ........... 
Don Cal ................... 

Near San dnofre Cal ...... 
Near Mateo, Cal.'. ......... 
Near Serra, Ca1 ............ 
San Juan Capistrano, Cal .. 

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

El Taro Cal ............... 
Irvine Cal. ............... 
Santa Ana, Cal ............ 

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

Orango,Cal ............... 
Do .................... 

Near El Toro, Gal ......... 
Near I r h e ,  Cal ........... 
Near hiso,  Cal ............ 

.......... .................. ................. .................. I Near Orange. Cal XI 
Olive. C?l LI 
Near Olive. Csl ............ Bl; .................. 

Tidal5 .............. 
Tidal 4 ............. 
Tidal 1 .............. 
35 Sea ............... 
A ................... 
B ................... 
C .................... 
4 2 s  . D .............. 
City ................. 
D ................... 
25 S . D .............. 
lil ................... 
F ................... c ................... 
376 s . 1) .. 
31 S . D ... 
H ................... 
I .................... 
J .................... 
K ................... 
L ................... 
M ................... 
N ................... o ................... 
P ................... 
Q ................... 
R ................... 
S .................... 
84 S . I3 .............. 
U ................... 
165 S . I3 ............. 
28 s . B ... 
V ........ 
W ........ 
X ................... 
103 5 . B ............. 
Y ................... 
2 .................... 
AI .................. 
278s . U ............. 
444 S I3 
BI .................. 
CI .................. 
DI .................. 
FI .................. 
Fi .................. 
City ................. 
G I  .................. 
HI .................. 
11 ................... 
JI ................... 

rr ................... 

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

Richfield Cal ............. 

Near Gypsum, Cal ........ 
Near Crary, Cal ........... 
Near krary Cal ........... 

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

Riverside, Cal ............. 
Do .................... 

Near Yorha Cal ........... 
Ilorse Shoe bend, Cal ..... 

Crary Cal ................. 
Corona, cai ................ 

no .................... VI .................. no 814 Arlington 
Do .................... 1 \!'I ................. 1 .................... ........ 

N I  .................. 
I tR ................. 
01 .................. 
PI .................. 
QI .................. 
494 S . U ............. 
RI .................. 
SI .................. 
TI .................. 
City ................. 
UI .................. 
887 Nay ............. 

Do .................... 
Do .................... 
Do .................... 
Do .................... 
no .................... 
DO .................... 

Righgrove Cal ............ 
Colton cai ................ 
Ban drnardino, ~a I ....... 

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

Nea~Verdemont, Cal ...... 
uo .................... 

Verdeniont Cal ........... 
Near Devore . Cal .......... 
Devore, tal'. .............. 
~<ecnbrook . Cal ............ I 
Near ~ a j o n ;  Cal ........... 
Dell,CaI .................. 
Cajon Cal ................. 
Near hish . Ca1 ............ 
Near Cajon. Cnl ........... 
Summit. Cal .............. 
Near Summit, Gal.".. ..... 

s 1 ................. 
863 Olivowood ....... 
Y, .................. 
851 llivcrsitle ........ 

8Ol Fasa Ulanca ..... 

z. .................. 
945 llighgrovc ....... 
A* .................. 
Ij2 .................. 
1048 sun Ilcrnnrdillo 
C2 .................. 
City ................. 
142OS.B ............ 
E2 .................. 
Fa .................. 
c., .................. 
2008 s . I3 ............ 
112 .................. 
1 2  ................... 
27688 . I? ............ 
3 2  ................... 
IC? .................. 
pj85s.l3 ............ 
La .................. 
hfi .................. 

D2 .................. 

2.372 
3.806 
2 . 659 

10 . 760 
10.158 
6 . 298 
7.184 

12.909 
14.061 

7.753 ..... 
7.757 

19.191 
29.585 
(0 . 857 

114.638 
9.614 

12.330 
46.342 
27.608 
22.184 
28.040 
13.477 
16.933 
13.559 
25.569 
20 . G34 
19.661 
22.889 
17 . SO1 
25.654 
41.704 
50.525 
8.765 
3 . O i O  
4.637 

12.605 
31 . 709 
36.643 
35.313 
85.377 
85.108 

135.641 
78.700 
59.147 
24.808 
32.248 
37.525 
39 . oG5 
37.883 
40 . 686 
57.052 
GO . 245 . 57.492 
83.617 
73.529 
75.143 
88.545 

116.424 
122.564 
143.307 
150.806 
154 . 635 
184.856 
208.998 
205.433 
204.088 
209 . 706 
219 . G34 
248.505 
257.959 
258.397 
262.532 
2w . 241 
258.534 
259 . 642 
261.418 
288.278 
298.149 
327.687 
319 . G5G 
320.375 
318.545 
335.303 
433.150 
4GO . 617 
529.096 
816.427 
612.539 
756.013 
802.008 
843 . 866 
892.300 
9?4 . 646 

1123.346 
1165.442 
1137.021 

Dosignation of bench 
marl; . Place . -li Fcot . 

. __ ..... 
Standard elevation . 

hIctcrs . 

1055.570 
995.438 
972 .GOO 
969.334 
S i 0  . 896 
837 .2 iG  
830.185 
839.325 
832.3iO 
x24 . 332 
807.086 
EO8 . (iOG 
185.133 
768.958 
757.353 
740 . 656 
740.239 
7% . 245 
710.375 
892.559 
688 . 491 
684.788 
680 . 143 
851.898 
6.10. 701 
GJ3.5G9 
648.970 

1301 . BG4 
13Gl.967 
1358 . 812 
1354.354 
1360.490 
1366 . 210 
1308. 312 
1371.025 
1371.111 
1370.998 
1372.216 
1382 966 
1384.3G5 
1359.917 
1301.240 
1393.170 
1403.786 
1405.162 
1411.023 
1.110.225 
1422 . lC! 
1434.130 
1435.540 
1,133.738 
14:14.365 
1435.044 
1433.391 
1439.261 
1447.162 
1453.447 
1455.520 

1456.94ti 
1461.402 
1469.225 
1475.852 
1469 . 193 
1463.590 
1403 . 673 
1468.499 
1475.718 
1492.541 
1511.%?3 
1587.728 
15(i9.812 
1071.905 
1OW . 093 
1690 . OF9 
1701.482 
1' I7J . 595 
1703.295 
1792.551 
17'33.455 
1804.4R8 
1S34 . 719 
1852.842 
1978.3i6 
1985 . G71 
2047.081 
2071.329 
2069.551 
2030.9R8 
2023.800 
2006.774 
1905.410 
1954.053 
1907.318 

1450 . ns2 

Fwt . 
3JG3.169 
3265.866 
3190.938 
3180.223 
2857.264 
2i46.963 
2723 . 699 
2720 . 510 
2730.867 
2i04.496 
2641 . 916 
2w2.901 
2575.891 
2522.823 
2484 .749 
2429 . 970 
2428 . g01 
Z376.127 
2330 . 022 
2272.171 
2258.824 
2246 . 675 
2231.436 
2138 . 769 
2102.033 
2111.443 
2129.163 

4467.393 
4468.387 
4458.036 
4443.410 
4463.541 
4482.307 
4489 . 204 
45W . 073 
4498.387 
4498.016 
4502.012 
4537.281 
4541 . 871 
4560.086 
4564 . 427 
4570.759 
4605.56R 
4610.102 
4G20.331 
4G2G . 713 
4665 . 680 
4705.141 
4709.767 
4703 . 655 
4705.912 
4708.140 
4702.717 
4721.975 
4747.807 
4768.517 
4775.318 
4777.162 
4770.997 
4794.616 
4820.292 
4842.024 
4820.177 
4S01.814 
4802.723 
4817 . 900 
4841.565 
4896.778 
4960 . 072 
6143.454 
5150.291 
5485.242 
5521.948 
5544.535 
5582.279 
5mx . 555 
6883.502 
5881.OG1 
5884.027 
5920.224 
BO19 .407 
6078.660 
6494 . M)3 
6514 . d50 
G71F . 132 
6795 . 685 
0789 . 852 
66c1 267 
6640.048 
6583 .891 
6546 . 608 
6410.922 
6257.592 

]1749'..15.-. 10 
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Near Evona Utah ........ AI ................... 
Near Roy. d tah  ........... BI ................... 
Near .Syracuse Junctlon, 1 DI .................. Do .................... CI ................... 

I I Standnrd olevation . I/ I I Standnrd elevntion . 

1321.647 
1342.868 

1351.689 
1352.224 

Desi.gn notion of bench 
mnrk . I Metrrs . 

Place . 

u tan . 
Nesr Syracuse arove. Utah Salt Lake Northwest 

Near S muse. Utah ...... K . S . 8 ............. 
Near I&ysville . Utah ..... Salt Lake Southeast 

1 Bose . 

1908.202 
1906.723 

1 1852.520 
1 1834.844 , 1833.586 

1830.273 
1786.501 
1772.985 
1738.970 
1706.020 
1705.181 
1673.984 
1665.212 
1657.970 
1641.135 
1608.654 
1579.148 
1572.082 
1553.457 
1560.361 
1552.855 
1550.519 
1551.557 
1550.606 
1573.105 
1622.228 
1653.926 
1513.173 
1522.818 
1524.498 
1538.915 
1540.241 
1544.488 
1563.468 
1580.078 
1579.296 
1604.992 
1612.688 
1620.621 
1629.149 
lW . 468 
1694.077 
1698.487 
1733.299 
1772.368 
1697.986 
1697.001 
1682.842 
1626.865 
1627.111 
1645.772 
1650.709 
1657.159 
1659.618 

*1674.299 
*1691.666 
*1696.2?56 
*1717.357 
*1758.365 
*1741.980 
*1758.224 
*1770.240 
*1742.835 
*1697.422 
*I 679.410 
*1673.112 

1289.475 

3292.656 
1283.940 . .  I 

Near Layton Utah ........ 
Layton Ut& ............. 
Kaysvdle, Utah ........... 
NeakFarmington. Utah ... 

u o  .................... 
Farmington, Utah ......... 
NearFarmin ton Ut ah ... 
Woods Crdss, Utah ........ 
Simkins Utah ............ 
Stock aid Junction Utah .. 
Near8nlt Lake Cit; Utah . 
salt ~ a k e  City, Utah ...... 

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

Centerville 4tah: ......... 

Base . 
I I I  .................. 
I, ................... 
JI ................... 
KI .................. 
L1 ................... 
MI .................. 
NI .................. 
01 ................... 
PI ................... 
&I ................... 
RI .................. 
SI ................... 
Ti ................... 
U, .................. 
VI ................... 

1355.674 
1327.635 

1294.064 
1308.433 
1304.697 
1298.484 
1287.627 
1298.492 
1319.998 
1298.310 

Designation of bench 
mark . Place . 

Poet . Neetors . 

W1.f ................ 
K3 .................. 
Ls .................. 
MI .................. 
NI .................. 
0 3  .................. 
P3 ................... 
Q3 .................. 
R3 .................. 
8 3  ................... 
'1.3. ................. 
U3 .................. 
VI .................. 
w3 .................. 
x3 .................. 
YI .................. 
Z3 ................... 

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

.................. 
12, .................. 
G , .................. 
11, .................. 
14 ................... 
J4 ................... 
I., .................. 
L, .................. 
MI .................. 
N4 .................. 
0 4  .................. 
r J 4  .................. 
Q4 .................. 
R4 .................. s, ................... 
TI .................. u, .................. v, .................. w , .................. x, .................. 
Y, .................. 
2, ................... 
A5 .................. 
B5 .................. 
c5 ................... 
Ds .................. 
Es .................. 
Fs .................. 
G5 .................. 
H 5  .................. 
Is ................... 
J5 ................... 
Ks .................. 
La .................. 
Ms .................. 
Na .................. 
0 5  .................. 
P3 .................. 
Q 5  .................. 
R5 .................. 
sa ................... 
Ts .................. 
Us .................. 
V5 .................. 
Ws .................. 
x5 .................. 
Ya .................. 
Za ................... 
A6 .................. no .................. 
ca ................... ne .................. 
Ea .................. 
Fa .................. 
a6 .................. 
Ho .................. 
A ................... 
B ................... 
c ................... 
D ................... 
E ................... 
F ................... 
0 ................... 
H ................... 
I .................... 
J .................... 
I( ................... 
L ................... 
M ................... 
B36B ............... 
N ................... 
2136B ............... 

1290.123 
629.370 
616 . 733 
811.389 
602.680 
583.899 
574.067 
557.761 
549.622 
541.415 
546.554 
567.715 
614.599 
855.072 
660.959 
661.946 
649.110 
817.080 
587.143 
555.506 
540.4'34 
534.353 
554 . 666 
592.406 
561.580 
547.471 
526 . 669 
501.914 
440.408 
389.108 
337.522 
305.736 
273.093 
241.113 
222 . 648 
186.356 
205.585 
216.137 
206.488 
231.545 
249.599 
291.280 
316.295 
360.800 
412.117 
448.685 
467 . !?37 

753.56R 
286.800 
184.060 
905.802 

1026.878 
1088.477 
1130.7:30 
1244.849 
1326.211 
1339.721 
1378.992 
1443.139 
1465.445 
1393.668 
1266.042 
1183.205 
1069.509 
1036.RFjli 
1000.95i 
957.056 
922.039 
888.732 
854.618 
836.770 
796.333 
823.987 
873 . 661 
903.195 
924.622 
942.240 
951.631 
871.582 
862.216 
828.300 
784.798 
758.889 
732.007 
711.595 
660.661 
050.564 

Foe t . 

4232.678 
2084.868 
2023.398 
2005.8G5 
1977.293 
1915.019 
18W . 418 
1829.921 
1803.218 
1776.293 
1793.153 
1862.578 
2010.397 
2149.182 
2168.497 
2171.735 
2129.021 
2024.536 
1926.318 
1822.523 
1773.074 
1753.123 
1819.766 
1943.585 
1842.384 
1796.181 
1727.913 
1646.696 
1444.905 
1276.599 
1107.354 
1003.069 
895.972 
791.052 
730.471 
611.403 
674.490 
709.109 
877.453 
759.661 
818.892 
955 . 641 

1037.711 
1183.724 
1352.087 
1472 . 060 
1532.927 
1634.734 
1729.321 
1911.256 
2096.446 
2219.207 
2328.847 
2472.331 
2581.360 
2572.371 
2972.081 
3369.016 
3505.495 
3709.737 
4084.142 
4351.077 
4395.408 
4524.243 
4734.699 
4807.881 
4572.392 
4163 . G 7 3  
3882.194 
3508.880 
3401.749 
32117.963 
3139.941 
3025.057 
2915.781 

2745.303 
2012.036 
2703.364 
2866.336 
2963.233 
3033.531 
3091.352 
3122.143 
2859.450 
28% . 787 
2717.634 
2574.792 
2489.182 
2401.5%3 
2334.024 
2167.519 
2134.392 

2803 . ssa 

*A number of bench mark6 in Butte. Mont . and vicinity have changed in elevation probably a8 a result of the mining operutions . The 
elevations published here for that section should be used with caution. and any engineLr ng or surveyin operations should be started from at 
least two bench marks. the relation between which has not been disturbed. as shown by the new levehng lone . 



PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS . 

Ma .................. 
No .................. 
0 6  .................. 
1’s .................. B.-- ............... 
Re .................. 
Sa ................... 
us .................. 
w e  .................. 
Xa .................. 
Ya .................. z, ................... 
A7 .................. 
Br .................. 
c7 ................... 
D7 .................. 
U.S.R.S.1 ......... 
U.S.R.S.2 ......... 
U.S.R.S.3 ......... 
Q ................... 
R ................... s ................... 
T ................... u ................... v ................... w .................. x ................... 
Y ................... 
Z .................. : 
AI .................. 
BI .................. 
CI ................... 
DI .................. 
Ei .................. 
FI .................. 
GI .................. 
HI .................. 
11 ................... 
Ji ................... 
Ki .................. 
Ll .................. 
MI .................. 
Ni .................. 
0 1  .................. 
Pi- . - .  .............. 
&I .................. 
R I  .................. 
SI ................... 
Ti .................. u1 .................. 
VI .................. 
w1 .................. 
XI .................. 
Y1 .................. z1 ................... 
At .................. 
BI .................. cz ................... 
Da .................. 
Ez .................. 
Fa .................. 
Gz .................. nz .................. 
I a  ................... 
Jz ................... 
KZ .................. 
La .................. 
Ma .................. 
Nz .................. 
on .................. 
Pa .................. 
s2 ................... 
1‘2 .................. 
Us .................. 
Vn .................. 
WZ .................. xz .................. 
Yz .................. 
Za ................... 
A3 .................. 
B3 .................. cs ................... 
D3 .................. 
E3 .................. 
Fs .................. 
G3 .................. 
H3 .................. 
A8 .................. 
BE .................. 

T.5. ................. 
VS .................. 

8: .................. ................. 

147 

’ 

. 
I Standard elevation . I 1 Standard elevation . 11 I 

Q3 .................. 
H3 .................. 
1 3  ................... 
J 3  ................... 
K3. ................. 
L3 .................. 
M3 .................. 
Na .................. 
0 8  .................. 
1’8 .................. 
Q3 .................. 
R3 .................. sa ................... 
T3 .................. 
TI .................. 
u3 .................. 
V3 .................. 
W a  .................. 
X3 .................. 
Y3- ................. 
Za ................... 
B, .................. c, ................... 
D, .................. 
E4 .................. 
F4 .................. 
1 Tlim Forks ....... 
S . B . Gallatin ....... 
G4 .................. 
Gauge B . M ......... n, .................. 
I, ................... 
J, ................... 
K, .................. 
L4 .................. 
M4 .................. 
N, .................. 
0, .................. 
P, .................. 
Q4 .................. 
R, .................. s4 ................... 
T, .................. u, .................. v, .................. w, .................. x4 .................. 
y, .................. 
2, ................... 

c5 ................... 
D5 .................. 
Ea .................. 
Fa .................. 
Ga .................. 
H5 .................. 
16 ................... 
35 ................... 
Ka ..............,... 
La .................. 
Ms .................. 
Na .................. 
Oa .................. 
Pa .................. 
Q5 .................. 
R, .................. 
8s ................... 
T5 .................. 
Ua .................. vo .................. 
Wa .................. 
Xa .................. 
Ys .................. 
25 .................. 
na .................. 
Ca .................. 
E6 .................. 

He .................. 
l a  ................... 

A, .................. 

Aa .................. 
Ba .................. 

A6 .................. 
De .................. 
Fa .................. 
Qe .................. 
J a. .................. 
Ka .................. .................. 

Designation of bench ’ 
mark . Place . 

Metcrs . 

4273.594 
4269.460 
4244 752 
4237:400 
4215.329 
4186.481 
4162.505 
4152.f86 
4105.251 
4082.885 
4065.589 
4059.008 
4050.369 
4038.857 

4042.741 
4070.691 
4101.422 
4207.255 
4241.832 
4263.348 
4330.700 
4400.887 
4453.544 
4492.609 
4800.045 
4753.278 
4834.006 
5082 053 
5254: 018 
5422.581 
6536.875 
5538.207 
6341.026 
5202.818 
4885.354 
4623.921 
4500.562 
4495.870 
4448.370 
4438.649 
4379.847 
4342 . M2 
4290.835 
4258.091 

4102.521 
4151.950 
4109. 099 
4120.733 
4081.488 
4044 362 
3950: 812 
3920.051 
3926.724 
3857.282 
3864.159 
3812.774 
3742.184 
3728.500 
3707.732 
3703 017 

3658.877 
3632.158 
3600.751 
3599.596 
3585.419 
3539.563 
3543.989 
3506.240 
3489.461 
3474.881 

4223.417 

3665:534 

Las Vegas. Nev ........... 0 ................... 618.357 
Do .................... 20240 ............... 610.443 
Do .................... 
DO .................... 2033B ............... 619.170 

Stewart Nov ............. 
Near V h e y  Nev ......... 
Valle Nev’. .............. 
Nearqalley, Nev ......... 
Dike Nev ................ 
Nea;Dike Nev ........... 
Apex Ne; ................ 
Nearhpex Nev .......... 
Garnet Nlv .............. 

Do ). ................... 
Near Dry Lake Nev ...... 
Dry Lake, Nevi ........... 

Do .................... 
Near D Lake Nev ...... 
Crystal%ev .. I ........... 
Ute Nth .................. 
Byion, Nev ............... 
Near Moapa Nev ......... 
Moa a Nev! .............. g d  .................... 

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

Acton Nev ............... 
Guelph Nev .............. 
Near Rbx, Nev ........... 
Rox Nev ................. 60 .................... 
Hoya Nev 
Galt hrev . :: : 1::: : 1: :: 
Nee; Qalt Nev ........... 
Vigo Ne; ................. 
Nea;Vigo Nev ........... 
Near Carp’ Nev ........... 
Carp Nev! ................ 160 .................... 

DO .................... 
St  . George Nev ........... 
Leith Ne; ................ 
Near h t h ,  Nev .......... 

Do .................... 
Kyle Nev ................ 
Near’Kyle, Nev ........... 
Elgin, Nev ................ 

Do .................... 
Doyd Nev ................ 
Near boyd, Nev .......... 
Stino, Nov ................ 
Cane Nev ................ 
Near’Stine, Nev ........... 
Etna Nov ................ 
C s l i e h ,  Nev ............. 

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

Ecclos, Nev ............... 
Near Minto Nev .......... 
Bit: Sirings, Nev .......... 
Islen Nev ................ 

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

Near Acoma, Nev ......... 
Brown Nev .............. 
Crestlde, Nev ............. 

Do .................... 
Lien Nev ................. 
Uva6a Utah .............. 
Tornas: Ut& .............. 

DO .................... 

Minto Nev ). .............. 

Barchy Nev .............. 
Acorn8,’Nov .............. 

Near Butte Mont ......... 
Skones. Moht ............. 
Highview . Mont .......... 
Homestake. Mont ......... 
Lowis SDur . Mont ......... I 
Noar LCwis’Spur. Mont ... 
Wclch Mont .............. 
Near T6elch Mont ........ 
S ire Rock ’Mont ......... 
&ar Pinedone . Mont ..... 
Pipestoh. Mont .......... 
Near Whitehall. Mont ..... 
Whitehall. Mont .......... 

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

Near Whitehall. Mont ..... 
Jefferson Island Mont ..... 
Near Lime Snu; . Mont .... 
Lime spur Bonk ......... 
Near Sappington. Mont ... Near LnnofSpur. Mont .... 
SappingI6n Mont ......... 
Near Sa &ton Mont .... 
Willow K e k  Mbnt ....... 
Near Throa Forks, hon t  ... Near Willow break Mont .. 
Three Forks . Nont ........ .................... 

... 
Do 

Old Gallatin City Mont 
Near Old Gallath City, 

Mont . 
Do .................... 

Near Logan Mont ........ 
Logan Monlt .............. 
Manhattan M o d  ......... 
Central Park MAnt ....... 
Near Bolgrade Mont ...... 
Bolgntdo M o d  ........... 
Noar Befgade, Mont ...... 
Storey Mont .............. 
Bozemhn Mont ........... 
Near Bozbman Mont ...... 
Near Gordon, h o n t  ....... 
Chestnut Mont ........... 
Near Weit End, Mont ..... 
West End Mont .......... 
Muir Mogt ............... 
Noar’Hop rs, Mont ...... 
Hoppers g o n t  ............ 
Near Cod1 Spur, Mont ..... 

Do .................... 
Livingston. Mont ......... 

Near & h a t t a n  Mont .... 
Near ManhLttan Mont .... 

Do ..................... 
Near Africa Mont ......... 
Africa Moni ............... 
Mission Mon 
N & E h  . 

t ............. 
n. Mont ......... 1 ~ ...... 

Elton Mont .............. 
Near $ ringdale, Mont .... 
6 rin gale Mont ......... 
&ar 8prIn&ale, Mont .... 
Carney, Mont ............. 
Dchnr 
Nnnr Doh, 

rt. MOnt ............. 
xtL Mont ....... .I .......... 

Bigtimbcr Mont .......... 
Near Bigtfmber Mont ... ..I 
Near Revnolds.’N [ont ..... 

.. .cliff..Non t. .....I Near Qriy 
Qreycliff Mont ........... 
Nenr Pa~curn, Mol 
Patcum, M 

.......... I 
h 
Oncia 
Near Unei 
Morrill M 

I Wataga Moht .... ~ ....... Near h h e ~ ~ u i  Mu nz. 

Near Wkta a,.. 
Colu>bus, %font I 

....... 

.......... 

iearxeedpoint. Mont .... 
. .?. Mont ............. 

da. Mont ....... 
lont ............. .... . 

MOnt ....... / 
uo .................... 

Near Columbus. Mont ..... 
Mlsko Mont .............. 
Near ha ids Mont ....... 
Rapids god ............. 
Near Rfapids, Mont ....... 

1709.923 
1792.915 
1927.704 
1929.928 
1874.955 
1812.438 
1732.862 
1601.526 
1589.422 
1523 . 756 
1432.994 
1348.223 
1327.458 

*1329 . 776 
t1329.204 

1313.405 
1302.594 
1301.334 
1293.803 
1291.582 
1284.835 
1270.042 
1268.734 
1205.720 
1251.283 
1244.466 
1239.194 
1237.188 
1234.555 
1231.046 

1232 . 230 
1240.749 
1250.116 
1282.374 
1292.913 
1299.471 
1320.000 
1341.393 
1357.443 
1369.350 
1402.371 
1448.802 
1473.408 
1549.013 
1601.428 
1652.806 
1687.643 
16% . 049 
1627.948 
1585.822 
1480.059 
1409.374 
13’1.774 
1370.344 
1355.866 
1352.903 
1334.980 
1323.698 
1307.849 
1208.143 
1287.300 
1277.883 
1265.517 
1252.456 
1256.002 
1244.040 
1232.724 
1204.210 
1197.677 
1190.808 
1175.702 
1177.798 
1162.136 
1140 . 020 
1136.449 
1130: 119 
1128.682 
1117.257 
1115.228 
1107.084 
109Q . 340 
1097.159 
1092.838 
1078.861 
1080.210 
1068.704 
1063.590 
1059.146 

Dc$ignalion of bench ~ 

mark . Place . -I/ Feat . Mcters . 

2028.727 
2022.447 
2018.880 
2031.393 

5609.972 
5882.255 
632L 475 
6331.772 
6151.415 
5946 . 307 
5685.211 
5451.190 
5214.629 
4999.1x9 
4701.414 
4423.295 
4355.168 
4362.773 
4360.897 
4309.063 

Youngs Point Mont ...... 
Near Park Cdy. Mont ..... 
Park City. Mont .......... 
Near Park City. Mont ..... 
Near Laurel. Nont ........ 
Near daurel, Mont ........ Laurel Mont .............. 
Foster Mont ...... 
Near Jegen, Mont .......... 
Yegen Mont .............. 
Near dillings Mont ....... 
Billings, M o d  ............. 

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

Near Billings Mont ....... 
Near Lockwdod, Mont ..... 

Do .................... 
Near Huntley, Mont ...... 

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

1044.752 
1039.764 
1035.024 
1025.432 
1018.941 
1005.144 
994.178 
983.447 
979.327 
971.597 
961.216 
953.254 
953.232 
953.325 
951.148 
947.828 
945 . 754 
928.731 
925.124 
923.472 
922.745 

580.977 
601.646 
612.282 
650.762 
685 . 661 
735.535 
754.150 
709.291 
883.429 
681.925 
651.639 
638.121 
636 . 441 
639.779 
619.781 
588.959 
644.169 
484.368 
EO8.269 
507.988 
510.894 
514.019 
632.902 
531.829 
546.981 
680.460 
689.179 
617.905 
684.069 
724.871 
741.844 
747.299 
769.394 
789.415 
788.910 
790.8W 
821.470 
894.055 
913 . (104 
958.498 
986 . 132 

1001: 555 
1051.6.93 
1050.580 
1050.018 
1150 . 866 
1198.782 
1228.894 
1237.721 
1206 . 509 
1299.463 
1337.994 
1341.703 
1355.196 
1342.559 
1344.024 
1409.706 
1437.344 
1466.294 
1542.892 
1592.226 
1625.437 
1681.850 
1682 . R42 
1684.329 
1709.330 
1761.902 
1823.661 
1824.001 
1769 . 005 
1723.456 
1683.278 

Feet . 

3427.657 
3411.292 
3395 . 741 
3364.271 
3342.976 
3297.710 
3261.732 
3226.526 
3213.009 
3187.648 
3153.589 
3127.467 
3127.395 
3127 . 700 
3120.558 
3109.686 
3112.704 
3047.012 
3035.178 
3029.758 
3027.373 

1906.089 
1973.901 
2008.795 
2135.042 
2249.540 
2413.168 
2474.240 
2327.066 
2242.216 
2237.283 
2137.919 
2093.568 
2088.057 
2099.008 
2033.398 
1932.296 
1785.328 
1589.130 
1667.646 
1666.624 
1676.158 
1688.411 
1748.362 
1744.842 
1794.553 
1904.393 
1932.998 
2027.243 
2244.316 
2378.181 
2433.867 
2451.763 
2524.253 
2589.939 
2588.282 
2594.680 
2695.106 
2933.245 
2997.383 
3144.672 
3235.335 
3285.935 
3450.413 
3400.463 
3464.619 
3775.800 
3926.442 
4031.796 
4000.756 
4156.189 
4263.321 
4389.735 
4402.200 
4446.172 
4404.713 
4412.471 
4625.010 
4715.686 
4810.666 
5031.971 
5223.828 
5332.788 
5517.809 
6521.124 
6520.003 
5GO8.046 
5780.507 

6984.244 
5803.811 
6054.372 
6522.555 

59a3 .128 

* AS originally set . t As moved . New elevation from measurumonts by the localauthorities . 



Near Modem. Utah ....... 
Modem. Utah ............ 

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

.................... .................... ........... Escalante Ut ah 

Morton Utah 
........ Near Morion Utah 

Beryl, tTtah ............... ............. 
.................... Do 

Do 
Sahara, Utah 

Do 
Ford Utah ............... 
Lund, Utah 

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

Kerr Utah ................ 
LatiAer Utah ............ 
Near Ndda Utah ......... 
Nada Ut& 
Near )Therm0 Utah ....... 
Thenno, Utah ............ 

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

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

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

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

Place . 

c 

Fa .................. 
Gs .................. 
Hs .................. 
I8 ................... 
Jn ................... 
Ks .................. 
LS .................. 
Ms .................. 
Nn .................. os .................. 
yS .................. 
Qs .................. 
Rs .................. 
s s  ................... 
5092 KLund ......... 
T~ .................. us .................. v8. ................. 
w s  .................. xs .................. 
yS  .................. 
Zs ................... 

D”,’... :::::: :::::::: : 
.................. 

Dcsignation of bench 
mark . ~ 1 Mctzrs . 

u o  .................... 
............... Laho, Utah 

Upton, Utah 

MilIord, Utah ............. 
.............. 

Near Milford Utah ........ 
.................... Do 

Do 
Do 

.................... .................... 
Opal, Utah ................ ......... Near Zenda, Utah 

Ae .................. 1534.616 
Ba ................... 1527.448 
CP ................... 1518 . 294 

Ea ................... 151.3 . 605 
F9 ................... 1512 . R07 
Gs ................... 1511.232 
5084 FRR ........... 1510.784 
He .................. 1514.&?1 

D~ .................. 151.1. x i 5  

30 ................... i5ii.087 

S?lt Lake City. Utah ...... 
Do .................... 
DO .................... 
Do .................... 

Near Buena Vista, Utah ... 
DO .................... 
Do .................... 

Near Riter Utah .......... 
Near Garfihd, Utah ....... 

Do .................... 
Garfield, Utah ............. 

DO .................... 
Near Garfield, Utah ....... 

Do .................... 
Lake Point Utah ......... 
Near Lake boint Utah .... 
Near Morris Utah ......... 
Morris Utah .............. 
Erda b t a h  ................ 
Ncar’Erda, Utah .......... 
Shields Utah ............. 
Near T b ~ 4 e ,  Utah ........ 
Near Stockton Utah ...... 
Stockton Utah ............ 
Near Stdkton, Utah ...... 

Do .................... 
S t  John Utah ............ 
N&r Aj&, Utah .......... 

DO .................... 
Faust Utah ............... 
Near Paust, Utah ......... 

DO .................... 
Vernon Utah ............. 
Near VErnon Utah ........ 
Dunbar, Utah ............. 
Near Dunbar Utah 
Ncsr Lolgce; UtaC:::::: 
Lorpeen, Utah ............ 
Near Boulter Utah. ...... 
Boultcr, Utah ............. 
Near Uoulter Utah ....... 
Near Tintic b t a h  ......... 
Tintic Utnh .............. 
Near ‘!!intic Utnh ......... 
Eureka Uthh ............. 
Near Tjntic Utah ......... 
McIntyre, d t a h  ........... 
Near McIntyro, Utah ...... 
Jericho Utah .............. 
Near Jdricho, Utah ........ 

Do .................... 
Dyer Utah ................ 
N e a r b  er Utah .......... 
Cham & ’Utah ........... 
Near Ey& Junction,Utah . 

Near Lynn Junktion,Utah . 

.......... 

DO .................... 
DO .................... 

Lynn Junction Utah ...... 

4251 Slak ............ 1296.288 
4352 Slak 1327.285 
XI .................. 1288.501 
0 . S . L . 4222.57 ...... 1258.644 
Y I  .................. 1259.08G 
% I  .................... 1287.798 
Az ................... 1288.990 
BZ ................... 1285.830 
CZ ................... 1286.950 
De .................. 1288.096 
EZ  ................... 1292.307 
Fz ................... 1287.582 
Gz ................... 1288.538 
IIz .................. 1290.686 
12 ................... 1292.438 
k ................... 1298.177 
KZ .................. 1324.363 
L? ................... 1335.025 
MZ .................. 1382.518 
NZ .................. 1412.907 
Oa ............. ... ... 1 4 ~ 8 . 7 ~ 3  
Pa ................... 1472.027 
Qz ................... 1500.58(; 
RD .................. 1522.624 
SI ................... 1544.057 
T2 ................... 1534.009 
Ua .................. 151fl.005 v2 ................... 1530.130 
W P  .................. 1538.320 
Xg .................. 1542.984 
Y z  .................. 1F00.918 
Zz ................... 101.1.843 
Aa ................... 1G4R . 442 
Ba ................... 1679.8fX; 
Ca ................... 1686.393 
Ds .................. 1716.049 
Ea ................... 1728.248 
FS ................... 1751.331) os ................... 17(x  601 
€I3 .................. 1821.394 ................... 1 ~ 3 ~ i 9 0 8  
Jo im . 012 
I<; .. 1 l: 1 : : : : 1811.323 
L3 ................... 1785.800 
M3 .................. 1833.549 
U . S . G . S . 6394 ..... 1949.523 
N3 .................. 1745.028 
03 ................... 1701.272 
I’ ................... 1660.212 
QS ................... 1618.851 
R3 .................. 1.593.002 
S3 ................... 1565.600 
TS ................... 1549.307 
U3 .................. 1536.453 
VS ................... 1509.7(in 
W3 .................. 1468.042 x3 .................. 1460.81~ 
Y3 .................. 1458.630 
Z3 ................... 1458.146 
A, ................... 1456.747 

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

Designation of bcnch 
I’lacc . mark . 1 

Feet . Mctcrs . 

145x.47~ 
1452 . X0.1 
1449.871 
1419.255 
1414.11C 
1404.20E 

1401.037 
1395.324 
1383.365 
1392.244 
1395 . 72(! 
1418.695 
1450.634 
14Mi . 04F 
1451.584 
ll(i3.547 
1485.303 
1476 . F52 
1473.22P 
1480.88e 
14% . 552 
1479 . 187 
14i9 . 385 

1484.912 
1488.771 
1488.574 

1505.984 

14110 . iz 

1490.379 

1495.301 

1118.173 
1129.375 
1122.153 
1135.319 
1131.038 
1129.108 

1166 . 732 
1127.090 
1105.438 

i 136.410 

1089 . 511 
1084.910 

1075 . 680 
11167 . 481 

10R3.633 

1063.523 

1077.263 
1107.727 
1130.934 
1103.225 
1091.199 
1076.044 
1065.580 
1053.050 
1053.323 
1051.990 
1048.440 
1056 . 242 

1080 . 961 

iio4.nHc, 
ii24.3nz 
112fi . 198 
1128.510 
1141.917 
ll(i8.397 
1202.748 

1214.909 
1210 . R90 
1258 . 355 
1278.181 
1324.774 
1323.204 
1315.780 
1317 . 659 
1329.945 

1318.977 
1272.018 
1281.319 

1063.235 

1107.757 

1200 . 670 

1321 . no6 

1286.32r 
1315 . i n (  
1314.97! 
12~53.66: 
1283.17( 
1273 .no: 
12x8 .in: 
1290 . 621 

1290 . 731 
1290.61< 

1317.815 
1324.57t 
1325.9”i 

Feet . 

4785.017 
4706.407 
4756.801 
4656.3RO 
4639.456 
4606.9b6 
4593.734 
4596.569 
4577.826 
4571.411 
4567.720 
4579.125 
4654.502 
4759.288 
4809.853 
4762.406 
4801 . 654 
4873.031 
4844.649 
4833.416 
4858.481 
4850 . 883 
4852 . 901 
4853.615 
48x9 . 65 
4871.749 
4884.410 
4883.763 
4905.834 
4940.m~ 

3F68.539 
3705.291 
3081.597 
3724.792 
3710.747 3704.415 

3728.372 
3827.853 
3697.794 
3626.758 
3574.504 
3559.409 
3555.219 
3529.127 
3489.242 

3534.320 
3634.268 
3710.406 
3619.497 
3580.042 

3495.925 
3454.911 
3455.777 
3451.404 
3439.757 
3465.354 
3488.297 
3546.453 
3634.366 
3W2.319 
:38R8.844 
3694.868 

3746.439 

3946.001) 
J939.198 
3985.914 
3072.728 
4121 . 891 
4196 . 780 
4346.363 
4341.507 
4316 . 875 
4327.000 
4363.328 
4334.298 
4327.344 
4173.279 
4203.794 
4220.201 
4314 . f124 
4314.227 
4211.481 
42Q9.8F7 
4176.507 
4226.048 
4234.312 

4’34.873 
4323.521 
4345.713 
4350.136 

3502.227 

3530.321 

3705.734 

x u  .310 

4234.300 



PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS . 

4345 018 
43541725 
4377.517 
4283.023 
4206.940 
4206.865 
4200.149 
4157.820 
4157.232 
4209.132 
4218.246 
4283.331 
4358.745 
4396.986 
4449.640 
4541.651 
454G.930 
4544.062 
4665.732 
4747. 333 
4650.988 
4641.086 
4611.877 
4438.859 
4301.832 
4249.473 
4234.814 
4104.382 
4081.557 
4078.834 
3996.019 
3953.978 
3960.694 
3900 258 

3655.534 
3653.008 
3654.835 
3869.284 
3733 . 674 

3880: 786 
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Ranchester. Wyo .......... 1 DO .................... 
DO .................... 

Near Ranchester Wyo .... 
Near Monarch,  yo ....... 

Do .................... 
Algor Wyo ............... 
Near b j c l z  Wyo .......... 
Noar Sherihan, Wyo ...... 

Do .................... 
Shcridan, Wyo ............ 

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

. DO .................... 
Wakeiy Wyo ............. 
Verona, Wyo .............. 
Ulm Wyo ................ 
Near Cloaimont, Wyo ..... 
Clearmont, Wyo .......... 

Do .................... 
Big Corral, Wyo ........... 
Risin Cal ................ 
Near %omer, Cal .......... 
Ibis Cal ................... 
Ne& Java, Cal ............ 

DO .................... 
Eartourn Cal ............. 

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

Near-Needlw, Cal ......... 

Am0 tG70 ................ 
Near’Verona, Wyo ........ 

Nea;Ulrn Wyo ........... 

Needles, bal ............... 

Designation of bonch l’lacc . ! mark’ 1 Mctcrs . 

3023.438 
3017.710 
3013.586 
3010.617 
3017.245 
3010.965 
3012.592 
3002.665 
2983.491 
zgg9.898 
3005.296 
3037.727 
3033.317 
3029.856 
3033.186 
3052. 894 
3027.747 
3020.499 
3085.000 
3244.803 
3127.454 
3097.153 
2943 468 

2902.452 
2890.589 
2896.648 
2805.020 
2964.276 
2980.824 
3009.400 
3036 . 559 
3038.810 
3059.003 
3120.991 
3157 087 
3245: 797 
3275.876 
3346.9G8 
3361.916 
3369.393 
3601 397 
3597: 683 
3712.555 
3705 166 
3893: 401 
3953 932 

4301.510 
4147.505 
4014.398 

2929: 062 

40891516 

Place . 
I --!I Fcct . Neters . 

u o  .................... 
. Do .................... 

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

Near Topock, Ariz ........ 
Do .................... 

Near I’owcll Ariz ......... 
Powell, Ari z).. . .  ........... 
Franconia, Ariz ........... 
Near Pranconia, Ariz ...... 

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

Nmr Haviland, Ariz ...... 
DO .................... 
DO .................... 
DO .................... 

Near Yucca, Ariz ......... 
Do .................... 
Do .................... 

Yilccn Ariz ............... 
Near ~ u c o a ,  Ariz ......... 

DO .................... 
Near IbYtCr Ariz ......... 
Near Drake: Ariz .......... 
Drake Ariz ............... 
Near hrake, Ariz .......... 

Do .................... 
IIsncock Ariz ............ 
Near Mcbonnico, Ariz ..... 
Near Kingman Ariz ...... 
K’ man, Ariz. ........... 
5 0  .................... 

Berry Ariz ............... 
Near fIuaispsi, Ariz ....... 
IIualapal, Ariz ............ 

DO .................... 
Near IIualapsi, Ariz ....... 

DO .................... 
Antares Ariz ............. 
Near Idckberry, Ariz ..... 

DO .................... 
Hackberr Ariz .......... 
Near IIao~berry, Ark.,  ... 
Tinnaka Ariz ............. 
Near dozier Ariz ......... 
Near Truxtdn Ariz ....... 
Near Cheroked, Ariz ....... 
Wear Peach Springs, Arlz .. 

’ Near Ileal. Cal ............ 
Topock, Ariz .............. 

Crozier kriz .............. 

.................... u o  I Near Wesse? ... 
Wessex, ... 
Roze 
Near Rozet, 
Mintnrn 
Near Gilietie, wyo ........ 
Gill$te, ... wyo ............. 

p o  .................... 
Do .................... 

bWyO ........ 
ts . w y o  .............. Near Gillelti 

Spar 
Oriv; 

I J O  .................... 
Near Oriva, Wyo .......... 
Kier W o ................ 
Neart ~el l ix ,  ... 
FeliJ 

2. .wyo ............... 

wyo .......... .. w y o  ................ I 
Do ..................... 

Near Felix Wyo .......... 
Echota, W$o .............. 

Do .................... 
Near Echets Wyo ........ 
Croton, ~ y d  .............. 

Do .................... 
Near Lariat Wyo ......... 
Lariat w o’... ............ 

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

Kendrick, Wyo ........... 
Cadlz, w y o  ............... 

Arvad)a, d y o  ............. 

............ I Near Iluntley. Nont ...... Huntley. Mont 

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

Near Ballantine, MOnt .... 
Do .................... 
Do .................... 
Do .................... 

Ballantine Nont .......... 
Do .................... 
Do .................... 
Do .................... 

Near Anita Nont ......... 
Anita M o d  ............... 
Near hnita, Mont ......... 

Do .................... 
Corinth Mont ............. 
Toluca ’Nont .............. 
Near Tbluca, Mont ........ 

Do .................... 
Nonr IIardin, Nont ........ 

Near Baila&tine, Mont .... 

.................... I ............. 110 
Hardin, Mont 
Near Ilardin . Mont ........ 

Do ..................... I 
Do .................... 

Dunmoro Mont ........... 
Near Duimore, Mont ..... 

Do .................... 
Crow Agenc Mont ....... 
Near-Crow l&mcy, Mont . 

u o  .................... 
Garryowon Mont ......... 
Near Gar jowon Mont .... 
Near lonia, Monk ......... 
Ionia Nont ............... 
Ncar’Lcdgegmss, Nont .... 
Lodgegrass Mont ......... 
Near Lodgigrass Mont .... 
NcnrL ittleZIorn.Mont .... 
Near W ola Mont ........ 
WyoJn, &O<t .............. 

u o  .. 1................. 
Nom hbcrdeon, Mont ..... 
Aberdeen Mont ........... 
I n  Mcntdanear Parkman . 
I.” ... .... 
Ohlman . b v o  .............. . 
Net 

.. ., ............ 

IC7 .................. 
Lt ................... 
M 7  .................. 
N7 .................. 
0 7  .................. 
P7 ................... 
Q7 .................. 
E7 .................. 
s7 ................... 
u7 .................. 
v7 .................. w7.. ................ 
x7 ..... I ............ 
Y7 .................. 
z7 ................... 
Aa .................. 
Ds .................. 
cs ................... 
Ds .................. 
Es .................. 
Fa ................... 
Os .................. 
SI& ................. 
Is ................... 
Js ................... 
Ks .................. 
Ls ................... 
M e  .................. 
Ns .................. 
Os .................. 
Pa ................... 
&a .................. 
RailA ............... 
Re. ................. 
SB ................... 
Ts ................... 
us .................. vs .................. 
WE .................. 
U.S.R.S.4. ....... 
U . S . R . S . 5  ........ 
U . S . R . S . 6  ........ u . 9.12. s . 7 ........ 
U . S . R . S . 8  ........ 
U . S . R . S . 9  ........ u . s . 1. . s . 10 ....... 
TJ.S.R.S.11 ....... 

1‘7 ................... 

E7 .................. 
U . S . G . S . 2982 ..... 
U.S.R.S.12 ....... 
U.S.R.S .13  ....... 
U.S.R.S.14 ....... 
U.S.R.S.15 ....... 
U . S . It . S . 16 ....... 
U . S . G . S . 3056 ..... 
I 7 7  ................... I 
GI .................. 
U.S. Q.S.3144 ..... 
U . S . G . S . 3303 ..... 
I17 .................. 
I , ................... 
J, ................... 
T i  . s . o . s . 2989 ..... 
IC7 .................. 
L, ................... 
Mr .................. 
N7 .................. o7 .................. 
I’, .................. 
Q, .................. 
It7 .................. 
s7 ................... 
.IT7 ................... u, .................. v7 .................. 
JV, .................. 
x7 .................. 
y, .................. z7 ................... 
ne .................. 
cs ................... 
DE .................. 
Ea .................. 
pa ................... 
Qe .................. 
He .................. 

As .................. 

1324.364 
1327.323 
1334.270 
1305.468 
1282.278 
1282.255 
1280.208 
1267.306 
1267.127 
1282.946 
1285.724 
1305.562 
1328.548 
1340.204 
1356 . 253 
1384.298 
1385.907 
1385.033 
1422.118 
1446.990 
1417.G24 
1414 . 606 
1405.703 
1352.967 
1311.201 
1295.242 
1290.774 
1251.018 
1244.061 
1243.231 
1217.989 
1205.175 
1207.222 
1188.801 
1182.866 
1114.209 
1113.439 
1113.996 
1179.360 
1138.026 

921.546 
919.800 
918.543 
917.638 
019.658 
917.744 
918.240 
915.214 
909.370 
914.371 
916.016 
925.901 
924.557 
923.502 
924.517 
930.524 
922.859 
920.650 
940.310 
989.018 
953.250 
944.014 
897.171 
892.780 
884 . 669 
882.882 
882.00 
882.404 
903.513 
90x . 557 
917.267 
925.545 
926.231 
932.386 
951.280 
962.282 
988.321 
998 . 489 

1020.158 
1024.714 
1026.993 
1067.228 
1096.576 
1131.589 
1129.337 
1186.711 
1205.161 
1246.487 

Parkman Wyo ........... U.’ S C+ . S . 4292 ..... 
Ohlman, b y 0  ............. 
New Ranchester, Wyo .... U . S . G . S . 4011 ..... 

1311.103 
1264.162 
1223.591 

. Wyo . 
. S . 0 . S . 4138 ..... 

.................... /I yo I 

U . S . G . S . 3788 ..... 
Ranchester south- 

cast base A (U . s . 
G . S.) 

U . S . G . S . 3751 ..... 
U . S . G . S . 3698 ..... 
U . S . G . S . 3GGO ..... 
z3 ................... .................. .................. I Ai 
B4 
U . 8 . G . S . 3652 ..... ci ................... I 
Astro ............... 
D4 .................. 
U.S.  G.S.3738 ..... 
E4 .................. 
F4 ................... 
Gi .................. 
H4 .................. 
1 4  ................... 
J4 ................... 
K4 .................. 
L, .................. 
N4 .................. 
N4 .................. 
0 4  .................. 
Ia ................... 
Ja ................... 
KO .................. 
La* .................. 
Mk ................. 
Oa .................. 
Pa ................... 

eodles, Astra ...... 
ABnW .............. 
R s  .................. 
U.S.G.S.473 ...... sa ................... 
Ta ................... ue .................. 
U.S.G.S.504 ...... 
AU . s . Q . s . Topog . . 
A ................... 
B ................... c ................... 
D ................... 
U . S . a . S . 7G2 ...... 
U . 9 . G . S . 1101 ..... 
E ................... 
F ................... 
G ................... 
H ................... 
I .................... 
J .................... 
K ................... 
L ................... 
M ................... 
N ................... 
0 ................... 
P ................... 
Q ................... 
It ................... s ................... 
T ................... u ................... v ................... w .................. x ................... 
Y ................... 
z ................... 
AI .................. 
HI .................. 
c1 ................... 
nl .................. 
El .................. 
Fi .................. 
GI .................. 
HI .................. 
I1 ................... 
J, ................... 
KI .................. 
L1 .................. 
MI .................. 
NI .................. 
0 1  .................. 
P I  .................. 
QI .................. 
Ri .................. 
SI ................... 

N6. ................. 
$ .................. 

v6. ................. 

1155.547 
1155.571 

1146.024 
1130.049 
1118.371 
1118.533 
1107.647 
1104.687 
1125.228 
1133.019 
1138.097 
1141.413 
1142.175 
1144.558 
1143.312 
1150.753 
1173.4SS 
1222 . 660 
1354.028 
1301.329 
1217.442 
1194.744 
1194.972 
1155.251 

735.380 
610.387 
443.116 
347.803 
299.178 
225.624 
147.113 
147.574 
148.717 
183.469 
168.300 
145.034 
144.473 
142.892 
141.049 
144.688 
153.778 
153.855 
154.015 
153.831 
161.613 
171.963 
214.530 
232.411 
335.529 
380.892 
386.178 
386.237 
391.074 
405.578 
458.166 
467.383 
486.304 
501.914 
515.915 
532.149 
550.873 
555.870 
589.415 
694.731 
767.074 
795.130 
806.598 
822.814 
838.821 
883.690 
984.289 

1018.272 
1014.071 
1028 . 792 
095.510 

1005.573 
1011.934 
1022.319 
1042.371 
1098 . 979 
1083.732 
1080.281 
1083.227 
1004.740 
1161.473 
1209 . 762 
1256.876 
1277.354 
1385.752 
1405.026 

Fcot . 

3791.157 
3781.238 

3759.914 
3707.502 
3669.189 
3669.720 
3Fi34.005 
3624.294 
3691.685 
3717.246 
3733.907 
3744.786 
3747.286 
3755.104 
3751.016 
3775.429 
3550.019 
4011.344 
4442.340 
4269.444 
3994.224 
3919.756 
3920.504 
3800.028 

2412.659 
2002.578 
1453.790 
1141.083 
981.553 
740.235 
482.053 
484.106 
487.916 
603.506 
552.361 
475.832 
473.992 
468.805 
462.758 
474.697 
504.520 
504.772 
505.298 
W.694 
530.225 
564.182 
703.838 
762.502 

1100.816 
1249.643 
1266.986 
1267.170 
1283.048 
1330.633 
1503.166 
1533.340 
1595.482 
1646 . 696 
1692.631 
1745.892 
1807.322 
1823.717 
1033.772 
2219.297 
2516 . 642 
wo8.089 
ZFd6 .314 
2699.516 
2752.032 
2899.239 
3229.288 
3340.781 
3329.951 
3375.295 
3266.103 
3299.117 
3310.986 
3354.058 
3419.846 
3005.567 
3555.544 
3544.222 
3553.887 
3591.659 
3820.442 
3969.028 
4123 . g01 
4190.786 
4546.421 
4609 . G56 

* Frobsbly moved by the Atchison. Topeka Rr Santa Fe Railway in 1911 . t Probably destroyed . 
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Peach Springs. Ariz ....... 
Nelson Ariz .............. 
Near delson,.Ariz ......... 
Near Yampai, Anz ........ 
Yam ai, Ariz ............. 
Nearsampai  Ariz ........ 
Near l’ica,A& ........... 
Near Audley Ariz ........ 
Audle Am’. ............. 
Near XAdley Ariz ........ 
Near Chino, hriz .......... 
Near Seligman, Ariz ....... 
Seligmm Ariz ............ 
Near Pad, Ariz ............ 
Near Crookton, Ariz ....... 
Weed Ariz ................ 
Near bineveta, Ariz ....... 
Near Ash Fork Ariz ...... 
Ash Fork, AriL ........... 
Near Ash Fork Ariz ...... 

Do .................... 
Near Fairview Ariz ....... 
Fairview Ariz) ............ 
Near F a i h e w ,  Ariz ....... 

DO .................... 
DO .................... 

Near MeLellan, Ariz ...... 
McLellan Ariz ............ 
Near Modellan Ariz ...... 
Near Supai, A&, .......... 
Supai h n z  ............... 
Near billiams, Ariz ....... 
Williams, Ariz ............ 

Do .................... 
Near Williams, Ariz ....... 

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

Near Davern Ariz ........ 
Near Chahnder, A r k  ..... 

Do .................... 
Near Maine Ariz .......... 
Maine, A r i l  ............... 
Near Mame Ariz .......... 
Near Belzmont, Ariz’::::: 

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

Near Riordan Ariz ....... 
Near Agassiz,’Ariz ........ 
Flagstaff, Ariz ............. 
Near Flagstaff, Ariz ....... 

Do .................... 
Near Cosnino Ariz ........ 
Winona A r i i  ............. 
Near Whona, Ark. ....... 
Near Angell, Ariz .......... 
Near Hibbard, Ariz ....... 

DO .................... 
DO .................... 

Near Canyon Diablo, Ariz . 
DO .................... 
Do .................... 

Near Sunshine, Ariz ....... 
Do .................... 
DO .................... 
DO .................... 

Near Dennison, Ariz ...... 
DO .................... 

Near Winslow, Ariz ....... DO .................... 
Winslow Ariz ............ 

DO .................... 

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

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

DO .................... 
Near Holmes, Ariz ........ 

Chalender A h  ........... 

Near Are , kr i z  ..... 

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

Near Wihslow, Ariz ....... 
DO .................... 

Near Hobson, Ariz ........ 
Near Hardy, Ar!z 
Near Manila, Ariz...j..... 
Near Joseph City, Ariz .... 

DO .................... 
Near Ponzance, Ariz ...... 

DO .................... 
Near Holbrook, Ariz ...... 
Holhrook Ariz ............ 
Near Hodrook, Ariz ...... 

I Standard elevation . I I Standard elevation . 11 I 

TI .................. 1459.325 
UI .................. 1559.394 
VI .................. 1590.536 
W1 .................. 1662.277 
XI  .................. 1701.928 
Yi .................. 1644.828 
ZI ................... 1587.973 
Bz .................. 1578.096 
G ................... 1570.503 
Dz .................. 1568.2Q9 
Ez .................. 1612.664 
GZ .................. 1594.083 

IZ ................... 1597.582 
JZ ................... 1665.972 
K n  .................. 1710.997 
LZ .................. 1654.279 
Mz .................. 1557.210 

0 2  .................. 1536.149 
U . S . G . S . 5141 ..... 1566.512 
Pz .................. 1569.398 
U . S . G . S . 5134 ..... 1564.440 
U . S . G . 6.5446 ..... 1659.457 
Qz .................. 1688.270 
U . S . 0 . S . 5713 ..... 1740.956 
U . S . G . S . 5964 ..... 1809.222 
Rz .................. 1824.088 
Sz ................... 1847.314 
T z  .................. 1885.711 
UZ- ................. 1922.633 
VZ .................. 1957.985 
U . S . G . S . 6568 ..... 2001.584 
WZ .................. 2104.556 
U . S . G . S . 6961 ..... 2121.413 
XZ ................... 2067.258 
U . S . G . 6.8770 ..... 2032.437 
Yg .................. 2062.641 
Zz. .................. 2105.394 
U . S . G . S . 6952 ..... 2118.566 
U . S . 0 . S . 6930 ..... 2111.942 
U . S . G . S . 6953 ..... 2119.034 
U . S . 0 . S . 6869 ..... 2093.191 
A3 .................. 2091.689 
U . S . G . S . 6852 ..... *2087.986 
B3 .................. 2134.256 
U . S . G . S . 7086 ..... 2159.522 
U . S . G . S . 7178 ..... 2187.349 
U . S . G . S . 7193 ..... 2192.122 
U . S . 0.8.7131 ..... 2173.130 
C3 ................... 2173.526 
U . S . G . S . 7186 ..... 2189.880 
U . S . G . S . 7273 ..... 2216.550 
U . S . G . S . 7091 ..... 2160.814 

U . S . G . 8.6907 ..... 2104.810 

U . S . G . S . 6844 ..... 2084.559 
U . S . G . S . 6843 ..... 2085.166 
F3 .................. 1966.444 
G3 .................. 1899.717 
IT3 .................. 1849.604 
L? ................... 1767.069 
J3 ................... 1701.705 
K3 .................. 1699.870 
L3 .................. 1672.074 
Mt .................. 1659.697 
N3 .................. 1655.104 
0 3  .................. 1655.125 
P3 .................. 1631.9M) 
Q... ............... 1630.389 
R3 .................. 1612.731 
S3 ................... 1572.445 
T3 .................. 1537.976 
U3 .................. 1527.648 
V3 .................. 1486.110 
W3.-. ............... 1498.857 
X3 .................. t1479.840 
Y3 .................. 1482.042 
ZJ ................... 1481.980 
A, .................. 1490.099 
B, .................. 1501.599 
D, .................. 1521.550 
E4 .................. 1527.442 
F, .................. 1536.214 
0 4  .................. 1538.663 
H4 1542.302 
11 ................... 1549.426 
J, ................... 1556.278 

Az .................. 1581.846 

Fz .................. 1619.586 

Hz .................. 1592.746 

Nz .................. 1534.486 

D3 .................. 2150.386 

E3 .................. 2102.963 

C, ................... 1511.663 

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

Dosignation of bench 
mark . Place . 

Meters . 

Near Adamana Ariz ...... 
Near Pinta, Adz .......... 

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

Near Navajo, Ariz ......... 
DO .................... 
DO .................... 

Near Chambers, Ariz ...... 
Near Sanders Ariz ........ 
Chambers Ariz ........... 
Sanders, A r i i  ............. 
Near Sanders, A+ ........ 
Near Uouck, Ariz ......... 
Houck Ariz ............... 
Near A‘llantown, Ariz ..... 
Near-Lupton, Ariz ........ 

DO .................... 

Q+ .................. 
R, .................. 
Sd ................... 
T 4  .................. 
Ud ................... 
VI .................. 
W, .................. 
X, ..’................ 
Y4 .................. 
Z4 ................... 
A, .................. 
BS .................. 
CS ................... 
DS .................. 
F5 .................. 
G5 .................. g, .................. 

Ej .................. 

Designation of bench 
mark . Place . 

Meters . 

DO .................... 
Near Cubero, N . Mex ...... 

Do .................... 
Near Laguna, N . Mex ..... 

Do .................... 
Laguna, N . Mex ........... 

Do .................... 
Near Laguna, N . Mex ..... 

Do .................... 
El Rito N . Mex ..... ..... 
Near El) Rito N . Mox ..... 
Near Armijo,’N . Mox ..... 

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

4787.802 
5116.112 

5453 . GYA 
5583.742 
5396.407 
5209.875 
5189.773 
5177.470 
5152.559 
5145.032 
5290.882 
5313.591 
5229.921 
5225.534 
5241.401 
5465.777 
5613.496 
5427.414 
5108.947 
5034.393 
5039.849 
5139.464 
5148.933 
5132 . GG7 
5444.401 
5538.933 
5711.787 
5935.756 
5984.529 
6060.729 
6186.704 
6307.839 
6423.822 
6566.863 
6904.697 
6960 . 002 
6782.329 
6766 . 512 
6767.182 
6907.447 
6950.662 
6928.930 
6952.197 
68G7.411 
6862.483 
6850.333 
7002.138 
7085.032 
7176.328 
7191.987 
7129.677 
7130.976 
7184.632 
7272.131 
7089.271 
7055.058 
6905.530 
6899.471 
6839 . WI 
6841.082 
f251.575 
6232 . 655 
6068.242 
5797.459 
5583.010 
5576.990 
5485.796 
5445.189 
5430.120 
5430.189 
5353.902 
5349.035 
5291.102 
5158.930 
5045.843 
5011.958 
4875.680 
4917.500 
4855.109 
4862.333 
4862.129 
4888.766 
4926.496 
4959.514 
4991.952 
5011.282 
5040.062 
5048.097 
5060.036 
5083.408 
5105.888 

5218.283 

Li ................... 
MI .................. 
NI .... 
OI ..... 
PI .............. 
Q1 .............. 
Laguna Astro .. 
R l  .................. 
SI ................... 
TI ................... 
UI .................. 
VI ................... 
W1 .................. x , .................. 

Near Aztec. Ariz .......... IC, .................. 
DO .................... LI .................. 

Do .................... 
Near Ria Puerco,N . Mex .. 
Near Pavo, N . Mex ........ 

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

Near Sandia, N . Mex ...... 
Do .................... 

Near Manzana, N . Mex .... 
DO .................... 

Near Isleta, N . Mex ....... 
Do .................... 

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

DO .................... M 4  .................. 
Near Carrizo Ariz ......... .................. 
Adamana . Ariz ............ .................. 
Near Adam&, Ariz ...... 0 4  .................. 

Bz ................... 
D. .................. 
FZ ................... 
Gz ................... 
H Z  .................. 
Iz ................... 
Jz ................... 
Kz .................. 
Lz ................... 
MZ .................. 
U . S . 0 . S . 4891 ..... 

Cz 

Ez 

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

u o  .................... 
Near Manuelito. N . Mex ... 

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

NearDeAance N . Mex .... 
Near West YLrd N . Mox .. 
Gallup. N . Mox.’ .......... 
Near Gallup, N . Mox ...... 

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

Wingata N . Mex .......... 

Near 6uam N . Mex ....... 
Near Gonzales, N . Mex .... 
Gonzales N . Mex ......... 
Near Go&ales N . Mex .... 
Thoreau N . Adex .......... 
Near Thbreau N . Mex .... 
Near Chaves hr . Mox ...... 
Near Baca, . Mex ........ 

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

Near Bluewatsr, N . Mex ... 
Do .................... 

Near Zuni, N . Mex ........ 

Near reiea N . Mox ....... 
Guam N . ifex ............ 

Do .................... 
Near Toltec . N . Mex ..... .I 
Noar Grants’. N . Mex ...... 
Grants N . Mex ........... 
Near Ilorace. N . Mox ...... 
Near Ghnts,  N . Max ...... 

Do .................... 
Noar_MeCartys,N.Mex .... / 

1s ................... 
A ................... 
I3 ................... 
c .................... 
D ................... 
E ................... 
F ................... 
G ................... 
II  ................... 
I .................... 
J .................... 
K ................... 
L ................... 
M ................... 
N ................... 
0 ................... 
I’ ................... 
Q ................... 
I< ................... 
s .................... 
T ................... u ................... v ................... w ................... x ................... 
Y ................... 
z .................... 
Ai ................... 
B1 ................... 
c1 ................... 
Dl .................. 
E1 ................... 
GI ................... 
1.11 .................. 

u o  .................... I 1  ................... 
McCart s. N . Mex ......... .T ................... 
Near ALska, N . Mox .... ..I KI .................. 1 

1563.002 
1551.530 
1583 . 696 
1590.952 
1607.789 
1614.676 
1626.104 
1664.974 
1672.541 
1685.721 
1701.938 
1702.250 
1708.481 
1731.275 
1744.954 
1752.615 
1776.240 
1777.138 
1784.940 
1808.434 
1811.578 
1815.926 
1854.216 
1870.786 
1875.460 
1891.744 
1905.92G 
1909.332 
1919.82G 
1938.811 
1968.197 
1983.181 
1W5.748 
2001.438 
2003.474 
2021.500 
2054.301 
2115.481 
2133.209 
2168.245 
21% 606 
2210.739 
2mo.090 
2174.184 
2152.934 
2125.171 
2082.720 
2070.318 
2057.675 
2049.248 
2045.719 
2008.467 
1989.918 
1986.282 
1970.928 
1967.530 
1943.580 
1917.551 
1894.856 
1889.999 
1879.002 
1845.695 
1825.149 
1807.230 
1794.550 
1785.586 
1777.633 
1767.015 
1765.277 
1749.438 
1742.006 
1726.742 

1711.929 
1687 . 656 
1681.769 
1661.336 
1628.412 
1613.126 
1581.538 
1572.135 
1553.752 
1538.747 
1558.709 
1579.990 
1584.533 
1622.203 
1581.730 
1558.431 
1546.532 
1519.955 
1490.802 

1715.303 

Feet . 

5127.949 
5188.736 
5195.843 
5219.648 
5274.888 
5297.483 
5334.976 
5462.502 
5487.329 
5530.570 
5583.775 
5584.798 
5605.241 
5680.025 
5724.903 
5750.038 
5827.547 
5830.494 
5856.090 
5933.171 
5943.486 
5957.750 
6083.373 
6137.737 
6153.071 
6206 . 497 
6253.025 
6264.200 
6298.629 
6360 . 915 
6457.326 
6506.486 
6547.716 
6566.385 
6573.064 
6632.205 
6739.819 
6940.540 
6998.703 
7116.931 
7164.048 
7253.066 
7218.149 
7133.135 
70U . 418 
6972.332 
6633.057 
6792.368 
0750.889 
6727.241 
6711.663 
6589.445 
6528 . 589 
6516 . 660 
6466.286 
6455.138 
6376.562 
6291.165 
6216 . 707 
6200.772 
6164.988 
6055.418 
5988.010 
5929.221 
5887.620 
5858.210 
5832.118 
5797.282 
5791.580 
5739.615 
5715.231 
5665.153 
5627.623 
5616.554 
6523.795 
6517.604 
6450.566 
5342.548 
5292.398 
5195.325 
5157.913 
5097.601 
5048.372 
5113.865 
51B . 683 
5198.589 
5322.178 
5189.393 
5112.952 
5073.914 
4986.719 
4891.073 

*Elovation a8 moved to the south abutment 2087.992 meters or 6850.354 fert . 
tAeeording to a letter. dated April 21. l9iO. from Mr . H . C . Phil!ips. chief engineer of the Atchison. Topeka & Santa Fe Railway Oo., 

tho position of this bench mark has been changed. the new elevation bemg 1479.865 meters or 4855.189 feet . 



PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS . 

Near Fort Worth Tcx .... 
~ Noar Bcnbroolr l‘ox ...... 

Bonbrooli Tcx’. .......... 1 Ncar Donbook, Tcx ...... 
Iona Tcx ................. 
Alodb Tcx ................ 

Db .................... 
Ncar Alcdo, Tcx .......... 
Ncar Annota Tcx ......... 
Near Earls, $ex ........... 
Earls Tax ................ 
NcarbVoat1ierford  ox. ... 
Weatherford, Texi ........ 

Near Wcathcrford, Tcx .... 
Lambert Tcx ............. 
Ncar Milisap Tox ......... 
Millsa TEX! ............. 
Near gillsap Tox ......... 
Bonnotts, l d x  ............. 

Brazo; ‘Pox ............... 
Ncar shnto, ~ c x  .......... 
Santo Tcx ................ 
Noar banto, Tox .......... 
Noar’Gordon, ‘Pcx ......... 
Gordon Tcx .............. 
Near Nhnaus Tex ......... 
Mingus, Tox: ............. 
Nmr Mingus Tcx ......... 
Stnwn, Toxi ............. 
Noar Strawii, TPX ......... 
Near Wilos, Tox .......... 
Wiles TCX ................ 
Noar kilos Tox .......... 
Ncar TiIIln: Tex .......... 
Tifin, Tcx ................ 
Ranger, Tox .............. 
Near Rangor, Tox ......... 
Olden Tox ................ 
Near Ih t land  ‘Pox ....... 
Eastland, Tcx.’.. .......... 
Noar Enstland, Tox ....... 
Lorn Tcx ................. 
Ciscd Tex ................. 

150 .................... 
Noar Ciwo l‘cx ........... 
Noar Dothb, Tcx ........ 

Do .................... 
Dothan Tax .............. 
Ncar P6tnarn Tox ........ 
Putnam, ~ o x i  ............ 
Ncar Putnam Tox ........ 
Chatnuqua, T6x ........... 
Noar Chatauqua, Tcx ..... 
Ncar Baird ‘POX .......... 
Baird, Texi ............... 

DO .................... 
Ncar Baird, Tox .......... 
Clyda TCX ................ 
Noar blydo, Tcx .......... 
Blmdalc Tox ............. 
Abilcno,’Tsx .............. 

Do .................... 
Do .................... 
Do: ................... 

Nonr Abilcno, Tox ........ 
b o  .................... 

Near Morkcl, Tcx ......... 
Morkol, Tcx ............... 

D O  .................... 
DO .................... 

Near Morkcl, Tox ......... 
DO .................... 

Near Eskola, Tou ......... 
Eskota, Tcx ............... 
Near Sivootwator, Tax.. ... 

Do .................... 
swcctwatcr, ‘Fox .......... 

DO .................... 
It0 .;COO, TCX ............... 

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

DO .................... 
DO .................... 
DO .................... 

Near B~zOS, TCX ......... 
DO ............... : .... 

DO .................... 

Judd ‘POX ................. 

DO .................... 
DO .................... 

DO .................... 
DO .................... 

DO .................... 

Tyo Tax .................. 

Trent, TCX ................ 

Noar Swcctwntor,‘Pcx ..... 
Near Roscoe . Tux ......... 
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EID .................. 
FIO .................. 
0 1 0  .................. 
IIi0 ................. 
110 .................. 
JID .................. 
KID ................. 
Lie.. ................ 
NIO .................. 
Ole.. ................ 
Plo .................. 
Q~~ .................. 
ItlD .................. 

WID ................. 
Wlo ................. 
XID .................. 
YID .................. 
ZID .................. 
Ail .................. 

Dll .................. 
~1~ .................. 
Gll .................. 
1111 ................. 
JII .................. 
iil , ................. 
LU .................. 
MI, ................. 
NI1 .................. 
011 .................. 
Qll .................. 
SI1 .................. 
Tn .................. 
UII .................. 
VI1 .................. 
WII ................. 
XII ................. 
ZII .................. 
B I ~  .................. 
C I ~  .................. 
Dlz .................. 
El2 .................. 
FIZ .................. 
$1 .................. 
112 .................. 
Lamb A ............ 
Lamb It01 . Nark .... 
JIZ .................. 
IC12 ................. xAIz .................. 
N12 ................. 
0 1 2  .................. 
PI2 .................. 
(.$,? .................. 
1 .................. 
SI? .................. 
TI? .................. 
Ul? ................. 
VI? .................. 
\VI Z. ................ 
XU ................. 
YI? .................. 
Ziz .................. 
Ai3 .................. 
B13 .................. 
C13 .................. 
Dl3 ................. 
I 3 1 3  .................. 
R r  .................. 
1 4 s  ................. 
112. ................. 
I<D ................. 
LIZ .................. 
MI3 ................. 
N13 .................. 
0 1 3  .................. 
1’13 .................. 
&13. ................. 
SI3 .................. 

Mio ................. 

SID 
T r o  .................. 
VID 

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

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

BII .................. 
CII .................. 

Fir., ................ 

111 .................. 

Pi1 .................. 
It11 .................. 

YII .................. 
Aiz .................. 

I? ................. 

NI? ................. 

GI3 .................. 

J I ~  .................. 

It13 .................. 
htt0r;on A ........ 

-__..__ .. 

1 Standard olevation . I I StBndard clcvation . 11 I 

Fort Reno Okla .......... 
Calumet h a  ............. 
Near Cahmet, Okla ....... 
Gea Okla ............... 86 .................... 

DO .................... 
Do .................... 
Do .................... Near Gcary, Okla ......... 

Designation of bench 
mark . Place . 

Notcrs . 

AZ ................... 
~2 ................... 
Cz ................... 
Dz .................. 
Ea ................... 
P z  ................... 
Cr? ................... 
I12 .................. 
Iz ................... 

Tsbta N . 
Near h a .  I 

Weatherlord, Okla ........ 
DO .................... 

Near ’Weatherford, Okla ... 
DO .................... 
DO .................... 

Near Indianapolis Okla ... 
Indiana 011s Okli ........ 
Near In%anApolis, Okla ... 
Near Clinton, Okla ........ 
Clinton, Okla .............. 

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

Near Clinton, Obla ........ 
Do .................... 

Near Parkorsbur Okla 

Near Pnrltcr&burg, Okla ... 
Foss Okla ................ bo .................... 

Do .................... 
Near poss Okla ........... 
Canuto, oha .............. 
Ncar Canute Okla ........ 

I’arkersburg okfd ...... : 

Near ElkCib Okla ....... 
E I ~  City, O& ............ 

DO .................... 
DO .................... 

Near Elk City, Okla ....... 
Mcritt Okla ............... 
DOXS; O u a  .............. 

Do’.................... 
Near Sayre, Okla .......... 

DO .................... 
Bayre, Okla ............... 

Do .................... 
Near Sayre Okla .......... 
IIoxt Ranch Okla ........ 
Near Erick bkla .......... 
Erick, Okd ............... 

DO .................... 
Near Erick Okla .......... 
Texola Okia .............. 

Dd .................... 
Benoninc Tox ............ 
Fuller T& ................ 
Near dJiamrock, Tex ...... 
Shamrock, Tex ............ 
Near Shamrock Tox ...... 
Tdola formerly &(tory), TEX . 
Ncarhnmsdcll, Tox ....... 
Ramsdell, Tex ............ 
Mchan, Tex .............. 
Near McLean Tex ........ 
Alanreed, Tex ............ 

DO .................... 
N e a r h l a m d ,  Tox ....... 
Rockledse Tex ........... 
Jaricho, Tex.’. ............. 
Fort Worth Tcx .......... 

DO .................... 

DO .................... 
Near Ramsdell, Tex ....... 

DO .................... 
Ncar Alonroeh; Tax ....... 

Xenr Jorioho Tex ......... 

Near Fort l$’orth, Tax ..... 

.................. 8 2  I 

RZ .................. 
Sr ................... 
TI ................... 
Uz .................. 
Vz ................... 
WZ .................. 
Xz .................. 
YZ .................. 
Z2 ................... 
A3 ................... 
I33 ................... 
C3 ................... 
D3 .................. 
EL- ................. 
Fs ................... 
G3 ................... 
H a  .................. 
I3 ................... 
JI ................... 
IC3 .................. 
L3 ................... 
~3 .................. 
N3 .................. 
03 ................... 
1’8 ................... 
Q3 ................... 
It3 .................. 
S3 ................... 
T3. .................. .u3 .................. 
VI ................... 
W3 .................. 
X3 .................. 
Y3 .................. 
z3.-. ................ 
A4 ................... 
D4 ................... 
Ct ................... 
D4 .................. 
E4 ................... 
F, ................... 
04 ................... 
€14 .................. 
IIQ .................. 
I~ ................... 
Jo ................... 
ICp .................. 
L o  ................... 
hlo .................. 
N O  .................. 
00 ................... 
PPS ................... 
Q, 0 ................... 
Ro .................. 
So ................... 
‘1‘9 ................... 
Up .................. 
Vo ................... 
Wp .................. 
Xo .................. 
Y9 .................. 
Zu .................... 
AID .................. 
BID .................. 

Cl0 .................. 
DID .................. 

0 2  ................... 
U . 8 . G . S . 4932 ..... 
U . S . G . S . 4904 ..... 
TI . S . G . S . 4928 ..... 
U . S . G . S . 4932 ..... 

1492.823 
1494.056 
1491.056 
1494.750 
1502.078 
1533.116 
1510.907 
1509.730 
1523.300 
1509.020 

425.350 
419.559 
440.236 
469.425 
472.411 
482.024 
484.752 
435.901 
428.992 
434.597 
435.531 
440.211 
447.784 
474.721 
453 . 236 
456 . 478 
477.503 
501.674 
505.84G 
516 . 341 
525.375 
548.423 
511.460 
507.850 
466.360 
454.23 
462.436 
477.163 
477.404 
456.109 
471 . 641 
470.878 
464.737 
481.039 
495.505 
500.148 
490.383 
535 . 883 
680.110 
592.683 
592.186 
583.469 
587.136 
588.000 
637.718 
625.223 
580.222 
660 . 075 
560.713 
554.118 
550.807 
651.83 
562.310 
588.428 
817.075 
628.310 
628.332 
616.333 
654.511 
655.755 
653 . 998 
FF5.989 
700 . A13 
711.031 
713 . 864 
730.027 
735.617 
759.074 
780.015 
781.793 
833.257 
871.341 
873.249 
902.748 
916.951 
928.571 
922.767 
946 . 118 
965.480 
957.191 
976 . 036 

190.315 
169.854 

Dosignation of bcuch ___ 
mark . Placo . 

4897 . G94 
4931.749 11 
4901.74R 
4904.026 
4928.068 
4931.470 
4957.034 
4953.202 
4987.851 
4950.863 

1395.502 
1376.503 
1.144.341 
1540.115 
1549.901 
1583.409 
1590.391 
1430.315 
1407.452 
1425.843 
1428.934 
1444.423 
1489.105 
1557.480 
1499.023 
1497.631 
1563 . GOR 
1645.939 
1659.593 
1694.029 
1723.GG8 
1799.234 
1678.015 
16% . 172 
1530.019 
1490.374 
1517.175 
1505.492 
15G8 . 2% 
1493.417 

1544.873 
1626.725 
1578.238 
1625 . 6G9 
1640 . 88J 
1025.559 
1758.163 
1903.2U 
1914.454 
1942.854 
1914.23 
1923.205 
1931.008 
2392.213 
2d51.212 
1837.995 
1837.513 
1839 . 606 
1817.93 
1807.10.j 
1810.577 
1844.845 
1930.531 
2724.521 
2061 . 400 
2551.453 
2322.083 

2151.42.3 
2145.658 
2184.939 
2208.004 
2132.784 
2342.033 
2195.074 
2413.436 
2192.364 
2559.099 
2561.943 
2733.777 
2858.734 
2861.985 
2931.765 
3008.303 
30 $9.487 
3027.445 
3104.055 
3167.579 
3173.273 
3232.310 

024.392 

1547.389 

2147.349 

Motors . 
- 
175.614 
189.979 
201.982 
239.965 
298.707 
2iO . 678 
271.892 
245.637 
249.345 
261.192 
274.745 
276.192 
285.976 
301 . 6G6 
320.789 
308.126 
319.776 
347.342 
353.079 
295.369 
250.534 
229.805 
229.059 
248 . 068 
238 . 862 
246.326 
239.974 
245.361 
250 . 686 
268 . 527 
278.574 
284.829 
294.819 

292.031 
290.617 
303.500 
304.03C 
317.622 
328.052 
344.531 
354.284 
361.960 
400.667 

441.791 
440.123 
446 . 498 
446.947 
476.087 
455.250 
435.950 
446.315 
458.234 
495.940 
493.725 
504.774 
r34.706 

493.305 
478.727 
488.631 
490.095 
459.069 
485.011 
485.216 
497.437 
523.822 
525 . 736 
5S0 . 22G 
605 . 654 
612.29C 
543.403 
522.001 
525 . 9FO 
524.107 
525.11s 
548.451 
540.965 
541.441 
570.12C 
571.5% 
570.50f 
566 . 941 
553.651 
5.84.560 
595 . B 4  
590.784 
607.414 
609 . RSl 
GW . 299 
602.839 
719.923 
727.300 
720.544 

291.388 

426.448 

534.578 

525 . 690 

Fcct . 

576.100 
623.230 
662.689 
787.285 
980.303 
85 . 049 
892.032 
805.894 
818.059 
856.927 
901.392 
900.140 
938.240 

1052.456 
1010.917 
1049.131 
1139.571 
1158.393 
969.086 
821.960 
753.952 
753.473 
813.870 
783 . 667 
808.155 
787.315 
804.989 
822.459 
880.993 
913.955 
934.476 
967.252 
955.996 
958.105 
053.466 
995.930 
997.472 

1041.737 
1076 . 284 
1130.349 
1162.347 
1187.550 
1314.522 
1399.105 
1449.443 
1443.970 
1464.886 
1466.359 
1501 . d02 
1493.599 
1430.279 
1464.285 
1503.389 
1627.096 
1619.829 
1656 . 079 
1754.282 
1753.8G2 
1018.451 
1570.623 
1003.117 
1607.920 
1506.129 
1525 . fX24 
1591.910 
1632 .om 
1718.573 
1724.852 
1903.625 
1987.050 
2008.852 
1782.815 
1712.598 
1725.617 
1724.702 
1719.508 
1722.825 
1799 . 380 
1794.501 
1776.397 
1870.469 
1875.259 
1871.735 
1860.039 
1814.861 
1917.810 
1954.832 
1938.264 
1992.824 

2170.174 
2174.664 
2361.947 
2386.150 
2353 . 070 

989 . 716 

jooo .918 
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Roscoe TCX ............... 
Do. ................... 

Near Loraine Tex ........ 
Loraine, ~ e x i  ............. 
Near Colorado, Tex ....... 
Colorado, Tex ............. 

Near Westbrook, Tex ..... 
Westbrook Tex ........... 
Near Westhook . Tex ..... 

DO .................... 

DO .................... 
DO .................... 
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TI3 .................. 
U13 .................. 
VIJ .................. 
\VI3 ................ 
YIJ .................. 
Z13 .................. 

Cl4 .................. 
Di4 .................. 
EL ................. 

XI3 ................. 

Aii .................. 
BI4 .................. 

I 1 Standard elevation . I /  1 

Boracho. Tex .............. 
Ncir Borscho. Tex ........ 
Near Plztean, Tex ......... 

Near l’litcau, ‘rex ......... 
Do .................... 

~ i a t c ~ l ,  ‘rex .............. 

De5ignation of bench 
mark . Place . 

Meters . 

F17 ................. 
G I ~  ................. 
1117 ................. 

U . S . G . S . 3839 Vn 

111 .................. 
Jl7 .................. 

En . 

Wild IIorse Tcx .......... 
N e ~ r  Wild horse, Tex ..... 

D O  .................... 
N e v  Van Horn, Tox ...... 
Van 11x11, Tex ............ 

D3 .................... 
Near Van IIorn, Tox ...... 

Do .................... 
Near Allamore, Tex ....... 

Iatan ‘rex ................ 1?i4 ................. _ I  
Ncar iatnn Tex ........... C.14 .................. 
Near Coah&a, Tex ....... I 11L4 .. ................. 

I111 . 

En . 
LIT ................. 
U . S . G . S . 3887 Vn 

N17 ................. 
0 1 7  ................. 
U . S . G . S . 4039 Vn 

U . S . 0 . S . 4339 Vn 

U . S . G . S . 4395 V n  

U . S . G . S . 4603 Vn 

MI7 ................. 

E n  . 
Hn . 
IIn . 
IIn . 

Coahoina Texl ........... 
Near Coahoma, Tcx ....... 
Near Big Spring, Tex ..... 
Big Spring, Tex ........... 

Do .................... DO .................... 
Near Big Spring. Tex ..... 

Do .................... 
Morita Tex ............... 
Near Stanton. Tex ........ Near dorita. Tex ......... 

114 .................. 
Jir  .................. 
IC14 ................. 
LI4 .................. 
South End Meridian 
Mir ................. 

Do .................... 
Stanton, Tex .............. 

Do .................... 
Near Stanton, Tex ........ 

Do .................... 
Qermania Tex ............ 
Near GeAania Tox ...... 

Do .................... 
Midland . Tex ............. 
Near Midland, ‘rex ........ 

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

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

. .  Do .................... 
Near Midland Tex ........ 
Near Warfield, Tex ....... 
Warfield, Tex ............. 
Near Warfleld . Tex ....... 

FI9 ................. 
11, 0 ................. 
U . S . G . S . 3698 .... 
U . S . G . 9.365 ..... 
U . S . G . 5.369 ..... 
City B . M .......... 

GIQ ................. 

Near Odessa. ?ex ......... 
Do .................... 

Odessa. Tex ............... 

Noar Jericho Tox ......... 
Boydston, d x  ............ 
G reom Tex ............... 
Near d o o m  . Tex ......... 

Do .................... 
Near Odessa Tex ......... 
Douro Tex.’. ............. 
Near 6ouro, Tex .......... 
Metz Tex ................. 

Do .................... 
Near Sand Hills Tex ..... 
Gand Hills Texi .......... 
Near Sand’Hills, Tex ...... 
Monahans Tex ........... 

Do .................... 
Aroya Tex ................ 
Near Aroya Tex .......... 
Pyote, Tex.’.. ............. 

Do .................... 
Near P ob, Tex .......... 
Quito $0, ................ 

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

Near Barstow, Tex ........ 
Do .................... 

Nea;Metz, Tex ........... 

Near Monhm, Tex ...... 

Near buito, Tex ........... 

110 .................. 
JIQ .................. 
IC10 ................. 
LIQ ................. 

Do .................... 
Barstow Tox ............. 
Near Baktow ‘rex ........ 
Near Pecos . Tkx ........... 

DO .................... 
Lark Tox ................. 
Near’Conway, Tex ........ 
Conway Tox .............. 
New Conway, Tex ........ 
Yarnall, Tex .............. 
New Yarnall, Tex ......... 
Royal Tex ................ 
Near Amarillo, Tex ....... 

.................... Do 
Pecos . TOX ................ I 

MIQ ................. 
N19 ................. 
0 1 9  ................. 
1’19 ................. 
QIQ ................. 
RIB ................. 
SI@ ................. 
TIQ ................. 
UIO ................. 

Do .................... 
Near l’ocos Tex ........... 
Near Eormbsn Tex ....... 
Hermosa Tex.’ ............  ear I d m o s a   ex.. ..... 
Near To ah, l‘ex .......... 
Toyah $ex ............... 

Dd .................... 
Do .................... 

Near Toyah, Tex .......... 
Do .................... 

Qomez Tox ............... 
Near G’omcz Tcx ......... 
Near San Mirtine Tex .... 
Ban Martino, Tex.’ ......... 

Near Kent, Tex .. ’. ........ 
Do .................... 

Near San Martine Tex .... 
Do .................... 

Kent Tex ................. 
Near ?Cent. Tex ........... 

Do ..................... I 

Line . 
Nir ................. 
0 14 .................. 
&IC .................. 
Stanton & .......... 
TI, .................. 
Ul, ................. 
Stanton, S . B . A .... 
VI, .................. 
Wli ................. xi, ................. 
Yli .................. 
2 1 4  .................. 
Ais .................. 

pI4.-. .............. I 
Rl4 ................. 
SI4 .................. 

B15 .................. 
C I S  .................. 
Scar & .............. 
Dis .................. 
Eis .................. 
Odessa & ........... 
Gis .................. 
HIS ................. 
1 1 5  .................. 

Fl5 .................. 

JlS .................. 
Kl5 ................. 
LIS .................. 
Mis ................. 
Nis .................. 
0 1 5  .................. 
Pl5 .................. 
Rl5 .................. 
Ti5 .................. 

&io .................. 
S I 5  ....... r .......... 
u1s .................. 
VIS.. ................ 
XI5 .................. 
Yla .................. 
Zln .................. 
Ala .................. 
Blb .................. 
ClO .................. 
II3ys ............. 

WlS ................. 

Dla .................. 

G ,  o .................. 

.................. 
KIG .................. 
Llb .................. 
M16 .................. 
Nlc .................. 
Ole .................. 
P I S  .................. 
QI6 .................. 
R I ~  .................. 
SIC .................. 
Tic .................. 
UlO .................. 
VI& ................. 
W l O  ................. 
XlO. ................. 
Y .................. 
h i 7  .................. 
BI7 .................. 
Cl7 .................. 
De .................. 
E11 .................. 

210 .................. 

727.413 
726.387 
704.033 
690.112 
688.176 
675 . 693 
630.225 
631.413 
630.965 
636.437 
650.509 
676 . 730 
673.961 
705.406 
722.321 
733.654 
739.053 
731.888 
732.073 
731.927 
741.741 

W6 . 228 
738.560 
754. 562 
753.765 
784.385 
825.448 
814.888 
811.744 
827.074 
821.058 
838 . 692 
844.165 
848.916 
840.134 
847.715 
845.571 
866.313 
850.646 
874.611 
871.840 
878.658 
898.5G4 
883.371 
884.705 
897.270 
539.593 
943.600 
872.570 
883.892 
856.349 
837.235 
825.380 
$14.566 
799.338 
796.068 
794.168 
812.572 
808.718 
798.516 
800.249 
795.051 
818.849 
812.044 
810.573 
809.385 
808.131 
853.060 
781.706 
782.432 
782.092 
782.557 
783.881 
788.503 
787.644 
805 . 9G1 
819.458 
832.237 
850.054 
868.348 
886.300 
890.029 

920.089 
955.747 
998.409 

102% G37 
1135.497 
1132.483 
1133.339 
1107.207 
1215.515 
1280.925 
1253.983 
1311.597 
1319.019 

n91.415 

Foot . 

2356 . 521 
2383.154 
2309 . 815 
2264.142 
2257.791 
2316.836 
2037.663 
2071.561 
2070.091 
2055 . 043 
2134.212 
2223.233 
2211.154 
2314.320 
23133.815 
24313.997 
2424.709 
2431.203 
2431.809 
2401.330 
2433.529 

2415.441 
2423.112 
2475.592 
2472.977 
2573.436 
2708 . 157 
2673.512 
2663.197 
2713.492 
2693.755 
2751 . 609 
2769.565 
2785.152 
2756 . 340 
2781.212 
2774.177 
2842.229 
2889.253 
2869.453 
2860.381 
2882.731 
2948.039 
2898.193 
2902.569 
2943.793 
3082.648 
3095.814 
2862.757 
2899.902 
2809.539 
2746.828 
2707.935 
2672.456 
2622.495 
2611.706 
2305.533 
2365.914 

2319.798 
2329.484 
2608.429 
2SSO . 507 
2304.181 
2359.355 
2355.461 
2351.343 
2798.748 
2354.647 
2537.029 
2565.913 
2537.439 
2671.783 
258S.947 
2581.129 
2344.224 
2%? . 505 
2730.431 
2788.886 
2848.905 
2907.832 
2922.005 
2924.584 
3018.692 
3135.647 
3275 . 613 
3376.068 
3725.377 
3715.453 
3718.296 
3829.412 
3957.902 
4136.885 
4212.544 
4303.131 
4327.481 

2553.269 

Place . Designation of bencl 
mark 

Do .................... ................. 
Near Wild IIorse, Tex ..... U . S . G . S . 3840 Vn 

D3 .................... U . S . G . S . 3826 V n  

Do .................... P17 ................. 
Allamore Tex ............. Allamoro & ........ 
Near Alla)mom, Tex ....... Ql7 ................. 

Do ..................... It17 ................. 
Near Eagle Flat, Tex ...... si7 ................. 
Eagle Flat, Tex ........... TI7 ................. 
Near Eaele Flat . Tex ...... U,, ................. 
Near Sieha Blanca Tex ... 
L a  Valley Tex .... i ....... 
Sierra Blanca Tex: ....... 
Ne3r Sierra Bhnca, Tex ... 
Etholen Tex .............. 
Nem E tholen, Tex ........ 
LasCa Tex ................ 
New ‘borcer, Tex .......... 
Torcer Tex ............... 
Near Iforcar, Tex .......... 

Neir SierA Blanca Tex ... 
V17 ................. 
m , 7  ................ 
Y11 ................. 
217 ................. 
A, ................. 
n,E ................. 
ClE ................. 
DIE ................. 
El& ................ 
Fis ................. 

XI7 ................. 

Do .................... o r a  ................. 
Nom Finlay, Tag .......... HIE ................. 
Finlay, Tex ............... 11s .................. 
Tinaia.Tex ............... JIR .................. 
Mad&& 
Null 
Fort Hancook Tex ....... 
New Fort H&cock. Tex . 

.............. ................. ................. ................. 
. M i a  ................. . N l E  ................. I .. 

, Tex KIE 
3, TeX LIE 

Iser Tex .................. 0 1 s  ................. 
Ne& Polvo . Tex ........... I Pin.. ............... 

Do .................... 
Polvo. Tex ................ 
Near Polvo, Tex .......... 

Do .................... 
Near Fabens, Tex ......... 
Fabens, Tex ............... 

Do .................... 
Noar Fnbons Tox ......... 
Ne:x Clint. Ifex ........... 
Clint. Tox ................. 

QIS ................. 
RIB ................. 
SlE ................. 
U.S. G.S.3580 .... 
T18 ................. 
U l E  ................. .. 

Do .................... 
Near Clint. Tex ........... 

Do .................... 
Belen. Tex ................ Yls ................. 

Do .................... I U . S . G . S . 3614.68 .. 

Wl ................ 
XIR. ................ 
U . S . It . S . 3600.09. 

Do .................... 
Yslota Tox ............... 
Near $sleta, Tox .......... 
Alfalfa, Tcx ............... 
Noar Alfalfa Tex .......... 
El Paso, To $. ............. 

. ___- 
Standard elevation . 

Meters . 

1058.961 
1341.317 
1245 . 660 
1225.101 
1201.566 
1187.962 

1177.843 
1172.998 

1168.58G 

1173.468 
1181.080 

1177.459 
1199.233 
1233.910 
1233 . 669 

1294.520 

1342.148 

1405.083 

1384.910 
1387.186 
1378.156 
1358.912 
1361.059 
1359.283 
1347.112 
1328.206 
1335.000 
1339.954 
1377 . 6G9 
1389.156 
1417.923 
1398.971 
1365.263 
1326.418 
1303.723 
1287.095 
1235.465 
1214.752 
1204.154 
1177.879 
1119.267 
1087.764 
1095.558 
1096.851 
1118.347 
1125.182 
1123.033 
1113.099 
1090.226 
1089.258 
1090.282 
1103.501 
1103.156 
1101.760 
1106.253 
1108.082 
1108.125 
1109.134 

1115.051 
1114.657 
1114.495 
1118.652 
1122.568 
1125 . 659 
1127.113 
1129 . 605 
1129.141 
1130.644 

1131.085 
1130.771 
1130.972 
1131.239 

iiin.257 

1129.904 

972.203 
085.022 
994.872 

1003.446 
1007.812 
1028.184 
1043.943 
1053 . 616 
1057.696 
1074.279 
1072.723 
1096.750 
1100.206 

Feet . 

4458.525 
4400 . G38 
4086 . 802 
4019.352 
3942.137 
3897.505 

3864.307 
3848.411 

3833.936 

3849.953 
3874.927 

38w.047 
3934.385 
4048.253 
4047.462 

4247.105 

4403.364 

4611.812 

4543.659 
4551.125 
4521.500 
4458.364 
4465.407 
4459.581 
4419.650 
4357 . 622 
4380.110 
4396.165 
4519.902 
4557.590 
4651.969 
4589.790 
4479.200 
4351.756 
4277.308 
4222.744 
4053.354 
3985.399 
3950.629 
3864.425 
3672.128 
3568.772 
3594.343 
3598.586 
3609.110 
3691.535 
3684.484 
3651.892 
3576.850 
3573.674 
3596.719 
3620.403 
3619.271 
3614.691 
3629.432 
3W5.432 
3635.577 
3638.884 
3642.508 
3658.290 
3657.004 
3856.472 
3GG9 . 782 
3682.958 
3693.100 
3697.870 
3706.045 
3704.523 
3709.454 
3707.027 
3710.902 
3709.871 
3710.531 
3711.407 

3189.636 
3231.693 

3292.139 
3300.463 
3373.300 
3425.003 
3456.739 
3470.124 
3524.530 
3519.4% 
3598.274 
3609.593 

32ixoin  



PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS . 

Near Amarillo. Tex ....... 
Amarillo, Tex ............. 
Zita Tex .................. 
Nea; Zita, Tex ............ 
Haney Tex ............... 
Near Ckq on, Tex ......... 
Can on, $ex .............. 

%Io .................... 
Near Canyon, Tex ......... 
Lester Tex ................ 
Umbaiger Tex ............ 
Near Umdarger, Tex ...... 
Dawn Tex ................ 
Near 6nm, Tex .......... 
Joel, Tex .................. 
Near Joel Tex ............ 

DO .................... 
DO .................... 

Near IIereford Tex ....... 
Summerfield +ex ......... 

DO .................... 
Black Tex ................ 
Friona Tex ............... 

Near Parmkrton, Tex ..... 
Bovina Tex ............... 
Near B h n a ,  Tex ......... 

DO .................... 
Wilse Tex ............... 
Near t? ilse Tex ......... 
Texico, N . k x  ............ 

DO .................... 
Near Texico N . Mex ...... 
Near Clovis ’N . Mex ....... 
Clovis, N . d e x  ............ 

DO .................... 
DO .................... 

Near Clovis N . Mex ....... 
Near Blaekbwer N . Mex . 

DO .................... 
Near Blacktower, N . Mex . 

DO .................... 
Near St . Vrain, N . Mex ... 
Near Nelrose N . Mex ..... 
Melrose N $ex ........... 
Near Mhlrdse, N . Mex ..... 
Cantara N . Mex .......... 
Near fi’ider N . Mex ...... 
Krider N d e x  ............ 
Near rfrider, N . Mex ...... 
Tolsr N . Mex ............. 
Near kolar N . Mex ....... 
Taiban, N.’Mex ........... 
Near Taiban, N . Mex ...... 
Near La Lande N . Mex ... 
1. a Lande, N . ?&ex ........ 
Near FortSumner,N . Mex . 
ForLSumncr, N . Mex ..... 

DO .................... 
DO .................... 

DO .................... 

Hereford, ’Tex ............. 

Near Summe)rfield, Tex ... 

Near h o n e ,  Tex .......... 
Near F)riona Tex .......... 
Parmerton +ex ........... 

Blacktower, N . ahex ....... 

DO .................... 
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Vi9 .................. 
XIO .................. 
ZIP .................. 
Am .................. 
BZo .................. 
Cm .................. 
D~ .................. 
Em .................. 
GZD .................. 
Hm .................. 
Im ................... 
Jm ................... 
Km .................. 
Lm .................. 
Mm .................. 
Nm .................. 
Om .................. 
Pm .................. 
Qm .................. 
IEm .................. 
SZD .................. 
Tm .................. 
Um .................. 
Vm .................. 
Xm .................. 
Y B  .................. 
Aai .................. 
Bn .................. 
Cat .................. 
Dzi .................. 
Ea, .................. 
Fn .................. 
Qa ................... 
Ha .................. 
S2 ................... 
T a  ................... 
Us .................. 
Vz ................... 
Wa .................. 
Xx .................. 
Ya .................. 
Zz ................... 
A3 ................... 
I33 ................... 
C3 ................... 
D3 .................. 
E3 ................... 
p3 ................... 
Ga ................... 
I I 3  .................. 
1% ................... 
J3 .................... 
K3 .................. 
L3 ................... 
N3 .................. 
Na .................. 
0 3  ................... 
1’3 ................... 
(23 ................... 
It3 .................. 
‘1; ................... 

\Vi0 ................. 
Yio .................. 

Fm .................. 

Wm ................. 

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

Ss ................... 

~ _ _ . _ _ _ _  _ _ _ _ _ _ _ . _ ~  ___.- 

I I Standard elevation . 11 I . I Shndard elevation . 

ner . 
Near Fort S u k e r . N  . Mex . I W 3  .................. 

Do .................... x, .................. 
Do .................... Y3 .................. 

A ~ I J ~ O  N.Mcx ............ Z3 ................... 
Ricardo N . Mcx .......... A, ................... 
Evanola,N . Mex .......... C, ................... 
Near Yeso N . Mex ........ D, .................. 
Yeso N . d e x  ............. E, ................... 
Largo N.Mox. ........... 0, ................... 
Near targo N . Mox ....... 13, .................. 
Biichannn,h . Mex ........ 1, ................... 
Near Bucliaa2n, N . Nex .. J, ................... 

Do .................... IC4 .................. 
Cardenas, N . Mcx ......... L4 ................... 
Near Cardenas N . Mex .... MI .................. 
Duoro N . Me x‘............ N, .................. 
Near duoro, N . Mex ...... 0, ................... 

Near Casnns, N . Mex ...... It4 .................. 
Iden N.Mex .............. S, ................... 
Nearkaughn N . Mex ..... TI ................... 
Vaughn, N . d e x  .......... U, .................. 

Near Itiknrdo, N . Mex ..... B, ................... 

Is0 .................... FI ................... 

DO .................... 1’1 ................... 
QI ................... Casans,N . MCX ............ 

Designation of bench 
mark . Place . 

Meters . 

110 .................... L3 .................. 
Nmr 1:ortSumner.N. Mex . Va ................... I Fort Suinner . N . Mex ..... I U . S . G . S . Ft . Sulil- 

1113.77! 
1114.27: 
1117.84( 
1118.70: 
1112.93( 
1113.594 
1109.841 
1095.05: 
1082.44( 
1090.29( 
1090.40. 
1093.10; 
1117.81: 
1147.84: 
1144.374 
1156 . 12: 
1150.68i 
1148.22C 
1147.856 
1162.04( 
1165.211 
1164.261 
1177.515 
1199.450 
1197.51C 
1198.874 
1217.421 

1220.957 
1252.429 
1272.994 
1258.247 
1240.315 
1234 . 690 
1245.149 
1270.591 
1259.565 
1264.1W 
1264.794 
1279.751 
1287.888 
1297.553 
1299.295 
1301.390 
1313.103 
1313.574 
1316 . 613 
1318.486 
1328.525 
1331.470 
1340.507 
1341.020 
1340.814 
1332.242 
1343.484 
1321.860 
1313.396 
1305.823 
1282.214 
1274.747 
1257.594 
1256 . 400 
1240.255 
1254.209 
1255.356 
1238.327 
1237.162 
1240.520 
1235.403 
1233.584 

1220.450 

1243.462 
1246.299 
1266.157 
1297.880 
1345.408 
1382.207 
1395.849 
1431.455 
145 218 
1 4 5 t  622 
1514.022 
1521.552 
1563.154 
15G7.914 
1587.152 
1614.285 
1623 . 238 
1658.032 
l(i70.448 
1694.192 
1712.744 
1726.158 
1772.054 
17!1.3 . 111 
1818.101 

Designation of bench 
mark . Place . 

Feet . Meters . 
1818.48 
1823.25 
1828.93 
18-56 . 221 
1883.92 
1896.54: 
1877.45 
1865.99 
1878.97 
1879.90. 
1889.61 
1919.35 
1940.931 
1942.61. 
1931.051 
1895.50 
1881.271 
1882.54, 
1858.451 
;:i: ;;; 
1857.51: 
1861.40! 
1891.64’ 
1823.75 
1926.32. 
1946.898 
1977.30 
1980.96l 
1966.17! 
1930.08: 
1876.211 
1872.19: 
1822.491 
1768.39! 
1757.79; 
1728.37( 
1673.72: 
1659.62t 
1578.891 
1577.631 
1526.58: 
1498.81! 
1481.78( 
1466 . 631 
1465.34! 
1461.255 
1466 . 3Gi 
1465.151 
1465.87: 
14139.79s 
1473.414 
1475.09I 
1480.23: 
1479.024 
1481.91C 

127.14( 

126 . 775 
131.175 
130.941 
135.464 
121.469 
122.761 
124.211 
124.320 
122.748 
1%; . 778 
123.388 
122.379 
1% . 377 
121.574 
124.723 
124.929 

129.971 
123.451 

126.361 
126.830 

126.720 
125.736 
120.728 
126.641 
123.246 
123.990 
130.269 
12G . 189 
1% . 5x2 
121.0(iO 
134.342 
130.283 
125.020 

Feet . 

5966 . 140 
5981.792 
6000 . 418 
6099.948 
6180.834 
6222.241 
6159.614 
6122.0% 
6164.594 
6167.665 
6199.499 
6297.074 
6367.894 
6373.393 
6335.453 
6218.823 
6172.153 
6176.316 
8097.281 
6084.338 
6095.847 
6094.187 
610g . 973 
620G . 178 
6311.506 
6319.948 
6387.435 
6487.195 
6499.219 
6450.706 
6332.281 
6155.559 
6142.353 
5979.302 
5801.822 
5767.042 
5670.494 
5491.200 
5444.983 
5180.101 
5176.944 
5008.454 
4917.375 
4861.493 
4811.795 
4807.553 
4794.124 
4810 . F86 
4806 916 
4809.301 
4822.166 
4834.026 
4839.554 
4856.404 
4852.431 
4861.900 

417.145 

415.935 
430.363 
429.595 
454.435 
398.520 

407.514 
407.872 
402.716 
415.938 
404.814 
401.504 
414.022 
405.425 
409.195 

428.412 
405.022 

414.569 
416.138 

415.748 
412.518 
390.087 
415.489 
404.348 
406.791 
427.390 
414.004 
412.014 
397.178 
440.753 
427.4% 
410.171 

402.824 

40~1.872 
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I n  Kentucky near Evens 

InKentucky near Browns 

Do .................... 
I n  Kentucky near Mos- 

Near Rock Haven. Ky .... 
Do .................... 

Rock Haven. Ky .......... 

Landing. IAd . 
Landing. ind  . 

quito Creek.’Ind . 

.I I Standard elevation . 11 I I Standard elevation . 

’ 

Designation of bench 
mark . Place . 

Meters . 

400.765 
418.1C9 
393.150 
445.931 
451.183 
398.630 
394.915 

’ 

Do ..................... 
Near Rock Haven Ky .... 
NeaLDittoes Landbg, Ky . 

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

Concordia Ky ............. 
Near Congoordie, Ky- ...... 

Do .................... 
Flint Island, Ky .......... 

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

Burchs Landing Ky ...... 
Near Chenault, k y  ........ 
Chenault Ky ............. 
Near Chehult Ky ........ 
Near Lahant, k y  ......... 

DO .................... 
Near Ammons, Ky ........ 

Do .................... 
Near stephcnsport Ky .... 

DO ............ ’ ........ 
Stephensport Ky ......... 
Near Ste hedsport, Ky .... 
Near Adxison, Ky ........ 

Do .................... 
Holt Ky .................. 
Near’Holt, Ky ............ 

Do .................... 
Near Cloverport, Ky ...... 

DO .................... 
DO .................... 

Cloverport, Ky ............ 
DO .................... 
Do .................... 
DO .................... 

Near Cloverport, Ky ...... 
DO .................... 

Near Skillman, Ky ........ 
Do .................... 
DO .................... 
Do .................... 

D O  .................... 
I n  Kentucky. near To- 

Near Brandenbdrg. Ky ... 
Do., .................. 

bacco Landing Ind . 

P . B . M . 083: ......... 
P . B . M . 683 ......... 
P . B . M . 6% ......... 
P . B . M . 686 ........ 
P . B . M . 687 ........ 
P . B . M . 687A ....... 
P . B . M . 688 ........ 
P . B . M . 68 9 ......... 
P . B . M . 690 ........ 
P . B . M . 691 ......... 
P . B . M . 692 ......... 
P . B . M . 693 ......... 
P . B . M . 694 ........ 
1’. B . M . 695 ........ 
P . B . M . 096 ........ 
P . 13 . M . 697 ........ 
P . B . M . G97A ....... 
P . B . M . 698 ........ 
P . B . M . 699 ......... 
P . B . M . 700 ........ 
P . B . M . 701 ......... 
P . B . M . 702 ......... 
P . B . M . 703 ......... 
P . B . M . 704 ........ 
P.B.M.705 ........ 
P . B . M . 706 ........ 
P . B . M . 707 ........ 
P . B . M . 707A ....... 
Hi h Water 18 84 ..... 
P.%. M . 708 ........ 
P . B . M . 709 ......... 
P . B . M . 710 ........ 
P . B . M . 711 ........ 
P . B . M . 712 ......... 
P.B. M.713 ......... 
P.B.M.714 ........ 

P . B . M . 682 ........ 
P . B . M . 684 ......... 

Do .................... 
Brandenburg, Ky ......... 

Do .................... 
Near Brandenburg Ky .... 
I n  Kentucky, near hawk- 

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

Near Crecelius, Ky ........ 
Do .................... 
Do .................... 
Do .................... 

Near Peckenpaugh Ky .... 
In Kentucky, nee; Leav- 

Do .................... 
Leavenworth, Ind ......... 

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

In Kentucky, near Leav- 

port, Ind . 

enworth, Ind . 

enworth. Ind . 
Do .................... 

Near Crecelius, Ky ........ 
Do .................... 

Crecelius Ky .............. 
Near Cr&elius, Ky ........ 

Do .................... 
Near Cedar Branch, Ky ... 

Do .................... 
Near Wolf Creek, Ky ...... 

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

In Kentucky, near Alton, 
T”d . 

P.B.M.629 ........ 
P.B.M.630 ........ 
P.B.M.G31_.__ .... 
P.B.M.632 ......... 
P . B . M . 633 ......... 
P . B . M . 634 ......... 
P.B.M.635 ......... 
P . B M . 635A ...... 
P.’B: M . 636 ........ 
P.B.M.637 ........ 
P . B . M . 638 ......... 
P.M.G.639 ........ 
P.B.M.640 ........ 
P.B.M.641 ........ 
P . B . M.642 ........ 
P.B.M.643 ......... 
P.B.M.6438 ...... 
P.B.M.644 ......... 
P.B.M.645 ......... 
P . B . M.646 ........ 
P.B.M.647 ........ 
P . B . M.648 ........ 
P.B.M.651_.__  .... 
P.B.M.654 ......... 
P . B . M . 655 ........ 
P.B.M.650 ......... 
P . B . M . 657 ......... 
P . B . M . 658 ......... 
P.B.M.660 ......... 
P . B . M . 601 ........ 
P . B . M . 6618 ....... 
High Water 1883 .... 
Highwater 1884 .... 
P . B . M . 662 ......... 
P.B.M.663 ......... 
P . B . M . 604 ......... 
P . B . M . 665 ........ 
1’. B . M . 606 ......... 
P . B . M . 607 ......... 
P . B . M . 668 ......... 
P . B . M . 669 ......... 
P . B . M . 670 ......... 
P.B.M.671 ........ 
P . B . M . 672 ......... 
P . B.M.673 ........ 
P . B . M . 674 ........ 
P.B.M. 678 ........ 

..... 
Nenr Concordia, Ky ....... P . B . M . 679 ......... 

DO .................... P . B . M . 680 ......... 

121.827 

120.287 

120.85E 
124.593 

123.835 
124 . 8W 
119. 305 
115.696 
121.990 
125.177 
120.508 
121.978 

122.153 
127.458 
119.835 
135.920 
137.521 
121.503 
1u1.370 

122.881 
124.721 
120.134 
126.042 
121.625 
127.466 
121.201 
119.027 
120.739 
129.243 

127.868 
128.070 
130.553 
131.011 
120.457 

122.125 
121.106 
121.050 
120.227 
112.737 
118.766 
116 . 765 
117.221 
117.883 
117.834 
117.635 
119.320 
120.024 

121.957 
124 . 616 
119.001 
116 . G52 
123.852 
117.469 
116.875 
117.191 
117.636 
112.897 
117.315 
119.586 
122.360 
118.808 
115.828 
117 . 627 
115.823 
116 . 541 
120.210 
126 . 573 
116.897 
117.420 
116.174 
120.770 
121.792 
118.685 
116.753 
118.261 
115.111 
116.562 
115.750 
125.825 
126.991 
l!!G . 747 
116.519 
120.493 
121.441 
118.816 
116.307 
114.621 

Designation of bench 
mark . PIWC . 

Poet . Meters . 

399 . 695 

394.642 

396.510 
408.770 

406.292 
409 . G44 
391.419 
379.579 
400.230 
410 . 684 
395.366 
4M) . 188 

403.153 
409.188 
394.140 
413.522 
399.032 
418.195 
397 . 640 
390.509 
390.125 
424.025 

419.513 
420.197 
428.321 
429.824 
395.199 

400 . 673 
397.329 
397 . 106 
394.440 
369.872 
389.652 
383 . 086 
384.581 
386 . 754 
386.595 
385.941 
391.469 
393.779 

400.122 
408.843 
390.422 
382.716 
406.338 
385.397 
383.447 
384.485 
385.943 
370.396 
384.890 
392.342 
401.443 
390.084 
380.012 
385.913 
379.996 
382.352 
394.389 
415.2G4 
383.519 
385.234 
381.14X 
396.225 
399.580 
389.380 
383.048 
387.996 
377.659 
382.422 
370.755 
412.812 
416.637 
415.835 
282.279 
395.317 
398.428 
389.814 
381.583 
376 . 051 

In  Kentucky opposite 

Do .................... 
Near Landis Landing. Ky . 
Near Hawesville. Ky ...... 

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

Hawesville. Ky ........... 
Do .................... 
Do .................... 

Near Hawesville, Ky ...... 
Do .................... 
Do .................... 

Beachams Landing Ky ... 
In  Hancock Count;, Ky., 

Do .................... 
In  Hancock County, Icy., 

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

Deer Creek. ind . 

above Troy, Ind . 
below Troy, Ind . 

Do .................... 
Near Lewisport, Ky ....... 

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

Lewisport, Ky ............ 
Do .................... 

Near Lewisport, Ky ....... 
Do .................... 
Do .................... 

In  Kentucky o posite 
Grand View.’Inc? 

Do ....... : ............ 
I n  Kentucky. near Rock- 

Do .................... 
port, Ind . 

Do .................... I 
Do .................... 

Iceland Landing Ky ...... 
Near mouth o! Puppy 

Puppy kreek Ky ......... 
Near Owembmo, Ky ...... 

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

Creek Ky . 

Do .................... 
Owensboro, Ky- .......... 

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

Near Owensboro, Ky ...... 
Do .................... 
Do .................... 

Near Little Hurricane 

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

Near French Island, Ky ... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Island, Ky . 

Do .................... 
Near Carlinburg Ky ...... 
Near SculAetod, Icy ..... 

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

Near mouth of Green 

Do.’.___ ............... 
Do .................... 

I n  Kentucky, near Evnns- 

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

Evansville, Ind ........... 
Do .................... 

Dutch Bend, Ky .......... 
Do .................... 

Near Henderson, Ky ...... 
Do .................... 

Itiver Ky . 

villc, Ind . 

P . B . M . 715 ........ 
P . B . M . 715h ....... 
P . B . M . 716.-. ..... 
P . B . M . 717 ........ 
P . ’B . M . 717A ....... 
P . B . M . 718 ........ 
P . 13 . M . 719 ........ 
P . B . N . 720 ........ 
P . B . M . 720A ....... 
U.S.G.S.422 ........ 
1’. B . M . 721 ........ 
P.B.M.722 ........ 
P . B . M . 723 ........ 
P . B . M . 724 ......... 
P . B . M . 725 ........ 
P . B . M . 726 ........ 
P . B . M . 727 ........ 
P . B . M . 728 ........ 
P . B . M . 728A ....... 
P.B.M.729 ........ 
P . B . M . 730 ......... 
P . B . M . 731 ........ 
P . B . M . 732 ......... 
P.B.M.733 ........ 
P . B . M . 733A ....... 
P.B.M.734 ........ 
P.B.M.735 ........ 
P . B . M . 736 ........ 
P . B . M . 737 ......... 
P.B.M.738 ........ 
P . B . M . 739 ........ 
P . B . M . 740 ........ 
P . B . M . 741 ........ 
P.B.M.742 ........ 
P . B . M . 743 ......... 
P.B.M.744 ......... 
P.B.M.745 ........ 
1.B.M.746 ........ 
P. B . M . 747 ........ 
P.B.M.749 ........ 
P . B . M . 750 ......... 
P . B . M . 751 ......... 
P . B . M . 752 ........ 
U.S.G.S.396 ...... 
Hlgh Water 18 84 .... 
Water ~ a u g e  ........ 
P. B . M . 753 ........ 
1’. B . M . 754 ........ 
P . B . M . 755 ........ 
P . B . M . 756 ........ 

P.B.M.778 ........ 
P . B . M . 779 ........ 
P . B . M . 780 ........ 
P . B . M . 781 ........ . M . 782 ........ 
P.U.M.783 ........ 
P.B.M.784 ........ 
P . B . M.785 ........ 
P.B.M.786 ........ 
P.B.M.787 ........ 
1. . B . M . 788 ........ 
P.B.M.789 ........ 
P.B.M.790 ........ 
Hlgh water marks . . 
U.S. o . s . 3 9 4  ...... 
P.B.M.791 ........ 
1’. B . M . 792 ........ 
P.B.M.793 ........ 
P.B.M.794 ........ . II 1 I 

120.039 

120 . 208 
119.380 
118.391 
119.004 
117.553 
114.712 
114.642 
119. 037 
127.973 
115.308 
115.957 
115.945 
113.934 
115.609 

121.209 
119.140 

115 . 002 
110 . 979 
115.718 
114.333 
113.833 
116.375 
114 . ( 50 
121.504 
113.241 
118.823 
120.972 
117.805 
112.479 

112.103 
112.764 

117.190 
117.114 
114.389 
113.298 
115.804 

113.330 
112.574 
113.079 
107.957 
120.582 
109.424 
120.287 
118.234 
103.384 
108.202 
108.923 
115.570 
112.719 

113.915 
114.573 
110.078 
109.144 
113 . G57 
113.431 
113.811 
113.392 
112.039 
108.314 
105 . 624 
107.3i3 
108.010 
113.292 
109.380 
109.802 

109.101 
108.M)O 
109.432 

111.968 
107.319 
111.573 
112.048 
112.502 
111.739 
109.326 
110.237 
111.714 
107.434 
114.834 
114.905 
120.154 
110 . 698 
108.842 
107.048 
106.888 

Feet . 

393.829 

394.381 
391 . GG5 
388.421 
390.432 
385 . 671 
376.350 
376.122 
390.539 
419.857 
378.307 
380.437 
380.397 
373.799 
379.295 

397.067 
390.878 

379.271 
383.788 
379.651 
375.108 
373.468 
381.807 
376.148 
398.634 
371.525 
389.838 
390.889 
386.500 
369.024 

307.791 
369.960 

384.480 
384.233 
375.291 
371.713 
379.933 

371.818 
369.336 
370.994 
354.190 
395 . 609 
359.003 
394.642 
387.90G 
339.187 
354.992 
357.357 
379.165 
309.813 

373.736 
375.896 
303.117 
358.083 
372.889 
372.148 
373.394 
372.019 
307.581 
355.301 
356.377 
352.274 
354.364 
371 . 692 
358.87R 
300 . 241 

358.138 
354.331 
359.028 

367.349 
352.095 
360.053 
367.611 
369.101 
366.596 
358 . G81 
361.670 
366 . 515 
352.474 
370 . 751 
376.983 
394.206 
363.181 
357.092 
351.206 
350.683 
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Terro Iiaute. Ind .......... 
DO .................... 
Do 
Do .................... 
Do .................... 
Do .................... 

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

Near Pmhieton, 1nd ...... 

Place . 

P . B . M.Tmvers?. ... 
1’. B . N . Vandalm ... 
P B.N.1,Bolt ...... 
P . . M . Wabash .... 
P. I3 . N . Brewery .... 

{c, ................. 

...... 

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

Meters . 

Near IKonderson. Ky ...... 
Do .................... 
Do .................... 

Henderson. Icy ............ 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near Henderson, Icy ...... 
Do .................... 
Do .................... 
Do .................... 

Near McDonaldv Landing, 
1< 

l;o .................... 
Do .................... 

Near Cypress Bend, Ky ... 
Do .................... 

Cypross Bend, Ky ......... 
In Kenhick near West 

Do .................... 
Near Diamond I s l a n d ,  

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

Near Ahoy, Ky ........... 
Do .................... 

Tn Kentucky . near Mount 

Franklin, ih . 
K 
50 .................... 

Vernon. Ind . 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near Uniontown, Ky ..... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near W a l ~ .  sh  Island, Ky .. 
De .................... 
Do .................... 
Do .................... 
Do .................... 

NearS1imIsland, Ky ..... 

Do .................... 
Near Raleigh. K y  ......... 
Ralei h Ky ............... 
Nenr&owns Island . ICY .. 

Do .................... 
In Kentuck near Sliaw- 

neetown. Ji . 
uo .................... 
Do .................... 
Do .................... 
Do .................... 

Near Cincinnati Towhead, 

Do .................... 
Nenr Dokoven, Ky ........ 

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

Near Casoyville, Icy ....... 
Do .................... 
Do .................... 

Near Weston, ICY ......... 
Do .................... 

Near Fords Forry, Ky ..... 
Fords Fer Ky .......... 
~n I c e n t u 2  nenr cave- 

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

Near Tolu, Ky ............ 
Do .................... 
Do .................... 

K 
Go .................... 

in.Rock, & 

Do .................... 
Toiu K y  .................. 
NOW’ Carrsville, KY ....... 

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

P.B.N.795. ....... 
1’. B . M.796 ........ 
P.B.M.797 ........ 
Ref . Point .......... 
Old B . N ........... 
Hi h water 1884. ... 
1 ..%% . M . 79?A ....... 
P . B . M . 798 ........ 
1’. B . M . 799 ........ 
P.B.M.800 ........ 
P.B.M.801 ........ 
1’. B . M . 802 ........ 
1’. B . M . 803 ........ 
P.B.M.805 ........ 
1’. B . M . 806 ........ 
P.B.M.807 ........ 
1’. B . M . 808 ........ 
P.B.N.809 ........ 
1’. B . M . 810 ........ 
P.B.N.811 ........ 
1’. B . M . 812 ........ 
P.B.M.813 ........ 
P.B.N.815 ........ 
1’. B . M . 816 ........ 
P.B.M.817 ........ 
1’. B . M . 818 ........ 
P . B . M . 819 ........ 
P.B.N.820 ........ 
1’. B . N . 821 ........ 
1’. B . M . 822 ........ 
P . B . M . 823 ........ 
1’. B . M . 824 ........ 
P . B. M . 825 ........ 
P . B . M . 826 ........ 
P. D . M . 827 ........ 
P.B.M.828 ........ 
P . B . M . 829 ......... 
P.B.M.830 ........ 
P . B . N  . S I .  ....... 
P . B . M . 833 ........ 
P.B.N.834 ........ 
P.B.M.835 ........ 
P.B.M.836 ........ 
P.B.M.837 ........ 
P.B.M.838 ........ 
P.B.M.839 ........ 
P . B . M  .840 ........ 
P.B.M.841 ........ .. 
p . B . N . 842 ........ 
P.B.M.843 ........ 
p . B . M . 844 ........ 
p.B.M.645 ........ 
p . B . M . 846 ........ 
P.B.N.847 ........ 
P.B.M.848 ........ 
p.B.M.849 ........ 
p . B . N . 850 ........ 
1’. B . M . 851 ........ 
p.B.M.852 ........ 
p . B . N . 853 ........ 

I 
P.B.M.854 ........ 
p . B . N . 855 ........ 
P.B.M.856 ........ 
P.B.M.857 ........ 
P.B.M.858 ........ 
p . B . M . 859 ........ 
1’. B . M . 860 ........ 
p . U . N . 860h ...... 
p . B . M . 862 ........ 
P.B.M.863 ........ 
P.B.M.864 ........ 
P.B.M.865 ........ 
P.B. M.860 ........ 
p.B.N.867 ........ 
F.B.M.8GE ........ 
p . B . M . 869 ........ 
p.B.M.870 ........ 
P.B.M.871 ........ 
p.B.N.872 ........ 
p.B.M.873 ........ 
p.B.M.874 ........ 
P.B.N.875 ........ 
p . B . M . 870 ........ 
p.B.M.880 ........ 
p.B.M.882 ........ 
P.B.M.883 ........ 
P.B.M.884 ........ 
P.B.M.885 ........ 
P.B;M.880 ........ 
P.B.Y.887 ........ 

p.B.M.881 ........ 

107.614 
109.914 
107.401 
103.300 
103.200 
115.025 
114.752 
118.177 
107 . 692 
108.433 
110.839 
110.604 
117.042 

112.406 
110.51G 
110.422 
107.390 
106.227 
106 . 544 

105.670 
106.236 

109.017 
108.411 
109.431 
104.220 
108.192 
109.429 

108.807 
109.657 
106.109 
105.193 
105.592 
103.505 
108.682 
107.588 
105.038 
107.140 
104.416 
104.250 
107.847 
105.735 
101.941 
105.096 
104 . 966 
104.847 
103.583 
102.867 
103.228 
103.082 
100 . 911 
107.661 
106.790 
100.860 
100.559 
105.150 

101.276 
105.349 
105.079 
101.605 
101.755 

99.695 
103.800 
103.250 
101.019 
98.039 

101.888 
101.035 
103.690 
103.912 
102 . m.5 
104.208 
100 . 787 
105.315 
104.744 
99.630 

102.833 

103.370 
99.908 

100.728 
102.883 
102.721 
97.839 

103.211 
99.903 
99.190 
98.507 

101.711 
104.308 
90 . 623 

103 . 054 
DB . 069 

Beet . 

353.005 
360.610 
352.364 
338.929 
338.581 
377.378 
376.483 
387.718 
353.319 
355.752 
363.644 
362.872 
383.995 

308.983 
362.585 
302.276 
352.329 
348.514 
349.552 

340 . FR5 
348.543 

357.668 
355.678 
359.025 
341.927 
354.959 
359.019 

350.978 
359.765 
348.323 
345.121 
346.429 
339.780 
350.5G8 
352.979 
344.012 
351.508 
342.570 
842.048 
353.828 
346.900 
334.451 
344.802 
344.375 
343.987 
339.839 
337.490 
338.675 
338.195 
331.072 
353.219 
350.301 
350 . OOD 
349.601 
345.000 

332.271 
345 . 631 
344.740 
333.348 
333.842 

327.082 
340.768 
338.740 
331.426 
324 . 602 
334.279 
331.479 
340.189 
340.917 
336.728 
341.888 
330 . 665 
345.520 
343.649 
320 . 808 
337.378 

339.160 
327.781 
330.472 
337.541 
337.009 
320.992 
338 . 618 
327.704 
325.427 
323.184 
333.098 
342.217 
317.003 
340.070 
318.140 

_ _  
I Standard elevation . I 

Designation of bench 1 
mark . 

Meters . 
Place . 

Near Berry Berry. Icy ..... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Golconda, I11 .............. 
Do .................... 

Near Berry Ferry, Ky ..... 
Do .................... 

Near Pryors Island, Icy ... 
Near Bayou, Ky .......... 

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

Bayou Ky ................ 
Near dirdsville, K y  ....... 
Birdsvillo, Ky ............. 

Do .................... 
Noor Birdsvillo. l iy  ....... 

Do .................... 
Near Smilhland, Icy ...... 

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

Smithland, Ky ............ 
Do .................... 

Near Smilhland, Ky ...... 
Do .................... 
Do .................... 

Near Ledbettor, Ky ....... 
Do .................... 
Do .................... 
Do .................... 

Near Paducah, Icy ........ 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Paducah, K y  .............. 
Do .................... 
Do .................... 

Near Paducnh, Ky ........ 
D O  .................... 
u o  .................... 

In  Kontuck near Ne- 

Do .................... tropolis. TI? 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Near Ragland, Icy ........ 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

Noar Ogdon, Icy .......... 
Do .................... 
Do .................... 
Do .................... 

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

I n  Kenlucky, near Cale- 

Do.’.. ................. 

In  Kentucky, nenr Grand 
Chain, I11 . 

donia Ill . 
Do .................... 
Do .................... 

Near IIumphrios Creek.I<y . 
Do .................... 

Near IIolloway. Ky ....... 
Do .................... 
Do .................... I 
Do .................... 

nollowa K y  ............. 
Nnnr Hopowny, Ky ....... 

Do .................... 
Near East Cairo, Ky ...... 

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

I 

P.B.M.fiP.8 ........ 
1’. B . M . 889 ........ 
P.B.M.890 ........ 
P . I3 . M . 891 ........ 
1’. B . M . 892 ........ 
High Water 1883 .... 
Hi rh Water 1884 .... 
1’. 8 . M . 893 ........ 
P.B.N.894 ........ 
1’. B . M . 895 ........ 
P . 13 . M . 806 ........ 
1’. B . M . 897 ........ 
P . B . N . 898 ........ 
1’. B . N . 899 ........ 
P.B.M.900 ........ 
1’. B . M . 901 ........ 
P.B.M.!DZ ........ 
P . B . N . 9  03 ........ 
1’. 13 . M . 9Wh ....... 
1’. B . N . 904 ....... 
1’. B . M . 905 ........ 
P.B.N.9Mi ........ 
1’. 1. . M . 907 ........ 
1’. U . M . 908 ........ 
1’. B . N . 909 ........ 
1’. B . N . BO9h ....... 
1’. B . M . 910 ........ 
1’. B . M . 911 ........ 
P.B.M.913 ........ 
1’. B . M . 914 ........ 
1’. B . M . 915 ........ 
1’. B . M . 910 ........ 
P.B.M.917 ........ 
P.B.M.918 ........ 
P . B . M . 919 ........ 
P.B.M.920 ........ 
P . B . N . 921 ........ 
P.B.M.022 ........ 
P.B.M.023 ........ 
1’. B . N . 923A ....... 
P . B . N . 924 ........ 
1’. B . M . 925 ........ 
1’. B . M . 920 ........ 
P . B . M . 927 ........ 
1’. B . N . 029 ........ 
P.B.M.030 ........ 
P . B . M . 931 ........ 
1’. B . M . 032 ........ 
P.B.M.933 ........ 
P.B.M.034 ........ 
1’. B . M . 935 ........ 
1’. B . M . 936 ........ 
1. . B . M . 937 ........ 
1’. 11 . M . 938 ........ 
P.B.M.039 ........ 
1’. B . M . 940 ........ 
P . 11 . M . 941 ........ 
l’.B.M.042 ........ 
1’. B . N.9 43 ........ 
P . B . N . 944 ... : .... 
1’. D . M . 945 ........ 
P.B.N.947 ........ 
P . B.N.948 ........ 
1’. B . M. 840 ........ 
P . I3 . N . 950 ........ 
P.B.N.951 ........ 
P.B.N.952 ........ 
P.B.M.953 ........ 
P.B.M.954 ........ 
P.B.M.955 ........ 
1’. B . M . 950 ........ 
P.B.M.957 ........ 
1’. B . M . 058 ........ 
P.B.N.959 ........ 
P.B.M.960 ........ 
P.B.M.961 ........ 
P.n.M.962 ........ 
P.B.M.963 ........ 
P.B.M.964 ........ 
P.B.M.SOC, ........ 
P.B.N.966 ........ 
P.B.M.967 ........ 
P.B.N.988 ........ 

95.291 
93.021 
94.409 
94.424 
94.596 
93.885 
94.481 
93.314 
94.493 
9s . 003 
9G . 140 
92.593 
96 . 611 
97.239 
85.151 
96.000 
97.773 

96.732 
93.370 
94.051 
04.494 

92.595 
96.163 
94.433 
93.858 
92.320 
91.958 
97.286 
90.864 
97.190 
97.320 
96.269 
94 . 850 
90 . 207 
95.153 
94.296 
93 . 663 
93.647 

Feet . 

322.243 
319.959 
323.153 
333.920 
315.747 
349.249 
350.719 
320.522 
332.225 
320.934 
330.993 
327.027 
317.799 
334.857 
318.597 
320 . 308 
343.339 
332.133 
335.743 
316 . 886 
312.753 
324.261 
327.047 
320.736 
324 . G89 
338.678 
318.763 
326.488 
314.934 
314.928 
323.307 
328.555 
311.001 
308.181 
325.957 
324.208 
306.538 
323.982 
326 . 542 
300.303 
300.834 
311.774 
308.324 
309.577 
305.283 

312.634 
305.185 
309.741 
309.788 
310.355 
307.365 
309.970 
306.147 
310.017 
321.631 
317.417 
303.783 
316.964 
319.024 
312.174 
316.948 
320.778 

317.362 
306.331 
308.566 
310.020 

303.788 
316.494 
309.820 
307.033 
302.887 
301.700 
319.178 
317.794 
318 . R05 
319.292 
315.841 
311.180 
315.836 
312.180 
309.369 
307.203 
307.241 

490 . 413 
482.122 
471.164 
475.216 
486.807 
497.775 
488.854 
492.903 
483.381 
487.448 



Now Earmony. Ind ....... 

Do .................... 
Near Ncw Harmony. Ind .. 

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

I'lace . 

P . B . M . Now IIar- 

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

P M . A4.1903 ..... 
P B.M.41,Bolt ..... 

(,$B . Bolt* .... 

{c; ................. 
P.%.M.AlO 1903 .... 

Designation of bench 
mark . 

Meters . 

.................... Do 
Riverton. Ind ............. 
Near Riverton. Ind ........ 

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

Sear  Prairieton. Jnd ...... . B.M.4:Bo1t---. 
{Cap ................. 

B.M.5,Bolt ...... 
M.6,Bolt ...... 

.................... .'.. Do ............. 
In Indiana, near Darwin, ................. .. ~ . Ill . 

... 

... 

... 

... 

... 

... 

I. . B . M . 14. n o i t  .. {Gag. ............ 
P . .  M . Riverton 

{&i:-M;*1.5;-Bpft:: 
P . . M . 16, Bolt .. 

{E: - M.179B01t* . 
{CRR ............. 

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

9. Bolt 
Near York. Ill 

... Do .................... 
York, I11 .................. 
Near York. I11 ............ 
Hutsonville . Ill ........... 

........... 

Near ~ . . s ~ ~ v i f l o  . 111 ...... 

P . B . M . 12. Bolt .. 
Do /{tag ............. 

Near Hutsonvillc . Ill ...... 1: . .M.13.Bo1t .. 
................... 

,g.kk:2y~Bii:: 

... 

... 

... 

... 
Ilo 
... 

Wabash Id., K y  ........... 
In Kentucky, near mouth 

of Wabash . 
Shawneetown. 111 . Blockburn, Ky., opposite 

... _ _ _ I  

.............. . .  M6.53~ "It. .... 
{Cap ............... 

1'. B . M.54, Bolt ..... 
{vag: ........... 
1'. M . Kentucky:: 

. I(ba ................. 
In Illinois. near Merom. P.5 .  M . Plunkett ... 

.- - ... - . Ind . 

. . . . .  ~ 

In Illinois, near Vincennes, 

Do .................... 
Vincunnos. Ind ............ 
Near VinceMes, Ind ...... 

Do .................... 
In Indiana near S t  . 

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

Ind . 

Francisvil6, I11 . 

................ 
M . 22. Bolt ..... 

B.&.O.No.I ....... 
B . & . 0 .No . 2 ....... 
P . B . M . 2,1903. Cap . 

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

.- ... 
( u s  ................. 
P B.M.24,Bolt ..... E'. 6 . M . 3.1903 ...... 

{& g... .............. 
._P.-. g. BiKFour ... 

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

... 

... ... 

... 

... 

... 

... 

... 
In Indiana, near Russell- 18. Bolt ..... 

villo. Ill . ................. ... 
... 
... 
... 
... 

I(,Y?LM.W.BOlt .. 

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

Do .................... 
Near Little Rock. Ind ..... 
Little Rock, Ind .......... 
Near Little Rock. Ind ..... 

I.. U.M.25, Bolt ... {tag.. ............ {;, .M.26.Bolt ... 
{&!;M;!:;fi"!;:: 
P . .  M . 10.1903 ... 

!XIB.~*~ '  

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

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

San Antonio N . Mex ...... 
Near Snn Antonio, N . Mex . 

Do .................... 
New Elmendoff N Mcx .. 
Ncar San Marcd, N . M o l  .. 

.. 

.. 

.. .. 
3. Bolt ..... 

In Indhna. near Mount' P . B . M.29, Bolt ..... (ball ................. 
Cannel. I11 . I{cR ................. 

DO .................... P.{. M . 12 . i n n x  .... .I"_ . 
17 . S . a . S.4566 ...... 
U . S . 0 . S.454~. ..... 
TJ . S . 0.8.4539 ...... 
U '? 0 . S . 45.3 ...... 
U: k: G . 8.4509 ...... 1 
U . S . G . S . 4498 ...... 
U . S . G . S . 4489 ...... 

. . .  ... 
Do .................... P B M 13 1901 ... 
DO .................... P: B.' d . oran 

.. 
E ................ 

B . M.33,'Bolt ..... 

In  Indiana, near Roches- /(y . M . 17,1903 ..... 

Do .................... P M . 18 1903 ..... 
Ca ................ 

M . 20.1903 ..... 

ter, I11 . 
.. 

................ 
In Indians, nunr Crayvillo, 

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

Ill . 

.. .. 

.. 

.. 

.. 

Ra ids ..................... I P . B.%.3b,Bolt ... 
Do {cap ............... 
DO .................... P . n . M . 15 1903 ... 
Do .................... h. 3' "It ... 

Near'llopo, N . MCX ....... 

Nearkava, N . Max ....... 
Do .................... 

Lava N . Mex ............. 

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

Near Crockcr, N . Mcx ..... 
Do .................... 

Enple N . Mox ............ 
Do .................... 
Do .................... 

Near Cutlor, N . M e s  ...... 
Do .................... 

Near ?\loman, N . Mcx ..... 
Do .................... 

Near Upliam, N . Mox ..... 
Do .................... 
Do .................... 
Do .................... 

......... 

Near hngle, N . Nos ....... 

IJ . s . G . s . i i i i  ....... 
IJ.S.G.S.119 ....... 
U . S . G . S . 122 ....... 
U . S . G . S . 123., ..... 
U . S . G . S . 120 ....... 
U . S . G . S . 129 ....... 
U . S . C . S . 132 ....... 
U . S . G . S . 135 ....... 
I J  . S . G . S . 1?8 ....... 
U.S.G.S.141 ....... 
U . S . I. . 9.4727 ...... 
IJ . 8 . G . S . 147 ....... 
U . S . 0 . S . 150 ....... 
U . S . G . S . 150; ...... 
U . S . G . S . 153 ....... 
U . S . G . S . 150 ....... 
U . S . G . S . 169 ....... 
U.S. G . s.m ....... 
U . S . G . S . IF5 ....... 
U . S . G . S . IC8 ....... 
U.S. G.S. 171 ....... 
U . S . G . S . 174 ....... 

d./ 

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

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

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

Near Now IIarmony.Ind .. 

P B.M.36.BoI< ... 
P B M 23 1903 
P: B: M:37: Bolc ... 
1'. . M . 25.1903 ... 
P . B . M.38, Bolt ... 
!I. -. *M.39! Bolt. .. 

{c, ............... 

{(hg .............. 
{ cRpi .............. 

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

I.. a 

i Do 1 P.%.M.28,1903 

Do .................... U.S.G.S.387Vin ... 
New Harmony. Ind U S G S 392 Vin 

117.551 
118.792 
118.443 
116 . 879 
118.093 
117.766 
116.293 
117.519 
115.858 
117.089 
115.885 
115.203 
116 . 439 

114.273 
115.506 
118.597 
114.796 
116 . 018 
115.568 
116.787 
115.369 
117.165 
117.937 

IIG . 258 

142.48 
143.71 
137.46 
138.69 
137.38 
138.62 
136.15 
137.36 

139.62 
135.30 
136.53 
136.05 
137.29 
137.62 
138.85 
137.61 
136.331 
137.56 
133.42 
134.65 
133.68 

132.57, 
133.81 
134.94 
134.56 
135.79 
130.72' 
131.96, 
129.64 
130.878 
128.82 
130.05: 
127.25' 
128.47' 
130.22: 
131.46: 
128.73' 
129.96: 
128.39( 
129.61: 
128.13! 
128.171 
127.72; 
125.m 
126.65f 
128.10( 
123.73( 
124.95( 
126 . 96: 
124.86s 
126.0% 
122.44c 
123 . 67C 
122.12E 
123.35E 
122.8% 
122.24t 
121.483 
122.269 
123.491 
121.114 
120 . w 
120.934 

119.222 
120.451 
119.471 
117.796 
119.024 
118.886 

138 38 

Designation of bench 
mark . Place . 

Mcters . 
467.4i2 
471.518 
450.990 
455.028 
450.740 
454.808 
446.695 
450 . 682 
454.021 
458.089 
443.903 
447.945 
446 . 383 
450.439 
451.531 
455.573 
451.489 
447.276 
451.334 
437.732 
441.787 
438.582 

4ii . 49s 
415.544 
420.275 
405.957 
409.959 
416.545 
409 . C74 
413.710 
401.700 
405.700 
400.682 

403.165 
401.075 
405.127 
401.121 
405.154 
397.354 
396.770 
396.765 

404.717 

391.147 
395.180 
391.965 
386 . 413 
390.498 
390.045 

385.666 
3X9.736 
388.591 

387.443 
386.373 
381.538 
385.561 

384.149 
380.199 
377.961 
382.017 
381.423 
374.910 

389.097 
376.627 
380 . 636 
379.160 
383 . 159 

384.399 
386.931 

3111.400 

380.111 

378.956 

378 . 506 

................. .................... I '. f;. M . AS. 1903 ..... 
Cao ................. 

. . ..... 
Do 

In Indiana, near Maunie, B M 43, Bolt 
Ill . 

Do . M. 44. Bolt ... .................... 
{bll ................. 

P.B.M. I, !&N ....... 
Do .................... 1'. !& M . Aldrich ..... 
Do .................... P.B.M.31 1903 ..... 
Do .................... 
Do .................... I(l''LM.45,Bolt ... 

.v*y ................. 
Maunie Ill ............... U . S . G . 5.375 ....... 
In Indikna, near Maunie. P . B . M.33.1903 ..... 

Ill . 
bo .................... IF . ~ . ~ . 4 6 , ~ ~ l t  .... -I ............... 

I n  Indiana. near mouth of M.47, Bolt ..... 
Little Wabash . 

Do ................... ................. . M.49 Bolt ..... 
. M.50, Bolt ..... 

Wabash . ................. 
Do j::B:M:51:Bol<.*.::: 

.................... .1 Do ..... .......... 
In Indiana, near mouth of 

DO ..................... P % M 39 1903 
.................... 

(La ................. 
................ Ijr.5. M.52, Bolt .... _I 

Near Belen N . M e s  ....... 
Near Sabin& N . Mex ..... 

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

Near Lajoya, N . Mex ...... 
Do .................... 

Near hlnmillo . N . Mex .... 
Do .................... 

Alamillo N . Mex ......... 
Near Admillo, N . Mex .... 

Do .................... 
Near Socorro, N . Mex ..... 
Socorro, N . Mex ........... 

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

u . 9 . G . 9.4795 ...... 
U . S . G . S . 47iO ...... 
U.S.G.S.47CZ ...... 
U.S.G.S.4743 ...... 
U . S . G . S . 4740 ...... 
U . S . G . S . 4720 ...... 
U.S.G.S.4691 ...... 
U . S . G . S . 4698 ...... 
U.S.G.S.469: ...... 
U.S.G.S.4F53 ...... u . s . c . s . 4635 ...... 
U.S.G.S.4P26 ...... 
U . S . G . S . 4597 ...... 
IT . S . G . S . 4593 ...... 
U . S . G . S . SOCR 

A.WR . 

115.47! 

114.941 
116 .18: 
113.291 
112.521 
113.75; 
113.00: 
111.50. 
112.74: 
112.511 
110.804 
112.03( 
110.45: 
111.69~ 
113.51( 
109.42r 

109.14( 
110.36f 
114.352 
109 .911 

108.67f 
109.901 
109.53[ 
110.764 
110.35f 
111.58; 
109.54c 
110.78C 
108.813 
110.04E 
106.29C 
104 .62F 
105.872 
102.801 
104.04i 
105.091 
106 .322 
113.290 
114.517 
105.925 

113.781 

1461.412 
1453.817 
1451.537 
1445.640 
1444.796 

1429 .759 

1431.199 
1418.223 
1412.615 
1410.147 
1401.312 
1400.008 
1394.204 

1301.700 
1386.351 
13M .633 
1381.574 
1374.454 
1371.194 
1368.325 
lacs . lK? 
1358.959 

13G0 . 314 
1371.441 
139ti .560 
1415.290 
1438.008 
1439.158 

1427.574 
1417.853 
1440.135 
1458 .869 
1470.331 
1458.856 
1453.980 
1446 .818 
1430.739 
1430.517 
1417.310 
1428.208 
1415.362 

13R6 .557 
1369.121 
1349 . 1p4  
1329.806 

1438.583 

1432.n22 

1358 .760 

i43o.oa5 

1401.572 

Feet . 

378.851 

377.118 
381.174 
371.689 
3G9.162 
373.211 
370.744 
365.826 
369.892 
369.153 
3G3 . .53 0 
367.572 
362.374 
366.449 
372.427 
359.002 
373.296 
358.070 
362.092 
375.169 
360.625 

356.555 
360.567 
359.369 
363 . 398 
362.060 
366.098 
359.382 
363.450 
356.998 
361.049 
348.719 
343.267 
347.349 
337.299 
341.361 
344.789 
348.825 
371.715 
375.711 
347.522 

4794 . 649 
4769.731 
4762.251 
4742.903 
4740.135 
4719.751 
4690.801 
4698.226 
4695.525 
4652.054 
4634.555 
4626.457 
4597.471 
4593.193 
4574.151 

4505.938 
4548.387 
4539.409 
4532.714 
4509.354 
4498.659 
4489.247 
4472.376 
4458.518 
4457.031 
4462.963 
4499.469 
4581.881 
4643.350 
4720.817 
4721.638 
4711.556 
4683.632 
4651.739 
4724.843 
47% . 306 
4843.596 
4786 . 2G4 
4770.206 
4746.834 
4694.016 
4693.287 
4715.575 
4685 . 9m1 
4643.567 
4598.324 
4549.063 
4491.8G5 
4428.416 
4362.872 



PRECISE LEVEL NET ADJUSTMENT AN0 STANDARD ELEVATIONS. 157 
- ____ 

I 1 Standard elevation. 11 I 1 Standard elevation. 
Place. 1 Desiyt ion of h n c h  

mark. 
Moters. 

Near Grama N. Mex.. .... 
Near Itincon) N. Mex.. ... 
Rincon, N. adrex.. ......... 

uo. ................... 
Near Rincon N.Mex ..... 
Near Tonucd, N. Mex. ._. . 
Near Detroit’ N. Mex.. ... 

Do. .... .:. ............ 
Near Selden, N. Mex.. .... 

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

Stewarts Ranch N. Mex.. 
Near Stewarts hanoh. N. 

U. S. 0. S. 
U. S. G. S. u. s. 0. s. 
U. S. G. S. 
U. S. G. S. 
U. 8. G. 6 .  
U. S. 0. S. 
U. S. G. S.  
U. S. G. S. 
U. S. G. S. 
U. S. G. S. 
U. S. 0. S. 
U. S .  G. S. 

177.. .... 
180.. .... 
2BB..... 
283hB .... 
286 B..... 
BOB ..... 
293B ..... 
2960.. ... 
299B. ._. . 
3932.. ... 
303B ..... 
306B.. ... 
309B ..... 

1299.055 
1252.296 

1238.364 
1226.743 
1222.900 
1217.123 
1215.920 
1209.644 
1210.918 
1206.068 
1209.974 
1198.570 

m a .  547 

1192. 813 

1187.575 
1188.912 

1187. 602 
1186.923 
1182.132 
1178.477 
1174.856 
1171.549 
1189.114 
1165.532 
1165.514 
1159.202 

1156.644 
1156.086 
1154.273 
1147.504 
1143.332 
1140.000 
1137.942 
1135.822 

1158.823 

nuquoin I11 ............... 
Near Du ’uoin Ill.. ....... 
Near Mc8onalh I11 ........ 
Mulkeytown Id.. ........ 
Christopher 111 ............ 
Near Chrisdpher, 111.. .... 

Do.. .................. 
Benton I11 ................ 
Near 13;nton I11 ........... 
Smothers 11f. ............. 
I’arrish Iil ................ 
Thoni hwil le ,  111.. ...... 
Near Rile vlllc, Ill.. ...... 
Galatia,I g... ............. 
Near Galatia, I11 ........... 
Near Raleigh, Ill. ......... 
Eldorado 111 .............. 

West !&i,I!l ............. 

Near G & S O ~ ,  111.. ........ 
Do.. .................. 

NearEqdality, 111.. ....... Eqnality I11 .............. 
uo. ................... 

Near Cypress Jnnction, Ill. 

Do,. .................. Shawncctown, I11 ......... 

U.S.G.S.468 ...... 
U.S.G.S.396 ...... 
U.S.G.S.402 ...... 
U.S.G.S.449 ...... 
U.S.G.S.443 ...... 
U.S.G.S.392 ...... 
U. S. G. S. 438. ..... 
U.S.G.S.474 ...... 
U. S. G. 5.405 ...... 
U.S.G.S.479 ...... 
U.S.G.S.438 ...... 
U.S.G.S.494 ...... 
U.S.G.S.429 ...... 
U.S.G.S.392 ...... 
U. S. G. S. 397 ____..  
U. S. G. S. Milepost. 
U.S.G.S.390 ...... 
U.S.G.S.388 ...... 
U. S. G. S. Grayson. 
U. S.  G. S. Crossroads u. S. G .  S. Station.. 
U. S. G. S. Fowler.. u. s. C. S. Six Mile. 
U.S. 0. S. FiroMllo. 
1’. D. &I. Station.. ... 
1’. B. M. llotel ...... 

142.777 
120.824 
122.497 
136.861 
135.287 
119.773 
133.852 
145.028 
123.928 
146.296 
133.953 
150. 990 
131.210 
119.844 

*121.356 
120.202 
119.194 
118: 219 
119. 6W 
11O.MO 
110.404 
114. SG9 
107. 620 
120.838 
106.538 
111.492 

Place. TI Designation of bcnch ___ 
mark. 

Motors. 
__ 
193.138 
185.172 
173.375 
159.631 
150.145 
150. 798 
156.259 
146. 9G8 
145.211 
154. 685 
176.640 
196.359 
205.195 
221.931 
225.330 
210.452 
207.437 
210.411 
203.979 
196.500 
200.778 

209.728 
215.526 
193.907 
216.120 
223.942 
235.858 
255.599 
270.025 
268.290 
219.783 

221.955 
231.603 
254.493 
248.026 
214.525 
175.803 
158. 609 
153.542 
166.121 
166. 676 
163.192 
138.908 
141.380 

221.805 

136.481 

263. si8 
243.142 
256.152 
244.555 
217.500 

223.252 
220.912 
205.109 
217.752 
205.677 
155.810 
156.150 
1w. 665 

182. so? 
182.802 
217.7i2 
252. Mi2 
266.415 
277.959 
275.357 
2FX. 819 
258.901 
220. fjG4 
231.560 
228.643 
220.002 
251.385 
213. i97 
191.841 

181.424 
103.33E 
198.914 
220.75c 
171.141 
164.28; 

166. 981 
16% 75! 
E:?. 951 
13% 4% 

171. 281 

195. o x  

167. rat 

13s. 381 

- 
Feet. 

633.653 
607.518 
568.814 
523.722 
492. 601 
494.743 
512.660 

476.413 
507.496 
579.526 
644.221 
673.210 
728.119 
739.270 
6’30. 458 
680.566 
690. 323 
669.221 
G44.684 

482.178 

658.719 

688. 082 
707.104 
636.176 
709.054 
734.717 
773.811 

885.906 
880.215 
221.071 
127.705 
728.197 
759. 851 
834.949 
813.732 
703.821 
576.781 
520.369 
503.746 
545.015 
546.836 
535.406 
455.734 
463.778 
447.771 

838.578 

865.543 
797.709 
840.392 
802.344 
713.581 

732.551 
744.460 o n .  224 
714.408 
674.792 
511.206 
512.332 
538.058 
561.945 
509.743 
699.743 
714.474 
820.59R 
880. c25 
911.937 
903.401 
881.951 
849.411 
733.962 
769.709 
750.139 
724.939 
S24.785 
701.433 
620.398 
m11.992 
595.222 
K74.310 
652.603 
724.2G4 
561.4R5 
638.08” 
649.0R2 

553.070 
537.019 
454.333 
454.028 

5 0 .  %h? 

*Probably destroyed. 
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ELEVATIONS AT RAILROAD STATIONS. 

I n  recent years the elevation of the rail in front of each railroad station, on the lines of 
precise leveling by the Coast and Geodetic Survey, has been determined usually by a single rod 
reading. 

The following list contains the elevations of the rail at  stations determined since early in  
1906. 

The name in italics of a railroad applies to all stations which follow it until the name of a 
second railroad is given in the list, and so on. Exceptions to this rule are indicated by foot- 
notes. The elevations of the rails in this list were computed on the same basis as the standard 
elcvations. 

Additional elevations of rails at  railroad stations appeared in the following publications of 
the Coast and Geodetic Survey: 

Appendix 1 of the Report for 1898. 
Appendix 2 of the Report for 1898. 
Appendix 3 of the Report for 1898. 
Appendix 5 of the Report for 1899. 
Appendix 6 of the Report for 1899. 
Appendix 7 of the Report for 1899. 
Appendix 8 of the Report for 1899. 
Appendix 3 of the Report for 1903. 
Appendiv 6 of the Report for 1904. 
Appendix 7 of the Report for 1904. 
Appendix 4 of the Report for 1905. 
Precise Leveling in the United States, 1903-1907. 
I n  all except one of these publications the elevations of rails as given are on the same basis 

as the tabulated results of the observations before adjustment. The exception is Appendix 4 
of the Report for 1905, in-which the rail elevations are given on the same basis as the corrected 
or adjusted elevations. 

The observed elevations of the rail previously published (excepting those in Appendix 4 
of the Report for 1905) may be changed to the standard elevations by the following equation: 

Standard elevation of rail= observed elevation of rail + standard elevation of a bench mark 
in its vicinity-observed _elevation of that bench mark. 

Example: To find the standard elevation of the rail at Kingfisher, Okla. On page 311 of 
Appendix 3, Report for 1903, the elevation of the rail at King5shcr is given as 320.39 meters and 
that of E, an adjacent bench mark, as 320.8366 meters. The standard elevation of E is 320.963. 
(See p. 129 of this publication.) 

Therefore, 
Standard elevation of rail at  Kingfisher= 320.39 + 320.963 - 320.8366 = 320.52 meters. 
The rail elevations in Appendix 4 of 1905 may be converted into standard elevations, by 

the following equation: 
Standard elevation of rail = “corrected ” elevation of rail +standard elevation of a bench 

mark in its vicinity- “corrected” elevation of that bench mark. 
Example: To find the standard elevation of the rail at Yalima City, Wash. On page 214 

of Appendix 4, Rcport for 190.5, the rail elevation is given as 298.91 metcrs. As is stated on 
page 212, it is computed on the samo basis as the “corrected” elevations in the tabulation 
immediately preceding. The “corrected” elevation of D,, a bench mark near Yakima City, 
was 290.2937 meters (see p. 211, Report for 1905). Thc standard clevation of D, is 290.346 
meters. (See p. 133 of this publication.) 

- Therefore, 
Standard elevation of rail ut  Yakima City= 298.91 + 290.346 - 290.2937 = 298.96 meters. 
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Table of elevations at railroad stations . 

53.90 
236.13 
31.70 

111.22 
81.33 
55.64 
39.63 
41.86 
44.98 
84.81 

136.61 
30.97 
16.34 
18.41 

103.94 
423.52 
196.46 
93 . 63 

133.33 
223.69 
266.17 
337.89 
385.17 
418.14 
487.99 
602.26 
629.66 
693.40 
814.34 
862.20 
865.71 
881.10 
944.81 
977.39 

1077.72 
1743.07 
2480.38 
2925 . 81 
346s . 10 
3823.48 
3508.82 
3189.17 
2716.20 
2635.13 
2430.18 
2278.24 
2242.06 
2105.61 

4462.82 
4459.87 
4446.38 
4465.34 
4499.00 
4543.59 
4568.20 
4606.09 
4627.35 
4704.29. 
4744.48 
4770.07 
4775.19 
4821.51 
4401.20 
4Rl6 . 07 
4x95.95 
5148.64 
5542.97 
5882.86 
6511.96 
6707.39 
6581 . E4 
6257.01 
6014.03 
5819.44 
5595.79 
5491.03 

5325.02 
5252.15 
5004.51 
5163.24 
5425.97 
5000.58 
5050.65 
5071.38 
5183.55 
5296.77 

6387.09 

:E54 j 
5396.84 

I Standard elevation . 

Atchison Topeka B: Santa Fe Ry . : 
Ladlillo Cal .................................. 
Selwyn 'Gal___. ............................... 
sorrentb, Gal_..__ ............................. 
Del Nar,Csl .................................. 
Encinitas Cnl ................................ 
Nerle Cai ..................................... 
La cdsta, Cal ................................. 
Carlsbad Cal ................................. 
Oceanside, Cal ................................ 
Lns Flores, Cal ................................ 
Don, Ca1 ...................................... 
San Onofro, Col ............................... 
Nateo Cal .................................... 
Serra %a1 ..................................... 
 an &an Capistrano, Cnl ..................... 
El Taro Cal .................................. 
Irvino, ha1 .................................... 
Aliso Cal ..................................... 
S a n d  Ana, Cnl ............................... 
Olive Cal ..................................... 
Yorbh Cal .................................... 
Esperhza, Cal ................................ 
Horseshoe Bond, Cal .......................... 
Gypsum Cal ................................. 
crary, .................................... 
Corona Cal ................................... 
Porph 'ry, Cal ................................ 
Nay, ...................................... 
Arlington, Cal ................................ 
Casa Blanca Cnl .............................. 
p a c h a p  &I.. .............................. 
Salt L e Cal .............................. 
Highgrovk Cnl ................................ 
Colton, caf .................................... 
Ban Bernardino, Cal .......................... 
Verdemont Cal ............................... 
Keenbrook: Cal ............................... 
Cajon Csl .................................... 
Dell ha1 ...................................... 
Bum'mit CSI .................................. 
Hesperm Cal ................................. 
Or0 Qrande, Cal ............................... 
Helen, Cal .................................... 
Cottonwood, Cal .............................. 
Todd . Cal ..................................... 

. Lugo, Chl ..................................... 
Victorvilie, C ~ I  ............................... 

Place . 

: 
: 
: 

l- Meters. 

Tyhee Idaho ................................. 
Ross E'ork, Idaho ............................. 
Gibson, Idaho ................................ 
Blackfoot Idaho .............................. 
Wa ello h a h o  ............................ 
Fir& Idaho ... : ............................. 
Monroe, Idaho ................................. 
Shelley Idaho ................................ 
Idaho his, Idaho ................... !. ....... 
Payne, Idaho ................................. 
Bassett, Idaho ................................ 
Market Lake, Idaho .......................... 
Hawgood Idaho .............................. 
Hamer, I6p.110. ............................... 
Camas Idaho ................................. 
Jones kdnho .................................. 
Dubdis Idaho ................................ 
High Bhd e Idaho ........................... s encor I & L ~  ................................ 
g u m  h h  ,Idaho ............................ 
Moniia, d o n t  ................................ 
Williams, Mont ............................... 
Lima Mont ................................... 
DOII k o n t  .................................. 
Cra6 Tree Mont .............................. 
Red Rock: Mont .............................. 
Armstead Mont .............................. 
Gravling k o n t  ............................... 
~ a 1 j . s  d o n t  .................................. 
Barraits Mont ................................ 
Dillon hkort .................................. 
Bond 'Mont .................................. 
A ex,'Mont ................................... 
Qkn Mont ................................... 
Lavdn, Mont ................................. 
Browne Mont ................................ 
Molrose'Nont ................................ 
Big Bok Mont ............................... 
Maiden dock, Mont ........................... 
Keith Mont .................................. 
Dividk, Mont ................................. ' 

01 
Barstbw. Cnl .... .I ............................ 
Pocatello. Idaho .............................. . egon Short Line R . R . . 

16.4: 
71.0' 
9 .GI  

33.91 
24.7! 
16.91 
12 . O! 
12.7( 
13.71 
25.E 
41 . 61 
9.4. 
4.91 
5 . 61 

31 . 61 
129.0( 
59.81 
28.51 
40 . 6~ 
68.11 
81.13 

102 . 9( 
117.4( 
127.4: 
148.74 
183.5; 
191.9: 
211.3: 
248.21 
262.N 
283.8; 
268.5f 
287.9E 
297.91 
328.4C 
531.21 
756 . OE 
891.72 

1057.08 
1165.4( 
1069.42 
972 .Of 
827.9C 
803.1s 
740.71 
694.41 
683.38 
641.79 

13Go . 27 
1359.37 
1355.2G 
1361.04 
1371.30 
1384.89 
1392.39 
1403.94 
1410.4Y 
1433.87 
1446.12 
1453.92 
1455.48 
1469.60 
1463.41 
1467.94 
1492.29 
15 9 31 
1689: 50 
1793.10 
1984.85 
2071.85 
2006.15 
1907.14 
1833.08 
1773.77 
1705.00 
1673.67 
1642.17 
1623.07 
1600.86 
1552.81 
1573.76 
1653.84 
1524.18 
1539.44 
1545.76 
1579.95 
1614.46 
1620.82 
1623.23 
1644.96 

Fcet . 

159 

__ 
1 Standard elevation . 

Place . l- Neters 

Orraon Short Line R . R.-Continued. 
-D ers Nont .................................. 
d o d h ,  Nont ................................ 
Beaudines Spur Nont ....................... 
Buxton, Mont ................................ 
Silver Bow Nont ............................. 
Butte M o d  .................................. 
Syracuse Junction, Ut&. ..................... 
Layton, Utah ................................. 
Evons, Utah ................................. 
Farmington Utah ............................ 
Centerville Utah ............................. 

Stockiard Junction, Utah .................... 
Becks, Utah .................................. 
Salt Lake City Utah ......................... 

Feely, Nont ... !. ............................. 

Roy, b t ah  .................................... 

Kaysvilie, d t a h  .............................. 
Woods crdss Utah ........................... 
Simkims U~)LII ............................... 
Hatch rftah .................................. 

Atchison, Toveka &. Sanla Pc at1 . . 
.................................. 
................................ ................................... ................................... 

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

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

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

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

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

................................. 
Vanderhilt, Oal ............................... 
Leastalk Cal ................................. 
Moore C&l .................................... 
NiptoA Cnl ................................... 
Lyons,)Cal .................................... 
Calada Cnl ................................... 
Roach,'Nev ................................... 
Borax Nev ................................... 
Jean k e v  ..................................... 
Gut& Nev .................................... 
Erie hrev ..................................... 
Noah, Nov .................................... 
Bard Nev .................................... 
Ardeh Ne\ .................................... 
Brack& Nev ................................. 
Las Vegk, Nev ............................... 
Skones . Mont ................................ 

Yan Pedro, 20s AngeZes 6: Salt Lnke  R . R . . 

Varthern Pacific Ry . . 
.............................. ........................... ............................ 

................................. 
Spire hock. Mont ............................. 

.............................. I $Restone. Mont 
itahall . Mont .............................. 

Jefferson Island Nont ....................... 
Lime Spur. MoAt ............................. 
Sap ington, Nont ............................ 
Wllgw Cmek . Nont .......................... 
Three For ks . Mont ........................... I 
Qallatin . Mdnt .............................. I . . .  
Logan &ant ................................. 
Nnnhittnn Mnnt ............................. 
Contra1 P d k  Mont .......................... 
Belgrade, M6nt ............................... 

................................ I Storey. Nont 
Bozeman Mont ............................. 
Gordon ddont ................................ 
Chostn&, Nont ............................... 

1665.5 
1693.4 
1734.6 
1772.1' 
1684.4 
1627.08 
1672 . 6 
1350.81 
1367 . C? 
1327.6 
1318.21 
1297.3 
1308.41 

1308.2, 
1305.11 
1304.5. 
1298.71 
1266.9: 
1297.11 

621.9. 
611.6, 
583.5' 
557.9; 
642.4 
567.7: 
654.51 
662.11 
616.5: 
542.3' 
592.31 
503.4, 
389.6 
306.1' 
239 . v 
187.11 
216.01 
250.4, 
316.1: 
412.2) 
469 . 0i 
527.71 
638 . 8: 
710.8. 
787.6: 

1026.91 
1131.01 
1326 . 41 
1379.3' 
1466.1: 
1266.21 
1071.2: 

1003.1: 
922 . 71 
855.2; 
837 . 1< 
796.45 
817.7: 
874.31 
926 . 74 
980.8: 
8G2.5f 
z85.81 
t36.7E 
661 . 61 
618.S 

1789.78 
1927.79 
1930.59 
1876.71 
1732.55 
1588.40 
1432.39 
1327.91 
1303.63 
1294.21 
1277.29 
1265.31 
1239.27 
1234.35 
1250.90 
1293 . 66 
1319.52 
1358.58 
1401.52 
1452 .OR 
1519 ..1 0 
1803.79 

1294.2 

Feet . 

5464.46 
5555.99 
5691.23 
5814.26 
5526.37 
6338.11 
5487.59 
4431.75 
4484.96 
4355 . 67 
4324.79 
4256.29 
4292.84 
4246.28 
4292.12 
4282.01 
4280.01 
4360 . 82 
4222.20 
4255.77 

2040.51 
2M)G . 69 
1914 . 66 
1830.64 
1779 . 62 
1862.63 
2147.57 
2172.24 
2022.70 
1779.49 
1943.53 
1651.74 
1278.25 
104 .49  

787.30 
614.04 
708.92 
821.68 

1037.14 
1352.62 
1538 . E7 
1731.56 
2096.03 
2332.05 
2584.05 
3369.25 
3710.65 
4351.96 
4525.38 
4810.09 
4154.45 
3514.49 

3291.07 
3027.49 
2806.00 
2746.68 
2612.99 
2682.00 
2868.47 
3040.48 
3119.58 
2829.92 
2578.11 
2417.15 
2170.63 
2030.44 

5871.90 

6333.94 
R157.17 
5684.21 
5211.28 
4699.43 
4356.65 
4276.99 
4246.09 
4190.58 
4151.27 
4065.84 
4049.70 
4104.19 
4244.28 
4329.12 
4457.27 
4508.15 
4763.87 
4984.57 

~324.70 

5261.77 
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Northern Paei Ry.-Continued. 
West EndieMont ............................. 
Muir Mon)t ................................... 
110 iers Mont ............................... 
Coni Sp& Mont .............................. 
Africa Mo& .................................. 
Mission Mont ................................. 
Elton ddont .................................. 
Sprinidale, Mont ............................. 
Carney Mont ................................. 
Bigtimber Mont ............................. 
Reynolds ’Mont ...................... 
Patcum Mont ........................ 
Quebec ’Mont ........................ 
Reed dint, Mont ..................... 
Onei& Mont ......................... 
Wataga Mont ................................ 
Misko, Mont .................................. 
Rapids, Mont ................................. 
Youn s Point, Mont .......................... 
Laurel Mbnt ................................. 
Foster’ Mont ................................. 
Y e  n’Mont ................................. 
Bil%& Mont ................................ 
Lockwdod Mont ............................. 
LasVegas Nev ............................... 
Stewart d e v  ................................. 
Valley hev  .................................. 
Dike k e v  .................................... 
Sumbit of Grade, Nev ....................... 
Apex, Nev ................................... 
Garnet Nev ........................... ...... 
Dry LLke Nev ............................... 
Crystal N‘ev .................................. 
Uta N& ..................................... 
By& Nev ................................... 
Moapi, Nev .................................. 
Aeton Nev ................................... 
Guelph, Nev ................................. 
Rox Nev ..................................... 
Ho & Nev ................................... 
aa&, kev .................................... 
Vigo Nev .................................... 
Carp’ Nev .................................... 
St . deoge, Ncv .............................. 
Leith h e v  ................................... 
K Ie’Nev .................................... 
E$$, Nev ...................... :. ........... 
Boyd, Nev ................................... 
S t h e  Nev .................................... 
Caliehte Nev ................................. 
Eecles, k e v  .................................. 
Ninto Nev ................................... 
Big Sirings, Ncv ............................. 
Islen Nev .................................... 
Barcfsy Nev ................................. 
Acoma ’Nev .................................. 
Brown’ Nev .................................. 
Crestliie Nev ................................ 
Lien Ne; .................................... 
Ut&-Nevada Line ........................... 

LivingstoA Mont ............................. 

Dehart’ Mont .... ...................... 

Greycliff, ’Mont ....................... 

Merrill,’Yont ................................. 
Columbhs, Mont .............................. 

Park Eity Mont .............................. 

San Pedro, Lo; A n g e l a  & Salt Lake R . R . . 

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

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

Kerr btah ................................... 
Lntiker Utah ................................ 
Nada, d t a h  ................... 
Thermo Utah ................. 
Laho d t a h  .................... 

Opal d t a h  .......................... 
Bueda Vista, Utah .................. 
niter, Utah ......................... 
Gameld Utah ................................ 
Morris b t a h  ................................. 

Buehl ’Utah .................................. 
Btocktton, Utah ............................... 

Uptoh Utah .................. 
Mdford Utah ................................. 

Shield; Utah. ........... ........... 
Tooole ’Utah ............ ........... 

I Standard elevation . 
Place . I- 1 Meters . 

1690.51 
1689.74 
1583.71 
1454.12 
1371.48 
1352.98 
1338.09 
1308.70 
1287.00 
126F . 52 
1251.17 
1244.47 
1206.94 
1197.53 
1177.29 
1158.83 
1141.68 
1130.78 
1117.95 
1108.39 
1092.72 
1080.20 
1064.13 
1045.15 
1035.55 
1005.42 
984.22 
972.56 
953.08 
936 . 06 

618.84 
581.57 
613.20 
683.25 
752.97 
750.34 
676.86 
636 . 82 
618.72 
587.47 
541.71 
508.02 
532.06 
530.81 
680.08 
619.66 
686 . 02 
742.00 
788.21 
821.10 
888.85 
985.01 

1055.21 
1156.86 
1220.16 
1337.60 
1407.28 
l4fiF . 13 
1544.50 
1593 . CG 
1F19.52 
1682.64 
1760.95 
1823.10 
1768.22 
1730.32 

1684 . E2 
I066 . (i4 
1615.98 
1578.55 
1571.28 
1586.86 
1570.72 
1549.46 
1550.45 
1547.66 
1544.75 
1535.08 
1527.85 
1519.52 
1511.57 
1514.58 
1289.95 
1287.07 
1288.53 
1336 . 96 
1438.66 
1490.79 
1538.95 
1544.98 

i 7 n . g ~  

Feet . 

554F . 28 
5543.75 
5195.89 
4770.72 
4499 . GO 
4438.90 
4390.05 
4293.63 
4222.43 
4155.24 
4104.88 
4082.90 
3959.77 
3928.90 
3862.49 
3801.93 
3745.66 
3709.90 
3667.81 
3036.44 
3585.03 
3543.96 
3491.23 
3428.96 
3397.47 
3298.62 
3229.06 
3190.81 
3128.90 
3071.06 

2030.31 
190% 03 
2011.81 
2241.63 

2461.74 
2220 . 66 
2089.30 
2029.92 
1927.39 
1777.26 
1666.73 
1745 .GO 
1741.50 
1903.15 
2033.00 
2250.72 
2434.38 
2585.99 
2693.89 
2916.17 

3461.97 
3795.46 
4022.83 
4386.44 
4617.05 
4810.13 
5067.25 
5228.53 
5313.37 
5520.46 
5777.38 
5981.29 
5801.23 
5676.89 
6656.09 
5526.96 
5467.97 
5301.76 
5178.96 
5155.04 
5206.22 
5153.27 
5083.52 
5086 . 77 
5077.29 
6008.07 
5036.34 

4985.29 
4959.21 
4969.08 
4232.11 
4222.66 
4227.45 
4386 . 34 
4720.00 
4891.03 

5068.82 

2470.37 

3ni .65  

5012.62 

5049.04 

1 Standard elevation . 
Place . 

I- 

San Pedro. Lo8 Angeles 6: Salt Lake R . R.-Con. 
St . John Utah ............................... 
Ajax, Utah ................................... 
Faust Utnh .................................. 
Vernon Utah ................................ 
Lofgreeh Uta11 ............................... 
Boulter b t a h  ................................ 
Tintic btah .................................. 
Mam&oth, Utah ............................. 
Jericho Utah ...................... 
Champfin Utah ................... 
Adams d t a h  ...................... 
$ m d i l ,  Utah .................... 

me Utah ................................... 
Akin’ Utah ................................... 
Oasis) Utah .................................. 
Van btah .................................... 
Nee& Utah .................................. 
BordAn Utah ................................ 
Goss d t a h  ................................... 
Cruz’ Utah ................................... 
Pumke, Utah ................................ 
Black Rock Utah ............................ 
Malone UtLh ................................. 
Zenda btah .................................. 

Chicago, B h i  fon & Quincy R . R . . 
Crawford gebr ............................... 
Horn, d b r  ................................... 
Joder Nebr ................................... 
Orell; Nebr .................................. 
Mansfield Nebr .............................. 
Ardmore ’6 . Dak ............................. 
Rumford’ S . Dak ............................. 
Provo, &’Dab ................................ 
Dennis, S . Dak ............................... 
Edgemont 6 . Dak ............................ 
Paine S . dak ................................ 
Marietta S . Dak .............................. 
Argent& S . Dak ............................ 
Dewey, S.’Dak ............................... 
Dakoming Wyo .............................. 
Clifton, ~ $ 0  ................................. 
Owens W o ................................. 
Spencir $yo ................................ 
Johnson) Q“ ................................ 
Newcash Yyo .............................. 
Pedro W ~ O  .................................. 
Osage; WJ;; ................................. 
Jerome ................................. u ton’wyo .................................. 
d’ornton  yo ............................... 
Kara W i o  ................................... 
Moor&oft, Wyo ............................... 
Wesses Wyo ................................. 
Romt ’Yp .................................. 
Mintdm yo ................................ 
Gilletto,’Wyo ................................. 
Sparta Wyo .................................. 
Oriva ’WYO .................................. 
Kier ~ Y V O  ............. : ...................... 
F e d  Wyo ................................... 
Echeja $Vyo ................................. 
Croton’ Wyo ................................. 
Lariat, ’w o ....... .., ........................ 
Arvada Jy-n ................................. 
Kendridk, %’yo .............................. 
Cndiz, Wvn .................................. 
Huntley,.Mont. .............................. 
Ballantine Mont ............................. 
Anita Moht .................................. 
Corinhi Mont ................................ 
Toluca, ’Mont ................................. 
I’eritsa, Mort ................................. 
Hnrdin, Mont ................................. 
Dunmore, Mont .............................. 
Crow Agency, Mont .......................... 
Garryowen, Mont ............................. 
Ionia, Mont ................................... 
Lodge rass Mont ............................ 
Littlegord, Mont ............................ 
Wyola Mont ................................. 
A berd Len, Mont .............................. 
Parkman Wyo ............................... 
Ohlman, b y 0  ................................ 
Ranchester Wyo ............................. 
Riverdale k y o  .............................. 
Kooi, Wy6 ................................... 
Monarch Wyo ................................ 
fiIger W ~ O  ................................... 
rongbe River, Wyo .......................... 
Dietz Wyo ................................... 
Sherihan, w y o  ............................... 
Wakeley, Wyo ............................... 

1530.90 
1540.74 
IF01 . 75 
1679.37 
1769.21 
1838.97 
1785.73 
1836 . 82 
1618.29 
1510.08 
1485.19 
1458.57 
1457.16 
1414.34 
1400.97 
1394.74 
1407.68 
1438.17 
1453.43 
1486.31 
1478.76 
1479.00 
1491.35 
1506.78 

1119.88 
1122.42 
1130.50 
1164.22 
1107.04 
1084.80 
1068.27 
1130.40 
1083.11 
1052.08 
1048.55 
1064.13 
1108.41 
1130.02 
1168.16 
1202.70 
1230.80 
1279.43 
1322.05 
1315.69 
1280.70 
1315.81 
1283.27 
1290.73 
1317.96 
1327.73 
1282.44 
1285.76 
1306.00 
1340.84 
1384.48 
1447.00 
1417.57 
1352.04 

1243.44 
12OF . 13 
1180.58 
1113.92 
1170.50 
1138.89 
922 . 60 
915.26 
931.71 
940.62 
988.49 

884.87 
904.20 
926.63 
952.59 
999 . 61 

1025.31 
1049.58 
1130.97 
1203.10 
1307.88 
1242.40 
1149.64 
1126.21 
1122.77 
1111.16 
1107.22 
1111.74 
1113.20 
1137.24 
1144.64 

i29n . 69 

on9 . 44 

Feet . 

6022.63 
6054.91 
5255.07 
5509.73 
5804.48 
8033.35 
5858 . 68 
6026.30 
5309.34 
4954.32 
4872.66 
4785.32 
4780.67 
4640.21 
4596.35 
4575.91 
4618.36 
4718.40 
4768.46 
4876.33 
4851.56 
4852.35 
4892.87 
4943.49 

3674.14 
3682.47 
3728.67 
3819.61 

3559.05 
3504.81 
3708.65 
3553.50 
3451.70 
3440.15 ...... 
3491.23 
3636 . 51 
3707.41 
3832.54 
3945.86 
4038.05 
4197 . 60 
4337.43 
4316.56 
4201.76 
4316.95 
4210.19 
4234.07 
4324.01 
4356.06 
4207.47 ~~~ ... 
4218.36 
4284.77 
4399.07 
4542.25 
4747.37 
4850.81 
4435.82 
4214.54 
4079.52 
3957.11 
3873.29 
3654.59 
3860.74 
3736.51 
3026.90 
. N O  2.82 
3056 . 78 
3060.02 
3243.07 
2983.72 
2903.11 
2960.53 
3‘140.1~ 
3125;29 
3279.55 
3363.87 
3443.50 
3710.52 
3947.17 
4290.94 
4076.11 
3771.78 
3694.91 
3083.62 
3045.53 
3632.60 
3647.43 
3652.22 
3731.09 
3755.37 



PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS . 
Table of elevations at railroad stations-Continued . 

Place . 

Atchison Topeka S: Santa Fe Ry.-Continued. 
Was6 Yard N . Mex ........................... 
G ~ I I U ~  N.'M~X ............................... 
Zuni rj Mex ................................. 
Winiate N . Max ............................. 
l'erea id . Mex ................................ 
Guam) N . Mes  ............................... 
Gonzdes N Mcx ............................. 
Thoroau 'N.'Nos ............................. 
Chaves k . Mex ............................... 
Baca fi . Nex ................................ 
Dluo&ater N . MOX. .......................... 
Toltec, N.'Mox ............................... 
Grants, N . Mex ............................... 
Horace N . Mas ............................... 
McCariys N Mox ............................ 
Alaska id . Mox ............................... 
Cuberd N . Mox ............................... 
La nd N NCX .............................. 
ElFi!o: N: Mex .............................. 
Armijo N . Mox ............................... 
Suwan& N . Mex ............................. 
Garcia, 4 . Mex ............................... 
Rio Puerco N . Mex .......................... 
Pavo N . d e x  ................................. 
cortdz N .  ex.. ............................. 
Sandid, N . Mex ................................ 
Manzan? N . Mex ............................. 
Islet*, i.' Mox ................................ 
Barr N . MOX ................................. 
Abajb N . Max ................................ 
Albu 'uer uo, N . Mex ........................ 
E eno, Okln ................................ 
Choctaw Crossing Okl a ....................... 
Reno Junction O h a  .......................... 
Fort Iteno 01Ja .............................. 
Calumet &la ................................ 
Geary dkla  .................................. 
Dridg; r t  Okla ............................. 
Hydro Okl a. ................................. 
Weath&ford, Okla ............................ 
Indianapolis Okla ............................ 
Wnshita, Okia ................................ 
PrjsCo Junction, Okl a. ........................ 
Clinton, Okln ................................. 
Parkersburg, Okla ............................ 
Foss, Okla .................................... 
Canute Okla ................................. 
Merritt Okla ................................. 
Doxey 'Okla .................................. 

Erick Okla ................................... 
loxola Tex .................................. 
Puller, 'I'm ................................... 
Shamrock, Tex ............................... 
1,010, Tex ..................................... 
Ramsdell Tex ................................ 
McLean )rex ................................. 
Alanreed Tex ................................ 
Rockled$ l? .............................. 
Jericho '6x ................................. 
Ueubrook Tex ............................... 
Ions, Tex! .................................... 
Earls, Tex .................................... 
Lnmbort, 'I'cx ................................ 
Uennets Tox ................................. 
snnto, $e x .................................... 
Judd Tex .................................... 
~ i n g b ,  TOX .................................. 
Strawn Tex .................................. 
Wiles +ex .................................... 
Ran C 'rex .................................. 
E a s t k d  . Tex ................................ 

Chicafoh%ock%slond & Pacific Ry . . 
McCoorOlha ................................. 

E& cit!y, 0l;l~ ................................ 

Sayre bkla ................................... 
Hext hanch, Oklo ............................. 

Bononke,  ox ................................ 
W i y o ,  dock Island & (;rul/Ry . . 

rcezas & Pbcific R V  . . 
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Metcrs 
.__ 

1970.7 
1982.2 
2013.G 
2055.3' 
2088.9 
2133.3: 
2209.71 
2174.81 
2132.1 
2077.31 
2022 .I! 
1995.5 
1970.3 
10213.71 
1879.G' 
1841.3, 
1807.3 
1707.0. 
1726.4, 
lG98 . 88 
1662 . G 
1597.7 
1539.0, 
1547.2 
1614 . z 
1611.2 
1548.1, 
1492.41 
1498.0 
1507.21 
1510.08 

l'lacr . 

Chicago. Burlington d. Quincy X . E.-Contd. 
Arno. Wyo ................................... 
Verona Wyo ................................. 
Alki d$ .................................... 
Regis yo ................................... 
Clearhont, Wyo .............................. 
Goffs Cay ..................................... 
Risdg, Cal ................................... 
Homer, Cal ................................... 
Bannock, Cal ................................. 
Ibis Cal ...................................... 
Kldefelter, Cal ............................... 
Java, Cal ..................................... 
Hartoum Cal ................................. 
Needles &a1 .................................. 
D w l  Cdl ..................................... 
Top& A riz ................................. 
Francdnia Ariz ............................... 
Haviland 'Ariz ............................... 
Yucca A;iz ................................... 
Signal' Ariz ................................... 
Keste; Ariz ................................. 
Drake 'Ariz ................................. 
IIancdck, Arm ................................ 
McConnico, Ariz .............................. 
Mayi re  Aril ................................. 
Kingmah, Ark ............................... 
Berry,'Ariz ................................... 
Antares, Ariz ................................. 

Alclrison, To cka & Santa Fe Ry . . 

.................................. Powell 'Ariz 

.................................. Lonlse Ariz 

Hackberry, Ariz 
Tinnaka Ariz 
Crozier L i z  
Truxtdn, Ariz 
Cherokee Ariz 
Nelson Ariz .................................. 
Yam di Ar iz 

pica Ariz 

Chino 6riz 

'Pan Ari z 

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

Peach sphngs, Ariz ........................... 

Field! Ariz ................................... 
Audiey Ariz ................................. 
SeligGan, Ariz ................................ 
Crodkton, Ariz ................................ 

Holmes, Ariz ................................. 

Sn ai, Ariz ................................... 
Wihams, +iz ................................ 
Clinlender Ariz. .............................. 

Belgmont Ariz .............................. 
Riordan Xriz ................................. 
A assh 'Arie .................................. 
Pkgstaff Ark  ................................ 
Cosnino, Ariz ................................. 

Canyon fiiablo Ariz .......................... 
Sunshino, Arizl ............................... 
D e n n h n ,  Ariz ............................... 
Moqui Ariz .................................. 
Winsldw Ariz ................................ 
Hobson 'Ariz ................................. 
Hard )nriz .................................. 

l'enzanoe, Ariz ............................... 
Holbrook, Ark ............................... 

Adalwna, Ariz ............................... 
Bibo, Ariz .................................... 

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

..................................... 
Gleed, Ariz ................................... 
Pincveta, Ariz ................................ ............................... As11 Fork Ariz 

Fairview, Ariz 
McClellan Arb. 

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

Davern Arlz ................................. 
Maine A d z  ................................... 
Are , hriz .................................... 

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

Cliffs 

Winona, Ariz 
Angell, Ariz 
Hibbard Ariz 

Man& Ariz .................................. ............................. Joseph Clty, Ariz 

Aztec Ariz ................................... 
Oarriz'o, Ariz .................................. 

Navafo, Ariz .................................. 
Sanders, Ariz ................................. 
Querino, Ariz ................................. 
JIouck, Arb .................................. 
Allantown, Ariz .............................. 
Idupton Ariz ................................. 
Manuelk0 N . hrox ............................ 
Deflance, k . Mex ............................. 

Pinta Ariz ................................... 
Chambers Ariz. .............................. 

11:490-15--11 

1148.7t 

.2G 7.11 
1241.62 
1194.0: 

787.G( 
730 . Oi 
050 . 1: 
539.51 
443.4: 
370.8: 
293.5: 
219.51 
147.2: 
147.5: 
154.0: 
232.91 
337.2: 
446 . G( 
549.94 
651.61 
719.81 
797.71 
844.8: 
905.5: 
019.U 

1016.7: 
1067.94 
1029.14 
1099.7: 
1083.14 
1154.51 
1210.4! 
1281.47 
1362.3I 
1459.84 
155G.lf 
1700.8: 
1642.71 
1599.3i 
1572.51 
1823.31 
1597.84 
I672 OE 
1734.G 
1661.M 
1559.04 
1567.82 
lG79.02 
1809.14 
19G0.04 
2117.08 
2OG1.01 
2127.2G 
2093.7G 
2159.11 
2193.00 
2173.85 
2228.44 
2166.7G 
2101.EO 
2K31.59 
1070.77 
1903.23 
1801.22 
1G90.85 
1654.77 
1628.05 
1527.28 
1613 . G2 
1479.59 
1487.25 
1506.24 
1510.73 
1523 .GO 
1540.11 
1548.27 
15G8.99 
1593.80 
1615.01 
1047.04 
1G82.62 
1716.99 
1753.71 
177 70 

1817.99 
1845.58 
1879.05 
1907.95 
1943.70 

!221.05 

. 

179k 02 

.__ 

Feet . 

3708 . B( 
4008 . O! 
4157.4 
4073.52 
3917.41 

2584.11 
2414.9: 
2133.0: 
1770.21 
1454.7: 
1210 . B: 
9G3.0: 
720.41 
483.0( 
484 . OI 
505.41 
764.4( 

1106.31 
14G5 . 4: 
1804.2( 
2138 . OI 
2361.71 
2017.1) 
2771.71 
2970.9( 
2015 .GI 
3335.7: 
3503.7: 
33713.41 
3GD8.0( 
3553 . G( 
3787.9: 
3971.4: 
4204.2s 
44139.7: 
4789.4: 
5105 . G( 
5580.2 
6389.4t 
5247.2; 
6159.2i 
532G.Oi 
5242 . Z 
5488.7; 
6G91.0: 
5452.0! 
5114.91 
5143.76 
5506.58 
5935.49 
6430.56 
B045.79 
6701.83 
6070.18 
GSG9.28 
7053 . 6s 
7195.10 
7132.04 
7311.14 
7108.78 
G835.65 
13829.35 
G4G5.77 
6244.18 
5909 . 50 
5547.40 
5429 02 
6311.9G 
5010.69 
43G5.93 
4954.29 
4979.42 
4941.72 
4956, . 45 
4318 GS 
5052 .EX 
5079.02 
5147.59 
5228.99 
5298.58 
5403 . GG 
5820.40 
5033 . l G  
5753.63 
5835.82 
5900.97 
5964.52 
6055.04 
GlG4.85 
6259 . G7 
G370.96 

I Standard clevation . 

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

.............................. .................................... 
Clyde' Tex .................................... 

. ,Abile&, Tox .................................. 
T e Tex ..................................... 
d r k e l  Tox ......................... ........ 
Trent %ex .................................... 
Eskot)a Tcx .................................. 
Sweetdater,  ex.. ............................ 

414.3 
406.4 
405.9 
408.7 
418.4 
4G8 .6  
435.0 
441.7 
454.3 
500.81 
507.01 
455.51 
454.5 
462.5, 
464 . P 
495.9 
5X0.94 
583 .G9 
625.29 
5GO .12 
552.53 
588.73 
G27.90 

655.66 
653.71 
GG5.33 
710.03 
736.20 
781 .G5 
871.45 
927.41 
9% .41 
976.30 

202.73 
293.08 
276 53 
352.89 
229.89 

279.48 
290.70 

354.49 
439.07 
43G .82 
458.70 
493.53 
493.78 
489.35 
405.81 
623.89 
BOG .29 
524.14 
548.93 
570.56 
683.83 
591.08 
GBO .29 

250 .a7 

305 . a i  

Feet . 

G4G5.77 
6503.43 
6g0g . 51 
G743.39 
G.853 .40 
GDQQ .10 
7249.92 
7135.42 
6995.29 
6815.27 
6G34.34 
a4G . 97 
G464.45 
6321.18 
G1GG . 95 
6041.16 
5929.45 
5797.40 
6664.29 
6573.48 
5454.94 
6241.82 
5349.40 
6076.20 
6296.02 
528G . 11 
5009.38 
489G.32 
4914.69 
4945.07 
4954.25 

1359.25 
1333.46 
1331.95 
1341.17 
1372.96 
1537.56 
1427.26 
1449.44 
1490.52 
1643.04 
1663 . G4 
1494.42 
1491.20 
1517. 55 
1525.40 
lG27.00 
1905.97 
1914.99 
2051.47 
1837 . G6 
1812.76 
1931.52 
MGO .04 

2151.11 
2144.71 
2182.84 
2331.46 
2415.35 
25M . 46 
2859.08 
3042 . G8 
3167.35 
3203.08 

605.12 
w1.55 
907.25 

1157.71 
754.23 
823.08 
916.93 
953.74 

1003.31 
1163.02 
1440.51 
1433.13 
1504.92 
lGl9.19 
1819.94 
1605.48 
1527.59 
1718.80 
1989.14 
1719 . 62 
1800.95 
1871.91 
1915.45 
1941.20 
2166.30 
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Tezas & Pacific Ry.-Continued. 
Ilwcoe T e x  .................................. 
Lorain6 Tex .................................. 
Coloradb Tex ................................. 
WestbroLk, Tex .............................. 
Iatan Tex .................................... 
coahdms TCX ................................ 
Big Spri& Tex.. ............................ 
Moria, Te 4 ................................... 
Stantoq Tex ................................. 
Germania Tex ............................... 
Midland 'rex ................................. 
Warfield' Tex ................................. 
Odessa "ex .................................. 
Douro, 'Tex ................................... 
Judkins Tex ................................. 
Sand'IIiIIs Tex ............................... 
Monahans 'Tex ............................... 
Aroya Tek ................................... 
Quito' Tex .................................... 
Bars& Tex ................................. 
Hermbsa Tex ................................ 
Toy& Tkx ................................... 
Gome;, Tex .................................. 
Kent Tex .................................... 
Plateau 'Tex ................................. 

Metz T&x .................................... 

Pyote'Tex ................................... 

Pecos T ~ X  .................................... 

San Martme, Tex ............................. 
BoraEho Tex ................................. 
Wild H&se Tex .............................. 
Van Horn %ex ............................... 
Allamore %ex ................................ 
Eagle SI& Tex ................................ 
Sierra Blancs Tex ............................. 
Ethokn Tex ................................. 
~ a s c a  +ex .................................... 

?'8& .................................. 
Tina'a'Tex ................................... 
Mad&&, Tex ................................. 
Nulo Tex .................................... 
Fort kancock, Tes ........................... 
Iser Tex ...................................... 
Pol+o Tex ................................... 
Tomiflo, Tex ................................. 
Fabens Tex .................................. 
Belen, *ex .................................... 
Ysleta Tex ................................... 
Alfalfs) Tex ................................... 
Groom Tcx .................................. 
Lark +ex ............................. .: ..... 
Conday Tex ................................. 
Royal, $ex ................................... 

Galveston Hurrisdurg & Sun Antonio Iiy . . 
................................... 

Chieago, R&k Islunal & G u l f E y  . . 

Table of elevations at railroad stations-Continued . 
. ...--__l...__l_ . 

1 Standard eleration . I! 1 Standard elcvation . 

: 

1418.47 
1365 . til 
1302.74 
1204.27 
1173.35 
1119.36 
1088.36 
1095.93 
1121.82 
1114.90 
1093.18 
1103.26 
1113.84 
1118.48 
1125 . 52 

995.02 
1028 . 63 
1054.19 
1~97.05 

I'lace . 

Ab0 N . M e i  .................................. 
Schdlle N Mex ............................... 
Seis Crhshkr N . Mex .......................... 
Sois N . Me; .................................. 
Becier N . Mex ............................... 

Belen N: Mex ................................ 
Bodegd N . Mex .............................. 
Madroie N . Mex ............................. 
Los Lbnas, N . Mex .......................... 

' I  
I 

Fcct . Ij I' tact . 

2387.82 
2266.96 
2069.94 
2134.71 
2214.56 
2412.46 
2400.98 
2475.03 
2663.97 
2751.93 
2777.16 
2869.94 
2896.45 
3084.74 
2887.66 
2859.48 
2710.03 
2622.11 
2667.42 
2621.62 
2676.04 
2565.32 
2584.05 
2731.56 
2914.36 
3277.49 
3718.53 
4211.87 
4459.01 
3944.78 
3851.67 
4047 . G O  
4550.32 
4461.64 
4518.10 

4653.76 
4480.34 
4274.07 
3951.01 
3849.57 
3672.43 
3570.73 
3595.56 
3680.50 
3657.80 
3586.64 
3619 . 61 
3G54.32 
3669.55 
3692.64 

3458.62 
3599.24 

Atchison. Topeka R. Sanfu Fe Ry . . 
Ilaney. "ex ................................... 
Canyon Tex .................................. 
Lester 'rex ................................... 
Umbaiger, Tex ............................... 
Dawn, Tex ................................... 
Hereford Tex ................................ 
Joel Te; ..................................... 
Sudmerfield, Tex ............................ 
Bl?ck, Tex ................................... 
Friona Tex ................................... 
1'arme;ton Tex ............................... 
Bovina, Tek .................................. 
Wilsey Tex .................................. 
Texico; N . Mex ............................... 
Clovis . N . Mex ................................ 

.......................... 
St  . vrain, rs . Nex ............................ Blacktower N Mex 

Melrose. N . Mex .............................. 
Centard N . Mex .............................. 
Krider . k . Mex ............................... I 
To!ar. iV . Mex ................................ 
Taiban N . Mex ............................... 
Fort Summer, N . Mcx ........................ 
A udo N Mex ............................... 
Rfcardb N . Mex .............................. 
Evanols) . N . Mex ............................. 

La La$de, N . Mcx ............................ 

Largo hf . Mex 
Yrs0.k. Mex .- I r T  ,I ... .... 

I nuc~bna'l I* . .ut;* ........................... 
Cardena:, $; ..... 
DU ~ 

............................. . I oro, IY mex ............................... IYIUA 

. . . . .  Casus . N . mex ............................... I 
................................. 

Vauihhn N . Mex .............................. 
Tejon, fs . MCX ................................ 
Iden &'. Mex 

Carnero . N . Mex ............................. . I  
Encino 'N . Mex ............................... 
Ne ra hr . Mex ................................ 
Dunmoor . N .. Mex ............................ Pecferbl, N . Mex ............................. 
Lucv . N . Mex ............................... _ I  
Silio" 'N . Mex ................................. 
Willkrd N . Mex .............................. 
Bronch; N . Mex ............................. 
Mounteihair . N . Mex ......................... 

1110.50 

1118.25 
1148.52 
1159.03 
1162.66 
1148.87 
1200.09 
1217 .GO 
1221.42 
1273.71 
1240.31 
1271.07 
1263.17 
1299.96 
1317.02 
1240.03 
1339.38 
1344.42 
1314.33 
1263.57 
1257.85 
1254.96 
1Z9.02 
1299.46 
1344.23 
1396.02 
1515 .Bo 
1455.07 
1564.22 
1614.68 
1658.76 
1715.13 
1774.18 
1816.55 
1853.90 
1808.20 
18tX . 46 
1890.21 
1941.50 
1942.93 
1883 .GO 
1855.55 
1860.02 
1925.20 
1970.47 
1873.51 
1774.38 
1678.34 
1655.32 
1576.05 
1530.33 
1488.34 
1464.82 
1470.21 

ion8 . 51 

Pee t . 

3643.37 
3571.22 
3668 . 79 
3768.10 
3802.58 
3814.49 
3769.25 
3837.29 
8004.74 
4007.28 
4178.83 
4069.25 
4170.17 
4144.25 
4264.95 
4320.92 
4068.33 
4394.28 
4410.82 
4312.10 
4211.18 
4126.80 
4117.31 
4065.02 
4263.31 
4410.19 
4580.11 
4972.43 
4713.84 
6131.94 
6297.60 
6442.11 
5627.06 
6820.79 
6959.80 
6082.34 
6227.68 
(ill6 .98 
6201.46 
6 X9.74 
6374.43 
6179.78 
6087.75 
6102.41 
6316 . 26 
6494.31 
8140.87 
5821.44 
6506 . 35 
5440.67 
6170.76 
6040.44 
4882.99 
4805.83 
4853.04 

DESCRIPTIONS O F  BENCII MARKS.* 

GENERAL NOTES DESCRIBING DIFFEREST FORMS AND MARKINQt3 OF BENCH MARKS CONNECTED WITH THE LEVEL NET . 
The notes in Precise Leveling in the United States. 1903-7. describing the various types of bench marks. have 

been reproduced in this publication. and the numbering has not been changed in any case . In d e r  that tho series 
may remain intact. some notes are included in the list which refer to bench marks described only in previous publi- 
cations . Observers should adhere to these notes in describing their bench marks and should use the corresponding 
numbers in their descriptions . 

NOTE ].-This type of bench mark is the red metal disk designed by the Coast and Geodetic Survey. lettered 
"U . S . Coast and Geodetic Survey. B . M . $250 fine or imprisonment for disturbing this mark." The disk is 3 inches 
in diameter. with a 3-inch tenon upon tho back for setting it. and is set in cement flush with a horizontal or vortical 
surface . In  the latter cme a horizontal mark cut on it. or the horizontal mark of a cross. is the bench mark . 

NOTE Z.-This type of bench mark has the same lettering as that referred to in note 1. and ia n 3-inch red metal 
cap. somewhat curved. screwed upon a 4-foot or 4s-foot  iron pipe set in the ground and usually cemented a t  t. he 
base. from 4 to G 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 the cap . 

NOTE 3.-This type of bench mark is B stone post 4 feet long set in the ground with G inches exposed. and this 
portion is dressed . The upper surface is 6 inches square and plane. being marked in the center with a %-inch copper 

*Any person who flnds that one of the bench marks here described is disturbed. or that the description is not in accordance with the facts. 
is requested to notify the Superintendent of the Coast and Geodetic Survey. Washington. D . C . 
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bolt, 2 inches long, set flush with the surface; the top of the bolt is the bench mark; the upper aurface of the stone 
is lettered “U. S. B. M.” and Then the post is set near the railroad these letters face the track. 

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 surrace. In  the latter case, a horizontal mark cut on the face of the bolt, or the horizontal mark of a crow, 
is the bench mark. 

NOTE 5.-This type of bench mark is the bottom of a hole in a horizontal surface, 25 millimeters square, 4 milIi- 
meters deep, lettered “U. S. B. hi.” 

NOTE G.--Tlrhere a hydrant has been used the bench mark is the highest point, a brass nut used aa a check valve. 
These may not be considered stable points. They are, however, t h e  most accurately defined of the city bench 
marks. 

NOTE 7.-Bench marks referred to this note are upon a Coast and Geodetic Survey triangulation station mark 
or witness mark, a terra cotta pipe filled and surrounded with concrete, from which projects the point of a nail. The 
bench mark is a square hole cut near the nail. 

NOTE &-This type of bench mark is the smooth bottom of a round cut, or Shallow drill hole, 8 millimeters deep 
and 25 millimeters in diameter, in a horizontal stone surface. 

NOTE 9.-Bench marks referred to this note are upon a Coast and Geodetic Survey triangulation station mark, 
a terra cotta pipe filled and surrounded with concrete, from which projects the point of a nail, against which the rod 
waa held. 

NOTE lO.-Bench marks referred to this note consist of a copper bolt in a bench mark stone, set 4 feet underground,, 
covered by a 3-inch iron pipe marked “U. S. B. M.” 

NOTE 11.-The bottom of hole about 25 millimeters square and about 4 to 5 millimeters deep, cut in the top 
of a stone or cement post about 4 feet long and with rectangular top from 4 to 8 inches on a side, projecting about, 
G inches from the ground. The top of the post is lettered ‘‘U. s. B. M.” Limestone posts are used between Holland 
and New Braunfcls, Tex., and black lava posts between Pocatello and Owyhee, Idaho. 

NOTE 12.-Tlie top of a copper bolt cemented in the top of a 4-foot reenforced concrete post, 7 inches square, 
mii& edges beveled, projecting about G inches from the ground, with the top marked “U. S. B. M.” 

NOTE 13.-The surface within an outlined square, 1 inch on each side, on a horizontal surface of masonry 01 meM, 
unlettered. 

NOTE 14.-The surface within an outlined square, 1 inch on each side, on a horizontal surface of masonry, lettered 
GLU. S.” 

NOTE 15.-The bottom of a hole in a horizontal d a c e ,  25 LUillimeters square and 4 to G millimeters deep, lettered 
“U. S.” 

NOTE 1G.-The bottom of a hole in a horizontal BuTface, 25 to 30 millimeters square, 4 millimeters deep, not lettered. 
NOTE 17.-A 3-inch aluminum or bronze disk* lettered “U. 8. Geological Survey B. Af. $250 fine or imprison- 

ment for disturbing this mark. Each disk is stamped with tlie approximate 
elevation in feet and a letter or letters to indicate the datum plane. This elevation and the datum letter or lettern 
u s u & r  form ~e name by which the bench mark iS designated in this publication. 

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

NOTE 19.-A bench mark referred to this note was eslablished by the Corpsof Engineers, U. S. Army. It is 
i&e top of a long section of iron rail driven in the center of tlie railroad track on the south jetty, Galveston, Tex. 

NOTE 20.-A cross on the top of a section of rail set vertically in the ground. Those designated “hf. &I.” (&e 
monument) mark tlie exact mile which is indicated by the numeral following; tlie others are designated M.1, 
(rail monument). 

NOTE 2].-A bench mark of the Baltimore and Ohio Railroad, being a section of rail, sometimes marked with 
a cmm, set vertically between the tracks; when there are several tracks it is set between the rails of the main track. 

NOTE 22.-A bench mark of the Baltimore and Ohio Railroad, consisting of a section of rail set vertically & 
the ground near tlie track. 

NOTE 2 3 . - ~  bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in an abutment 
of a bridge. It is in tho right-hand end of the farther abutment, when proceeding from Cumberland, Md., toward 
Wheeling, W. Va. 

NOTE: 24.-A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt in the bridge seat of 
rn abutment. It is in the right-hand end of the bridge scat of the farthor abutment, when proceeding from Cum- 
berland, Md., toward Wheeling, w. Ira. 

NOTE 25.-This type of bcnch mark is a square post of concreto made of Portland cement and fine gravel, of the 
gade  called artificial stone, somewhat finer than that of which sidewalk blocks are made. It is 4 feet long, projecting 
3 inches above the ground, 6 inches square at the base, and 4 inches square at the top, With a copper bolt set flush 
with the top surface, which is lettered “u. S. B. M Z  

NOTE 2(3.-A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in a culvert or 
bridge. It is in the farther end of the right-hand coping, when proceeding from Cumberlaad, Md., toward Wheeling, 
W. Va. 

Elevation above 8- -feet. Datum -.” 

. 

It is to the right, when proceeding from TVarwick, Ohio, to Wheeling, W. Va. 

* s a  illustration on p. 550, Appendix 8, Rcport for 1899; and U. S. Geologicnl Survey Report, 1890-97, Part I, pp. 220-228; also bulletins 
of the u. 8. ~eological Survey giving the results of leveling in t he  various states. 
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NOTE 27.-A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in rock in place, 
on the left-hand side of the track when proceeding from Cumberland, Md., toward Wheeling, W. Va. 

NOTE 28.-A bench mark of the Baltimore and Ohio Railroad, consisting of‘a copper bolt set in rock in place, 
on the right-hand side of the track when proceeding from Poley, Pa., toward Chicago Junction, Ohio. 

NOTE 29.-A bench mark of the Baltimore and Ohio Railroad, consisting of a section of rail set vertically in the 
ground on the left-hand side of the track, when proceeding from Poley, Pa., toward Chicago Junction, Ohio. 

NOTE 30.-A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in the end of the 
bridge seat of a bridge. When proceeding from Foley, Pa., toward Chicago Junction, Ohio, it is in the right-hand 
end of the nearer of the two abutments of the bridge. 

NOTE 31.-A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in the end of the 
bridge seat of a bridge. When proceeding from Foley, Pa., toward Chicago Junction, Ohio, it is in the right-hand 
end of the farther of the two abutments of the bridge. 

NOTE 32-4 bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in an abutment of 
a bridge or culvert. It is on the right-hand end of the nearer abutment when proceeding from Foley, Pa., toward 
Chicago Junction, Ohio. 

NOTE 33.-A bench mark of the Baltimore and Ohio Railroad, consisting of a copper bolt set in an abutment of 
a bridge or culvert. It is on the right-hand end of the farther abutment when proceeding from Foley, Pa., toward 
Chicago Junction, Ohio. 

NOTE 34.-This type of bench mark is a stone post of Sioux quartzite, or so-called pink jasper, 4 feet long, set 
in the ground with G inches exposed, and this portion is rough dressed. The upper surface is 6 inches square, being 
marked in the center with a %-inch copper bolt, 2 inches long, set fluah with the surface; the top of the bolt is the 
bench mark; the upper surface of the stone is lettered “U. S. B. M.” and when the post is set near the railroad these 
letters face the track. 

inch deep, cut in the top of a reinforced concrete 
post, 4 feet long and 7 inches square, projecting about 6 inches above the ground. The top of the post is lettered 
“U. S. R. M.” 

NOTE 36.-This type of bench mark is a %-inch copper bolt, 2 inches long, set in lead or cement, flush with a 
horizontal or vertical surface, lettered “U. S.” In the latter case, a horizontal mark on the face of the bolt is the 
bench mark. 

NOTE 37.-A bench mark referred to this note was described by the Baltimore and Ohio Railroad as “a copper 
bolt set as described above in foundation for P. & L. E. R. R. signal bridge.” Tho reference “as above” is to the 
description of B. & 0. 3598, immediately preceding: “Copper bolt set in a concrete foundation of P. & L. E. R. R. 
signal bridge * * * in the mor0 easterly of two northern pedestals.” In  the original descriptions of all the 
Baltimore and Ohio Railroad bench marks the expressions “easterly, ” “northerly, ” etc., referred to tlie general 
direction of the railroad and not to the actual direction at the point. 

NOTE 38.-These bench marks were set and located geodetically in the winter of 1892-93, and their geographical 
positions are published in Report of 1893, pages 3608-3619. 

Each stone-line bench mark consists of a vitrified tile 18 by 18 by 4 inches. A copper bolt is leaded vertically 
in the center cf this tile, tlie upper end projecting slightly above face of tile. On the surface of the tile surrounding 
the bolt is tho inscription “Mississippi River Commission.” 

NOTE 35.-The bottom of a hole 1 inch square and about 

u. s. 
B. TI M. 

1893. 
The tile is buried in the ground from 18 to 40 inches deep, the depth varying with the nature of the material. 
On top of the tile a 4-inch wrought-iron gas pipe 4 feet long is set concentric with the copper bolt. 

- 

The lower end 
?f the pipe is expanded and fita in a circular groove molded in the tile. A cast-iron cap fits over the top of the pipe 
and is fastened thereto with bronze bolts. Tho top of the cap bears an inscription similar to that on the tile. (See 
Report of Chief of Engineers for 1894, Part 5, p. 2768.) 

NOTE 39.-All bench-mark monuments referred to as pipestone benches consist of pieces of limestone 4G centi- 

, with spherical-headed copper bolts leaded in upper faces, and 
u s  
B M  

meters square and 15 centimeters thick, marked 

buried 1.2 meten under ground, access being given through 12-centimeter iron pipes set on top. Each pipe has a 
USE 

cast-iron cap, fastened by a horizontal bolt through cap and pipe. 
B M  

raised on top. Elevations apply to the top of the bolt in the underground stone. Elevation of boss of pipe cap can be 
found in any case by adding 1.24 meters to elevation of copper bolt. (See Report of Chief of Engineers for 1902, 
Part 2, p. 1467.) 

NOTE 40.-All bench-mark monuments referred to m pipe-flange benches consist of 4-centimeter gas pipes about 
1.6 meters long, capped a t  upper end and having a 12-centimeter circular flange attached near lower end by lock nuts. 
Monumenta are set with about 0.1 meter above ground surface. Flanges are surrounded in the usual case by a 

The cap has a small boss and the letters 
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matrix of neat cement, approximately doubling the beaning area of the monument. Elevations apply to the top 
of cap. 

NOTE 41.-A permanent bench mark (P. B. M.) referred to this note consists of a %-inch copper bolt leaded 
vertically into the center of the dressed upper surface of a limestone block 18 inches square by about 6 inches thick. 
The bolt projects a little above the surface of the stone, on which are inscribed the words “Ill. River U. S. Survey 
1903.” This stone is set about 3.5 feet below the level of the ground, with its upper surface in a horizontal position. 
On the top of the stone so placed is set vertically and concentric with the copper bolt a 3-inch wrought-iron pipe 
4 feet long, split at the bottom, and expanded into two flat foot-like bases which rest on the stone and also serve to 
prevent the pipe from being pulled up. A nipple, having an external diameter equal to the internal diameter of 
the pipe and being of sufficient length to extend from the stone up into the pipe a short distance above the split, is 
placed at the bottom of the pipe to prevent the earth from closing around the copper bolt. A cast-brass cap fib over 
the top of the pipe, to which it is riveted by two bolts at right angles to each other passing through the pipe and the 
flange of the cap. On the top of the cap is inscribed in sunken letters, “Illinois River Survey. $250 h e  for disturbing 
this mark. 1903. U. 0 S. Latitude El. Longitude U. Elevation above sea 0.’’ Two elevations are obtained 
for such bench-the elevation of the top of the copper bolt in the stone in the ground and the elevation of the center 
mark, between the lettem “ U ”  and “S,” on the top of the cap. (See Document No. 263, House of Representatives, 
59th Cong., 1st sess.) 

(See Report of Chief of Engineers for 1902, Part 2, p. 1467.) 

NOTE &.-A bench mark referred to this note is the highest point in a square cut in stone and marked thus: 

NOTE &-A bench mark referred to this note consists of a copper bolt leaded verticallyinto stone, the topof the 
u u s  

u s  
0 

P D M  

bolt being the bench mark. It is lettered thus: 

NOTE 44.-A bench mark referred to this note is the center of a Cross (+) cut on the cross section or end of a piace 

NOTE 45.-A bench mark referred to this note is the highest point in a square cut in a stone surface and marked: 
of railway rail set vertically in the ground. 

S D  

P B M  
NOTE 46.-A bench mark referred to this note is center punch mark in the end of a copper bolt leaded into done, 

S D  
0 

P B M  

and lettered: 

NOTE 47.-A bench mark referred to this note is similar to that described in note 4G except it is lettered ‘tu. S. 
P. B. M.” inatead of “S. D. P. B. A$.” 

NOTE 48.-The bench marks in the line Fort Adam8 to Vicksburg, 1905-6, were said to be “the regulation tile pipe 
and bronze cap used by the Mississippi River. Commission for some years.’’ They were therefore of the B&me type 
88 those described in the Report of the Chief of Engineers for 1900, Part 7, as follows: “The new precise bench marks 
established on lines Biloxi, Miss., to New Orleans, La., and Baton Rouge, La., to Fort Adams, Miss., are of the B. M. 
form used in 1898 above St. Paul, Minn., for ordinary bench marks, and consist of tile and pipe as follows: A vitrified 
tile 18 by 18 by 4 inches, in the center of which is set vertically with lead a three-eighths inch copper bolt, the upper 
end beiw a little above the upper surface of the tile. Surrounding the bolt on the surface of the tile is the inscrip- 
tion, ‘Miasissippi River Commission, 1898, U. S. B. M.’ This tile is buried in the ground about 3 feet beneath the sur- 
face. On top the tile is placed a 4-inch wrought-iron gas pipe 4 feet long, concentric with copper bolt; the lower end 
of the pipe is split into quarters and spread out t o  prevent its being pulled up. A caat brass cap fits over the top of the 
pipe and is riveted thereto. The cap has the followiw inscription in sunken letters: ‘Mississippi River Commission, 
$250 fine for disturbiry this mark, 1898, p B. M. U. S., latitude 0, longitude 0, elevation above seam.’ The p is 
put on with a prick punch. The elevation of the top of the cap is determined; the structure has thus two bench marks.” 

NOTE 49.-A bench mark referred to in this note is the top of a copper bolt set vertically in tho top of a truncated 
aquare pyramid of concreto built below the ground surface and surmounted by a square cast-iron cover with remov- 
able lid. 

NOTE so.-A 3-inch aluminum or bronze disk* lettered “U. S. Geological Survey B. M. $250 fine or imprison- 
ment for disturbing this mark.” 

 NOT^ 51.-This type of bench mark is a 3-inch aluminum or bronze cap * (lettered as in note 50) riveted upon 
a 3-inch iron pipe sot in the ground. 

NOTE 52.-This typo of bench mark is a plain iron cap, marked with a chisel “ U  3. S ”  and screwed upon a 4-fOOt 
or 4x-foot iron pipe set in the ground. The base of the pipe is usually split and spread to a diameter of about a 
foot and set in cement. 

NOTE 53.-A type of bench mark sot by the Missouri River Commission, and consisting of a 4-inch iron pipe, 4 
feet long, resting on a stone about 18 inches square and projecting about 6 inches above the ground. The pipe has - 

* So0 footnote on page 163. 
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‘bolted to its top a cast-iron cap, marked with a triangle raised about N inch above the surface; at  the center of the 
triangle there is a copper bolt. 

NOTE 54.-This type of bench mark is a 3-inch aluminum or bronze disk lettered “U. S. Reclamation Service 
B. M. $250 fine or imprisonment for disturbing this mark. Elevation above sea level - feet. Datum -.” The 
elevation and datum are stamped on the bench mark, and it is refered to in the same manner as in Note 17. 

NOTE 55.-This type of bench mark is the upper flat end of a section of railroad rail, from 2 to 23 feet long, set 
in stones with 4 to 6 inches exposed. The upper end of the rail is stamped with a cross and the letters “U. S. B. M.” 

NOTE 56.-A copper bolt set, usually with lead, into stone or brick, with the letters “U. S. B. M.” surrounding 
the bolt. When the bolt is set in a vertical support, the exact point defined by the bench mark is indicated by a 
horizontal line or by the intersection of crosa lines on the head of the bolt in a horizontal surface; otherwise the top 
of the bolt is the bench mark. 

NOTE 5?.-A copper bolt set, usually with lead, into stone or brick; its head is divided into quadrants by cross 
lines, each quadrant containing one of the letters “U. S. B. M.” The lntersection of the cross lines is the bench mark. 

NOTE 58.-A bench mark of the Union Pacific Railroad, being a spike in a milepost or mile pole, the number of 
which is part of the designation of the bench mark. 

NOTE 59.-A brass plate, 10 centimeters in diameter, cemented into stone or brick flush with the surface. The 
raised center is marked by cross lines, the intersection of which is the bench, and by the letters “U. S. B. M.” 

NOTE 60.-A type of bench mark set by the U. S. Army Engineers. It consist:: of a concrete slab 16 by 16 by 4 
inches set about 3 feet in the ground. A copper bolt is embedded in tho concrctc slab, which ie also surmounted by an 
iron pipe 4 inches in diameter and 4 feet long with a cap bolted to its top. Thc center of the cap is directly above the 
bolt in the slab. 

NOTE Gl.-A type of bench mark set by the U. S. Army Engineers. It coiisiste of an iron pipe, 3 inches in diameter 
and 5 feet long, set 4% feet into the ground and covered with a cap. Elevationtl are taken on the knob of the cap. 

Elevations are usually taken on both the bolt and the center of thc cip. 

DEBCRIPTIONS OF PERMANENT BENCH MARKS FROM RED DESERT TO AZUSA, WYO., 1903. 

&.-Near Red Desert, Sweetwater County, Wyo. (Appendix 3, Report for 1903, p. 805).-The bench mark has been 

B,.-At Red Desert, Sweetwater County, Wyo. (Appendix 3, Report for 1903, p. 805). 
C,.-At Tipton, Sweetwater County, Wyo., 75 feet north of the center of the main tracks, in line with the west end 

of the dep0t.t (Note 11*.) 
D,.-About 1 mile east of Table Rock, Sweetwater County, Wyo., on the &st deck plate-girder bridge east of Table 

Rock, about 4& telegraph poles west of mile pole 773, on the south end of the east abutment (concrete), a square hole 
about 18 inches from retaining wall and 16 feet from outer edge and end of horizontal surface.? (Note 5*.) 

moved slightly since it was determined in 1903. 

U. P. 779-Near Honell, Sweetwater County, Vy0.t (Note 58*.) 
E,.-At Monell, Sweetwater County, Wyo., directly opposite the station sign, 12 feet west of the second telegraph 

pole east of mile pole 77934, 42 feet south of the main tracks$ (Note 11.”) 
Fa.-At Bitter Creek, Sweetwater County, Wyo., in the station park, 18 feet from the south fence and 18 feet from the 

east fence, 2 rails west of the west end of the depot, and 53 feet north of the center of the main track.? (Note 11.”) 
G,.-Aoout 2 miles east of Slack Buttes, Sweetwater County, Wyo., about 2 telegraph poles east of the half-mile 

post 79134, on a through plate-girder bridge, on the south side of the east wall, on the top of the stone extending from 
under the retaining wall.? (Note 5.*) 

U. P. 793.-At Black Buttes, Sweetwater County, Wy0.t (Note 58.”) 
H,.-At Hallwilk, Sweetwater County, Wyo., directly opposite mile pole 799, about 100 yards west of the 

section house and 4 rails east of the car house, 78 feet south of the center of the main track and 34 feet south of the 
fence.t (Note 11.*) 

U. P. 799.-At Hallville, Sweetwater County, Wy0.t 
U. P. 804.-Near Point of Rocks, Sweetwater County, Wy0.t (Note 58.”) 
I,.-One mile west of Point of Rocks, Sweetwater County, Wyo., between the fourth and fifth telegraph poles west 

of mile pole 805%) 4 rails west of the station whistle post and 7 rails east of a small trestle at  the point of curvature of 
the first curve west of Point of Rocks, 45 feet north of the track and 8 feet south of the fence.? (Note 11.”) 

(Note 58.”) 

U. P. SlO.-Near Point of Rocks, Sweetwater County, Wy0.t (Note 58.”) 
J,.-Two miles east of Salt Wells, Sweetwater County, Wyo., 9 rails west of mile pole 814%) which also marks the 

junction of sections 45 and 46, near the middle of the first curve east of Salt Wells, 75 feet south of the center of the 
track.? (Note 11.”) 

U. P. 823.-Near Baxter, Sweetwater County, Wy0.t 
K,.-At Baxter, Sweetwater County, Wyo., 5 railswest of the telegraph station, and 1 rail east of the third telegraph 

pole east of mile pole 82334, 132 feet south of the main track.? (Note 11.”) 
L,.-At Rock Springs, Sweetwater County, Wyo., on the north side of the depot, in the water table, 22 inches above 

the surface of the ground, and22inchesfrom thenorthwestcorner of the baywindow; ti square cut IetteredU. S. B. M.t 
M,.-At Rock Springs, Sweetwater County, Vyo. ,  in the west end of the Union Pacific Railroad park west of the 

passenger depot, about 12 feet from the west fence, in line with the three hydrannta of the park. (Note 11.”) 
N,.-At Rock Springs, Sweetwater County, Wyo., in the stone wall of the City Hdl,  6 inches from the pillar at  the 

north side of west entrance, 4 feet above the surface of the ground. (Note 56.”) 

(Note 58.*) 

* SW p,. 1G2-106. t This bench mark is on the Union Pacific Railroad. 
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O,.-At Rock Springs, Sweetwater County, Wyo., in the stone wall of the high school building, on the north side, 

40 feet west of the northeast corner, and 6 feet west of the north entrance; 6 feet above the surface of the ground, and 
16 inches above and to  the left of the first window west of the north entrance. (Note 56.") 

U. P. 835.-At A h  Say, Sweetwater County, TVy0.t (Note 58.") 
P,.-About 1% miles east of Wilkins, Sweetwater County, Wyo., 15 rails east of the east side of pump house, and 45 

U. P. 839.-At Wilkins, Sweetwater County, Wyo.? (Note 58.*) 
Q,.-At Green River, Sweetwater County, Wyo., in the west end of the Union Paciiic Railroad park, about equidistant 

from north and south sides and 12 feet from the fence. (Note 11.") Stone broken in shipment and cemented together. 
R,.-At Green River, Sweetwater County, Wyo., in the sandstone water table of the county courthouse, 4 feet north 

of the southeast corner, about 4 feet above the surface of the ground. 
&.-At Green River, Sweetwater County, Wyo., in the west wall of the Sweetwater Brewing Company's stone office 

and saloon, about 16 inches from the southwest corner, and about 4 feet from the ground. (Note 56," except the letters 
U. S. 13. M. were below the bolt.) 

",.-At Green River, Sweetwater County, Wyo., on the Union Pacific Railroad bridge over Green River, on south end 
of the middle red sandstone pier.? 

U,.-Near Peru, Sweetwater County, Wyo., between the sixth and seventh telegraph poles east of the office pole 
at Peru, 45 feet south of the center of the track, 5 feet from the railroad fence, and 5 feet from the croaing fence.? 
(Note 11.") The stone post is 3 feet 6 inches in the ground, projecting 1 foot, and of this depth 16 inches 

v3.--Two miles west of Bryan, Sweetwater County, Wyo., two telegraph poles east of C signpost, three rails east of 
a small stone culvert, and between the eighth and ninth telegraph poles west of mile pole 860; 70 feet north of the 
railroad track and 30 feet south of the railroad fence.? 

Vir,.-Between Bryan and Marston, Sweetwater County, WYO., about 4 telegraph poles west of mile pole 863, at &e 
north end of the sandstone abutment of the Union Pacific Railroad bridge over Black River, on the top stone of the 
retaining wall, 8 inches from the west side of the stone and G inches €rom the north end. 

X3.-Two and one-eighth miles west of Marston, Sweetwater County, ITYO., 18 miles east of Azusa, WYO., 10 feet, 
south of the fourth telegraph pole west of mile pole 868, 3 poles west of the station sign for Azusa, 65 feet south of track, 
and 45 feet from the railroad fence.? (Note 11.") 

Y,.--Four and three-fourths miles east of Granger and 1;d miles West of Azusa, Sweetwater County, wyo., on the 
north end of the red sandstone retaining wall of the Union Pacific Railroad bridge over Black River, in the top of the 
stone, 10 inches from the east edge and 10 inches from the capstone.? (Note 5.") 

feet south of the center of the track, in line with the telegraph poles.? (Note 11.") 

(Note 56.*) 

(Note 5.") 

rock. 

(Note 11.") 

(Note 5.") 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN OODEN, UTAH, AND AZUSA, wyo., 1903. 

Transit.-On a low hill west of Ogden, Weber County, Utah, near the Sari Pedro, Los Angeles & Salt Lake Railroad 
and about 2000 feet from Weber River, on the site where Wheeler Observatory formerly stood. Two sandstone piem, 
about 5 feet above ground, are still standing, and the bench mark is a square cut on the top of the eastern one. 

A.-At Ogden, Weber County, Utah, on the iron railway bridge across the Weber River, northeast of the site of Wheeler 
Observatory; a square cut on the northeast corner of the east abutment. 

B.-At Ogden, Weber County, Utah, on the corner of Twenty-fourth Street and Wall Avenue, on the east side of the 
brick building occupied by F. J. Xiesel, wholesalegrocer; near the southeast corner, in the stone water table. (Note57.") 

C.-At Ogden, Weber County, Utah, on the corner of Twenty-fifth Street and Wall Avenue, on the brick and stone 
building occupied by the Healy Hotel; on the west aide, 1 foot from the southwest corner. (Note 57.") 

D.-At Uinta, Weber County, Utah, GO feet east of the large gate across the tracks from fhe railroad station, 30 feet 
south of the road and 4 feet north of the fence.? (Note 11.") 

E.-On the second iron bridge east of Devils Gate, Morgan County, Utah, W mile from the station sign; a square 
cut on the top of the northeast abutment.? 

$'.-On the second iron bridge west of Strawberry, Morgan County, Utah, a square cut in the top of the southeast 
corner of the east abutment.? 

G.-One and one-third miles west of Morgan, Morgan County, Utah, at mile pole 1008; a square cut in the stone 
culvert on the south side of the Union Pacific Railroad tracks. 

H.-At Morgan, Morgan County, Utah, 100 yards west of the depot, in the space south of the track, halfway between 
the street and the track.? (Note 11.") 

I.-on the first iron bridge east of Croydon, Morgan County, Utah, at the foot of the "Devil's Glide"; a square cut 
in the top of the southeast comer of the east abutment.t 

J.-At Echo, Summit County, Utah, south of the tracks, directly opposite the water tank, in the field halfway 
between the easterly section house and the white cottage of the station agent, three feet from the fence.? (Note 11.") 

Geol. Echo-At Echo, Summit  County, Utah, at the east side of a wagon road at  the south end of the main street, 
just under a high hill; an iron post marked with a cross, established by the United States Geological Survey. 

I(.-$'our and one-half miles east of Echo, Summit County, Utah, and 4% miles west of Emory, Summit County, 
Utah; a square cut in the northeast corner of the east abutment of an iron bridge.? 

I,.-At Emory, Summit  County, Utah, in a field 100 yards south of the water tank and 50 feet north of the railroad 
track.? (Note 11.") 

X: 800 pp. 13-116. t This bonch mark Is on tho Unlon PaciRc nailroad. 
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M.-At Castle Rock, Summit  County, Utah, near a fence, 200 feet north of the Union Pacific Railroad tracks and 
directly opposite the depot. (Note 11.") 

N.-At Wasatch, Summit  County, Utah, on the side of a hill, a little north of the road, directly behind the depot, 
100 yards north of the Union Pacific Railroad tracks. (Note 11.") 

0.-A square cut in the first stone culvert west of Wyuta, Rich County, Utah, 200 yards west of the station sign, 
25 feet south of the Union Pacific Railroad tracks. 

6770 Evanston.--At Evanston, Uinta County, Wyo., in the front yard of the Pacific Hotel, in the corner of the yard 
west of the walk, about 19 feet south of the south rail of the south track; an iron post marked 6770, established by the 
United States Geological Survey.t 

6779 Evamton.-At Evanston, Uinta County, Wyo., in the south part of the courthome grounds, 6 feet north of 
the south fence, nearly in line with the east face of the courthouse; a tablet set in the top of a stone post and marked 
6779, established by the United States Geological Survey. 

-4,.-At Evanston, Uinta County, Wyo., in the stone comer post on the southeast corner of the depot, in the east face, 
a few inches from the corner, and 4 feet from the ground.? (Note 57.") 

BB.-At Knight, Uinta County, Wyo., 100 yards east of the station and in line with the front of the section house, 
150 paces south of the mail stand and the Union Pacific Railroad tracks. (Note 11.") 

C,.-At Altamont, Uinta County, Wyo., near the west entrance of the "Aspen Tunnel," south of the tracks, opposite 
a point on the track halfway between the station and the section house, about 100 yards from the track, near the right 
of way fence.? (Note 11.") 

D,.-At Springvalley, U n t u  County, Wyo., 100 feet west of the water tank, 40 feet north of the Union Pacific Rail- 
road tracks. (Note 11.") 

E,.-At Leroy, Uinta County, Wyo., 200 yards east of the section house, in the Union Pacific right of way south 
of the tracks, 2 feet from the fence, and nearly opposite the roadway which leads up the hill on the other side of the 
tracks. (Note 11.") 

F,.-At Bridger, Uinta County, Wyo., 200 feet northwest of mile pole 914, in the right of way, 80 feet north of the 
Union Pacific Railroad tracks and north of the station sign, 6 feet from the fence. 

Gs.-Three miles enst of Bridger, Uinta County, Wyo., in a culvert at  mile pole 911; a square cut in the top stone 
on the arch north of the tracks.? 

H,.-At Carter, Uinta County, Wyo., westof thestation and opposite mile pole 904; asquare cut in the south-southeast 
base stone of the water tank.? 

&.-At Carter, Uinta County, Wyo., on the west side of the roadway leading up the hill, 400 feet north of the Union 
Pacific Railroad tracks, 5 feet west of a telephone pole. (Note 11.") 

J,.-At Elkhurst, Uinta County, Wyo., in the Union Pacific right of way, 150 feet north of the tracks and at a deflec- 
tion angle of 45O with the tracks from a point at  the east switch of the siding. 

&.-One and two-thirds miles west of Hampton, Uinta County, Wyo., in the south arch of a stone culvert; a square 
cut on the top of the southwest corner.? 

L,.-At Church Buttes, Uintn County, Wyo., southwest of the station, 4 feet south of the second telegraph pole 
west of the depot, 100 feet south of the Union Pacific Railroad tracks. (Note 11."). 

M,.-At Church Buttes, Uinta-County, Wyo., a square cut in the south-southwest base stone of the water tank.? 
N,.-At Garrett, Uinta County, Wyo., directly opposite the station sign, 200 feet north of the tracks, about halfway 

O,.-On the first iron bridge west of Granger, Sweetwater County, Wyo., over Black Fork, in the northeast red sand- 

P,.-At Granger, Sweetwater County, Wyo., 100 paces north of main tracks opposite a point 40 paces west of the west 

YS.-Near Azusa, Sweetwater County, Wyo. 

(Note 11.") 

(Note 11.") 

between the tracks and the fence.t (Note 11.") 

stone abutment; a square cut on a shelf about 1 foot below the track level.? 

water tank.? (Note 11.") 
iSee p.167.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN OODEN, UTAH, AND POCATELLO, IDAHO, 1903. 

&-At Ogden, Weber County, Utah. (See p. 167.) 
P.-At Hot Springs, Boxelder County, Utah, one-third of a mile south of mile pole 9,400 feet south of the cattle guard 

south of the station, in the right of may of the Oregon Short Line Railroad, 40 feet east of the tracks. 
&.-At Willard, Boxelder County, Utah, behind the depot and on B line with tho south side of the depot, 100 feet 

east of the tracks and 10 feet east of the wagon road.$ 
R.-At Brighnm, Boxelder County, Utah, 50 feet south of the second road crossing north of the station, in a field 

west of the tracks, inside and 2 feet from the fence, very nearly halfway between mile poles 21 and 22, and li or G feet 
above the level of the tracks.$ 

%-At I€oneZjville, Boxelder County, Utah, 450 feet south of the south cattle guard and 30 feet north of the south 
switch, in the right of way of the Oregon Short Line Railroad, east of the tracks, 7 feet from the fence. (Note 11.") 

T.-At Dewey, Boxelder County, Utah (post ofice, Deweyville), GOO feet south of the depot, in the right of way of 
the Oregon Short Line Railroad, east of the tracks, 50 feet from the main tracks. 

U.-At Bear River, Boxelder County, Utah, near the entrance to Bear River Canyon, behind the second telegraph 
pole north of the station sign, 75 feet west of the main tracks.$ (Note 11.") 

(Note 11.") 

(Note 11.") 

(Note ll..x) 

(Noto 11.") 

* 600 pp. 112-1-168. t This bench mark is on tho Union Pacific Railroad. This bench mark is on the Oregon Short Line Railroad. 



PRECISE LEVEL N E T  ADJUSTMENT AND STANDARD ELEVATIONS. 169 
V.-At Cache Junction, Cache County, Utah, on the foundation of the water tank, in the northernmost of the two 

foundation stones parallel to the tracks.? (Note 57.") 
TV.-At Cache Junction, Cache County, Utah, opposite the north end of the long curve, between the guy-wire pole 

and tho telegraph pole, the first pole north of mile pole 49.t (Note 11.") 
X.-At Ransom, Cache County, Utah, 300 feet south of !the north switch of the siding, 8 feet back of the second 

telegraph pole south of mile pole 57, 35 paces west of the main tracks.? (Note 11.") 
Y.-In Cache County, Utah, about 150 feetsouth of the depotat Cornish, through which passes the State line between 

Utah and Idaho, in the foundation of the water tank; a square cut in the northernmost of the tmo foundation stones 
parallel to the tracks.? 

A.-At Westun, Oneida County, Idaho, 100 feetwest of the tracks and 400 feet north of the road leading to t l ~ c  t o m . ?  
(Note 11.") 

13.-At Dayton, Oneida County, Idaho, in the northwest corner of a plat of ground adjacent to the station sign and 
mail stand, 10 feet east of the sidetrack and nearly opposite the first pole north of mile pole 71, 100 feet east of the 
whistle post.? (Note 11.") 

C.-At Garner, Oneida County, Idaho, in the foundation of the water tank; a square cut in the northernmost of the two 
foundation stones parallel to the tracks.? 

D.-At Gamer, Oneida County, Idaho, 135 paces west of the tracks, opposite the station R i p ,  10 feet from the wire 
fence.t (Note 11.") 

E.--Near Oxford, Bannock County, Idaho, in the yard of an abandoned creamery, 12 feet south of the gate, 30 paces 
east of the main tracks.? (Note 11.") 

F.--3.7 miles north of Sulan Lake, Bannock County, Idaho, at milo pole 88, 1 foot north of the white fence on tile 
north side of the first road crossing the tracks pouth of the hill, known as "Red Rock," in the angle made by the 
main right-of-way fence and the roadway fence, 100 feet east of tho tracks.? (Note 11," except that the post is sot 
nearly flush with the ground.) 

G.-At Downey, Bannock County, Idaho, in the southwest corner of the Commercial Hotel yard, 5 feet from the 
south and west fences, 100 yards east of the railway station.? (Note 11.*) 

H.-At Narsh Valley, Bannock County, Idaho, opposite a Point On the tracks 150 feet north of the station sign, 180 
feet northwest of the semaphore, and 100 feet west of the track5.t (Note 11.*) 

I.-& illcCammun, Bannock County, Idaho, opposite a point On the tracks 150 feet north of the station, 20 feet 
southeast of the third telephone pole north of the schoolhouse, 225 feet west of the tracks, 4 feet from the fence on the 
west side of the main highway.t 

J.-About 1 mile north of Onyx, Bannock County, Idaho, near the signboard "One mile to Onyx," west of the third 
telegraph pole south of mile pole 197, 24 feet west of the right-of-way fence on the west side of the tracks.? (Note 11.") 

K.-At Inkom, Bannock County, Idaho, in the foundation of the water tank in the westernmost of tho two found&- 
tion stones parallel to the tracks; a square cut in the southeast corner.? 

L.-& Inkom, Bannock County, Idaho, near the first telegraph pole west of the station, 50 feet south of the tracks, 
between the guy Wire and the mail po1e.t (Note 11.") 

&f.-At Portneuf, Bannock County, Idaho, 4 feet south of the telephone pole opposite the midpoint between the 
two east switches of the siding, GO feet north of the tracks, 10% feet northof the north right of way fence.? (Note 11.") 

As.-.& Pocatello, Bannock County, Idaho. 
B,.-Pocatello, Bannock County, Idaho. (See below.) 

(Note 11.") 

(See below.) 

DESCRIPTIONS OF PERMANENT BENCII MARKS BETWEEN SOCATELLO AND OWYHEE, IDAHO, 1903. 

A,.-& Pocatello, Bannock County, I k h o ,  in the south end of the railroad park east of the Oregon Short Line Rail- 
road tracks, opposite the Oregon Short Line Hotel, about 35 feet south of the hydrant for the park, and about 12 feet 
from the south end fence, in line with the center row of trees. 

&.-At Pocatello, Bannock County, Idaho, in the sloping surface of the white lavatic water table of the Masonic 
Temple, about 16 inches from the large side display window of the hardware store on the Erst fioor of the building, 
about 12 feet from tho northwest comer and about 18 inches above the sidewalk; a square hole lettered U. S. 13. M. 

c,.-At Pocatello, Bannock County, Idaho, on the south end Of the stone sc~ioolhouse west of the Oregon Short Line 
Railroad tracks, in the sandstone water table, G feet from theground and 12 feet from tha southeast corner. (Note 5G.*) 

City.-At Pocatello, Bannock County, Iduho, on the rock sill of the entrance to the Pioneer Block on West Center 
Street. 

D,.-At Poutello, Bannock County, Idaho, in the lava foundation of the county courthouse, about 30 inches east 
of the northwest corner, opposite the corner of Fifth and Clark Streets, about 4 inches above the surface of the ground; 
a square hole lettered U . S . 13. M. 

E,.-& Pocatello, Bannock County, Idaho, in the southwest corner of the public scliool building east of the Oregon 
Short Line Ragroad tracks, about 5 feet east of the southwest corner, and about 5 feet G inches from the ground, opposite 
the comer of Sixth Avenue and Clark Street. (Note 56.") 

Fs.-Four miles west of Pocatello, Bannock County, Idaho, on the top of the east retaining wall on the north side of 
the concrete abutment of a deck plate-girder bridge, the first bridge with concrete abutment weat of Pocatello; 8 inches 
from the west edge of wall and 1 foot from the north end.? 

(Note 11.") 

(Note 5.") 

*See pp. 162166. t This bench mark is on the Oregon Short Lino Rsflraad. 
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G,.-Two and one-half miles west of MichawE, Oneida County, Idaho, 15 feet west of the first pole east of mile pole 
225, at the beginning of the first cut west of Michaud, 45 feet south of the center of the track, and 5 feet north of the 
railroad fence, in line with the telegraph poles.? (Note 11.") 

&.-At Bannock, Oneida County, Idaho, 4 telegraph poles west of the station sign, and 25 rails east of west switch 
stand, 75 feet south of the center of the track, and 25 feet south of the fence.? (Note 11.") 

I,.-About 2% miles east of American Falls, Oneida County, Idaho, between the third and fourth telegraph poles 
east of mile pole 237, 40 feet north from the railroad fence, GO feet south from the center of track, and 12 feet south of 
line of telegraph po1es.t (Note 11.") 

0. S. L.-At Ameriean Falls, Oneida County, Idaho, on top of southeast corner of southeast capstone of water-tank 
foundation .t 

0. S. L.-Near American Falls, Oneida County, Idaho, on bridge 217, over Snake River, on southwest corner of stone 
abutment at east end.? 

J,.-About N of a mile west of American Falls, Oneida County, Idaho, on the north side of the track, on the cap- 
stone of the west abutment of the Oregon Short Line Railroad bridge over Snake River, 10 inches from north end and 
1 foot from east edge of sandstone cap. 

K,.-One-half mile east of Napati, Blaine County, Idaho, 20 feet west of mile pole 247, 50 feet south of the center of 
the track, and 50 feet from the fence, in  line with the telgraph po1es.t (Note 11.") 

L,.-Three miles east of Wapi,  Blaine County, Idaho, 150 feet north of the center of the track and 50 feet north of 
the railroad fence.? (Note 11.") 

0. S. L.-At Wapi, Blaine County, Idaho, on southeast corner of southeast capstone of tank foundati0n.t 
&-Three miles west of Wapi,  Blaine County, Idaho, opposite the west end of the firHt curve west of Wapi, 85 feet 

N,.-One mile west of Yale (siding), Blaine County, Idaho, 70 feet south of the center of the tracks, 30 feet north of 

0. S. L.-At Minidoka, Lincoln County, Idaho, on southeast corner of southeast capstone, tank foundation.? 
O,.-At Ninidoka, Lincoln County, Idaho, directly behind mile pole 273, which is also the boundary of sections 40 

and 41,4 telegraph poles west of the office pole, 54 feet south of the pole, and 100 feet south of the tracks.?- (Note 11.") 
Pa.-About G miles west of Ninidoka, Lincoln County, Idaho, and about 1% miles east of Colburn, Idaho, opposite 

the second telegraph pole west of mile pole 279, about GO feet north of the center of the tracks.? (Note 11.") 
Q,.-Four miles west of Colburne and about 5 miles east of Kimama, Lincoln County, Idaho, 30 feet south of mile 

pole 284%, and 85 feet south of the center of the tracks.? (Note 11.") 
0. S. L.-At Kimama, Lincoln County, Idaho, on southeast comer of southeast capstone of water-tank foundati0n.t 
R,.-At Kimama, Lincoln County, Idaho, 10 rails east of the station semaphore, 120 feet south of the center of the 

tracks, directly behind and 65 feet south of the pole marking the boundary line between sections 42 and 43.t (Note 11.") 
S3.-At Senter, Lincoln County, Idaho, 735 poles west of mile pole 296, directly north of the station sign, 45 feet 

north of the center of the tracks.? (Note 11.") 
T,.-At Owinza, Lincoln County, Idaho, in the foundation of the Oregon Short Line Railroad water tank, in the 

top of the southwest corner of the southeast white sandstone cap. 
U,.-Aboiit 4 miles west of Owinza, Lincoln County, Idaho, about 30 feet east of the second telegraph pole west of 

mile pole 308, about 9 feet south of €he line of telegraph poles and about 75 feet south of the railroad tracks.? (Note 11.") 
V,.-At Dietrich, Lincoln County, Idaho, directly opposite and 54 feet south of the station sign, GG feet south of the 

center of the tracks, and 15 feet south of the line of telegraph poles.? 
W,.-At Shoshone, Lincoln County, Idaho, i n  the sandstone capstone of the  foundation of the Oregon Short Line 

Railroad water tank, in the northeast corner of the interior column on the north side. 
&.-At Slioslione, Lincoln County, Idaho, in  the northwest comer of the courthouse yard, in  line with the row of trees 

along the west side ,about 50 feet south of the northwest comer, and 5 feet from the fence inclosing the yard. (Note 11.") 
Y,.-At Shoshone, Lincoln County, Idaho, in  the red lavatic water table of the highschool building, 5 feet east 

of the  northwest corner of the building, and 4 feet from the ground. 
Z,.-One mile ea& of Tunupa,  Lincoln County, Idaho, 12 feet south of mile pole 330, opposite the station signal for 

Tunupa, and 70 feet south of the center of tracks.? (Note ll.*) 
A,.-& %nupa, L i n e o h  County, Idaho, 14 rails west of the west end of the siding, 11 poles east of mile pole 332, 

on the first bridge west of Tunupa, a bridge of the through plate-girder type with concrete abutments and sandstone 
caps and steps; i n  a corner of the third step on the south side of the west abutment.? (Note 5.*) 

B,.-At Gooding, Lincoln County, Idaho, 2 rails west of the station sign, 10 feet east of the second pole west of mile 
pole 338, 60 feet south of center of tmcks.t (Note 11.") 

C,.-At Fuller, Lincoln County, Idaho, about 7 poles east of mile pole 345, GO feet south of center of tracks, 4 feet 
south of the line of telegraph poles.? (Note 11.") 

D,.-At Bliss, Lincoln County, Idaho, in  the west end of the small railroad park west of the water tank, and nearly 
opposite mile pole 351, 3% rails east of the station semaphore, and 20 feet north of the center of the main track.? 
(Note 11.") 

&.-At Ticeska, Lincoln County, Idaho, 4 rails east of the station sign, 45 feet east of the fifth pole east of mile pole 
358 and the third pole east of the one marking the boundary line between Lincoln and Elmore counties; in  line with 
the telegraph poles, and about GO feet south of the center of the tracks.? 

(Note 5.") 

north of the center of the track, 15 feet inside the Oregon Short Line Railroad fence. 

the railroad fence, and 21 feet south of the line of telegraph poles.? 

(Note 11.") 

(Note 11.") 

(Note 5.") 

(Note 11.") 

(Note 5.") 

(Note 56.") 

(Note 11.") 

*See pp. 162-166. t This bench mark is on the Orogon Short Line Rnilrond. 
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Fd--At Hill, Elmore County, Idaho, 3% rails east of the station sign, 10 feet east of the fifth pole east of mile 

pole 366, i n  line with the poles, and 40 feet south of the center of the tracks.? (Note 11.") 
G4.-At Glenns Ferry, Elmore County, Idaho, in the center of the west end of the Oregon Short Line Railroad park 

west of the depot, about 8 feet inside of the west fence. 
H,.-At Glenns Ferry, Elmore County, Idaho, on the Oregon Short Line Railroad water tank, about 2 blocks south 

of the depot, and about halfway to the river, where the pumping plant is located; on the northwest comer of the sand- 
stone cap of the lava foundation for the northwest pillar supporting the tank. (Note 5.") 

I,.-About 4.6 miles west of Glenns F c ~ J ,  Elmore County, Idaho, about % pole east of mile pole 379 and 60 feet 
north of the center of the tracks.? (Note 11.") 

J,.-At Medbury, Elmore County, Idaho, directly opposite the station sign, 135 feet north of thp center of the 
main track and 90 feet north of the line of telegraph po1es.t (Note 11.") 

X,.-At Chalk Spur ,  Elmore County, Idaho, directly behind mile pole 391, 120 feet north of the center of the main 
track and 70 feet north of the line of telegraph poles.? (Note 11.") 

L,.-Six miles east of Mountain Home, Elmore County, Idaho, about 33 feet west of mile pole 398, which also marks 
the boundary of sections 58 and 59, 150 feet north of the center of the tracks and 54 feet north of the line of telegraph 
po1es.t (Note 11.") 

M,.-At Mountain Eome, Elmore County, Idaho, on the foundation of the Oregon Short Line Railroad water tank, 
in the southeast corner of the southeast capstone, 5 inches from the south and 5 inches from the west side. (Note 5.") 
After this bench mark was established it was learned that the tank was likely to be removed within a few yeam. 

N,.-At Mountain IIome, Elmore County, Idaho, in  the east end of the Oregon Short Line Railroad Park, about 
equidistant from north and south fences and about 6 feet from east fence. (Note 11.") 

O,.-At Mountain Bome, Elmore County, Idaho, at  the left-hand side of the Canyon Street entrance to  the oflSce 
of the Turner Hotel, in the sandstone water table, about 2% feet above sidewalk and 8 inches from corner of stone. 
(Note 58.") 

P,.-About 5% miles west of Mountain Eome, Elmore Coun@~,  Idaho, about 20 feet west of the first pole east of 
mile pole 409%, about 60 feet north of the center of the tracks, in  line with the telegraph poles.? (Note 11.") 

I Q4.-At Cleft, Elmore County, Idaho, opposite the station Si@, 1 Pole west of mile pole 415, 120 feet south of the 
tracks.t (Note 11.") 

R,.-About 3 miles east of Orchard, Ada County, Idaho, on a Concrete culvert, about 3% poles east of mile pole 422, 
about 1 foot from the retaining wall and 1 foot from the edge of the abutme1it.t 

&.-About 2% miles west of Orchard, Ada County, Idaho, 5 feet south of mile pole 428, 55 feet north of the center 
of the  tracks, and south of Orchard Farm fence.? (Note 11.") 

T,.-About 1 mile east of Owyhee, Ada County, Idaho, 5 feet north of mile pole 436, and about 45 feet south of ule 
center of the tracks.t (Note 11.") 

U,.-Three-fourths of a mile east of Owyhee, Ada County, Idaho, in the capstone of the south end of the east, abut- 
ment of an Oregon Short Line Railroad bridge, about 14 inches from end of stone and equidistant from aides. 
(Note 5.") 

V4.-At Owyhee, Ada County, Idaho, 3 poles east of the station sign, 10 feet west of mile pole 437, GO feet south of the 
center of the tracks, in line with the telegraph poles.* (Note 11.") 

W,.-At O~oyhee, Ada County, Idaho, in &e surface of the southwest corner of the capstone for the southwest column 
supporting the Oregon Short Line Railroad water tank, about 3 inches from the south edge and 4 inches from the weat 
edge of the stone. (Note 5.") 

(Note 11.") 

(Note 5.") 

DEBCRIPTIONs OF PERMANENT BENCK MARKS BETWEEN HOLLAND AND N E W  BRAUNFELS, TEX., 1903-4. 

X,.-At' IIolZand, Tex. 
Z,.-At Holland, Tex. 
W,.-Near Holland, Tex. 
A,.-About three-fourtlis mile north of Bartlett, Williamson County, Tex., on the line of the Missouri, Kansas & Texas 

Railway, about 20 feet south of mile pole 902, on the west side of the track, G feet eaPt of a telegraph pole and 3 feet 
east of the barbed wire fence. 

B,.-At Granger, Williamson County, Tm., in the southwest corner of the yard of the house of Charles Shoemaker, 
corner of Commerce and Ash Streets; 2% feet northeast of the picket fences surrounding the yard and about 140 feet 
east of the track of the Missouri, Kansas & Texas Railway. 

C,.-At Granger, Williamson County, Tex., at the northeast corner of the main entrance to  the building of the First 
National Bank'of Granger; a copper bolt, unlettered, leaded vertically'in the top of the triangular limestone step, 
al)out G millimeters below the wearing Surface. 

D,.-About two-fifths mile north of Circleville, Williamson County, Tex., on the line of the Missouri, I<ansas & 
Texas Railway, about 60 meters sout,li of the south abutment of the railway bridge over the San Gabriel Creek; at the 
railroad water tank, about 2 meters west of the track; the bottom of a square hole, 1 by 1 by inch deep, in the 
top of t he  sandstone base of the southeast column, which is 3 feet square and 2% feet high above ground. 

E,.-At Taylor, ?$Tilliamson County, Tex., in  the grass plot or gore park east of the station of the International & 
Great Northern Railroad; 25.5 meters east from the east wall of the station and 17.8 meters north from the center of 
the track nearest the station. 

(Appendix 3, Report for 1903, p. 791.) 
(Appendix 3, Report for 1903, p. 792.) 

(Appendix 3, Report for 1903, p. 791.) 

(Note 11.") 

(Note 11.") 

(Note 11.*) 

*See pp. 162-166. t This bench mark is on the Oregon Short Line Railroad. 
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F,.-At Taylor, Williamson County, Tex., in the south wall of the Taylor National Bank, corner of Main and Second 
Streets, a brick building, with first story granite; 20 feet west of the east entrance; in the wall, 2% feet above the side- 
walk. (Note 57.") 

526 Coupland.-A United States Geological Survey bench mark at Coupland, Williamson County, Tex., opposite 
the station, 50 feet east of main track of Missouri, Kansas & Texas Railway and 5 feet east of the southwest cornerof 
the fence inclosing the section-house yard; an iron post, marked 526. 

G,.-About one-fourth mile south from Coupland, Williamson County, Tex., on the line of the Missouri, Kansas 
& Texas Railway, 9% rails north from mile pole 927; opposite the south end of the first switch west ol the main track, 
about 35 feet west of the main track and 4 feet east of the right-of-way fence. (Note 11.*) 

576 S. A,-A United States Geological Survey bench mark at  Elgin,  Baa!rop County, Tex., at Union passenger 
station. 7 feet e'ast of the southeast corner of a small park, 115 feet east of the crossing of the Missouri, Kansas & Texas 
Railway and the Houston & Texas Central Railroad, 20 feet north of Houston & Texas Central Railroad main track; 
an iron post, marked 576 S. A. 

K,.-At Littig, Travis County, Tex., in the southwest corner of the yard of section house 115, almost opposite the 
east end of the switch and about 8 meters north of the main track of the Houston & Texas Central Railroad; about 1.2 
meters north and east, respectively, of the south and west fences bounding the yard. (Note 11.") 

L,.-At Manor, Davis  County, Tex., in the front wall of the brick building facing on the main street of the town, 
owned by Mr. Harris and occupied by W. H. Richardson, hardware and general merchandise; the center of a cross cut 
in the face of a copper bolt, unlettered, leaded horizontally into the street facing of the west wall of the building, about 
1.4 meters above the sidewalk and about 0.6 meter west of the show window. 

M,.-About 445 meters west of the Houston & Texas Central Railroad depot at  Dafan,  Davis County, Tex., about 
56 meters west of the first cattle guard west of the station; about 1 meter south of the line of telegraph poles and about 
7 meters north of the main track. 

N,.-About 5% miles east of theHouston & Texas Central Railroad passenger depot, at Austin,  Travis County, Ta., 
on the west stone abutment of the railway bridge over Walnut Creek; in the top layer of the backing; 1.35 meters north 
of the main track; the top of a copper bolt leaded vertically into the top of the stone, 0.18 meter west of the east edge, 
and roughly lettered U. S. B. M. 

O,.-At Aust in ,  Travis County, Tex., in the Driskill Hotel building, corner of Brazos and Sixth Streets; the top of 
a copper bolt, unlettered, leaded vertically into the top of the limestone step to the first door west of the entrance to 
the American National Bank; about 1.2 meters from the door and 0.5 meter from the wall. 

P,.-At Aust in ,  Travis County, Tex., in the passenger depot of the Houston & Texas Central Railroad, corner of 
Congress Avenue and East Third Street; in the south wall, bay projection, just west of the large door of the general 
truck or baggage room; in the face of the wall about 1.75 meters from the ground and 0.2 meter from the inside corner. 
(Note 4.") 

Geol. Austin.-A United States Geological Survey bench mark at Austin,  Trava3 County, Tex., in the freight yard of 
the Houston & Texaa Central Railroad, 60 meters west of the office door of the freight depot; an iron post close to a tele- 
graph pole and 5 meters north of the northernmost track. 

North Meridian Mark.-At Aust in ,  Travis County, Tex., on Capitol Hill; a cross on the copper bolt in the center 
of the top of ?,he square stone pillar marking the north end of the meridian line established in 1872. 

508 Austin.-A United States Geological Survey bench mark at  Austin,  Davis  County, TU., on the southwest 
corner of the post office, facing Colorado Street. 

476 Austin.-A United States Geological Survey bench mark at Austin, Travis County, Tex., on the highway bridge 
over Colorado River, in the west end of the south rock pier; a copper bolt, marked 476 feet. 

BartonA.-About 6 miles W. 19O N. of Aust in ,  Travis County, Tex., on the north side of the Austinand Bee Caves 
road, on very rough ground, upon a prominent wooded hill, abreast and north of the %mile post from Austin. The 
station mark is a 2-inch iron pipe embedded in and filled with concrete, with a nail projecting from the concrete. The 
bench mark is a chisel mark on the rim of the iron pipe. 

&.-At Elgin,  Bastrop County, Tex., on the east side of tlie station of the Missou$ Kansas & Texas Railway and 
the Houston & Texas Central Railroad, in the brick wall of the bay projection, 4 feet above the ground, 4 inches above 
the base of the bay window toward the Missouri, Kansas & Texaa Railway track, and 2 feet south of the window along 
the wall. (Note 4.") 

I,.-About 1% miles south of tlie station at  Elgin,  Bastrop County, Tex., on the line of the Missouri, Kansas & Texaa 
Railway, about 15 feet south from mile pole 936, and 3 feet inside of the west rightrof-way fence. 

J,.-About one-half mile north of the freight shed or station at  Sayers (Sayersville post oJice), Bastrop County, 
Tex., on the line of the Missobri, Kansas &*Texas Railway, about 130 feet north of mile pole 943, 5'feet inside the 
east right-of-way fence. (Note 11.") 

Qb.-About 1% miles south of Sayers (Sayersville P. O.), Bastrop County, Tex., on the line of the Missouri, Kansas 
& Texas Railway, on a large concrete culvert, about 140 meters north of a public road crossing; in the concrete of the 
culvert i n  the south corner of the east end, about 0.1 meter from each of the two edges of the comer of the culvert. 
(Note 4.") 

449 S. A.-A United States Geological Survey bench mark, about 1% miles south of Sayers (Sayersville P. O.), Baa- 
trop County, Tex., and 8% miles north of Bastrop, 4% telegraph poles south of mile pole 945,5 feet east of the northwest 
corner of the right-of-way fence a t  the public road crossing; an iron post, aarked 449 S. A.t 

(Note 11.") 

(Note 17.*) 

(Note 11.") 

*see pp. 162-106. t This bench mark is on the Missouri, Kansas & Texas Railw8g. 
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R,.-About 4 miles north of Bastrop, Bastrop County, Tex., along the line of the Missouri, Kansas & Texas Railway, 

about 70 meters south of mile pole 950: a stone post i n  the line of telegraph poles, 8.5 meters east of the track and about 
6.5 meters west of barbed-wire fence bounding the right of way. (Note 11*, except that the post is but  3 fect long 
and projects 3 inches.) 

460 S. A.-A United States Geological Survey bench mark, 4% miks north of Bastrop, Bustrop County, Tex., a t  
the crossing of the Bastrop and Elgin public road, 3 feet outside of the southeast corner of the right-of-way fence; an 
iron post, marked 460 S. A.7 

365 S. A.-A United States Geological Survey bench mark, 1.66 miles north of Bastrop, Bastrop County, Tex., 
at the northeast end of the east rock pier of the bridge over Piney Creek; a copper bolt, marked 365 S. A , ,  i n  the top 
of the  coping.? 

372 Bastrop.--A United States Geological Survey bench mark at Bastrop, Bastrop County, Tex., 100 feet southwest 
of the freight depot and 50 feet south of the Bastrop and Lagrange County road; a n  iron post, marked 372.t 

Geol. Bastrop.---A .United States Geological Survey bench mark P t  Bastrop, B U S ~ T O ~  County, Tez., in the northeast 
part of the courthouse grounds, close to the  iron fence on the north side of the grounds, and about 15 meters east of t h e  
pathway leading to the main entrance to the courthouse; a bronze tablet i n  the top nt a square stone post. The post. 
had been pulled up  and reset since it was established. 

377 Bastrop.-A United States Geological Survey bench mark at Bastrop, Bastrop County, Tez., at the northwest. 
&le of the main entrance to the courthouse; a bronze tablet set in the brick wall, niarked 377. 

Ss.-At Bastrop, Bastrop County, TPX., on the east side of the  county jail, about 1.6 meters south of the northeast 
corner, and 1.2 meters above the ground; in the plaster-covered brick wall, 0.85 meter north of the window on the east 
aide of the building nearest the northeast corner, and about 0.1 meter below the  level of the window sill. (Note 4.") 

T,.-About 2 milos south of Bastrop, Bastrop County, Tex., on the north stone abutment of the Missouri, Kallsm 
& Texas Railway bridge over Colorado River, 1.2 meters west main track and 0.3 meter belolv the top of the rails, 
i n  the top of the rough plaster-covered stone wall which forms the backing for the abutment. 

359 Hills Prairie.-A United States Geological Survey bench mark a t  Hills Prairie, Bastrop County, "ex., 28 feet 
east of the south head block, near the right-of-way fence; a n  iron post, marked 359.t 

Us.-About 2 miles north of Upton, Bastrop Count!/, TeX., on the south stone abutment of the Missouri, Kansas 
& Texas Railway bridge over Cedar Creek, on the southwest cornor; the bottom of a square hole, 11 inches squttre 
and inch deep, cut  i n  the top stone, about 0.11 meter from the north and east edges, lettered U. S. B. M. 

349 Upton.-A United States Geological Survey bench mark at Upton, Bastrop County, Tex., about 45 feet east 
of the head block at the south end of the switch, neai the right-of-way fence; an iron post, marked 349.t 

V,.-About 1% miles south of Upton, Bastrop County, Tm., on the line of the Missouri, Kansas & Texas Railway, 
about 420 meters north of mile pole 964; a stone post in the line of telegraph poles on the east side of the track, about 
midway between the track and the right-of-way fence. 

329 Smithvil1e.-A United States Geological Survey bench mark a t  Smithville, Bastrop County, T ~ x . ,  10 feet 
east of the second telegraph pole south ot mile pole 969, also the second telegraph pole north of the station; an iron 
post, marked 329.t 

TVs.-At Smithville, Bastrop County, Tm., in the brick building on Main Street owned by  Ed. Eagleston and 
occupied by  the American Express CO., in the partition wall between the express ofice and a barber Bhop, i n  a slight 
recess, 0.22 meter from either edge of the protruding wall and 1.13 metera above the pavement. (Note 4.") 

&.-At smithville, Bastrop County, TG., i n  the brick building of the Bank o! Smithville, corner of Main and Sec- 
ond Streets, in the wall, 1.2 meters above pavement and 0.b mete1 from ths edge of the wall at the window on Second 
Street. (Note 4.") 

Y,.-At Smithville, Bastrop County, Tw., i n  the Masonic Building (of brick), corner of Main and Third Streets; 
the bottom of a square hole, unlettered, cut  in the concrete ledge to the window on Third Street, 0.15 meter from the 
edge of the corner brick pillar and 0.12 meter from the window. 

433 S. A.-A United States Geological Survey bench mark about 3% miles wesl of Smithville, Bastrop County, Tm., 
about t mile east of mile pole 972, 25 feet northwest of a road crowing I an iron post, marked 433 S. A .  Reported in 
very poor condition i n  1904.t 

460 s. A.-A United States Geological Survey bench mark about 4% miles west oj SmithviZZe, Bastrop County, Tex., 
near the second telegraph pole east of mile pole 974, 65 feet northeast oi the road crossing; an iron post i n  a corner 
of the fence, marked 4CO S. A.t  

Zs.-Near Rosanky, Bastrop Counly, Tex., in  the right of way of the Miasouri. Kansas & Texas Railway, 103 metera, 
east of mile post 977 and 48 meters west of a road crossing, i n  the line 01 telegraph poles on the south side of the track. 
(Note 11.") 

512 S. A.-A United States Geological Rurvey bench mark, 120 yards west of the railroad station a t  Rosanky, Bastrop 
County, Tcx., 50 feet south of the crossing of the Rosanky and Jeddo public road; an iron post, niarked 512 S. A . t  

451 S. A.-A United States Geological Survey bench mark, M mile east of the section house at flemkens, Bastrop 
County, Tm., 4 miles mest of Rosanky and 6 miles east of Red Rock, 45 feet southwest of the settlement road crossing 
and about halfway between mile poles 983 and 984; a n  iron post, marked 451 S. A.? 

T. B. hf. 117.--Just west of nemkens, Bastrop County, Tez., the bottom of a square hole cu t  on the red rock base 
to the column at the northwest corner of the old water tank.? 

(Note 4.") 

(Note 11.") 

* Seo pp. 162-166. t This bench mark b on the Missouri, Kansas & Texas Railway. 
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A,.-About W mile west of Hemkens, Bastrop County, Tex., on the right of way of the Missouri, Kansas & Texas 
Railway, 282 meters west of a water tark near mile pole 984, in a red sandstone culvert, in the northwest corner of 
the eide north of the track, 0.37 meter from the north and west edges. (Note 5G.*) 

491 S. A.-A United States Geological Survey bench mark at Red Rock, Bustrop County, Tex., 1200 feet southeast 
of the passenger station on the Lockhart branch of the Missouri, Kansas & Texas Railway, 125 feet south of the track 
at  the intersection of the Waelder and Red Rock and the Red Rock and Rosanky public roads; an iron post, marked 
491 S. A. 

B,.-At Batman ,  Bustrop County, Tex., on the San Antonio branch of the Missouri, Kansas & Texas Railway; 
18.6 meters northeast of the signboard “Bateman,” and about 18 meters south of Red Rock-Taylorville road and railroad 
crossing; 4.87 meters from the middle of the south rail, 3.3 meters from the line of telegraph poles; the top of a copper 
bolt leaded vertically in an outcrop of red sandstone, 1.5 meters long by 0.4 meter wide, by 0.2 meter high, with the 
letters U. S. cut in the stone below the bolt. 

C,.-Three-fourth mile east of Dule, Caldwell County, Tex., on the right of way of the Missouri, Kansas & Texas 
Railway, on a red sandstone culvert, 2.3 meters east of mile pole 997; the top of a copper bolt leaded vertically into 
the center of the top of the upper southwest corner stone, 0.25 meter from the south and west edges ot the culvert, 
roughly lettered U. S. B. M. 

D,.-Two and a half miles east of Lockhart, Caldwell County, Tex., on the right of way of the hlissouri, Kansas & 
Texas Railway, in the west limestone pier of the bridge over Plum Creek; the bottom of a square hole, unlettered, 
cut in the northwest corner of the top of the southernmost topstone, 0.2 meter from the joint, 0.1 meter from the west 
edge, and 0.9 meter south of the south rail of the track. 

Geol. Lockhart.--4 United States Geological Survey bench mark at  Lockhart, Culdwell County, Tex., 30 feet south of 
the track of the Missouri, Kansas & Tesas Railway, 200 feet west of the transfer track of the San Antonio & Aransas 
Paea Railway, and 40 feet west of the road; an iron post. Reported slightly loose in 1904. 

E,.-At Lockhart, Caldwell Coun(y, Ter., on the county courthouse; in the east wall, about 1.2 meters from the 
northeast corner and about 1.2 meters above the ground; about 0.52 meter south of the granite corner stone, and 0.14 
meter above the layei of red sandstone; a cross cut in the face of a copper bolt, leaded horizontally into a block of 
limestone dressed ready for lettering, but not lettered. 

F,.-At Lockhart, Caldwell County, Tex., in the Eugene Clark Library building, about 0.42 meter north of the south- 
east corn& of the front wall of the building, and about 1.2 meters from the ground; a croes in the face of a copper bolt, 
leaded horizontally into the limestpne window ledge, lettered U S C. 

mile west of the Missouri, Kansas & Texas Railway depot at  Lockhart, Caldwell County, Tex., about 
100 meters west of the westernmost switch in the yards, in the line of telegraph poles on the railway right of way, south 
of the track. (Note 11.”) 

Geol. Clear Fork.-A United States Geological Survey bench mark, 400 feet east of the spur at Clear Fork, Caldwell 
County, Tex., 25 feet north of the center of the track and 50 feet south of the San Marcos and Lockhart road crossing; 
bn iron post. Reported very slightly loose in 1904.t 

Geol. Maxwell.-A United States Geological Survey bench mark at  Mamuell, Caldwell County, Tex., 30 feet south 
of the center of the main track, directly in front of the station; an iron post.7 

H,.-About 1% miles weFt of -Maxwell, Caldwell County, Tex., 38 meters west of milepole 1014, on the right of way 
of the Missouri, Kansas & Texas Railway; 10 meters south of track. 

100 S. A.-A United States Geological Survey bench mark about mile west of Reedville, Caldwell County, Tex., 
10 feet we& of the ninth telegraph pole east of milepole 1018, 40 feet south of the track and 30 feet east of the wagon 
road; an iron post marked 100 S. A.t  

I,.-At Sun Marcos, f lays County, Tex., opposite the freight depot of the International & Great Northern Railioad 
and just south of the track; in the middle of the southeast face of: the octagonal limestone base (3 meters high) of the 
steel water tank, 1 meter above the ground. 

J,.-At S u n  Harcos, Buys  County, Tex., at the east entrance of the courthouse, in the face of the.corner pillar of 
&eased limestone, about 1.5 meters north from the entrance and 1.5 meters above the ground. (Note 4.”) 

K,.-At S u n  Marcos, Hays County, Tex., in the building of the Glover Natiopal Bank, in the top of the limestone 
ledge step below the window at the left of the entrance, in the center of the step. (Note 4.*) 

585 San Marcos.-A United States Geological Survey bench mark near S u n  Xarcos, Hays County, Tu., on the 
International & Great Northern Railroad bridge over San Marcos River, in the west end of the north rock pier; a copper 
bolt, marked 585 feet. 

L,.-2.8 miles east of Hunter, Comal County, Tex., 25 meters east of milepole 214, on the right of way of the Inter- 
national & Great Northern Railroad, 6 meters soukh from the track. 

627 Yorks.-A United States Geological Survey bench mark near Bunter, Comal County, Tex., on the International 
& Great Northern Railroad bridge over Yorks Creek, near milepole 219, in the top of the west end of the north rock p er; 
copper bolt, marked 627 feet. 

Me.-1 mile west of Hunter, Coma1 County, Tex., 210 meters east of milepole 218, opposite post with sign “Hunter, 
1 mile,” 4.5 meters east of a crossing, on the right of way oi the International & Great Northern Railroad. (Note ll.*) 

N,.-200 meters east of Goodwin, Comal County, Tex., opposite the swicch block a t  the east end oE the siding, on 
the right of way of the International & Great Northern Railroad, 16 meters north of the track. 

Reported unstltble in 1904. 

G,.-About 

(Note 11.”) 

(Note 4.”) 

(Note 11.”) 

(Note 11.”) 
~~~ 

*See pp. 162-166. t This bench mark is on the Missouri, Knnsns & Texas Railway. 
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695 S. A.-A United States Geological Survey bench mark a t  Goodwin, Comal County, Tcx., opposite the station, 
in the riglit of way of the International & Great Northern Railroad, 50 meters north of milepole 223 and IS  meters east 
of the track; an iron post, marked 92 S. A. 695 feet. 

T,.-In Guadalupe County, Tcx., about 4 miles southeast'of New Braunfels on the New Braunfcls-Seguin highway, 
about 10 meters east from the center of the road, in  the northwest corner of the front yard of Gottfried Janer, 1 meter 
from both the north and west yard fences. 

Seguin West Base A.--64 miles from New Braunfels, Coma1 County, Tcx., 1100 meten west of the Seyin-New 
Braunfels road and about 400 meters east of Guadalupe River, on a small hill covered with ecattering mesquite brush, 
on the land of Henry Steinman. The base monument is a limestone block set in  concrete and carrying on its top surface 
a bronze station mark, SO millimeters in  diameter, with an inner circle, countersunk, 37 millimeters in diameter, and 
the letters "U. S. C. & G. S." cast on the space between the inner and outer circles. The center 01 the inner circle is 
the bench mark. 

S e y i n  East Base A.-Near Seguin, Guadalupe County, Tex., about 2 miles northwest of Von Beckman's store and 
gin, 1050 meters east of the main road between Van Beckman's and New Braunfels, on the land of IIenry Soefje, a t  
the western edge of the live oak timber. The Ponument and mark are similar to those a t  Seguin West Base 8. 

0,.-1.35 miles east of New Braunfcls, Comal County, Tcx., in the top of the northeast limestone pier of the bridge 
of the International & Great Northern Railroad, over Gnadalupe River; the bottom of a square hole, unlettered, 0.2 
meter from the east edge and 0.G meter lrom the north edge of the pier. 

638 Coma1.-A United States Geological Survey bench mark near New Braunfcls, Comal County, Tcx., 011 the 
International & Great Northern Railroad bridge over Comal Dry Creek, in the top of the north end of the east rock pier; 
a copper bolt, marked 638 feet. 

P,.-At New Braunjcls, Comal County, Tex., on the Opera Ilouse (of yellow brick) owned b y  Louis and Otto Seekatz, 
about 1.4 meters from the sidewalk, at the base of the window just to the lelt of the entrance on San Antonio Streel. 
(Note 56.") 

Qa.-At New Braunfels, Comal County, Tes., in the Coma1 County Prison, a t  the left of the entrance to the building 
(of limestone), in the face of the square corner limestone pillar, about 7.5 meters above the sidewalk. (Note 56.") 

R,.-At New Braunfels, Comul County, Tex., in the square park a t  the ilitersection of San Antonio and S o y i n  Streets, 
in the northwest part, about 8 meters west of the center line of S a n h t o n i o  Street, and 20 meters north of the center line 
of Seguin Street. (Note 11.") 

&-At New Braunfels, C o m l  County, Tex., in the courthouse (of limestone), in the top of the low limestone wall, 
top-dressed, at the right of the steps leading to the side entrance on San Antonio Street; the bottom of a square hole, 3 
centimeters square and 0.6 centimeter deep, lettered "UT. S. C. & G. S." 

(Note ll.*) 

DESCRIPPIONS OB PERMANENT BENCH MARKS BETWEEN OWYHEE, IDAHO, AND HUNTS JUNCTION, WASH., 1904, 

V4.-At Owyhee, Ada County, Idaho.-See page 171 of this publication. 
W,.-At Owyliee, Ada County, Idaho.-See page 171 of this publication. 
&.-Three miles east of Mora, Ada County, Idaho, on the railroad right of way, 1 telegraph pole east of mile pole 

442, 30 meters south of the track, on a limestone post.? (Note 11.") 
Y,.-At Nora, Ada County, Idaho, directly opposite station sign, 2 poles west of mile pole 445, about 22 meters 

south of the center of the track, on the railroad right of way, on a lava stone post.? 
Z4.-About 1 mile west of Mora, Ada county,  Idaho, 8% telegraph poles east of mile pole 446 and 4 meters north of 

tile track; in the top of the capstone of a red sandstone culvert, 7.5 centimeters from the north edge and 7.5 centimeters 
from the west edge.t (Note le.*) 

&.-About 2 miles west of &nu, Ada County, Idaho, 20 meters east of mile pole 451, in an offset of the west abut- 
merit of bridge 222, south of the track; 35 centimeters from the eavt edge and 30 centimeters from the south edgc.t 
(Note 1G.") 

B,.-Nearly 2% miles west of Kuna,  Ada County, Idaho, 4% poles east of mile pole 4514/2, in the right of way, about 
18 meters south of the center of the track and about 1 meter south of the line of telegraph poles, on a lava stone p0st.t 
(Note 1G.") 

C6.-About 3% miles west of Kuna,  Ada County, Idaho, on the railroad right-of-way, 2 poles east of mile pole 452% 
and about 3 meters south of the center of the track in the native rock of a deep lava cut, about 0.7 meter above the 
gr0und.t (Note 14.") 

D,.-About 4 miles east of Nampa, Canyon County, Idaho, 3 poles east of mile pole 455, on the riglit of way, about 
27 meters south of the center of the track and about 0.7 meter from the fence, on a sandstone post.? (Note 11.") 

0. s. L.-At Nampa, Canyon County, Idaho, east of the station, near mile pole 459, the top of the southeast corner 
of the southeast capstone supporting a column of the water tank.? 

E,.-& Nampa, Canyon County, Idaho, in  the west'end of the Dewey Palace notel  lawn, about 4.5 meters from 
the sidewalk along the west end of the lawn and equidistant from the walks along the sides of the lawn, on a lava stone 
post. (Note 11.") 

F,.-At Nampa, Canyon County, Idaho, i n  the west face of the Citizens' State Bank building (of brick), about 25 
centimeters from the southwest corner. (Note 4.") 

(Note le.*) 

~ _ _ _ _ _ _  - 
* soe pp. 16-2-166. t This bench mark is on the Oregon Short Line Railroad. 
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G,.-At Nampa, Canyon County, Idaho, i n  the north face of the brick building occupied by the Tuttle Mercantile 
Co., 0.9 meter from the northeast corner of the building and 1 meter above the ground. (Note 4.") 

&.-At Nampa, Canyon County, Idaho, in the east face of the brick building occupied by Leeson Furniture Co., 
0.2 meter from the northeast corner and 1 meter above the ground. 

&.-At Nampa, Canyon County, Idaho, in the brick depot of the Oregon Short Line Railroad, in the top of the lower 
step at  the women's entrance facing the track, 0.15 meter from the west edge and 0.20 meter from the north edge of 
the step. (Note 16.") 

J,.-Near Nampa, Canyon County, Idaho, opposite the eighth telegraph pole west of mile pole 4G2, about 5 meters 
north of the track, in the top of a red sandstone culvert, 0.3 meter from the west edge and 0.15 meter from the north 
edge of the capstone.? (Note 16.") 

K,.-About 5 miles west of Nampa, Canyon County, Idaho, at mile pole 464, on the railroad right of way, about 
18 meters south of the center of the track on a sandstone p0st.t (Note 11.") 

L,.-Three-fourths of a mile east of Caldwell, Canyon County, Idaho, south of the track, in the west abutment of a 
bridge, 0.3 meter from the east edge and 0.3 meter from the south edge.? (Note 5.") 

M,.-At Caldwell, Canyon County, Idaho, in the brick building occupied by Baker Bros.' grocery, in the face of the 
west wall, 6 meters from the northwest comer of the building and 1.2 meters above the ground. (Note 4.") 

N,.-At Caldwell, Canyon County, Idaho, in the brick building occupied by the Steunenberg Banking & Trust Co., 
in the face of the west wall, about halfway between the north and south comers of the building and 1.2 metersabove the 
sidewalk. (Note 4.") 

O,.-At Caldwell, Canyon County, I a o ,  in the brick building occupied by the Saratoga Hotel, in the limestone 
step of the first door south of the northeast comer of the building, about 0.15 meter from the east edge and 0.1 meter 
from the south edge. 

P,.-At Caldwell, Canyon County, Idaho, in the brick building occupied by the First National Bank, in the east 
wall of the building, 0.6 meter from the southeast comer and 1.2 meters from the ground. (Note 4.") 

&,.-One mile west of Caldwell, Canyon County, Idaho, 10 meters east of mile pole 469, on the railroad bridgo over 
the Boise River, south of the track, in the top of the west abutment, 0.2 meter from the east edge and 0.2 meter from 
the 6011th edge.? (Note 16.*) 

Re-About 2% miles west of Caldwell, Canyon County, Idaho, 5 poles west of mile pole 470%, south of the track, in 
the offset of the west abutment (of concrete) of bridge 312, 0.3 meter from the south edge and 0.3 meter from the east 
edge of the abutment.? (Note 16.") 

&-Near Notus, Canyon County, Idaho, 3% poles west of mile pole 475, in the top of the west wall of a culvert of 
concrete, 8 meters south of the track, 0.1 meter from the east edge and 0.1 meter from the south edge.? (Note 16.*) 

T,.-About 2 miles west of Notus, Canyon County, Idaho, 1 pole west of mile pole 477,45 meters north of the track, 
in the southwest corner of the ranch of Asa Anderson, 2.4 meters east of a telephone pole and 6 meters north of the road 
on a sandstone post.? (Note 11.*) 

U,.-About 2 miles east of Pama, Canyon County, Idaho, 4% poles west of mile pole 481, 6 meters north of the 
track, in the top of the east wall of the sandstone culvert, 0.1 meter from the north edge and 0.1 meter from the west 
edge.t (Note 16.") 

0. S. L.-Near P a m ,  Canyo; County, Idaho, 1.5 meters west of mile pole 483, section 70, on the right of way, 
15 meters south of the track; the top of an iron rod sunk in a concrete bed, projecting 5 centimeters above the ground.? 

V,.-About 2 miles west of P a m ,  Canyon County, Idaho, 4% poles east of mile pole 485, in the west wall of a sand- 
stone culvert north of the track, 0.2 meter from the east edge and 0.2 meter from the north edge.? (Note 16.") 

W,.-In Canyon County, Idaho, about 3 miles east of Nyssa, Malheur County, Oreg., 6% poles north of mile pole 
487%, on the railroad right of way, 30 meters west of the track, 3 meters north of the road, and 3 meters east of the 
fence, on a sandstone p0st.t (Note 11.") 

X,.-In Canyon County, Idaho, about 1% miles south of Nyssa, Malheur County, Oreg., in the north (sandstone) 
abutment of bridge 327 of the Oregon Short Line Railroad over the Boise River; in the top of the offset ewt of the 
track, 0.1 meter from the south edge and 0.1 meter from the east edge. (Not0 16.") 

??.-About 1 mile south of Nyssa, Nalheur County, Oreg., in the north abutment of bridge 328 of the Oregon Short 
Line Railroad over Snakb River; in the sandstone offset east of the track, 0.2 meter from the south edge and 0.25 meter 
from the east edge. (Note 5.") 

G.-At Nyssa, MaZheur County, Oreg., in the capstone (sandstone) of the northeast pillar of the railroad water tank, 
0.1 meter from the north edge and 0.1 meter from the east edge.? 

H.-About 2 miles north of Nyssa, Malheur County, Oreg., on the railroad right of way, opposite mile pole 493, 27 
meters east of the track, on a sandstone p0st.t (Note 11.*) 

1.-About 4 miles south of Ontario, Nalheur County, Oreg., in the north abutment of bridge 331 of the Oregon Short 
Line Railroad, 6% poles south of mile pole 497, 0.2 meter from the west edge, and 0.2 meter from the south edge of the 
offset, in concrete. (Note 16.") 

J.-About 5 miles south of Ontario, Malheur County, Oreg., one-half pole south of mile pole 496, in a limestone cul- 
vert of the Oregon Short Line Railroad, about 6 meters east of the track, 0.07 meter from the east edge, and 0.1 meter 
from the north edge of the culvert. (Note 16.") 

(Note 4.") 

(Note 16.*) 

(Note 16.") 

* See pp. 162-166. t Thls bench mark is on the Oregon Short Line Railroad. 
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2143 H.-At Ontario, Malheur County, Oreg., at the corner of Main Street and the street leading to the railroad 

station, 3.6 meters east of the northeast corner, at the Carter IIouse. (Note 18.4) 
IC.-At Ontario, Halheur County, Oreg., in the west face of the brick building of the Cartcr nouse, I meter north 

of the side door, and 1.5 meters above the ground. (Note 4.") 
L.-At Ontario, Jfalheur County, Oreg., in the north face of the brick building occupied by the Oregon Forwarding 

Co., 1.5 meters east (7)  of the northeast corner, and 1.5 meters above the ground. (Note 4.") 
M.-At Ontario, Xalheur County, Oreg., in tlie south face of the brick building occupied by GriEn & Staples'sdry 

goods store, 1 meter west of the southeast corner, and 1.5 meters above the ground. (Note 4.") 
N.-About 1 mile north of Ontario, Nalheur County, Oreg., in tlie top of the north abutment of bridge 334 of the 

Oregon Short Line Railroad over Malheur River, in the top of the sandstone offset, west of the track, 0.35 meter from 
the west edge, and 0.4 meter from the south edge. 

Y,.-Near Payette, Canyon County, Idaho, about 1% miles north of Ontario, Malheur County, Oreg., in the north 
abutment of bridge 335 of the Oregon Short Line Railroad over the Snake River, east of the track in the sandstone 
offset, 0.3 meter from the south edgc, and 0.35 meter from the east edge. (Note 5.") 

2139 R(1).-2.2 miles south of Payette, Canyon County, Idaho, on the right of may of the Oregon Short Line Railroad, 
85 meters south of mile pole 503, 3 meters east of the track, (Note 18.") 

Z,.-About two-fifths mile south of Payette, Canyon County, Idaho, in the north abutment of bridge 338 of the Oregon 
Short Line Railroad over the Payette River, eaet of the track, in the sandstone offset, 0.35 meter from the east edge, and 
0.45 meter from the south edge. (Note 16.") 

&.-At Payette, Canyon County, Idaho, in the sandstone capstone of the middle pillar on the west side of the railroad 
water tank, 0.1 meter from the west edge, and 0.1 meter from the soulh edge.? (Note 16.") 

Bo.-& Payette, Canyon County, Idaho, in the north wall of tlie brick building occupied by the Moss Mercantile 
Co., 1.2 meters from the ground, and 1.2 meters west of the northeast corner. 

C,.-At Payette, Canyon County, Idaho, in the north wall of the brick building occupied by the First National Bank, 
1.2 meters above the ground, and 1.2 meters west of the northeast corner. 

2139 H(2),--0.9 mile north of Payette, Canyon County, Idaho, on the right of way of tlie Oregon Short Line Railroad, 
8 meters south of mile pole 506, at the fence line west of the track. 

2123 II.-In Canyon County, 2.6 miles south of Ciystal, Washington County, Idaho, on the right of way of the Oregon 
Short Line Railroad, at the first telegraph pole north of mile pole 509, west of the track. 

D,.-About 2.6 milessouth of Crystal, Washington County, Idaho, 4 polesnorth of mile pole 509, in asandstone culvert, 
east of the track, 0.2 meter from the east edge, and 0.15 meter from the south m1ge.t (Note 16.") 

2112 H.-6.3 milos south of WePeiser, Washington County, fdaho, on the right of way of the Oregon Short Line Railroad, 
a t  the first telegraph pole south of mile pole 512, west of the track. 

E,,-About 3% miles south of Weiser, Washington County, Idaho, 6 poles south of mile pole 515, in the south abut- 
ment of bridge 342, in the offset west of the track, 0.2 meter from the west edge, and 0.12 meter from tlie north edge.$ 
(Note 16.") 

2113 11.-3.3 miles south of Weher, Washington county ,  Idaho, on the right of way of the Oregon Short Line Railroad, 
1.2 metera north of mile pole 515, west of the track. (Note 18.") 

F,.-About one-third mile southeast of Weher, TVashington County, Idaho, in the top of tho north abutment of the 
bridge over the Weiser River, in the sandstone offset east of the track, about 0.3 meter from the south edge, and about 
0.5 meter from the east edge.f (Note 5.") 

2107 H.-At Weiser, Washington County, Idaho, at the railroad station, on the north margin of the highway, 9meters 
east of the main track of the Oregon Short Line Railroad. 

G,,.-At Weiser, Washington County,  Idaho, in the north wall of the brick building occupied by the Masonic Lodge, 
3 meters north of the southweat corner, and 1.2 meters above the ground. 

H,.-At Weiser, Washington County, Idaho, in the west wall of the brick courthouse at Oldtown, Weiser, about 
1 mile enst of the railroad station. (Note 1.*) 

2122 11.--3.2 miles southeast of Eaton,  I i b h i n g t o n  County, Idaho, on the right of way of the Oregon Short Line 
Railroad, at the first telegraph pole west of mile pole 521, south of the track, 

I,.-About 1 mile east of Eaton,  fl'mhington County, Idaho, 6 poles west of mile pole 522%, 27 meters south of the 
track of the Oregon Short Line Railroad, 1 meter South of the fence; on a sandstone post. (Noto 11.") 

2097 H . 4 . 3  milo southeast of Eaton, Kmhington  County, Idaho, on the right of way of tho Oregon Short Line Rail- 
road, at mile pole 524, west of the track. 

Jo.-About 1 milo west of &ton, TVashington County', Idaho, on tlie railroad right of way, 2 poles west of mile pole 
525, 15 meters south of the track, and 4 meters east of a telegraph pole.? (Note 2.") 

2087 H.-5.2 miles east of Olds Ferry, Washington County, Idaho, on the right of way of the Oregon Short Line Rail- 
road, 4.5 meters east of the fifth pole east of mile pole 527, 3 meters north of the track. 

2086 R.-2.2 miles east of Olds Ferry, Washington, County, Idaho, 21 meters west of the seventh pole east of mile pole 
530, 3 meters nortli of the track, on the right of way of the Oregon Short Line Railroad. (Note 18.*) 

K,.-At Ol& FemJ,  Washington County, Idaho, on the railroad right of way, 27meters east of the track and 1 meter 
from tile fence, 9 poles north of mile pole 532, and 3 poles south of the station sign; on a limestone post.? (Note 11.") 

(Note 16.") 

(Note 4.") 

(Note 4.*) 

(Note 18.") 

(Note 18.") 

(Note 18.") 

(Note 18.") 

(Note 57.") 

(Note 18.*) 

(Note IS.*) 

(Note 18.") 

- 
* SCO pp. 162-106. t This bench mark is on t h o  Oregon Short Line Railroad. 

11749'-15--12 



1'78 U. S. COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO. 18. 

2070 H.-About three-fourths mile west of Olds Ferry, Washington County, Idaho, on the right of way of the Oregon 
Short Line Railroad, 5.4 meters east of the track, opposite mile pole 533. 

2069 11.-About 4 miles west of Olds Ferry, Wzshington County, Idaho, on the right of way of the Oregon Short Line 
Railroad, a t  the first telegraph pole west of mile pole 536, 2.4 meters from the fence north of the track. (Note 18.*) 

2079 A.-2.4 miles northewt of Bunt ington ,  Baker County, Oreg., on the right of way of the Oregon Short Line 
Railroad, in a bridge over the Snake River, 1 meter east of the west end, on a stone stringer south of the track. 
(Note 17.") 

0.-About 2 miles northeast of Bunt ington ,  Baker County, Oreg., 12 poles south of mile pole 539, in  the north abut- 
ment of bridge 380 of the Oregon Short Line Railroad over Burnt River, in the concrete offset east of the track, 0.3 
meter from the cast edge, and 0.2 meter from the south edge. 

P.-About 1% miles northeast of I Iunt ington,  Baker County, Oreg., 2 poles south of mile pole 540, in  the north 
abutment of bridge 381 of the Oregon Short Line Railroad over Burnt River, in the sandstone offset east of the track, 
0.2 meter from the south edge and 0.25 meter from the east edge. 

Q.-About 1 mile northeast of I Iunt ington,  Baker County, Oreg., east of the track, 7 poles south of mile pole 540, 
in  the south abutment of bridge 382 of the Oregon Short Line Railroad over Burnt River, 0.3 meter from the south edge 
and 0.28 meter from the east edge of the sandstone olfset east of the track. 

2105 A.-At Dunlington,  Baker County, Oreg., on Washington Street, in  the front wall of the brick building of the 
Oregon Commercial Co., near the stairway between the grocery store and the drug store, in  the sixth row of bricks above 
the stone foundation. (Note 17.") Reported loose, 1903. 

R.-At Huntington,  Baker County, Oreg., in the front wall of the brick building occupied by  the Owl Drug Co. 
and the post office, midway between the show window and the stairway, west of the entrance to the store, 1.2 meters 
above the ground. (Note 57.") 

S.-About 1 mile north of Huntington,  Baker County, Oreg., in the north abutment of bridge 365 of the Oregon- 
Wasl?ington Railroad & Navigation Co., in  the concrete offset east of the track, 0.25 meter from the south edge and 0.4 
meter from the east edge. 

T.-About 2 miles north of nunl ington ,  Baker County, Oreg., in  the north abutment of bridge 364 of the Oregon- 
Wwhington Railroad & Navigation Co., in  the concrete offset east of the track, 0.25 meter from the south edge, and 0.5 
meter from the ea& edge. 

U.-About 3 miles north of Bunt ington ,  Baker County, Oreg., in the north abutment of bridge 362, in  the concrete 
offset east of the track, 0.25 meter from the south edge and 0.5 meter from the east edge.? (Note 16.") 

V.-About 3% miles north of Lluntington, Baker County, Oreg., in the north abutment of bridge 360, in the concrete 
offset emt of the track, 0.25 meter from the south edge and 0.5 meter from the east edge.? (Note 16.") 

2215 8.-About 5 miles northwest of n u n t i n g t o n ,  Baker County, Oreg., on the right of way of the Oregon-Washington 
Railroad & Navigation Co., 108 meters south of bridge 356, 9 meters east of the track, 4 meters west of the fence. 
(Note 18.") 

W.-About 5% miles northwest of Huntington,  Baker County ,  Oreg., on the right of way of the Oregon-Washington 
Railroad & Navigation Co., about % mile north of mile pole 400, about 10 meters west of the track and 5 meters west 
of the whistle board on a limestonewpost. 

X.-About 6% miles north of Bunt ington ,  Baker County ,  Oreg., about % mile north of mile pole 399, in the south 
concrete abutment of bridge 355, 2.5 meters east of the track, in an ofiset of the abutment, 35 centimeters from the 
north edge, and 35 centimeters from the east edge.? (Note 16.") 

Y.-About 8 miles north of I lunt ington,  Baker County ,  Oreg., 3 poles north of mile pole 397, i n  the north concrete 
abutment of bridge 353, i n  an offset of the abutment east of the track, 1 meter from the east edge and 0.3 meter from 
the south edge.t (Note 1G.*) 

2369 A.-About 1% miles south of Weatherby, ,Baker County ,  Oreg., on the right of way of the Oregon-Washington 
Railroad & Navigation Co., 180 meters west of the west portal of tunnel 6, 12 meters north of the track, 2.5 meters from 
the east corner of the fence. 

mile north of the station sign a t  Weatherby, Baker County, Oreg., and about 7 miles south of Durkee, 
on the right of way of the Oregon-Washington Railroad & Navigation Co., 1 pole north of mile pole 391, 15 meters west 
of the track. (Note 2.") 

&.-About % mile north of Weatherby, Baker County, Oreg., about 6% miles south of Durkee, in the north abut- 
ment of bridge 343, east of the track, in the concrete offset of the abutment, 45 centimeters from the south edge and 
62 centimeters from the east edge.? (Note 16.") 

2518 A.-About 494 m-les south of Durkee, Baker County ,  Oreg., on the right of way of the Oregon-Washington 
Railroad & Navigation Co., about 300 meters north of mile pole 389, 4 meters south of the wagon road, 7 meters north 
of the track, and 1.2 meters south of the fence. (Note 18.*) 

B,.-hbout 2% miles southeast of Durkee, Baker County ,  Oreg., on the right of way of the Oregon-Washington Rail- 
road & Navigation Co., about 1 pole north of mile pole 387, 15 meters east of the track. 

2647 A.-At Durkee, Baker County ,  Oreg., on the right of way of the Oregon-Washington Railroad & Navigation 
Co., 0.6 meter east of the depot platform, 11 meters north of the track. (Note 18.") 

C,.-About 2 miles west of Durkee, Baker County ,  Oreg., in the west concrete abutment of bridge 324, south of the 
track; in the offset of the abutment, 0.6 meter from the south edge and 0.4 meter from the west edge.? (Note 16.") 

(Note 18.") 

(Note 16.") 

(Yote E.*) 

(Note lG.*) 

(Note 16.") 

(Note 16.") 

(Note 11.") 

(Note 18.") 
Z.-About 

(Note 2.") 

*See pp. 162-166. t This bench mnrk is on tho line of tho Oregon-Wnslrington Rnilroad L Navigation Co. 
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D,.-About 3% miles west of Durkee, Baker County, Oreg.,  on the right of way of the Oregon-Washington Railroad 

& Navigation Co., 9 meters west of mile pole 381, 0.6 meter from the fence, on a limestone post. 
3139 A.-55 meters north of the section house at  Unity ,  Baker County, Oreg., and about 7 miles northwest of Durkee, 

east of the track, just east of a wagon r0ad.t (Note 1s.") 
E,.-About % mile north of the station sign a t  Unity ,  Baker County, Oreg., and about 7% milcs northwest of 

Dnrkee, in  the south concrete abutment of bridge 320, 4 poles north of mile pole 377, in  the offset of the abutment east 
of the track, 0.2 meter west of the east edge and 0.2  meter from the north edge.? (Note 1G.Q) 

F,.--hbout 3% miles southeast of Pleasant Valley, Baker County, Oreg., on the right of way of the Oregoil-l~rasliington 
Railroad & Navigation Co., 1.5 meters south of mile pole 373. 

3816 A.-At Pleasant Valley, Baker County, Oreg., 30 meters south of the track, 4.5 meters south of thesouthmest 
corner of the railroad house.? (Note 18.") (Reported in battered condition 1904). 

G,.-About % mile east of Encina, Baker County, Oreg., 4 pole3 east of mile pole 367, 12 meters south of the track 
of the Oregon-Washington Railroad & Navigation C O . ,  a t  a road crossing 3 meters east of a telegraph pole. (Note 3.") 

H,.-About 1 mile southeast of the siding a t  Norton, Baker County, Oreg., on the right of way of tlie Orcgon-1Vash- 
ington Railroad & Navigation Co., 2 poles enst of mile pole 364, i U  a concrete culvert south of the track. (Note l G . Q )  

3646 A,-At Norton, Baker County, Oreg., 45 meters north of the section house.? (Note 16.") 
I,.-About 2 miles south of Baker City, Baker County, Oreg., in  the north concrete abutment of bridge NO. 307, east 

of the track, in  an offset of the abutment, 45 centimeters from the east edge.? (Note 1 G . K )  

3433 A.-At Baker City, Baker County, Oreg.,  i n  the astronomic pier in  the front yard of the public llig-11 school. 
(Note 17.") 

J,.-At Baker City, Baker County, Oreg., i n  the north face of the brick building of the Sage & Grace JIercantile CO. ,  
1.2 meters above the ground and 3 meters east of the northwest corner of the building. 

K,.-At Baker City, Baker County, Oreg., i n  the east face of the limestone building of the Order of Elks kllowrl as 
Elks Hall, 0.6 meter from the northeast corner, 1.2 meters above the ground. (Note 1.Q) 

I,,.-At Baker City, Baker County, Oreg., i n  the north face of the limestone city hall building, 0.6 meter from the 
northwest corner, 1.2 meters above the ground. 

M2.-About 3 miles north of Baker City, Baker County, oreg. ,  On t h C  right of way of the Oregon-Washi~lgton Railroad 
& Navigation Co., a t  mile pole 354, 2 meters east of the track, on a limestone post. 

3336 A.-1.5 miles north of Wingville, Baker County, Oreg., about 6 miles north of Baker City, 180 meters east of 
Jenning's house, on the main road between Haines and Baker City, 20 meters west of the railroad track.? (Note i s .+ )  

N,.-1.5 miles south of IIaines, Baker County, Oreg., and about 9'miles north of Baker City, on tile right of 'vay of 
&e Oregon-Washington Railroad & Navigation CO., a t  mile pole 346, 27 meters west of the track. (Note 2:) 

O,.-About 2 miles north of Ilaines, Baker County, h g . ,  on the right of way of the Oregon-\Trashingtoll Railroad 
&Navigation Co., % mile north of mile pole 345, 15 meters east of the track a t  the fence corner north of the road 
crossing. (Note 2.") 

3372 A.-At Hutchinson, Baker County, Oreg., on the right of way of the Oregon-Washin,rrton Railroad & Navigatioq 
Go., 8 meters north of mile pole 342 and 13 meters west of the track. 

P,.-About 2 miles southwest of North Powder, Union County,  Oreg., on the right of way of the Oregon-TTrmhin,rrton 
Rajlroad & Navigation Co., 2% poles south of mile pole 339, 15 meters east of the track a t  a fence corner. 

3233 A-At North Powder, Union County, Oreg., on the right of way of the Oregon-Washington Railroad & Navi- 
gation CO.,  36 meters southwest of the station, and 10 meters south of the center of the track, a t  the northeast corner of 
the fence, 4 meters south of the wagon road. 

Q,.-At North Powder, Union County,  Oreg., i n  the southeast wall of the limestone building of the I. 0. 0. F., 1.2 
meters southwest from the east corner and 1.4 meters above the ground. (Note 67.") 

R,.-About 2% miles northeast of North Powder, IJnion County, Oreg., on the Oregon-Wauhington n;lilroacL& Nevi- 
gation C O .  right of way, about % mile west of mile pole 334; the center of a cross i n  a square cut  in  the face of native 
lava rock, about 3 meters north of the center of the track, and lettered <'U. S. B. If." 

S,.-About 3% miles northeast of North Powder, Union County, Oreg., on the Oregon-Washington Railroad & Navi- 
gation Co. right of way, i n  the west concrete abutment of bridge 271, north of the track. 

T,.-About 3% miles northeast of North Powder, Union County, oreg . ,  ou the Oregon-Washington Railroad & Navi- 
gation CO. right of way, i n  the west concrete abutment of bridge 270, north of the track. 

3228 A.-About 4% milev northeast of North Powder, Union County, Oreg., on the Oregon-Washington Railroad & 
Navigation C O .  riglit of way, 54 meters north of the north portal of tunnel 5 ,4 .2  meters east of the track. (Note IS.*) 

U,.-About 3 miles southwest of Telocaset, Union County, Oreg., on the Oregon-Washington Railroad & Navigation 
Co. right of way, 27 meters north of the track, a t  mile pole 331. (Note 2.*) 

V,.-About mile south of Telocaset, [Jnion County, Oreg., on the Oregon-Washington Railroad & Navigation&. 
@ht of way, 4 poles south of mile pole 328, in the northwest fence corner of a road crossing. 

3440 A.-At Telocaset, Union County, Oreg.,  on the railroad right of way, 1 meter east of the east corner of the fence 
at the section house and 5.4 meters north of the center of the tracks.? (Note 18.") 

\\r,.-About 3 miles north of Telocaset, Union County, Oreg., on the railroad right of way, east of the trackand i n  the 
line of the telegraph poles, 2 meters north of mile pole 325.t (Note 2.") 

(Note l l . * )  

(Note 11.Q) 

(Note 57.") 

(Note 1 . 3  

(Note 11.") 

(Note 16.*) 

(Note 2.") 

(Note 18.") 

(Note s.*) 

(Note 5.") 

(Note U.*) 

- - 
* SLW pp. 102-166. t This bonch mark is on the line of tho Orogon-Washington Railroad Q Nnvigntion Co. 
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3021 A.-About 4% miles south of Union Stat ion,  Union County,  Oreg., on the railroad right of way, 300 meter6 
west of the second snowshed southeast of Union Station, 4.5 meters south of the track.? 

&.-About 1% miles southeast of Union A'tation, Union County,  Oreg., on the railroad right of way, 8 polessoutheast 
of mile pole 319, 12 meters east of the track.? (Rote 2.*) 

Y,.-At Union,  Union County, Oreg., in the east face of the brick and stone building occupied by  Joseph Wright's 
store, 0.5 meter from the southeast corner and 1.2 meters above the ground. 

Z,.-At Union,  Union County, Oreg., in  the brick building occupied b y  the Foster Brown Co., dry goods; in the top 
of the stone stringer on the north side of the building, 0.6 meter from the northeast corner. 

G. S. Union.-At Union,  Union County, Oreg., in the brick and stone building owned and occupied by  the Grande 
Fbnde Valley Lodge, No. 56, of Ancient Free and Accepted Masons; in the top of the stone stringer on the east face of 
the building, 1 meter from the southeast corner. 

A,.-At Union, Union  County, Oreg., in  the west face of the brick building of the First Xational Bank, 1 meter 
from the northwest corner and 1.2 meters above the ground. (Note 57.") 

2705 A.-About 3d mile northwest of Union Stat ion,  Union County,  Oreg., on the right of way of the Oregon-Wash- 
ington Railroad & Navigation Co., 16 meters northeast of milepost 317, 2 meters south of fence. Iron post marked 
"2705 A. " 

B,.-About 3 miles northwest of Union S t a t h n ,  Union County, Oreg., on the railroad right of way, % mile southeast 
of mile pole 315, and 3 meters northwest of a telegraph pole, 15 meters northeast of the track.? (Note 2.") 

2696 A.-About 6 miles northwest of U n w n  Station, Union County, Oreg., on the railroad right of way, 0.3 mile 
northwest of mile pole 312, 15 meters south of the track.? (Note 18.*) 

C,.-About 4 miles southeast of Lagrande, Union County,  Oreg., on the railroad right of way, 5 meters northwest of 
the first pole northwest of mile pole 310 and 12 meters northeast of the  track.? 

D,.-About 2 miles southeast of Lagrande, Union County,  Oreg., on the railroad right of way, a t  trestle 212, 18 meters 
southwest of the track.? (Note 2.") 

2773 A.-At Lagrande, Union County, Oreg., on the railroad right of way, 50 meters northeast of the road crossing 
at First Street, 9 meters north of the northwest corner of the railroad tool house, and 1.2 meters west of a telegraph pole.? 
(Note 18.") 

E,.-At Lagrande, Union  County,  Oreg., in the north face of the brick building occupied b y  the grocery store of 
J. W. White, 0.3 meter from the northeast corner of the building and 1.2 meters above the ground. 

I?,.-At Lagrande, Union County, Oreg., in the front of the brick and stone building occupied b y  the Chicago Dry 
Goods Co., in the limestone pillar just south of the entrance to the stairway, 1.2 meters above the ground. 

G,.-At Lagrande, Union County, Oreg., in the front of the brick and stone building occupied by  the Lewis printing 
offices, near the southwest corner and in the top of the atone stringer below the window. (Note 1.") 

2782 A.-At Lagrande, Union County, Oreg., in the north face of the brick building of the Foley Hotel in the third 
course of plaster facing of the wall on the Chestnut Street side. (Note 17.") 

H,.-About 2% miles north of Lagrande, U n w n  County,  Oreg., on the railroad right of way, in the south. concrete 
abutment of bridge 205, in an offset west of the track 1.2 meters from the nearer rail, 0.2 meter from the inside edge of the 
steel stringers.? (Note 16.") 

I,.-About 3 miles north of Lagrande, Union County, Oreg., on the railroad right of way, 6 poles north of mile pole 
303,lO meters south of the track near the road cr0ssing.t 

2897 A.-At Perry, Union County,  Oreg., 0.6 meter east of the office of the Grande Ronde Lumber Co., 14 metere 
north of the center of the track.t (Note IS.*) 

J,.-About 1% miles south of Eilgard, Union County,  Oreg., on the railroad right of way, 1 pole west of mile pole 
299,12 meters north of the track and 3 meters east of the po1e.t (Note 2.") 

3001 A.-At Hilgard, Union County, Oreg., on the railroad right of way, 12 meters west of the first telegraph pok 
west of the depot, 7 meters north of the center of the track.? (Note 18.") (Slightly loose.) 

3581 A.-About 5% miles north of Eilgard, Union County, Oreg., on the railroad right of way, 36 meters east of 
mile pole 292, 5 meters south of the center of the track.t (Note 18.*) 

K,,-About 2% miles south of Kumelu, Union County,  Oreg., on the railroad right of way, 5 polcs north of mile 
pole 289, 4 poleq west of the signboard "Spring Spur," 15 meters east of the track.? 

4199 A.-At Kamela, Union  County,  Oreg., on the railroad right of way, 13 meters south of the telegraph office,. 
0.4 meter north of the railroad tank, 4 meters west of the center of the track.? (Note 18.") 

3958 A.-About 3% miles south of Xeacham, Umatilla County ,  Oreg., on the railroad right of way, 9 meters south- 
west of mile pole 284, 7 meters south of the center of the track.? (Note 18.") 

IC,.-About 1% miles south of Meacham, Umatilla County, Oreg., on the railroad right of way, 4 meters south of 
mile pole 282, 12 meters east of the track on a lava stone post.? (Note 11.") 

3672 A.-At Meacham, Umatilla County ,  Oreg., on the railroad right of way, 50 meters north of the station and 5 
meters east of the center of the track.? (Note 18.") 

3454 A.-About 2% miles east of Meacham, Umatilla County ,  Oreg., on the railroad right of way, 4 meters east of 
mile pole 278 and 4.5 meters north of the center of the track.? (Note 18.*) 

M,.-About 3% miles east of Neacham, Umatilla County, Oreg., on the railroad right of way, 2 poles south of m i l e  
pole 277, and 10 meters west of the track, on a lava stone post.? (Note 11.") 

(Note 18.*) 

(Note 57.*) 

(Note 1.*) 

(Note 17," the elvevation and datum letter are not given.) 

(Note 2.") 

* 

(Note 57.*) 

(Note 1.") 

(Note 2.") 

(Note 2.") 

* k pp. 162-166. t This bench mark is on tho line 01 tho Oregon-Washington Railroad & Navigation Co. 
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N,.-About 5 miles southeast of illeacham, Umatilla County, Oreg., on the railroad right of way, in  the southwest 

O,.-About 6 miles southeast of Meacham, Umatilla County, Oreg., on the railroad right of way, in the south abut- 

P,.-About 8 milcs southeast of Meacham, Umatilla County, Oreg., on the railroad right of way, in the north concrete 

Q,.-About 9% miles southeast of Meacham, Umatilla County, Oreg., on the railroad right of way, % mile east of 

2570 A.-About 434 miles west of North Fork, Umatilla County, Oreg., on the railroad right of way, 1G2 meters 

R,.-About 434 miles west of North Fork, Umatilla County, Oreg., on the railroad right of may, in the north concrete 

S,.-About 3 miles south of North Fork, Umatilla County, Oreg., 0.5 mile south of mile pole 266, in  the south abut- 

T,.-About 2.5 miles south of North Fork, Umatilla County ,  Oreg., a t  mile pole 266, 12 nieters east of the track.? 

2264 A.-About % mile north of North Forb, Umatilla County ,  Oreg., 46 meters east of the section house, 10 meters 

U,.-About 1 mile northwest of North Fork, Umatilla County, Oreg., in the north abutment of bridge 106, in  the 

V,.-About 2% miles northwest of North Fork, Umatilla County ,  Oreg., 4 poles northwest of mile pole 261, iron 

2023 A.-About 6 miles southeast of Bingham Springs (Gibbon), Umatilla County, Oreg., % mile east of mile pole 

TV,.-About 3% miles southeast of Bingham Springs (Gibbon), Umatilla County, Oreg., 2 poles southeast of mile 

X,.-About 1% miles southeast of Bingham Springs (Gibbon), Umatilla County, Oreg., in the east abutment of 

1744 A.-At Bingham Springs (Gibbon), Umatilla County, Oreg., 47 meters east of the depot, 11 meters north of the 

Y,.-About 2% miles west of Bingham Springs (Gibbon), Umtilla County, Oreg., opposite mile pole 250, 12 meters 

1523 A.-About 4 miles east of Cayuse, Umatilla County, Oreg., about % mile west of mile pole 247, 90 meters west 

Z,.-About 3% miles east of Cayuse, Oreg., in the top of a pillar of bridge 66, 2.4 meters from the south rail, 0.6 

A,.-About W in& east of cayuse, Umatdla County, Oreg., one-half pole west of mile pole 243 and 6 meters north 

B,.-About 0.3 mile west of Cayuse, Umatilla County, Oreg., in  the east abutment of a steel bridge, in the offset 

1355 A.-About 5% miles east of &%?ion, Umatilla County ,  Oreg., 270 meters west of mile pole 241, G meters south 

C,.-About 3 miles east of Mission, Umatilla County ,  oreg., G poles east of mile pole 239, 5 meters south of the 

1205 A.-At Mission, Umatilla County, Oreg., 225 meters northeast of mile pole 236, 7.5 meters north of the track, 

concrete abutment of bridge 145, in the top of the offset west of the track.? (Note 5.*) 

ment of bridge 137, in the offset west of the track.? (Note 5.") 

abutment of bridge 131, in the top of the offset east of the track.? (Note 5.") 

mile pole 271, 12 meters south of the track.? (Note 2.") 

8011th of the south end of bridge 115, 9 meters east of the center of the track.? (Note IS.*) 

abutment of bridge 115, in the top of an offset west of the track.t (Note 5.") 

ment of a steel bridge in the offset east of the track.? (Note 16.") 

(Note 11.") 

south of the track.? (Note 18.") 

top of the offset east of the track.t (Note 1.") 

pipe in the line of the poles northeast of the track.? (Note 2.") 

258, 7 meters south of the track, 10 meters east of the whistling post.? (Note 18.") 

pole 256, 18 meters west of the track.? (Note 2.") 

bridge 86, in the top of the offset north of the track.? (Note 1.") 

track, 1.2 meters east of the first telegraph pole from the dep0t.t (Note 18.") 

north of the track.? (Note 11.") 

of a road crossing, 4 meters north of the track, and 1.2 meters east of a telegraph pole.? (Note 18.") 

meter from the west edge, 0.9 meter from the south edge.t (Note 16.") 

of the track.t (Notc 2.*) 

north of the track.? (Note 16.") 

of the track and 4 meters north of a wagon road.? (Note 18.") 

track. Reported disturbed, 1912.t (Note 11.") 

1 meter east of the telegraph pole west of the switch for the siding.? (Note 18.") 

aide entrance of the St. George Hotel, in the top of the west end of the stone step. (Note l.*) 

by the Delta confectionery store, on Main Street. 

D,.-At Pendleton, Umatilla County, Oreg., a t  the entrance to the brick building of the Cruise Hotel, opposite the 

E,.-& Pendleton, Umatilla County, Oreg., in the stono runner of the entrnnce to the building of brick occupicd 

F,.-At Pendleton, Umatilla County, Orcg., in the east wall of the brick building of the Umatilla Implement Go., 

1074 A.-At Pendleton, Umatilla County,  Oreg., in  the second block of the plaster base of the west entrance (on 

G,.-About 1 mile east of Pendleton, Umatilla County, Oreg., in the west abutment of tlie steel bridge over the Uma- 

He-About 2.5 miles northeast of Pendleton, Umatilla County, Oreg., on the right of way of the Northern Pacific 

I,.-About 2 miles southwest of Ful ton ,  Umatilla County, Oreg., at mile pole 35, on tlie right of way of the Northern 
' 

(Note 1.") 

1.2 meters above the ground, 0.2 meter from the southeaat corner. (Notc 57.") 

south side) of the Umatilla County courthouse. 

tilla River, in the top of the offset, north of the track.? (Note 1.") 

Railway, 10 meters north of the track. 

Pacific Railway, 10 meters west of the track. 

(Note 17.") 

(Note 11.") 

(Note 2.") 

*Sea pp. 162-160. t This bench mark is on tho lino of tho Omgon-Washington Railroad C? Navigation Go. 
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J,.-About 1 mile north of McCormack, Umatilla County, Oreg., a t  mile pole 31, on the right of way of the Northern 

K,.-About 1 mile north of Warren, Umtilla County, Oreg., a t  mile pole 27, on the right of way, 10 meters west 

L,.-About 1.2 miles north of Belix ,  Umatilla County, Oreg., a t  mile pole 22, on the right of way, 12 meters west 

M,.-Near Smeltz (formerly Kil l ian  Junct ion) ,  ljmatilla County ,  Oreg., 1 pole south of mile pole 19; a square hole 

N,.-Near Smeltz  (formerly Kil l ian  Junct ion) ,  Umatilla County, Oreg., at  mile pole 18, on the right of way, 15 meters 

O,.-About 1 mile north of Stanton,  Umatilla County, Oreg., a t  mile pole 17, in the concrete culvert west of the 

P,.-About 1.2 miles south of Ring (formerly Canon),  Umatilla County, Oreg., 1 pole north of mile pole 12, on the 

Ra.-About 10 miles south of I Iunts  Junction, WaZlawalla County, Wash., 0.3 mile north of mile pole 10, on the 

Q,.-About 6 miles southeast of I Iunts  Junction, Wallawalla County,  Wash., a t  mile pole 6, on the right of way, 15 

Pa.-Near I€unts Junction, Wallawalla County, IVush. 

Pacific Railway, 10 meters north of the track. 

of the track.? (Note 2.*) 

of the track.? (Note 2.*) 

cu t  in  a concrete culvert, east of the track, on the right of way.? 

west of the track.? (Note 2.”) I 

track.? (Note 5.”) 

right of way, 5 meters west of the track.? 

’ right of way, 10 meters west of the track.? 

(Note 2.”) 

(Note M.*) 

(Note 11.”) 

(Note 11.”) 

meters west of the track.? (Note 11.*) 
(See p. 188.) 

DESCRIPTIONS O F  PERXANENT BENCH MARKS BETWEEN SEATTLE AND HUNTS JUNCTION, WASH., 1904. 

Tidal $=City.-At Seattle, K i n g  County,  TVash., a square cut  on the northern end of the doorsill on the west side 
of the Rainier Grand Building on Post Street, about 1.368 meters south of Madison Street and about 0.2 meter from the 
edge of the sill on Post Street. As a city bench mark, its elevation is given,% 13.790 feet above city datum. 

Tidal 5.-At Seattle, K i n g  County, TVash., the top surface of an iron hinge on a window in the rear of the old Seattle 
Athletic Club Building, now the Seneca Hotel, on Post Street, 2.402 meters north of Seneca Street and 0.681 meter 
above the lower edge of the widnow sill. 

G.-At Seattle, K i n g  County, Wash., in the Pioneer Park a t  the intersection of First Avenue, James Street, and 
Yesler Way, 5.350 meters from the east fence of the park, 5.430 meters from the west fence, and 4.070 meters south of 
the totem pole, on a granite post. (Note 11.*) 

City 1.-At Seattle, K i n g  County, Wash., a t  the entrance of the Puget Sound National Bank, corner of James Street 
and First Avenue; a square outlined in the granite step, 0.020 meter from the edge of the step and 0.030 meter from the 
granite base supporting the column a t  the side of the doorway, the face of which is inscribed “City Datum.” 

City 2.-At Seattle, K i n g  County, Wash., on the foundation for the chimney of the Rainier Heat, Light & Power Co. ’s 
generating plant, 76 meters southeast of Hill’s gas works and 5 meters from the siding of the Columbia & Puget Sound 
Railway; a cross cut  in the upper surface of the top stone on the west side of the foundation, 0.03 meter from the 
west edge of the stone. 

City 3.-At South  Seattle, K i n g  County,  Wash., 23 meters west of the intersection of Charlestown Street and Eighth 
Avenue south and about 11 meters north of C. M. Felt’s fence; the top of a tack or nail driven into the root of a mapk 
tree. 

kilometer south of Argo,  K i n g  County,  Wash., 65 meters south of the south cattle guard for the first 
railroad crossing south of Argo, 11.55 meters from the east right of way fence, 3.055 meters from the center o€ the nearest 
Columbia & Puget Sound rail, and 1.53 meters from the center of the nearest Northern Pacific rail; a shallow circular 
depression in the center of a cylindrical post of concrete set flush with the surface of the gravel between the tracks and 
marked N P on the top. 

N. P.-About 4 kilometers north of Black River and near the old spur known as Van Asselts in  K i n g  County, Wash., 
14 meters south of the crossing for logging teams, 1.52 meters from the center of the nearest Northern Pacific rail, and 1.66 
meters from the nearest Columbia & Puget Sound rail; a shallow circular depression in the center of a cylindrical post 
of concrete set flush with the surface of the gravel between the tracks and marked N P on the top. 

H.--At Black River, K i n g  County,  Wash., opposite the Northern PacSc Railway depot, 11.55 meters east of the near- 
est Columbia & Puget Sound rail and 1.925 meters west of the right of way fence, on a granite post. 

I.-About kilometer south of Black Rivcr, K i n g  Counly,  Wash., on the sandstone abutment for the approach to 
the Northern Pacific Railway bridge over Black River, on the north end of the bridge and on the west side of the track; 
a copper bolt (Note 56*) leaded into the concrete cap, 1.34 meters from the nearest rail, 0.42 meter from the south, 
and 0.190 meter from the west edge of the abutment. 

J.-At Kent ,  K i n g  County,  TVash., in  the southwest corner of Mr. Ed. Brotchi’s yard on Railroad Avenue, 0.2 meter 
from the west fence and 0.2 meter from the south fence inclosing the yard, on a granite post. 

K.-At K e n t ,  K i n g  County,  Wash., a t  the southwest corner of Gowe Street and First or Front Street, as commonly 
known in the town, a cross cut in the head of the northeast corner bolt holding the cap of the water hydrant, 2.8 metere 

As that portion of the root is dead it is not likely to last many years. (1904.) 
N.  P.-About 

(Note 11.”) 

(Note 11.*) 

*See pp. 162-106. t This bench mark is on the Northern I’aciflc Railway. 
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south of the edge of Gowe Street pavement and 3.8 meters from the corner of a store building; 0.26 meter above the 
ground. 

L.-About 2 kilometers south of Kent, and 0.S kilometer north of Thomas, King  County, Wash., on the concrete 
abutment west of the track at the north end of tho Northern Pacific Railway bridge over White River; a copper bolt 
leaded into the upper surSace of the northwest corner of the abutment, 0.1 meter from each edge and 2.22 meters from 
the nearest rail. (Note 56.") 

M.-At Auburn, King  County, Wash., 73 meters north of the small Northern Pacific Railway station, in Mr. Gil- 
more's yard, about 20 meters northeast of his house, 2 meters west of the fence inclosing his yard, and 14.35 meters 
from the nearest rail. (Note 11.") 

N.-At Auburn, Xing  County, Wash., in front of R. C. Kinleyside's hardware and furniture store; a metal disk in the 
cement sidewalk, 2.74 meters from its outer edge and 0.16 meter from the building. (Note 59.") 

0.-About N kilometer east of Auburn, King  County, Wash., in  the top of the concrete abutment for the approach 
of the Northern Pacific Railway bridge over White River; the bottom of a hole 32 niillimetere square, cut  6.4 milli- 
meters deep, 0.365 meter from the east edge, 0.18 meter from the south edge of the abutment, and 1.465 meters from the 
nearest rail. (Note 5.") 

P . 4 . 9  kilometer west of the station a t  Covington, King County, Hrash., in  the west abutment of the concrete 
approach to the Northern Pacific Railway bridge No. 2 over Jenkins Creek, 6 rails west of the nearest switch stand; a 
metal disk (Note 59 *), flush with the upper surface, 0.3 meter from the east, 0.2 meter from the south edge of the abut- 
ment, and 1.5 meters south of the nearest rail of the track. 

&.-At Covington, King  County, Wash., 36 meters west of the station of the Northern Pacific Railway, 9 meters 
south qf the main-line track, and 10 meters south of milepost 224; about in the line of telegraph poles and in the 
Northern Pacific Railway right of way, on a granite post. 

R.-1.9 kilometers west of Ravensdale, Xing County, Wash., on the Northern Pacific Railway concrete arch culvert 
1Q, 3 meters north of the track, in the upper surface at the northeast comer, 0.35 meter from the east and 0.1 meter 
from the north edge of the culvert. 

S.-At Ravensdale, King  'County, Wash., GO meters west of the Northern Pacific Railway station, 20 metem south 
of the main track, and 0.6 meter cast of the railway section house. (Note 11.") 

T.-1.7 kilometers east of Ravensdale, King County, Wash., on the Northern Pacific Railway concrete arch culvert 
1L over Beaver Creek, 4.3 meters south of the railway track; a copper bolt in the upper surface of the culvert, 0.157 
meter from the east and 0.15 meter from the south edge. 

U.-3.2 kilometers east of Ravensdale, King  County, Wash., on a concrete arch culvert, near mile pole 215,2.5 metem 
north of the Northern Pacific Railway track; a copper bolt in the upper surface, 0.15 meter from the west m d  0.15 
meter from the north edge. 

V.-Between Kanashat and Palmer Junction, King  County, Wash., about 50 meters east of mile pole 211, in the 
top of the concrete abutment for the approach a t  the west end of the bridge of the Northern Pacific Railway over Green 
River, the tenth crossing over that stream; a copper bolt, 0.17 meter from the east, 0.11 meter from the south edge, and 
1.5 meters south of the nearest rail. 

W.-At Palmer Junction, King  County, Wash., about 90 meters west of the Northern Pacific Railway station, 2 
meters south of the line of telegraph poles, and 9.19 meters south of the nearest rail on the Tacoma branch of the Nor*- 
em Pacific Railway, on a granite post. 

X.-About 4 kilometers east of Palnler Junction, X ing  County, wmh. ,  6 meters emt of tunnel No. 8 and 3 meters 
north of the Northern PaciGc Railway bridge 211 over Green River; a copper bolt set in  the natural rock. 

1046 T.-About 2.4 kilometers west of Eagle Gorge, King County, Wash., on the south end of the east concrete abut- 
ment of the Northern Pacific Railway bridge 210 over Green River; a copper bolt about 3 centimeters in diameter 
set vertically in the top of the abutment, 0.56 meter from the west and 0.53 meter from the south edge, 1.15 metem 
south of the nearest rail; the head of the bolt wa8 marked U. S. G. S. 13. M. 1046T. 

Y.-About 0.8 kilometer west of Eagle Gorge, King  County, Hhsh., on the south end of the east concrete abutment 
of Northern Pacific Railway bridge 209 over Green River; a copper bolt, set in the top of the abutment, 0.15 meter 
from its west edge and 1.55 meters from the rail. 

Z.-At Canton, King  County, Wash., GO meters easf of the station, in the Northern Pacific Railway section-house 
yard, 12.2 meters south of tho section house, and 9.7 meters north of tho nearest main-track rail, on a granite post. 
(Note 11.") 

1205 T.-At Canton, King County, wash., 120 meters emt of the railway station, 2.48 meters east of the tool house of 
the Northern Pacific Railway, 5.77 inetcrs from the nearest rail. (Note 18.") 

1335 T.-At Maywood, King County, Wash., about0.34 kilometers east of the station in the Northern Pacific Railway 
section-house yard, 0.58 meter east of the section house, and 16.7 meters north of the nearest rail of the main track. 

1531 T.-At Bot Springs, King County, Wash., about 17 meters east of the southeast corner of the depot, about 5% 
meters north of the center of the main track of the Northern Pacific Railway, and about 1 meter east of the first tele- 
p p b  pole east of the depot. The bench mark was loose and leaning badly; it was straightened up and made firm with 
concrete, care being taken to disturb iB elevation as little as possible. 

(Note 11.") 

(Note 57.") 

(Note 57.") 

(Note 57.*) 

(Note 57.") 

(Note 11.") 

(Note 57.") 

(Note 18.") 

(Note IS.*) 
-~ 

* SGO pp. lGZ-1GG. 



184 U. S. COAST AND GEODETIC SURVEP SPECIAL PUBLICATION NO. 18. 

A,.-At Hot Spri?2gs, King  County, Wash., in the lawn of the Kloeber Hotel, about 10 meters east of the walk leading 
to the depot, and about 3 meters south of the south porch of the hotel on a granite post. 

B,.-About 1.85 kilometers east of Bot Springs, King County, Vash., in the top of the retaining wall for the east 
concrete abutment of Northern Pacific Railway bridge 201,0.3 meter from the east and 1.65 meters from the north edge, 
1.3 meters north of the rail. 

1614 T.-At Lester, King County, Wash., in the brick projection at  the southwest corner of the Northern Pacific 
Railway roundhouse, about 1.5 meters above the ground. (Note 17.") This bench mark is reported to have been 
removed and placed in a different position when the roundhouse was repaired. 

C,.-About 1.5 kilometers east of Weston, King  County, Wash., in the vertical surface of the side of a rock cut, 16 
meters west of mile pole 183, 2.45 meters north of the nearest rail, and 0.7 meter above the level of the top of the rail.? 
(Note 1.") 

D,.-About 2.2 kilometers west of Borup, King  County, Wash., on the Northern Pacific Railway right of way, 
about 31 meters east of the west end of the third rock cut east of mile pole 182, 1.95 meters south of the nearest rail; 
a copper bolt stenciled B M set vertically in the natural rock. 

2776 T.-At Stampede, King  County, Wash., about 23 meters southwest of the Notrhern Pacific Railwiy station, 
about 3 meters north of the edge of the bluff forming the north bank of Deer Creek, and about 15 meters south of 
themain track. (Note 18.") This bench mark was loose and was made firm with concrete, care being taken to disturb 
ita elevation aa little 88 possible. 

E,.-About 370 meters east of Stampede, King  County, Wash., at the south side of the west entrance to Stampede 
Tunnel, in the vertical surface of the rock, about 3 meters south of the nearest rail, and about 1 meter above the level 
of the rails at  that p0int.t (Note 1.") 

F,.-About 1.7 kilometers east of Stampede, King  County, Wash., on the north side of the track in Stampede Tunnel, 
near the half-way point and at  the head of the grade in the tunnel, in the vertical brick wall forming the west side of 
a manhole, 2.15 meters north of the nearest rail, 1.55 meters above the floor, and 0.45 meter north of the side of the 
tunne1.t (Note 1.") 

2782 T.-About 340 meters east of the station at  Martin, Kittitas County, Wash., on the bank above the track, about 
12 meters east of the old station house, about 6 meters south of the main track. This bench mark was loose and was 
made firm with concrete, care being taken not to disturb its e1evation.t (Note 18.") 

GI.-About 4.5 kilometers west of Easton, Kittitas County, Wash., at the south end of the west concrete abutment 
of Northern Pacific Railway bridge 161 over Cabin Creek, about 195 meters east of mile pole 168 Pasco; a copper bolt 
stenciled B. M. set in the upper surface, 0.35 meter from the east and 0.18 meter from from the south edge, and 1.67 
meters south of the nearest rail. 

H,.-At Easton, Kittitas County, Wash., in front and 5.5 meters south of A. 0. Johnson's house, 2.35 meters east of 
Johnson Bros.' store, and 2.2 meters north of the fence inclosing the yard, a granite post. (Note 11.") 

&.-At Easton, Kittitas County, Wash., originally establiahed in the northeast corner of the yard surrounding 
A. J. Adams's residence, about 14 meters north of the house, 0.74 meter from the north fence, and 0.62 meter west of 
the east fence inclosing the yard; about 100 meters south of the Northern Pacific Railway main track. In  1907 the 
stone was moved to a position 44.6 feet S. 48' 33' W. of the original position. It is now 2 feet from the right-of-way 
fence and 48 feet from the track of the Chicago, Milwaukee & St. Paul Railway. The cap is marked with a cross. 
(Note 2.") 

J,.-About 1.8 kilometers west of Nelson, Kittitas County, Wash., on the west concrete abutment of bridge 151; a 
copper bolt (Note 56.") leaded firmly into the top surface, 0.35 meter from the west edge and 0.18 meter from the south 
edge of the abutment, 1.67 meters south of the nearest rail. The top of the bolt was hammered into a rounded form.? 

2030 T.-At Nelson, Kittitas County, Wash., about 70 meters south of the main track, 0.3 meter north of the fence, 
and 3.2 meters east of the wagon r0ad.t (Note 18.") 

K,.-At Cle E lum,  Kittitas County, Wash., at the corner of Pennsylvania Avenue and Railroad Street, 3.17 meters 
east of the southeast comer of D. B. Burcham's building and 17.8 meters northwest of the band stand; a crom cut in 
the head of the southeast bolt used in fastening the cap of a fire hydrant. 

L,.-At Cle E l u m ,  Kittitas County, Wash., at the corner of Pennsylvania Avenue and First Street; in the stone wall 
at the northwest comer of Mr. Heckman's store, facing Pennsylvania Avenue, 0.24 meter from the northwest corner of 
the building, 0.37 meter north of the south edge of the stone, and 1.2 meters above the sidewalk. 

M,.-At Cle E l u m ,  Kittitas County, Wash., in the northeast comer of Alrs. E. F. Shipmail's yard, 2 meters northeast 
of the northeast corner of the house, 1.65 meters west of the east fence, and 2 meters south of the north fence. (Note 2.") 

1838 T.-At Teanuway, Kittitas County, Wash., about 45 meters west of the station signboard and about 40 meters 
north of the main track.? (Note 18.") 

1784 T.-At Bristol, Kittitas County, Wash., 0.6 meter southeast of the southeast corner of the station and 1.64 meters 
north of the nearest rai1.t (Note 18.") 

N,.-About 4.4 kilometers east of Bristol, Kittitas County, Wash., about 155 meters east of mile pole 141, a copper 
bolt in the upper surface of a rock projecting from the side of a rock cut, 2.41 meters north of the nearest rai1.t 
(Note 57.") 

(Note 11.") 

(Note l.*) Reported about to be destroyed by raising abutments, June 1, 1907. 

(Note 1.") 

* 9ee pp. 182-106. t This bnch  mark is on the Northern Pacffic Railway. 
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O,.-About 5.5 kilometers west of Thorp, Kittitas County, Wash., about 45 meters east of mile pole 138, on a culvert 

over an irrigation ditch; a copper bolt 1.5 meters west of the east edge, 0.2 meter north of the south edge of the abutr 
ment, and 1.5 meters south of the nearest rail.? (Note 57.") 

1658 T.-About 2.5 kilometers west of Thorp, Kittitas County, Wash., a t  the first road crossing west of Thorp, about 
42 meters north of the track.? (Note 18.") 

1634 T.-At Thorp, Kittitas County, Wash., at the intersection of Main Street and Taneum Creek road. (Note 18.") 
P,.-At Thorp, Kittitas County, Wash., in the southwest corner of A. J. Schele's yard, 0.65 meter east of west fence, 

0.65 meter north of south fence, and 12.67 meters southwest of the southwest corner of the house. (Note 2.") 
U. S. Basc.-About 4.7 kilometers east of Thorp, Kittitas County, Wash., about 18 meters east of the road crossing 

and about 10 meters north of the track; the bottom of a hole 2.5 centimeters square, cut  about 6 millimeters deep, in 
the top of a stone post marked "U. S. Base. "t 

Q,.-At Ellensburg, Kittitas County, Wash., in the stone foundation of the Northern Pacific Railway roundhouse, on 
the west side of the building, about 8 meters south of the northwest door; the bottom of a hole 2.5 centimeters square, 
cut  about 6 millimeters deep, lettered U. S. B. M. 

1571 T.-At Ellensburg, Kittitas County, Wash., in the stone coping forming the top of a brick pier, marked "ASTR 
PIER," in the State Normal School grounds. 

R,.-At Ellensburg, Kittitas County, Wash., in the north stone front of the Washington State Bank, about 1.25 meters 
above the sidewalk. (Note 1.") 

&.-At Ellensburg, Kittitas County, Wash., in the yard surrounding the residence of Ernest Maddux, 1.33 meters 
from the east fence, and 1.15 meters north of the south fence. (Note 2.") 

T,.-At Thrall, Kittitas County, Wash., opposite mile pole 122, about 20 meters south of the nearest rd l ,  and 10 meters 
north of the wagon road.? (Note 2.") 

1350 T.-At Umtanum, Kittitas County, Wash., about 25 meters west of the depot, and opposite the section house, 
about 16 meters south of the nearest rail.? (Note 18.") 

U,.-About 0.9 kilometer east of Umtanum, Kittitas County, Wash., on the east concrete abutment of the bridge 
over Umtanum Creek; in the upper surface, 0.25 meter north of the south edge, 0.25 meter from the west edge of the 
abutment, and 1.55 meters south of the nearest ra2.t (Note 57") 

V,.-At the siding a t  Canyon, Kittitas County, Wash., i n  the top of the granite foundation of the water tank, at the 
northeast corner; the bottom of a rectangular hole, 5 centimeters long, 2.5 centimeters wide, and 6 millimeters deep. 
The letters U. S. B. M. were cut  near the bench mark.? 

1249 T.-At Roza, Kittitas County, Wash., opposite the Station, about 55 meters south of the nearest rail and 0.8 
meter north of the right-of-way fence.? (Note 18.") 

W,.-At Roza, Kittitas County, Wash., i n  the southwest corner of the section house yard, 1 meter north of the fence, 
1.55 meters east of the first telegraph pole east of the depot.? (Note 2.") 

1147 T.-At Selah, Yakima County, Wash., 0.85 meter west of the fence inclosing the section house yard, and 4.75 
meters south of the nearest rail.? (Note 18.") 

XI.-About 0.8 kilometer east of Selah, Yaiiima County, Wash., in  the upper surface of the center pier of masonry 
for the Northern Pacific Railway bridge Over the Yakima River, about 2 meters below the level of the rail and about 
1 meter outside the line of the north rail. (Note 6.") 

y,.-75 meters west of the station at Wenas, Yakima County, Wash., opposite mile pole 94 and about 10 meters 
north of the nearest rail.? (Note 2.*) 

1067 T.-At North Yakima, Yakima County, Wash., in the pilaster of the northwest corner of the entrance to the 
city hall building, on Front Street, about 0.5 meter above the level of the sidewalk. (Note 17.") 

Z,.-At North Yakima, Yakima ColLntY, Wash., i n  the west end of the east Northern Pacific Railway park, about 
6.1 meters east of the west fence inclosing the park. (Note 2.") 

A,.-At North Yakima, Yakima County, Wash., in  the verticd stone wall a t  the northeast corner of Sloan's drug 
store; 0.32 meter east of the door, 0.33 meter from the edge of the wall, and about 1.2 meters above the sidewalk. 
(Note 1.") 

B,.-At North Yakima, Yakima County, Wash., in the upper surface of the stone doorsill of tho stairway entrance 
on the east side of the First National Bank Building, 0.18 meter from the outer edge of the doorsill. (Note 57.") 

(&.-At North Yakima, Yakima C'ounty, Wash., i n  the surface of the cement walk leading from the residence of 
Mrs. Moore, 222 North Second Street, to the sidewalk, about 2.7 meters west of the sidewalk and O . G 1  meter south of 
the north edge of the cement walk. (Note 1.") 

D,.-About 1% miles east of Yakinia City, Yakima County, Wash., on the east concrete abutment of the Northern 
Pacific Railway bridge over Abnum Creek; the bottom of a hole 2% centimeters square and 6 millimeters deep, 
lettered r c U .  S. B. M.", 0.25 meter east of the west edge, 0.3 meter north of the south end of the abutment, and 
about 1.3 meter8 south of the nearestrail. 

855 T.-At Fapato, Yakima County, Wash., about 40 meters emt of the depot and 11 meters south of the nearest 
rail on the main track.? (Note 18.") 

&.-At Jrapato, Yakima County, Wash., in Alexander E. hlcCredy 's yard, 9.05 meters west of the house, 8.60 meters 
south of tile front fence, and about 19 meters east of his store. 

(Note 17.") 

(Note 2.") -- - .- -__ 
Y. SOU pp. 1G2-1%. t This bench mark is on tho Northorn Paciflc Railway. 
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F,.-About 4.5 kilometers east of Wapato, Yakima County, Wash., in  the upper surface of the south end of the east 
concrete abutment for the Northern Pacific Railway bridge 77, over an irrigation ditch, 0.2 meter from the west and 
south edges of the abutment, and 1.5 meters south of the nearest rail. 

775 T.-At Toppenish, Yakima County, Wash., 32.9 meters east of the Northern Pacific Railway depot, 6.55 
meters south of the nearest ra;l of the main track, and very near the northeast corner of the little park east of the depot. 
(Note 18.") 

G,.-At Toppenish, Yakima County, Wash., 21.07 meters west of the northwest corner of the section house, about 
1 meter inside the fence inclosing the yard, and 11.34 meters south of the nearest rail of the maiii track.? (Note 2.") 

&.-At Toppenish, Yakima County, Wash., i n  the upper surface of the concrete foundation supporting the pillars 
for the Northern Pacific Railway mater tank, under the northern one of the two western pillars, 0.26 meter north of 
the south edge, and 0.25 meter from the east (?) edge, 7 meters north of the nearest rail of the maiu track. (Note 57,* 
not leaded.) 

717 T.-At the first wagon road crossing over the railroad west of the siding a t  Alfalfa,  Yakima County, Wash., about 
0.8 kilometer west of mile pole G G ,  0.9 meter east of the fence for the road crossing and 13 meters south of the nearest 
rail.? (Note 18.") 

I,.-& Al fa l fa ,  Yakima County, Wash., 6.20 meters west of mile pole 66,  and 1.75 meters east of a telegraph pole, 
i n  line with the telegraph poles, and 14.67 meters south of the nearest rail of the main track.? (Note 2.") 

674 T.-At Satus,  Yakima County, Wash., 14 meters west of the northwest corner of the depot and 9.85 meters south 
of the nearest rail of the main track.? (Note 18.") 

J,.-About 0.9 kilometer east of Satus,  Yakima County, Wash., 1.78 meters west of the second telegraph pole east 
of mile pole GO, 10.89 meters south of the nearest rail and in  line with the telegraph po1es.t (Note 2.") 

717 T.-Near Mabton, Yakima County, Wash., nearly opposite milepost 56, 36 meters south of the nearest rail and 
2.8 meters north of the railway fence.? (Note 18.") 

715 T.-At Mabton, Yakima County, Wash., 16.50 meters east of the southeast corner of the Northern Pacific sec- 
tion house and just outside section house yard fence, 9.75 meters north of the nearest rail of the main track. (Note 18.") 

K,.-About 0.5 kilometer east of Habton, Yakima County, Wash., 4.35 meters west of the first telegraph pole east 
of milepost 52, and i n  line with the telegraph poles, 15.45 meters Bouth of the nearest rail of the main track.t (Note 2.") 

696 T.-At Byron, Yakima County, Wash., 126 meters east of milepost 46, 38 meters south of the nearest rail of the 
main track, 4 meters south of the center of the Prosser-Mabton wagon road, near the corner of an orchard fence.t (Note 

L,.-About 1.3 kilometers east of the siding at Byron, Yakima County, Wash., 2.5 meters west of the third telegraph 
pole west of mile pole 45, in line with the telegraph poles, and 10 meters south of the nearest rai1.t (Note 2.") 

M,.-At Prosser, BP;bbon County, Wash., i n  the upper surface of the concrete foundation supporting the pillars of 
the Northern Pacific water tank, at the southeast side of the southern one of the two eastern pillars, 0.45 meter east 
of the west edge of the foundation and 0.07 meter west of the east edge, 7.55 meters south of the nearest rail of the main 
track, (Note 57," not leaded.) 

661 T.-At PTOSSLT, Benton County, Wash., 53.5 meters west of the northwest corner of the Northern Pacific depot, 
in the corner of an orchard, 12 meters north of the nearest rail of the main track and 0.8 meter east of the sidewalk. 
(Note 18.") 

N,.-At :"rosser, Benton Cou@y, Wash., in the vertical surface of the east end of the south brick wall of the Nelson 
Rich block on Sixth Street, 1.51 meters above the foundation of the building and 0.21 meter from either edge of the 
south wall. (Note l.*) 

O,.-At Prosser, Benton County, Wash., in front of the show window of the Carl A. Jensen block on Bennett 
Avenue, in the top of the concrete coping, 1 meter west of the east edge and 2.95 meters east of the entrance to the 
drug store i n  the block. (Note 1.") 

P,.-About 0.9 kilometer east of Prosser, Benton County, Wash., 116 meters east of mile pole 40, opposite the third 
telegraph pole east of the mile pole, and 5.4 meters north of the nearest rail.? 

627 T.-At Gibbon, Benton County, Wash., about 0.7 kilometer east of milepost 35 and about 45 meters north of 
the nearest rail of the main track.t (Note 18.") 

534 T.-At Chandler (siding), Benton County, Wash., 45 meters east of mile pole 30, about 4.7 meters north of the 
center of the main track and about 0.5 meter west of the southwest corner of the fence surrounding the yard of the 
Northern Pacific section house. (Note 18.") 

Q,.-About 2.7 kilometers west of Kiona, Benton County, Wash., 0.4 kilometer east of milepost 26, jn a ledge of 
natural rock, 3.03 meters south of the nearest rail and on a level with the track.? (Note 57," not leaded.) 

515 ".-At Eiona,  Benton County, Wash., i n  the northeast corner of the railroad park west of the depot, 8.3 meters 
west of the northwest corner of the station and 3.47 meters south of the nearest rail of the main track.? (Note 18.") 

1I2.---4t A-iona, Benton County, Wash., in the southeast corner of the railroad park north of the track, 7.48 meters 
north of the nearest rail of the main track, 13.40 meters north of the  northeast corner of the station and 1.40 meters 
northwest of the corner post of the park fence, on a granite post.? (Noto 11 .*) 

S,.--1.6 kilometers east of Kiona,  Benton County, Wash., 1.52 meters east of thesecond telegraph polewest of mile 
pole 23 and 15.5 maters south of the track, in  linc with the telegraph po1es.t (Note IS.*) 

(Note 1.") 

18.") 

(Note 2.") 

* Soe pp. 162-166. t This bench mark is on the Northern Pacitlc Railway. 
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640 T.-Nearly 3 lcilometrrs west of Badger, Benton County, Wash., about 10 meters north of mile pole 19 and about 

13 meters north of the track.t (Note IS.*) 
T,.-At Badger, Benton  County,  Wksh., 21 meters north of mile pole 17, 27.8 meters north of the nearest rail of the 

main track near the line of the Northern Pacific right of way, on a granite post. 
G05. T-About 4.7 kilometers east of Badger, Benton  County, Wash., 0.95 meter east of the first telegraph pole east 

of mile pole 14, and 15.25 meters south of the nearest rail, in line with the telegraph po1es.t (Note 18.") 
587 T.-At Relief (siding), Benton County, Wash., 0.75 meter east of che seventh telegraph pole west of mile pole 8, 

and 15.50 meters south of the nearest rail of the main track, i n  line with the telegraph poles.? (Note 1S.*) 
U,.-Near Relief, Benton County,  Wash., 3.9 meters east of the first telegraph pole west of mile pole 8, 15.50 meters 

south of the track, in line with the telegraph poles, a granite post.? (Note 1l.h) 
Vz.-At Kennewick, Benton County, Wash., near the building of the Northern Pacific Irrigation Co., on Front 

Street, about 38 meters west of Yakima Street, 0.5 meter from the north and west walls of an alcove in  the northwest 
corner. (Wote 2.*) 

3G2 T.-AiKennewick, Benton County,  Wash., about 30 meters southeast from the southeast corner of the old station 
now usea for a freight depot, about 10 meterd southeast of the nearest rail of the main track, and about 3 meters nortllvcst 
of the north?.-rst corner of the section h0use.t (Note 18.*) 

%7,.-At Kennewick, Benton County,  Wash., i n  the yard surrounding the residence of I,. E. Moore, 5.1 meters 
aouthwest of the southwest corner of the house, 5 meters east of the fence inclosing the yard i n  front of tlle house, alld 
70 meters north of the main track of the  Northern Pacific Railway, on a granite post. (Note 11 .*) 

X,-About 2 kilometers east of Kennewirk, B a t o n  County, W a s 7 ~ ,  a t  the west end of the Northern Pacific Railway 
bridge over Columbia River, on the south side of the track, in the top of the concrete cap €or the  concrete pier. about 
0.15 meter from the east and west edges, and 2.20 meters below the level of the track. (Note I.*) 

Y,.--About 2 kilometers west of the depot a t  Pasco, Frankl in  County ,  Wash., a t  the east end of tho Nort11crn 
Pacific Railway bridge over Columbia River, on tlie south side of the track, in the top of the concrete cap for the con- 
cretepier,about0.15 meter from the east and west edges and about 2.20 meters below the level of the track. (Note I.*) 

Z,.-About 1 kilometer weet of Pasco, Frankl in  County ,  Wash., 83 meters southwest of the first switch stand, i n  line 
with the telegraph poles, and 12.2 meters southeast of the nearest rail.? (Note 2.*) 

378 T.-At Pasco, Frankl in  County, Wash., a t  the northwest corner of the brick roundhouse of the Northern pacific 
Railway Co., i n  the center of the third course of bricks above the stone foundation. 

A,.-At Pasco, Frankl in  County ,  Wash., in the yard surronnding the Hotel Pasco, on Court Street, 0.70 meter weRt 
of the sidewalk i n  front of the hotel. 10.35 meters east of the east side of the hotel, and 57.50 meters south of tl1e main 
track on a granite p0st.t 

B,.-Near Pusco, Frankl in  County, Wash., on the Northern Pacific Railway bridge over Snake River, on top of the 
granite retaining wall for tho west abutment, 0.3 meter west of the east edge of the granite capstone, and 2.3 nleters 
south of the nearest rail. 

C,.-Near Pasco, Frankl in  County, Wash., on the Northern Pacific Railway bridge over Snake River, a t  tilo first 
pier from the west end, 1.25 meters south of the nearest rail. The bench mark is the intersection of cross lines cut 
With a chisel in. the horizontal surface of a girder a t  the east end of a truss; marked "U. S. B. Bi.  " in the angles. 

D,.-Near Parco, Frankl in  Counly, Wash., on the Northern Pacific Railway bridge over Snake River, 011 the girder 
at the west end of the truss a t  the third pier from the west end, 1.25 meters south of the nearest rail. Marked like C ,  
above. 

E,.-Xear Pasco, Frankl in  County, Wash., on the Korthern Pacific Railway bridge over Snake River, a t  the fourth 
pier from the west end of the bridge, 1.25 meters south of the  nearest rail. Marked like C ,  above. 

F>--Near Pasco, Frankl in  County ,  Wash., on the Northern Pacific Railway bridge over Snake River, at the fifth 
pier from the mest end of the bridge, 1.25 meters south of the nearest rail. Marked like C, above. 

G,.-Near Pasco, Frankl in  County, Wash., on the Northern Pacific Railway bridge over Snake River, at the sixth 
pier from the west eiid of the bridgs, 1.25 meters south of the nearest rail. Marked lilrc C, above. 

H,.-Near Pasco, Frankl in  County ,  Tash. ,  on the Northern Pacific Railway bridge over Snake River, a t  tlic seventh 
pier from the west ciid of the bridge, 1.25 meters south of the nearest rail. Marked like C, above. 

&.-In Walls Walls County,  Wash., near Pasco, Frankl in  County ,  Wash., on the Northern Pacific Railway bridge 
over Snake River, on the top of the granite retaining wall for the east abutment, 0.3 meter east of the west edge of the 
granite capstone, and 1.2 meters south of the nearest rail. 

J,.-About 6.4 kilometers northwest of n u n t s  Junction, Walla Wulla County, Wash., opposite and about 25 meters 
northwest of mile pole 5, and 2.4 meters southeast of the first telegraph pole northwest of milepost 5, I 1.2 meters northeast 
of the  nearest rail, in the line of the telegraph. po1es.t (Note 2.*) 

341 A.--kbout 7 1;ilcmeters northwest of a u n t s  Junction, walls walls County, was?b. , 2 meters northwest of the first 
telegraph pols southeast of mile pole WG, 11.2 meters northeast of the nearest rai1.t 

&-.Abollt 3.2 kilometers northwest of B u n t s  Junction, Wulla Walln County, TVash. , 1.G meters northwest of the 
first telegraph pole southeast of mile pole 3,11.2 meters northeast of the nearest rail, in line with the telegraph po1es.t 
(Note 2.*) 

L,.-At n u n t s  Junction, Wulla walla County ,  Wash., i n  the northeast cornerof the Northern Pacific Railway section- 
house yard, 3 meters west of the nearest rail on the main track, 0.8 meter south of the north fence, and 0.8 meter west 
of the east fence inclosing the yard, 011 a lava post. (Note 11 .*) 

(Note 11.*) 

(Note 17.*) 

(Note 11.*) 

(Note I.*) 

(Note 1 .*) 

(Note 18.*) 

* Soe pp. 162-166. t This bench mark IS on the Northern Paciflc Itailway. 
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Ma.-At Hunts Junction, Walla Walla County, Wash., in the southeast corner of the yard surrounding the residence 
of the storekeeper for the Northern Pacific Railway, 18 meters west of the nearest rail of the main track and 0.7 meter 
from the south and east fences inclosing the yard. 

N,.-Near Hunts Junction, WuZZa Walla County, Vash., at the west end of the Northern Pacific Railway lxidge over 
Wallawalla River, in the top of the concrete abutment, 1.4 meters from the east and south edges and 1.8 metars south 
of the nearest rail. (Note 1.*) 

Os.-Near Hunts Junction, Walla Walla County, Fish., at the east end of the Northern Pacific Railway bridgeover 
Wallawalla River, in tJhe top of the abutment, 0.8 meter west of the east edge, 0.5 meter north of the south edge, and 
1.8 meters south of the nearest rail. 

Pa.-Abol1t 8.4 kilometers southwest of Hunts Junction, Walla Walk County, Wash., about 2 meters south of the 
seventh telegraph pole southwest of mile pole 5 and 12 meters south of the nearest rail.? (Note 2.*) 

(Note 2.*) 

(Note l.*) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN BAN DIEQO AND BARSTOW, CAL., 1906. 

Tidal 7.-At S u n  Diego, S u n  Diego County, Cul. The bench mark is directly under Tidal 6, described below, 
in the surface of a cement collar or encasement, built around the pile as a protection against destructive sea life. It 
is marked by a hole inch in diameter and 2 inches deep, filled with babbitt metal, toward the northwest corner of the 
cement encasement. A rod held upon this point cleyrs the north side of the pier. 

Tidal &-At S u n  Diego, S u n  Diego County, Cal., at the United States quarantine wharf, on the north side of the 
long pier, at a point 12 feet east of the north and south line passing along the west side of the barracks. The mark is 
the head of a large iron bolt countersunk into the upper surface of the wooden sill into which copper tacks were driven 
flush with the surface, forming a cross and the letters “U. S. B. M . ”  

Tidal 3.-At S u n  Diego, Sun Diego County, Cal., i n  the United States quarantine grounds, near the inner end of 
the pier and southwest of the blacksmith shop. The mark is the center of the top of a cement monument, 1 foot 
square and 2 feet long, projecting 1 foot above the ground, resting upon a pier built of rocks and cement upon the sand, 
3 feet deep, 2% by 4 feet at the bottom, and 2 by 1% feet at  the top. The monument was marked on the top by the 
letters “U. S. C. S. 1906, ” and two diagonal lines, with a light dot at  the center. 

Tidal 2.-At S u n  Diego, S u n  Diego County, Cal., near the northeast corner of the residence of the United States 
quarantine surgeon, on the cover of asewer, a granite slab 4 feet square, resting on a brick foundation and having an iron- 
covered manhole, 2 feet in diameter, in its center. The mark is a drill hole filled with lead 3% inches from the edge of 
the iron cover, and northwest of the center of the hole. 

Tidal 5.-At Sun Diego, S u n  Diego County, Cal., i n  the United States quarantine grounds, near the southeast 
corner of the cottage hospital, on the cover of a sewer, a granite slab 4 by 4 feet, cemented upon masonry and having an 
iron mnhole 2 feet in diameter in its center. The mark is a hole inch in diameter and 2 inches deep, filled with 
babbitt metal flush with the surface, 6% inches from the manhole, on the southeast corner. 

Tidal 4.-At S u n  Diego, S u n  Diego County, Cal., outside the United States quarantine grounds, near the northwest 
corner about 110 feet north of the fence. It is marked by a cement pier or monument similar to Tidal 3 (p. -). The 
soil at  the depth of 3 feet and for about a foot above is almost a hardpan-a packed gravelly clay which can scarcely 

Tidal 1.-At S u n  Diego, S u n  Diego County, Cal., about 400 feet almost due north of the northwest corner of the 
United States quarantine grounds. The mark is the center of the top of a granite block 10 inches square which is tilted 
slightly so that the east side of the top is inch lower than the west side, and the south side is W inch lower than the 
north side. 

35 Sea.-At Rosevilb, Point Lorna, S u n  Diego County, Cal., an iron pipe, marked “35 Sea, ” in the northeast corner 
of the public-school grounds. 

A.-About 1% miles north of Roseville, Point Loma, S u n  Diego County, Cal., at the inside corner of the public 
road leading from Rweville to Old Town, in range with the telephone poles, and 1 meter south of the pole set in the 
corner. The mark is set in hardpan. (Note 2.”) 

B.-About 1% miles north of Sun Diego, Sun Diego County, Cal., on the Atchison, Topeka & Santa Fe Railway 
right of way, about 50 meters north of milo pole 266, in the center of the horizontal surface at  the west end of concrete 
culvert “C 266, )’ and 2% meters below the rail. (Note 1.*) 

C.-At Sun Diego, Sun Diego County, Gal., at the southwest corner of Fir and California Streets, on the Atrhison, 
Topeka & Santa Fe Railway right of way, 3 meters west of the track, and on the west side of the iron rim to a manhole. 
(Note 13.”) 

42 S. D.-At S a n  Diego, S a n  Diego County, Cal., in the foundation pile 4 feet above the ground just north of the 
southeast comer of the east wing of the courthouse. 

City.-At Sun Diego, S u n  Diego County, Cal., at the southwest corner of Third and D Streets; the north corner of 
the granite base of the west column at the main entrance to the San Diego Union Building (old City Ifall). I t  cor- 
responds to 40.00 feet of the city datum. 

D.-At Old Town, Sun Diego County, Cal., about 100 meters east of the Atchison, Topeka & Santa Fe Railway, 
in the southwest corner of the public-school grounds. The mark is set in hardpan. 

be penetrated without a pick. I 

(Note 18.”) 

(Note 17.”) 

(Note 11 .*) 

*See pp. 162-166. t This bench mark is on tho Northorn PnciEc Railway. 
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25 S. D.-At American Park, S a n  Diego County, Cal., about 215 meters north of the railway station, a t  the southwest 
angle of the junction of the road to Pacific Beach. (Note 18.4) 

E.-About 1 mile north of Atwood, S u n  Diego County, Cal., on the Atchison, Topeka & Santa Fe Railway right of 
way; in  the center of the horizontal surface at  the west end of concrete culvert F2GO. (Note 4.") 

F.-About 1% miles northwest of Ladrillo, S u n  Diego County, Cal., and 25 meters northwest of mile pole 258 and 
W meter east of the Atchison, Topeka & Santa Fe Railway right of way. The mark is set in  clay in a fence corner. 
(Note 2.") 

G.-About 80 meters west of the signboard a t  Selwyn,  S u n  Diego County, Cul., and 16 meters north of the Atchison, 
Toueka & Santa Fe track. 

376 S. D.-At Linda Vista, S u n  Dicgo County, Cal., 8 meters west of the section house, 3 meters east of the siding, 
in the northwest corner of the yard. (Note 18.") 

31 S. D.-At Sorrento, S u n  Diego County, Cal., 11 meters north of the station; 5 meters northwest of the  section 
house, 8 meters eatrt of a road crossing. (Note 18.") 

H.-At Sorrento, S u n  Diego County,  Cal., about 75 meters southwest of the Atchison, Topeka & Santa Fe Railway 
station; in the corner of the fence, on land owned by  John Works. 

1.-About 1 mile south of Del Mar, S u n  Diego County, Cal., 1 meter south of the second telegraph pole south of 
the road crossing, 15 meters east of the Atchison, Topeka & Santa Fe track and 3 meters above the rail. The mark is 
set in sand. (Note 2.") 

J.-At Del Mar, S u n  Diego County, Cal., in the center of the east face of an old cement foundation on west Tenth 
Street, about 100 meters west of the Atchison, Topeka & Santa Fe Railway, and on land owned by  J. m7. Bennett. 
(Note 4.") 

K.-About 1% miles southeast of Encinitas, S u n  Diego County, CaZ., h the center of the borizontal surface of the 
coping a t  the southwest end of concrete culvert A240 of the Atchison, Topeka & Santa Fe Railway. (Note 4.") 

L.-At Encinitas, S a n  Diego County, Cal., about M mile west of the Atchison, Topeka & Santa Fe Railway station, 
in the middle of the front yard of the public-school grounds a t  the corner of Third and E Streets. The mark is set 
in cement about 35 meters east of the schoolhouse. (Note 2.") 

M.-About ?.5 of a mile buutheast of Carlsbad, S u n  Diego County, Cal., on a public highway, near the intersection 
of the Atchison, Topeka & Santa Fe Railway right-of-way fence and the cattle guard a t  the eastern corner of the crossing. 
(Note 11.") 

N.-At Carlsbad, S u n  Diego County,  Cal., about 175 meters southwest of the Atchison, Topeka & Sanb Fe Railway 
station, at the south end of the first concrete basement step at the east corner of the most northerly house i n  the park 
owned by the Huntington Syndicate Co. 

0.-At Oceanside, S u n  Diego County, tal., on railroad property, about GO meters south of tlle Atchison, Topeka 
& Santa Fe station, about 10 meters southwest of the track, and % meter outside of the fence. (Note 11.") Probably 
destroyed i n  1913. 

P.--,kt Oceanside, S u n  Diego County, Cal., on the south'corner of First and Ditmar Streets; iU the northeast side of 
the First Jlethodist Episcopal Church; 35 meter from the north corner, and 1 meter above the ground. (Note 4.") 

Q.-At Oceanside, S u n  Diego County, Gal., a t  the west corner of Second and Hill Streets, on the stel) of the side 
entrance to the  Oceanside Bank building. 

R.-At Oceanside, S u n  Diego C'ou~@~, Cal., on the northwest side of Third Street, between Tremont and Hill Streets, 
in the northeast side of the brick store owned b y  P. J. Brannen; 1 meter from the east corner and 1 meter above the 
ground. (Note 1.") , 

S.-About % of a mile southeast of Las  Flores, S u n  Diego County, Cal., 9% telegraph poles southeast of mile pole 
319, and 12 meters southwest of the Atchison, Topeka & S a n h  Fe Railway track. The mark is set in clay. (Note 2.") 

T.-About meter from the northwest corner of the 
horjzoiital surface of the coping a t  the eouthwest end of concrete culvert A220 of the Atchison, Topeka & Santa Fe 
Railway. 

84 S. E.-At Las Flores, Sun Diego County, Cal., 3 meters southwest of the water tank on the east side of the track. 

U.-About 45 meters west of the signboard a t  D o n  (formerly Jerome), S u n  Diego County, Cal., between the Atchi- 
son, Topeka & S a n t  Fe Railway right-of-way fence aiid the first telephone polo northwest of the warehouse. (Note 11.*) 

165 S. Jj.-About 2.4 miles uorthwest of Don (formerly Jerome), S u n  Diego County, Gal., 16 meters east of the Atchi- 
son, Topeka & Sallta Fe track, in D fence corner on the south side of the cattle crossing. (Note 18.") 

28 S. B.-At S a n  Onofre, S u n  Diego County, Cal., in the yard, G meters i n  front of the section bunk house. (Note 
18.") 

V.-About 2 / 5  milo west of S u n  onofre, S u n  Dicgo County, Gal., about 150 meters west of the crossing of the county 
road and the Atchison, Topeka & 8anta Fe Railway, on the north side of the road and % meter south of the railroad 
right of way. (Note 11.") 

W.-About, % mile northwest of Matco, Orange County, Cal., about 75 meters east of the Atchison, Topeka & Santa 
Fe Railway, 3 meters nortli of the county road, and 4 meters west of the bridge, near the corner of the fence. (Note 2.") 

X.-About 96 mile north of Serra, Orange County, Gal., opposite the second telegraph pole southwest of mile pole 
199; meter southeast of the Atchison, Topeka & Santa Fe Railway right of way; i n  the corner of a fence, a t  the foot 
of a hill. (Note 2.") 

(Note 11.") 

(Note 11.") 

(Note 4.") 

(Note 13.") 

milo eoutheR8t of La8 PhW,  fh Diego County, cat., 

The mark is 3 meters below the rail. (Note 4.*) 

(Note 18.*) 

*see pp. 162-186. 
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103 S. B.-At S a n  Juan Capistrano (railroad station, Capistrano), Orange County,  Cal., in the northwest corner of 
the lower plot south of the Atchison, Topeka & S a n k  Fe station and east of the track. (Note 16.") 

Y.-At S a n  J u a n  Capistrano (railroad station, Capistrano), Orange County,  Cal., northeast of the Capistrano Mission; 
in  the southwest corner of the public-school grounds. (Note 11.") 

Z.-At S a n  Juan Capistrano (railroad station, Capistrano), Orange County,  Cal., mile north of the Atchieon, 
Topeka & Santa Fe Railway station, and about 100 meters north of mile pole 197, at the east end of a large concrete 
culvert, 45 meter from the north end of the horizontal surface of the coping. (Note 1.") 

A,.-About 4% miles south of El Toro, Orange County,  Cal., in  the center of the horizontal surface of the coping 
at the west end of concrete culvert A193 of the Atchison, Topeka & Santa F e  Railway. (Note 14.) 

278 S. B.-About 4% miles south of El Toro, Orange County,  Cal., about 13 meters east of the Atchison, Topeka 
& Santa Fe track, in a fence corner a t  a road crossing. (Note 18.") 

444 S. B.-At El Toro, Orange County, Cal., about 2 feet from the front of the schoolhouse in  the angle formed by  
the porch and the building. (Note 18.") 

B,.-About 1% milev southeast of Irvine, Orange County,  Cal., opposite half-mile pole 194%; a t  the corner of the 
public road, 4$ meter north of the Atchison, Topeka & Santa Fe Railway right of way. 

(',.-At Irvine, Orange County, Cal., 40 meters south of the Atchjson, Topeka & Santa Fe Railway station; i n  the 
north corner of the public-school grounds. 

D,.-About mile eoutheast of Aliso,  Orange County,  Cal., on the public highway, a t  the southwest corner of the 
road crossing, near mile pole 178. (Note 2.") 

E,.-At Santa  A n a ,  Orange County,  Cal., about 1% miles southeast of the Atchison, Topeka & Santa Fe Railway 
station and 3% telegraph poles west of mile pole 177, in the horizontal surface oi the irrigation culvert, on the south 
side of the track, at the road crossing. 

!?,.-At Santa  A n a ,  Orange County,  Cal., the largest point of the star on the top of the hydrant on the north side 
of Chestnut Street, between the Southern Pacific Railway and the Atchison, Topeka & S a n k  Fe Railway. 

City.-At Santa A n a ,  Orange County, Cal., a copper wire set in  the center of a cement block, on the northeast corner 
of Third and Garfield Streets. 

G,.-At Santa A n a ,  Orange County,  Cal., in the water table facing Third Street at the northwest corner of the city 
hall, and 1% meters above the walk. 

HI.-At Santa  A n a ,  Orange County,  Cal., on the southeast corner of the east granite balustrade, a t  the main entrance 
to the courthouse, 1 meter above the walk. 

I,.-At Orange, Orange County,  Cal., in  the center of the west side of the plaza, 5 meters east of the west fence. 
(Note 2.") 

J,.-At Orange, Orange County, Cal., i n  the vertical surface of the concrete water table at the north side of the main 
entrance to the Union High School building, and % meter above the balustrade. 

K,.-About 1% miles north of Orange, Orange County,  Cal., about 45 meters north of mile pole 46, and just southeast 
of a road crossing, on land owned by N. T. Edwards. (Note 11.") 

L,.-At Olive, Orange County,  Cal., about 225 meters northeast of the Atchison, Topeka & Santa Fe Railway station 
i n  the public-school grounds on the west side of the front entrance to the schoolhouse and near the main building. 
The mark is set in gravel. 

MI.-About mile north of-Olive, Orange County,  Cal., at the northeast corner of the steel base of the plate 
girder bridge A44 of the Atchison, Topeka & Santa Fe Railway, and about % meter below the rail. 

N,.-At Rich$eld, Orange County,  Cal., about 40 meters north of the railroad station, at thg northwest corner of 
the highway crossing, and in range with the telephone poles. 

R. R.-About 1 mile east of Yorba, Orange County,  Cal., near the junction of two public roads. The mark is a 
wire nail inclosed in a n  outlined square in the center of the horizontal surface a t  the north end of concrete culvert 
D40 of the Atchison, Topeka & Santa Fe Railway. 

0,.-1% telegraph poles southwest of the signboard a t  norse  Shoe Bend,  Orange Countg, Cal., on the sloping surface 
of the concrete canal, a t  the road crossing, and 8 meters south of the small highway bridge. (Note 1.") 

PI.-About 1% miles west of Gypsum,  Orange County,  Cal., meter from the east end of the horizontal surface 
of the coping a t  the north end of concrete culvert C35 of the Atchison, Topeka & Santa 1% Railway. The mark is 
lettered "U. S. " (Note 4.") 

Q,.-About 1 mile southwest of Cramj, Riverside County,  Cal., 23 meters south of mile pole 29, and 14 meters west 
of the Atchison, Topeka & Santa Fe track, on the north slope of a small knoll. 

494 S. B.-At C r a y  (Rincon) ,  Riverside County, Cal., on north side of street at southeast corner of post office and 
store. (Note 18.*) 

R,.-About % mile northeast of Crary (Rineon) ,  Riverside County,  Cal., on the Atchison, Topeka & Santa Fe Rail- 
way right of way; at the northwest corner of the road crossing. 

SI.-At Corona, Riverside County,  Cal., directly south of the Atchison, Topeka & Santa Fe Railway station, in 
the center of the triangular park belonging to the railroad company. 

TI.-At Corona, Riverside County,  Cal., on the west side of Main Street; in  the northeast corner of the Masonic 
Block, % meter from the east face, and 1% meters above tho walk. 

*Sea pp. 162166. 

(Note 11.") 

(Note 11.") 

(Note 4.") 

(Note l.*) 

(Note 13.") 

(Note 1.") 

(Note 2.") 

(Note 13.") 

(Note 11.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 4.") 
~- A 



PRECISE LEVEL NET ADJUSTMENT AND STANDARD ELEVATIONS. 191 
City.-At Corona, Riverside County, Cal., a t  the northwest corner of Main and Sixth Streets, 2 meters southeast 

of the main entrance to the Citizens' Bank. The mark is a metal plug set in  the cement walk, and corresponds to 
171.20 feet, city datum. 

U,.-Within the city limits of Riverside, Riverside County, Cal., 1 telegraph pole southwest of signboard 
"ALVORD, " near the eastern corner of a road crossing, and on land owned by J. T. LIamner. (Note 2.") 

687 May.--Rilhin the city limits of Riverside, Riverside County, Cal., mile southwest of signboard "MAY, " 
in the boulevard, about 75 meters northeast of the Magnolia Avenue crossing. (Note 18.") 

V,.-Within the city limits of Riverside, Riverside County, Cal., about 2% miles southwest of Arlington; a t  the south- 
ernmost corner of the road crossing, near mile pole 19, and 1 meter northwest of a telephone pole. (Note 11.") 

814 Arlington.-Within the city limits of Riverside, R i v e r d e  County, CalZ, in the center of the park at the Southern 
California Railway depot a t  Arlington. 

W,.-Within the city limits of Riverside, Riverside County, Cal., mile northeast of Arlington, and 4 telegraph 
poles northeast of mile pole 16; a t  the northwest corner of a road crossing, and on land owned by R. L. Carpenter. 
(Note 11.") 

X,.-Within the city limits of Riverside, Riverside County. CaZ., about 1 mile southwest of Cam Blancs, on the hori- 
zontal surface, at the angle, of the northwest side of the northeast abutment of trestle D15 of the Atchison. Topcka & 
Santa Pe Railway. (Note 13.") 

8G1 Casa Blanca.-Within the cit>y limits of Riverside, Riverside County, Pal., i n  the southeast concrete foundation 
pier of the drpot platform a t  Casa Blanca. The mark is a copper bolt, stamped ' '861," 1 foot underground, and protected 
by a covered concrete cylinder 4 inches high. 

8G3 Olivewood.-About 1% miles south of the Atchisgn, Topeka & Santa Fe station a t  Riverside, Riverside County, 
Cal., and 4 telegraph poles south of mila pole 12, at the northwcst corner of the road crossing and about two meters 
east of the canal. The mark is an iron post marked "863." 

Y,.-At Riverside. Riverside County, Cal., 2 meters west of the northeast corner of the county courthouse, in  tlle 
center of the small projection, and 

851 Riverside.-At Riverside, Riverside County, Cal., i n  an alcove on the right of the main entrance to the Loring 
Opera House, and 4 feet above the aidewalk. 

Z,.-At Riverside, Riverside County, Cal., on the horizontal surface of the cement balustrade, a t  the east Ride of the 
main entrance to the Carnegie Public Library, % meter from the building. 

945 ITighgrove.-At Highgrove, Riverside County, Cal., at  the south end of the depot park. 
&.-At Colton, S a n  B m a r d i n o  County, CaZ., on the east end of the lowest cement step a t  the main eiitpltllce to 

the Colton Gmin & Milling Co.'s building. (Note 13.*) 
B,.-At S a n  Bernardino, S u n  Bernardino County, Cal., about 1 mile southwest of the Atchison, Topeka & Santa 

Fe Railway station, a t  the southwest corner of the Walnut Street crossing, in  the corner of a fence, and on land owned 
by the city of Colton. (Pi& 2.*) 

1048 San Bernardin0.-At S u n  Bernardino, S a n  B m a r d i n o  County, Cal., in  the stonc foundation a t  thc northwest 
corner of courthouse building. 

(&-At Sun  Bernardino, S a n  Bernardino c)ou7lty, Cal., 011 the south corner of the granite balustrade a t  the southcast 
side of the main entrance to the public library. 

City.-At S u n  Bernardino, S a n  Bernardino County, Cal., on the north side of Third Rtreet near T", Street, in  t h e  
west end of the water table on the Katz Building. (Note 13.*) 

D,.-At S a n  Bernardino, S a n  B e m a d n o  county,  tal., 1 mile northeast of the Atchison, Topeka & eanta Fe Rail- 
way station; at the southeast corner of Ninth and I Streets; in  the corner of a fence, on land owned by  J. B. Sclimiteen. 
(Note 2.*) 

1420 S. B.-About 2.8 miles southward from Verdemont. S a n  Bernardino County, Cal., 50 feet east of the Atchison, 
Topeka & Santa I?e track a t  a point where three wagon roads pass over one common crossing. 

1<,.--4bout 2.0 miles southeast of Verdemonl, S u n  Bernardiiio County, Cal., on the sloping surface of the southwest 
elld of the southeast concrcte abutment of trestle 1376 of the Atchison, Topeka & Santa Fc Railway. 

F2.-1 telegraph pole southeast of signboard a t  Verdemont, S a n  Bernardino County, C'al.,  and 35 meters southwest 
of the Atchison, Topeka & Santa I"e track. (Note 2.*) 

G,.-At Devore,  sal^ Bcrnardino COUntY, tal., near the county road crossing, about 55 meters northwest of 
mile pole 71 and 13 meters east of the road, a t  the inside corner of a stone wall, on land owncd by J. A .  Derore. 
(Note 2.*) 

2008 s. B.-About $6 mile west of Devore, S u n  Bernardino County, Cal., a t  the northeast corner of the crossroads 
a t  the Glen Helen ranch. 

H, -1 telegraph pole west of signboard a t  Keenbrook, &an Bemardino County, Cal., and 25 meters southeast of 
tho road crossing. (Note 2.*) 

T,.-About 2% miles south o€ Cajon, Ban Bernardino County, Cal., on the west side of the track, i n  the center of 
the coping of tllc large concrete arch bridge A66 of the Atchison, Topeka & Santa Fc Railway. 

2768 s. B.--ft nr?,l, &n Bernardino County, PaZ., at the road station, inside of the garden fence east of the 
county road. (Note lS.*) 

(Note 18.") 

(Note 18.") 

meter above the ground. (Note 4.*) 

(Note 17.9) 

(Note I.*) 
(Noto IS.*) 

(Note 17.*\ 

(Note 13.*) 

(Note 18.*) 

(Notc 4.*) 

(Note 18.*) 

(Noto 1 .*) 

*see pp. 102-106. 
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J,.-At Cajon, S a n  B m r d i n o  County, Gal., 18 meters northwest of the Atchison, Topeka & Santa F e  station, in 
the northwest end of the  flower plat. (Note 11.*) 

K,.-About M mile south of Gish, S a n  Bernardino County, Cal., 2 telegraph poles north of mile pole 60, and 12 
meters west of the Atchison, Topeka & Santa F e  track. (Note 2.*) 

3685 S. B.-About 4% miles north of Cajon, S a n  Bernardino County, Cal., on the west side of track, a t  a point where 
the county road recrosses the Atchison, Topeka & Santa Fe Railway. (Note 18.*) 

L2.-*4t Summit, S u n  Bernardino County, Cal., a t  the northwest corner of the Atchison, Topeka & Santa Fe station 
and 9 meters northwest of the  track. (Note 11.*) 

M,.-About 1% miles northeast of Summit, S a n  Bernardino County, Cal., a t  the road crossing, 1 telegraph pols 
southeast of mile pole 54, 

3462 S. B.-2 miles north of Summit ,  S u n  Bernardino County, Cal., 13 meters west of the Atchison, Topeka & Santa 
Fe Railway track and 7 meters north of the second wagon road that crosses the railroad. 

N,.-About 1% miles south of Hesperia, S a n  Bernardino County, Cal., in the southeast corner of the reservoir tract 
of the Hesperia Land & Water Co., near a road crossing and 45 meters west of the Atchison, Topeka & Santa Fe track. 
(Note 2.") 

3190 S. B.-At Hapm'a ,  S a n  Bernardino County, Cal., a t  the northemt corner of the brick hotel building. (Note 
18.) 

O,.-At Haperia, S a n  Bernardim County, C'al., near a road crossing 5 meters north of mile pole 45, and on range 
with the telegraph poles along the Atchison, Topeka & Santa Fe Railway. 

2856 H e s p e r i a . 4 x  miles north of Hespm'a, S a n  Bernardino County, Cal., the mark is a cross in the north end of 
the eoping at the west end of the small cement culvert A41 of the Atchison, Topeka & Santa Fe Railway. 

€-',.-About 1% miles south of Victorville, S a n  Bernaidino County, Cal., 7% telegraph poles southeast of mile pole 
38, a t  an offset in the Atchison, Topeka & Santa Fe Railway right of way fence. 

2723 S. B.-At Victorville, S a n  Bernardino County, Cal., at the south corner of the road crossing near the first tele- 
graph pole east of mile pole 37,100 meters north of the wagon bridge over the Mojave River and 20 meters west of the 
Atchison, Topeka & Santa Fe Railwav track. (Note 18.") 

Q,.-At Victorville, S a n  Bernardino County, Cal., about 90 meters south of the Atchison, Topeka & Santa Fe Rail- 
way station, in the front face of the northerly corner of the cement stone building owned by J. C. Turner, 1% meters 
above the walk. (Note 1.") 

R,.-At Victorville, S a n  Bernardino County, Cal., about 150 meters south of the Atchison, Topeka & Santa Fe 
Railway station, in  the northeast corner of the public school grounds. (Note 11.") 

S,.-About % mile northwest of Victorville, S a n  Bernardino County, Cal., on the red sandstone base at the east 
side of the north end of steel trestle A37 of the Atchison, Topeka, & Santa Fe Railway. 

T,.-At Or0 C r a n k ,  S a n  Bernardino County, Cal., mile southeast of the Atchison, Topeka & Santa Fe Railway 
station, and 7 telegraph poles northwest of mile pole 32, in range with the poles. (Note 2.") 

U,.-At Or0 Grande, S a n  Bernardino County, Cal., east of the Atchison, Topeka & Santa Fe Railway station, in the 
public-school grounds, % meter southwest of the south porch of the schoolhouse. (Note 11.") 

V,.-About 2% miles northwest of Or0 Grande, S a n  Bcrnardino County, Cal., on the westerly corner of concrete 
abutment trestle A30 of the Atchison, Topeka & Santa Fe Railway right of way, 3% telegraph poles southeast of mile 
pole 29. (Note 14.") 

W,.-About 5 miles south of Helen, S a n  Bernardino County, Cal., midway between the Atchison, Topeka & Santa 
Fe Railway track and the public road, opposite mile pole 26. 

X,.-About 3 miles south of Helen, S a n  Bernardino County, Cal., in  the corner of the fence about 80 meters west 
of mile pole 24. (Note 2.") 

Y,.-At Eelen, S a n  Bemardim County, Cal., about 20 meters northeast of the water tank, on the Atchison, Topeka 
& Santa Fe Railway right of way, in range with the telegraph poles. 

!&,.-About 1% miles north of Belen, S a n  Bernardino County,!Cal., in range lvith the telegraph poles on the Atchi- 
son, Topeka & Santa Fe Railway right of way a t  mile pole 19%, and 1% metersabove the rail. 

A,.-About 4% miles north of Helen, S a n  Bernardino County, Cal., in the center of the horizontal surface of the 
south coping of concrete culvert A17 of the Atchison, Topeka & Santa Fe Railway. 

B,.-About 2 miles southwest of Cottonwood, S a n  Bernardino County, Cul., 1 telegraph pole northeast of mile pole 
14 on the Atchison, Topeka & Santa Fe Railway right of way, in  range with poles. 

C,.-At Cottonwood, S a n  Bernardino County, Cal., on the Atchison, Topeka & Santa Fe Railway right of way, 2% 
telegraph poles north of mile pole 12, a t  the northwest corner of the section house, 1% meters below thc rail. (Note 11.") 

D,.-About 2.0 miles north of Cottonwood, S a n  Bernardino County, Cal., on the Atchison, Topeka & Santa F e  Rail- 
way right of way, 2 telegraph poles southwest of mile pole 10, in  the center of the horizontal surface of the northwest 
coping of concrete culvert A l l .  (Note 14.") 

E,.-About 3% miles north of Cottonwood, S a n  Bernardino County, Cal., in range with the telegraph poles on the 
Atchison, Topeka & Santa Fe Railway right of way, at mile pole 8%. 

F3.-About lx miles northeast of Todd, S u n  Bernardino County, Cal., a t  the road crossing, 11 meters southeast 
of the ninth telegraph pole northeast of mile pole 5. 

meter east of the Atchison, Topeka & Santa F e  Railway right of way. (Note 2.*) 

(Note 18.") 

(Note 11.") 

(Note 2.") 

(Note 15.") 

(Note 2.") 

(Note ll .*) 

(Note 2.") 

(Note 14.") 

(Note 2.") 

(Note 2.*) 

(Note 2.") 
- 

* Soe pp. 162-166. 
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G,.-About 1 miIe south of Barstow, S u n  Bernardho County, Cal., on the Atchison, Topeka & Santa Fe Railway 

right of way, 1% telegraph poles south of mile pole 1, and meter from the north end of the horizontal surface of the 
east coping of concrete culvert A2, lettered "U. S." (Note 4.") 

H,.-At Barstow, &'an Bernardino County, Cal., about 215 meters west of the Atchison, Topeka & Santa Fe Rail- 
way station, 2% telegraph poles east of mile pole 747, 35 meters north of the railway track, in a fence corner, on land 
owned by Charles O'Donnell. (Note 11.") 

I,.-At Barstow, S u n  Bernardino County, Cal., on the Atchison, Topeka & Santa Fe Railway right of way, on the 
northwest corner of the west concrete foundation, a t  the south end of the viaduct over the railroad tracks. (Note l.*) 

J,.-At Barstow, S u n  Bmard ino  County, Cal., about 100 meters south of the Atchison, Topeka & Santa Fe Railway 
station, in the public-school grounds, at the southwest corner of the school building; set in cement. (Note 2.") 

DESCRIPTIONS OB PERMANENT BENCH MARES BETWEEN POCATELLO, IDAHO, AND BUTTE, WONT., 1900. 

&.-At Pocatello, Bannock County, Idaho. 
B,.-At PocateZlo, Bannock County, Idaho. 
L,.--About 4% miles north of Pocatello, Bannock County, Idaho, on the Oregon Short Line Railroad right of way, 

6 telegraph poles south of mile pole 139; at the east end of a stone culvert, on the north abutment, in the middle of the 
extreme coping. (Note 15.") 

&.-In Bannock County, Idaho, about 2l/,  miles due south of Ross Fork, Bingham County, Idaho, opposite mile pole 
143%, 45 meters west of the Oregon Short Line Railroad right of way, at the angle of the telephone line, in the center 
of the four braced poles No. 358. (Note 2.") 

No.-At Ross Fork, Bingham County, Idaho, about 180 meters east of the Oregon Short Line Railroad station; i,, 
the south face of the Government warehouse, at the southwest corner, 1% meters above ground. (Note 1.") 

O,.-At Ross Fork, Bingham County, Idaho, at the road crossing, about 100 meters north of the Oregon Short ~ i , , e  
Railroad station, 45 meters west of the track, on land of the Fort Hall Indian Reservation. (Note 11.") 

Po.-At Gibson, Bingham County, Idaho, on the Oregon Short Line Railroad right of way at mile pole 151, 15 metem 
northwest of the signboard "Gibson. " 

&,.-About 2% miles south of Blackjoot, Bingham County, Idaho, at the road crossing, 12 telegraph poles north of 
mile pole 155, meter west of the Oregon Short Line Railroad right of m y ,  in the southeast comer of the public r o d  
junction. (Note 2.*) 

0. s. L. 4.-About 1 mile south of Blackjoot, Bingham County, Idaho, on the topof the southwest bolt of the 
pedestal of girder bridge No. 619. 

E,.-At Blackcfoot, Binghum County, Idaho, a t  the Oregon Short Line Railroad water tank, on the northeast comer 
of the northeasterly foundation stone. 

&.-At Blackjoot, Binghaw County, Idaho, at the corner of East Main and Judicial Streets, in the northwest comer 
of the Bingharn County courthouse grounds, 3 meters from the west fence. (Note 11.") 

To.-& Blackjoot, Bingham County, Idaho, on the north side of Bridge Street, at the southeast corner of the Odd 
Fellows' Hall, on the northemt corner of I h e  projecting lava foundation, (Note 16.") 

Uo.-At Blackfoot, Bingham County, Idaho, on West Main Street in the D. W. Standrod & CO. '~  bank building, 
on the vertical surface of the red sandstone window sill, at the north end. 

Vo.-About mile south of Wapello, Bingham County, Idaho, on the Oregon Short Line Railroad right of way, 
2% telegraph poles north of mile pole 163%, 15 meters west of the track at the southwest corner of the road crossing. 
(Note 2.") 

w,.-At Wapello, Bingham County, Idaho, at the road crossing, 35 meters west of signboard "Wapello, ') in rango 
with the telephono poles. (Note 11.") 

&.-About 2 miles north of WaPello, Bingham County, Idaho, on the Oregon Short Line Railroad right of way, 45 
meters northwest of mile pole.166; at the northwest corner of the road crossing. 

yo.-& Fir& Bingham County, Idaho, 30 meters northwest of signboard "Firth, " on the north side of the public 
road, in range with tho telephone poles. 

Z,.-At Firth, Bingham County, Idaho, % mile northeast of signboard "Firth," on the base of the westerly 
central iron column of the Oregon Short Line Railroad water tank. 

A,.-& &nroe, Bingham County, Idaho, 4% telegraph poles north of signboard "Monroe, " at the road crossing, 
in the northeast corner of the junction of the two highways, % meter west of the Oregon Short Line Railroad right of 
way. (Note 2.") 

B,.-About 1% milea north of Monroe, Bingham County, Idaho, 3 telegraph poles south of mile pole 174 of the 
Oregon Short Line Railroad, near the edge of the horizontal surface of tho north abytment of a stone culvert, a t  the 
west end. (Note 15.") 

(&.-At She&y, Bingham County, Idaho, on Main Stmet, opposite the Oregon Short Line Railroad station, in the 
front face at the northeast corner of the Sholley Banking Go.% building, 1 meter above the walk. 

D,.-At Shelley, Bingham County, Idaho, in the center of the southeast section of the public-school grounds, 25 
meters southeast of the main entrance to the school building. (Note 2.") 

(See p. 169.) 
(See p. 169.) 

(Note 2.") 

(Note 16.") 

(Note I.*) 

(Note 2.") 

(Note 2.") 

(Note 13.") 

(Note 1.*) 

- * See pp. 162-166. 
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E,.-About 3'1, miles south of Idaho Falls, Bingham County, Idaho, on the Oregon Short Line Railroad right. ni 
way, at the road crossing, 5 telegraph poles north of mile pole 180, 15 meters west of the track. 

0. S. L. 7.-At Idaho Falls, Bingham County, Idaho, on the north column on the west side of the Oregon Short Line 
Railroad water tank; on the highest point of the nut on the pin through the brace. 

F7.-At Idaho Falls, Bingham County, Idaho, at the northeast corner of Water Avenue and Walnut Street, in the 
public high-school building, on the east side of the main entrance, in the vertical surface of the stone, 1 meter above 
the ground. (Note l.*) 

G,.-At Idaho Falls, Bingham County, Idaho, at the corner of Broadway and Sharp Streets, at the northwest corner 
of the building owned by Crow & Changnon, on the northwest corner of the project,ing stone foundation. 

City.-At Idaho Falls, Bingham County, Idaho, a t  the east door of the Clark-Fanning Building; a cross cut in the 
east end of the stone sill and lettered "B.M. " 

H,.-At Idaho Falls, Bingham County, Idaho, in the building used as the post office, in the front face, at the south- 
east corner, 1% meters above the walk. (Note 4.") 

0. S. L. 6.-At Idaho Falls, BinqiLam County, Idaho, on the east end of the south end pin of the east truss of the south 
span of bridge 623 over the Snake River. (These directions are based on the wumption that the railroad line toward 
Butte runs northward.) 

I,.-About 2% miles south of Payne, Binqhum County, Idaho, on the Oregon Short Line Railroad right of way, 
3% telegraph poles south of mile pole 188, in the center of the horizontal surface of the second step from the top, at the 
west end of the south abutment of a trestle. (Note 5.") 

J,.-About 1% miles northwest of Payne, Binghum County, Idaho, at Payne post office, on the River Lea Ranch, 
owned by C. C. Wilson, opposite the tenth telegraph pole southeast of mile pole 192, in the north comer of the yard. 
(Note 2.*) 

K,.-About a/5  mile northwest of Bassett, Remon t  County, Idaho, at the north comer of the road crossing, 7 telegraph 
poles northwest of mile pole 196, % meter northeast of the Oregon Short Line Railroad right of way, in the corner of a 
fence. (Note 2.") 

L,.-At Market Lake, F r m o n t  County, Idaho, mile west of the Oregon Short Line Railroad, a t  the mrtin 
entrance to the public-school building, in the center of the horizontal surface of the top stone step. (Note l.*) 

M,.-At Market Lake, Fremont County, Idaho, OJI the Oregon Short Line Railroad water tank, 35 metera north of the 
station, in the center, on the west side of the slanting surface of the northwest foundation. (Note 15.) 

N,.-About mile north of Market Lake, Fremont County, Idaho, 3 telegraph poles north of mile pole 202, in the 
center of the highest surface, on the west end of the south concrete abutment of the Oregon Short Line Railroad 
steel trestle 627. (Note 14.") 

07.-About 4M miles north of Market Lake, Fremont County, Idaho, on the Oregon Short Line Railroad right of way, 
at the first telegraph pole south of mile pole 205%, 17 meters east of the track, on the highest point of a large lava rock 
3 meters above the ground. 

(Note 11.") 

(Note 14.") 

(Note 15.") 
0. S. L. 8.-Near Bawgood, Fremont County, Idaho, a spike in mile marker 209. 
P,.-About 1% miles southeast of Bawgood, Fremont County, Idaho, 15 meters northeast of mile pole 210, N meter 

&,.-At Bawgood, Fremont County, Idaho, on the Oregon Short Line Railroad right of way, 23 meters east of sign- 
(Note 11," except post ir only 

outside the Oregon Short Line Railroad right-of-way fence. (Note 11.") 

board "Hawgood," 14 meters northeast of the track, in range with the telegraph poles. 
2% feet long.) 

R,.-At Hamer, Fremont County, Idaho, 25 meters southwest of signboard "Hamer' ' in mnge with the telegraph - -  
poles, outside the Oregon Short Line Railroad right of way. 

'S,.-About 2% miles south of Camas, Fremont County, Idaho, 19 meters east of mile pole 220, and N meter east 
of the Oregon Short Line Railroad right of way. 

T,.-At Camas, Fremont County, Idaho, on the north corner of the most northern foundation stone of the Oregon 
Short Line Railroad water tank, 4 meters southwest of the center of the track. 

U,.-About 2% miles north of Camas, Fremont County, Idaho, on the Oregon Short Lino Railroad right of way, 4 
telegraph poles south of mile pole 225, on the southwest corner of the west coping of a stone culvert. 

V,.-At Jones, Fremont County, Idaho, 30 meters west of signboard LIJones," % meter west of the Oregon Short 
Line Railroad right of way. 

W,.-About l4I5 miles north of Jones, Fremont County, Idaho, 3% telegraph poles north of mile polo 229%, a t  the 
northeast corner of tho road crossing, % meter east of the Oregon Short Line Railroad right of way. 

X,.-At Dubois, Fremont County, Idaho, 95 meters south of the Oregon Short Line Railroad station, opposite the 
freight depot, in the east comer of the public-school grounds. (Note 11.") 

Y,.-At Dubois, Fremont County, Idaho, 40 meters north of the station, in the center of the west side of the north- 
west foundation stone, of the Oregon Short Line Railroad water tank, 4 meters east of the center of the track. (Note 5.") 

E,.-About 1 mile south of n i g h  Bridge, Fremont County, Idaho, in range with the telegraph poles on tho Oregon 
Short Line Railroad right of way, 13 meters east of signboard "High Bridge, 1 mile," % meter below the levelof the 
rail. (Note 2.") 

A,.-About milo south of High Bridge, F r m o n t  County, Iddbo, 2 tklegraph poles north of mile pole 242,lO meters 
north of the southwest corner of the road crossing, N meter west of the Oregon Short Line Railroad right of way. (Note 

(Note ll .*) 

(Note 52.*) 

(Note 13.") 

(Note 1G.*) 

(Note lL*) 

(Note 52.") 

11.") 

* Sw pp. 162-166. 
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mile north of signboard "High Bridge," 8% telegraph poles north 
of milc polo 243, on the horizontal surface a t  the north end of the west coping of the largo Oregon Short Line Railroad 
stone culvert, 10 meters below the level of the rail. (Note 1.") 

B,.-At n i g h  Bridge, Fremont County, Idaho, 

0. S. L. 10.-At Bigh Bridge, Fremont County, Idaho, on the bottom sill of the water tank. 
C,.-About 2 miles south of Spencer, Fremont County, Idaho, a t  China Point,  40 meters east of mile pole 246, in  the 

north corner of the road crossing, 30 meters northeast of the Oregon Short Line Railroad track. (Note 2.") 
De.-At Spencer, Fremont County, Idaho, 65 meters southwest of the Oregon Short Line Railroad station, 11 mcters 

north of the north corner of the public-school building. 
E,.-At Spencer, Fremont County, Idaho, 35 meters northeast of the Oregon Short Line Railroad, a t  the west corncr, 

in the southwest face of the building owned by  the Spencer Harwood Company, 1 meter above the walk. (Note 1.") 
0. 8. L. 11.-At Spencer, Fremont County, Idaho, 40 meters west of the station on the east corner of the most easterly 

foundation stone of the Oregon Short Line Railroad water tank, 4 meters southwest of the center of the track. (Note 14.") 
F,.-About 1% miles north of Spencer, Fremont County, Idaho, 10 telegraph poles southeast of mile pole 250, on 

the Oregon Short Line Railroad right of way, in the centcr of the horizontal surface of the northeast end of the south- 
east concrete abutment of trestle No. 642. 

Gs.-About 3% miles north of Spencer, Frernont County, Idaho, in  bcaver canyon a t  the old discontinucd station 
"Beaver," about 15 meters east of the Oregon Short Line Railroad track, on the public highway a t  the northeast corncr 
of the road crossing. (Note 2.*) I 

H,.-About 3% miles southeast of Humphrey,'Fremont County, Idaho, at  tlic third telegraph pole south of mile pole 
253, on the Oregon Short Line Railroad right of way, 2% meters from the east end of the south concrete abutment of 
trestle No. G45%, 1 meter below the bave of the rail. (Note 16.") 

I,.-At Bumphrey, Fremont County, Idaho, on the Oregon Short Line Railmad right of way, in  range wit11 the tele- 
graph poles at the ninth pole south of the station, 8 meters east of the center of the track. (Note 2.") 

J,.-At Bumphrey, Fremont County, Idaho, on the Oregon Short Line Railroad 50 meters llortll of tllc station, on 
the northeast corner of the northeasterly foundation stone of the railroad water tank, 4 mcters west of the center of the 
track. (Note 5.") 

K,.-In Fremont County, IdaAo, 2% miles east of Monida, BeaVt~head County, Mont., 17 mcters nortlleast of mile 
pole 262, % metcr northeast of the Oregon Short Linc Railroad riglit of way. 

A.-At Monida, Beaverhead County, Mont., 50 meters W e f d  Of the Station on the Oregon Short Line Railroad, on the  
center of the south side of the southwestern foundation stone of the railroad watcr tank, 4 meters north of t,lle center 
of the track: (Note 14.") 

B.-At Monida, Beaverhead County, Mont., 100 meters northwest of the Oregon Short Line Railroad station, M meter  
west of the telephone polo at  the southwest comer of the building owned by  13. H. Paul. 

C.-About 3% miles west of Monida, Beaverhead County, Mont., 1% telegraph polcs east of mile pole 268, % meter 
north of the Oregon Short Line Railroad riglit of way, in rangc with the telephone poles; set in fine gravel. (Note 2.") 

D.-East of Williams, Beaverhead County, Mont., on the Oregon Short Line Railroad riglit of way 4 tolegmph poles 
west of mile pole 270, on the northwest corner of the north coping of a stonc culvert, 1 meter below tile base of the 
rail. (Note 16.") 

williams, Beaverhead County, Mont., 65 meters east of the signboard "Williams" on the Oregon Short Line 
Railroad, on the southeast corner of the southeast foundation stone of the railroad water tank, 4 meters north of tI1e 
center of the track. 

F.-About 4//6 mile west of Williams, Beaverhead County, Mont., 6% telegraph poles west of mile pole 273, a t  the 
northwest corner of the road crossing, %meter north of the Oregon Short Line Railroad right of way, in range with the 
telephone poles. (Note 2.") 

(+.-About 354 miles west of williams, Beaverhead County, Mont., on the Oregon Short Line Railroad right of way 
2 telegraph poles east of mile pole 276, 3 meters south of the north end of the east concrete abutment of trestle No. 
675, 1 meter below tile base of the rail. (Note 16.") 

E.-& Lima, Beaverhead County, Mont., about 155 meters southwest of the main track of the Oregon Short Line 
R&oad, 60 meters east of the east; corner of the public-school building, in the east corner of the grounds. (Note 11.") 

0. s. L. Lima, Beaverhead County, Jfont., on the Oregon Short Line Railroad station (wooden), a t  the south 
corner, on southemst side of the bay window, 1 meter above ground, the lower edge of a horizontal scratch in the 
Wood, marked "7-17-97, No. 1." 

I.-At Lima, Beaverhead County. Mont., on the Oregon Short Line Railroad, G5 meters northeast of the station, on 
the southwest end of tllo middle southeast concrete foundation of the railroad water tank. 

J.-About 3% miles eaat of Dell, Beaverhead County, &font.,  1 telegraph pole west of mile pole 284, % meter north 
of the Oregon Sliort Line Railroad right of way. 

g.-About 1% miles southeast of Dell, Beaverhead County, Mont., on the Oregon Short Line Railroad right of 
way, 4 telegraph poles enst of mile pole 286% on the west abutment of trestle No. 683, 4 meters south of the center 
of the track. (Note IS.*) 

L.-At Deli, Beaverhead county,  Mont., on the Oregon Short Line Railroad 50 meters southeast of the station, on 
&e east COrIlCr of the most easterly foundation stone of the railroad water tank, 4% meters southwest of the center of tho 
track. (Note 15.") 

(Note 11.") 

(Note 4.") 

(Note 2.") 

(Note 11.") 

(Note 5.") 

(Note 4.") 

(Note 2.*) 

*see pp. 182-166. 
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M.-At Dell, Beaverhead County, Mont., mile northwest of the Oregon Short Line Railroad station, 50 meters 
northetut of the track, in the south corner of the public-schoolgrounds, 23 meters southeast of the building. (Note 11.") 

N.-About 1% miles southeast of Crab Tree, Beaverhead County, Mont., 17 meters northeast of mile pole 292, 1 
meter northeast of the Oregon Short Line Railroad right of may. 

0.-At Crab P e e ,  Beaverhead County, Mont., opposite the Oregon Short Line Railroad station, 30 meters southwest 
of the track, N meter southwest of the right of way. (Note 11.") 

P.-About 4% miles northwest of &ab Tree, Beaverhead County, Mont., 2 meters northeast of the fifth pole north 
of mile pole 298, on the Oregon Short Line Railroad right of way, 18 meters from the track and 1 meter below the base 
of the rail. (Note 2.") 

Q.-At Red Rock, Beaverhead County, Mont., 40 metem southeast of the Oregon Short Line Railroad station on the 
east cornet of the most easterly foundation stone of the railway water tank, 4 meters southwest of the center of the main 
track. (Note 5.") 

R.-At Red Rock, Beaverhead County, Mont., 40 meters northeast of and directly opposite the Oregon Short Line 
, Railroad station, N meter northeast of the telephone pole at the west corner of the property owned by J. Shine- 

berger. (Note 11.") 
S.-At Armstead, Beaverhead County, Mont., 3 poles northwest of mile pole 306%) 30 meters southwest of the Oregon 

Short Line Railroad right of way, 40 meters southwest of the track, 1 meter below the base of the rail, on a rough- 
shaped stone set 4/6 meter in black loamy soil, on land owned by J. W. Scott. 

T.-About 2% miles north of Amstead ,  Beaverhead County, Mont., 1% telegraph poles southwest of mile pole 309, 
12 meters west of the Oregon Short Line Railroad track, and meter west of the right of way, 2 meters above the base 
of the rail. (Note 2.") 

U.-About 2 miles south of Grayling, Beaverhead County, Mont., 6% telegraph poles south of mile pole 310%, in'a 
horizontal concrete surface near the west end of the south abutment of the Oregon Short Line Railroad's riveted steel- 
truss bridge No. 696. (Note 4.*) 

V.-At Grayling, Beaverhead County, Mont., 20 meters west of and directly opposite signboard "Grayling, % meter 
west of the Oregon Short Line Railroad right of way, 1 meter below the base of the rail. 

W.-About 1% miles south of Barratts, Beaverhead County, Mont., 6% telegraph poles north of mile pole 318%; 
at the west end of the south abutment of the Oregon Short Line Railroad riveted steel-truss bridge No. 703; in the hori- 
zontal surface of the top concrete step 1 meter from the west end, 2 meters from the track. 

X.-About 3 miles north of Barratts, Beaverhead County, Mont., 3% telegraph poles north of mile pole 323; 10 meters 
west of the Oregon Short Line Railroad track, meter west of the right of way, on property owned by Benj. Taylor. 
(Note 11.") 

Y.-About 3 miles south of Dillon, Beaverhead County, Mont., 5 telegraph poles south of mile pole 324M, on the 
south abutment of the Oregon Short Line Railroad bridge 707%; in the horizontal stone surface of the west end of the 
top step, 2% meters west of the track. (Note 16.") 

0. S. L. 16.-At Dillon, Beaverhead County, Mont., on the Oregon Short Line Railroad, 30 meters south of the station 
on the southwest corner of the most southerly foundation stone of the railroad water tank, outside the railroad park lot 
3 meters west of the track. 

Z or Magnetic Station.-At Dillon, Beaverhead County, Mont., 70 meters southwest of the northeast corner of the 
grounds of the State Normal College, e5 meters southeast of the southeast corner of the most northerly dormitory building, 
130 metersea& of theentrance to the mainbuilding; a &inch glazed pipeabout lOinchesin diameter, filled with cement 
set flush with the ground and marked "U. S. C. & G. S. 1905." The bench mark is a 1-centimeter outlined square 
scratched between the center and the "19. " 

&.-At Dillon, Beaverhead County, Mont., in the center of the water sill of the county courthouse, on Bannock 
Street, at  the end of Pacific Street, 3 meters south of the center of the main steps, 1 meter above the sidewalk. 

(Note 2.") 

(Note 16.") 

(Note 11.") 

(Note 13.") 

(Note 16.") 

{Note 1.") 
B2.-At Dillon, Beaverhead County, Mont., at the southeast corner of the block occupied by the county high school, 

on the-northwest corner of Center and Atlantic Streets; % meter from either sidewalk a id  inside the wire fence inclos- 
ing the 'high-school block. (Note 2.") 

City.-At Dillon, Beaverhead County, Mont., on the top granite step of the Pacific Street entrance to the county 
high-school building, 8 meters from the center of the sidewalk. The point determined in 1906 was the extreme south- 
west corner of the step, approximately on a level with a ledge cut into the building stone and above which was cut 
"5197.60. " 

C,.-About 2 miles southwest of Bond, Beaverhead County, Mont., 1 telegraph pole north of mile pole 332, 28 meters 
east of the track and %meter east of the Oregon Short Line Railroad right of way. 

D,.-At Bond, Beaverhead County, Nont., 20 meters northeast of and directly opposite signboard "Bond, " on the 
Oregon Short Line Railroad, in aline with the signboard and mile post 334, W meter east of the right of way, on property 
owned by Nels P. Nelson. (Note 11.") 

E,.-About 2451 miles southeast of Apex, Beaverhead County, Mont., 3 telegraph poles northwest of mile pole 33734, 
?t the southeast corner of the public road crossing, in a fence corner, on property owned by J. E. Morse; 24 meters ea& 
of the Oregon Short Line Railroad track and % meter east of the right of way. (Note 2,") ' 

(Note 2.") 

*See pp. 162-166. 
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F2.-At Apex, Beaverhead County, Mont., 32 meters weat of and directly opposite signboard “Apex, ” on the Oregon 

Short Line Railroad, M meter west of the right of way, on property owned by J. E. Morse. (Note 2.”) 
G,.-About 2% miles southeast of Glen, Beaverhead County, Mont., on the Oregon Short Line Raaroad, opposite 

mile pole 346, 15 meters southeast of the track and % meter west of the right of way. (Note 2.”) 
H,.-At Glen, Beaverhead County, Mont., 25 meters east of and directly oppoaite signboard “Glen, ” on the Oregon 

Short Line Railroad, 835 telegraph poles northwest of mile pole 348, N meter east of the right OL way, 1% meters below 
the base of the rail, on property belonging to the estate of Joseph A. Browne. (Note 11.”) 

I,.-At Glen, Beaverhead County, Mont., 110 meters northwest of the signboard “Glen” on the Oregon Short Line 
Railroad on the northwest corner of the most northerly of the two most westerly foundation stones of the Oregon Short 
Line Railroad water tank, 3 meters east of the track and ;V, meter above the base of the rail. (Note is.*) 

J2.-About 4$ mile south of Lavon, Madison County, Nont., 394 telegraph poles southwest of mile pole 351, on the 
north abutment of the deck plate-girder approach of the Oregon Short Line Railroad pin-connected bum bridge 724; 
a t  the east end of the top step, 3 meters east of the track and 

K,.-At Lavon, Xadison County, Mont., abodt 325 meters northwest of signboard “Lavon’) on the Oregon Short 
Line Railroad opposite the railway park 15 meters east of the track and % meter east of the right of way, on property 
belonging to  the estate of Joseph A. Browne. 

L,.-At Browne, Madison County, Mont., 20 meters north of the station on the Oregon Short Line Railroad, opposite 
Browne’s bridge, 18 meters northeast of the public road crossing, 11 meters east of the right of way. (Note 1 i .n )  

M,.-About 2% miles southeast of Nelrosc, Silver Bow County, Mont., 1% meters east of the first telegraph pole 
north of mile pole356; on the right of way, 12 meters east of the Oregon Short Line Railroadtrack, and% meter below the 
base of the rail. (Note 2.”) 

N,.-At Melrose, Silver Bow County, Mont., 50 meters southeast of the Oregon Short Line Railmad station, onthe 
southeast corner of the more southerly of the two most easterly foundation stones of the railroad water tank, 4 meters 
southwest of the track and W meter above the base of the rail. (Note 5.”) 

west of the Oregon Short Line Railroad station, in the northeast corner of the public schoolhouse lot, % meter inside 
the wire h c e .  (Note 11.”) 

P,.-About 1% miles southeast of Big Hole, Silver BOW County, Mont., 2% telegraph poles northwest of mile pole 
563, 20 meters east of the Oregon Short Line Railroad track, and 3/2 meter east of the right of way. (Note 2.”) 

&,.-At Big  Hole, Silver Bow County, Mont., 2% telegraph poles west of mile pole 364%, 25 meters south of and 
directly opposite signboard “Big Eole” on the Oregon Short Line Railroad, 2 meters below the b a e  of the rail. 
(Note 11.”) 

R,.-At Maiden Rock, Silver Bow County, Mont., 43 meters east of the station platform, 7% telegraph p 0 1 ~  south of 
mile pole 366, on the southeast corner of the north coping of a red sandstone culvert (unnumbered) on the Oregon Short 
Line Railroad, 3 meters east of the track. (Note 13.“) 

S,.-About 2 miles south of Divide, Silver Bow County, Mont., 15 meters east of the Oregon Short Line Railroad 
m k ,  1 meter east of the right of way, and 2% meters below the base of the mil. (Note 2.”) 

T,.-At Divide, Silver Bow Counti ,  Mont., 1 G  meters west of the Oregon Short Line Railroad station and directly 
opposite the semaphore pole, in the right of way, ;V, meter below the base of the rail. (Note 2.”) 

U,.-At Woodin, Silver Bow County, Hont., 29 meters due east of signboard “Woodin,” 26 meters east of the Oregon 
Short Line Railroad track, and M meter east of the right of way. (Note 2.”) 

V,.-About % mile north of Woodin, Silver Bow County, Mont., 3% telegraph poles south of mile pole 37434, on 
the northeast corner of the more northerly of the two most easterly foundation stones of the Oregon Short Line Railroad 
water tank, 3 meters west of the track and W meter above the base of the rail. (Note 16.“) 

W2.-At Beaudines Spur ,  Silver Bow County, Mont., 21 meters east of the signboard (‘Beaudines, ” GO meters north of 
the public crossing, 17 meters east of the Oregon Short Line Railroad track, 1 meter east of the right of way. (Note 2.”) 

&.-At Fee.$, Silver Bow County, Mont., 35 meters west of the station on the Oregon Short Line Railroad and 
opposite the semaphore pole, 4 meters south of the public road crossing, N meter west of the right of way. (Note 2.*) 

Y,.-About 1 mile south of B w l o n ,  Silver Bow County, Afont., 3 telegraph poles south of mile pole 383%, on the 
north stone abutment of the Oregon Short Line Railroad plate-girder bridge (unnumbered), in the center of the top 
step a t  the east end, % meter from the end of the step, 3 meters east of the track and % meter below the base of the 
rail. (Note IG.”) 

0. S. L.-About 1 mile south of B w t o n ,  Silver Bow County, Mont., on the southeast corner of the same end of the 
came abutment to the bridge on which Yz is located; a cross scratched on the stone. 

Z,.-At B u t o n ,  Silver Bow County, Mont., about 120 meters northeast of the signboard‘ ‘Buxton,” directly oppo- 
&e the first telegrsph pole northeast of mile pole 384%, 15 meters northwest of the Oregon Short Line Railroad track, 
N meter west of the right of way. (Note 2.”) 

A,,-At Silver B ~ W ,  Silver Bow County, Mont., about 45 meters southeast of ‘ ‘Silver Bow Junction, )’ a station of 
the Oregon Short Line Railroad and the Northern Pacific Railway, about 40 meters south of the crossing of the county 
road and Oregon Short Line Railroad, 5 meters east of the county road. 

meter below the base of the rail. ( N o h  4.”) 

(Note 2.”) 

O,.-At Melrose, Silver Bow County, Mont., a t  the southwest corner of Broad and Hecla Streets, 175 meters 

(Note 11.“) 
* SW pp. 162-1GG. 
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5327 Butte.-At Silver Bow, Silver Bow County, Mont., about 55 meters south of the Oregon Short Line and 
Northern Pacific Railway station “Silver Bow Junction;” about 50 meters south of the Oregon Short Line tracks at  the 
county road crossing, 20 meters west of the county road, and 27 meters southwest of As. 

5388 Butte.-Near Butte, Silver Bow County, Mont., about 0.3 mile southeast of the Butte, Anaconda & Pacific 
Railway water tank a t  Rocker, about 45 meters southewt of the public road and the Northern Pacific Railway 
crossing, 28 meters south of the Northern Pacific Railway right of way. 

B,.-About 2% miles southwest of the Northern Pacific Railway depot at  Butte, Silver Bow County, Mont., about 
14 meters northwest of the Northern Pacific Railway track a t  the public road crossing, on the top of a large black granite 
rock, 6 meters north of the right of way, 1 meter above the base of the rail. 

C,.-About 1% miles southwest of the Northern Pacific Railway depot at Butte, Silver Bow County, Mont., about 
17 meters south of a road crossing of the Northern Pacific Railway track, at the northwest corner of the grounds of the 
Colorado smelter (now in disuse), N meter west of the 8-foot board fence surrounding the smelter grounds. (Note 2.”) 

5441 R. H. C.-At Butte, Silver Bow County, Mont., in the store room of the electric lighting plant just south of 
the Northern Pacific Railway tracks. The bench mark is about 5 meters within the large doors which open on Mon- 
tana street and is reached by raising a wooden lid about one-half meter square which covers the hole in the floor 
above the bench mark. (Note 17.”) 

D,.-At Butte, Silrer Bow County, Mont., about 10 meters southeast of the center of Front Street and M meter 
north of the depot ground!, about 55 meters northwest of the Northern Pacific Railway tracks at the station. (Note 11.”) 

E,.-& Butte, Silver Bow County, Mont., on the southeast corner of Iron and Wyoming Streets, in the stone foun- 
dation of the building occupied by the Butte Wholesale Grocery Co., 0.23 meter north of the southwest corner of the 
building, 1 meter above the sidewalk, and about 20 meters north of the northwest corner of the Butte, Anaconda & 
Pacific Railv-ay depot. (Note 1.”) 

5503 R.  H. C.-At Butte, Silver Bow County, Mont., at the entrance to the Webster School, located at  the end of 
Idaho Street, on West Aluminum Street, one-half block west of Montana Street, in the horizontal top surface of the 
p n i t e  block at the foot of the balustrade, on the right-hand side upon entering the building, 1 meter above the side- 
walk; an aluminum tablet set flush with the surface and marked “5563 R. €1. C. ’04.” 

5631 R. H. C.-At Butte, Silver Bow County, Mont., at the entrance to  the Garfield School on the southeast corner 
of Colorado and West Porphyry Streets, in the horizontal top surface of the granite block at the foot of the balustrade 
upon the left-hand side upon entering the building, 1 meter above the sidewalk; an aluminum tablet flush with the sur- 
face and marked ‘I5631 R. H. C. ’04.” (Note 17.”) 

5712 Butte.-At Butte, Silver Bow County, Mont., in the Owsley block, at  the northeast corner of Main and Park 
Streets, in the vertical surface of the corner stone, 0.17 meter east of the corner, 0.50 meter above the sidewalk, a hori- 
zontal mark on the end of a copper bolt, 1 inch in diameter, lettered “U. S. G .  S. B. M. 5712 it.” 

5767 R.  H. C.--4t Butte, Silver Bow County, Mont., near the most southwesterly corner of the county courthouse, 
on Granite Street, about GO meters east of Montana Street, 1 meter west of the sidewalk at  the entrance to the office of 
the superintendent of schools, 0.55 meter above the ground, 1.32 meters east of the corner, in the vertical surface of 8 

granite block and marked “5767 R. H. C., ’04.” 
City.-At Butte, Silver Bow County, Mont., on the county courthouse, on Granite Street about 60 meters east of 

Montana Street, on the most southkesterly corner, 0.15 meter north of the corner and 0.20 meter above the ground; 
a metal bolt presumably of brass, 0.5 inch in diameter, leaded into a small ledge cut out of the granite corner and pro- 
jecting 1.5 centimeters above the ledge. Above the bench mark waa cut into the etone “City B. M., elevation above 
sea 5,758 feet.” 

5511 R. E. C.-At Butte, Silver Bow County, Mont., in the center of the horizontal surface of the corner of the 
coping at  the northwest corner of the Government building, at  the comer of North Main and West Copper Streets, 3.5 
meters northwest of the corner of the building, 0.25 meter above the ground, and about 5 meters east of the center of 
the sidewalk; stamped “5811 R. H. C. ’04.” 

5716 R. H. C.-At Butte, Silver Bow County, Mont., at the Florence Hotel on Broadway, about 125 meters east of 
Arizona Street, in the horizontal top surface of a granite sill 6 meters west of the main entrance to the hotel, 0.60 meter 
above the sidewalk and 0.60 meter below the sill of the second window west of the entrance; set flush with the surface 
of the sill and marked “5716, R. II. C. ’04.” (Note 17.”) 

5566 R. H. C.-At Butte, S iher  Bow County, Mont., on the Braund block, at the corner of Talbot and Walxon 
Avenues, on the second door sill east of the southwest corner of the building, about 20 meters east of the corner and 
3 inches above the level of the sidewalk; a metal disk set flush with the surface and stamped “5566 R. H. C. ’04.” 
(Note 17.”) 

F,.-At Butte, Silver Bow County, Mont., in the southwest corner of the yard of the Monroe public school, corner 
of South Arizona and East First Streets, 2 meters southwest of the southwest corner of the building. 

5485 R. H. C.-At Butte, Silver Bow County, Mont., about 200 meters east of the station, GO meters south of Front 
Street and 75 meters west of the Northern Pacific Railway bridge spanning the trolley line running along Front Street, 
about 15 meters north of the Northern Pacific Railway tracks, 4 meters west of the second telegraph pole west of the 
bridge; in the horizontal top surface of a granite block 6 by 8 by 36 inches, set 30 inches in the ground, stamped “5485 
R. H. C. ’04.” (Note 17.“) 

(Note 18.“) 

(Note 18.”) 

(Note I.”) 

(Note 17.”) 

(Note 17.”) 

(Note 17.”) 

(Note 2.”) 
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DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN OODEN AND 8ALT LAKE CITY, UTAH, 1906. 

C.-At Ogden, Teber County, Utah. (Seep. 167.) 
Transit.-At Ogden, Weber County, Utah. 
A.-At Ogden, Weber County, Utah. (Seep.  167.) 
B.--At Ogden, Weber Counly, Utah. (See p. 167.) 
A,.-About 1% miles south of Evona, Weber County, Utah, north of about the sixth telegraph pole north of mile- 

post 3, 21 meters west of Oregon Short Line Railroad track, about 5 meters south of the public road, about 0.6 meter 
west of the right of way. (Note 11.*) 

B,.-About 1% miles north of Roy, Weber County,jUtah, opposite milepost 5, 15 meters east of Oregon Short Line 
Railroad track and 0.G meter west of the right-of-way fence. 

C,.-About 'Is mile aouthemt of Roy, Weber County, Utah, opposite the second telegraph pole south of mile pole 
695, 21 meters east of the Oregon Short Line Railroad track, and 4 meters east of the right of may. (Note 11.") 

D,.-About mile southwest of Syracuse Junction, Davis County, Utah, i n  the southeast angle of the railway cross- 
ing of the Oregon Short Line Railroad and the ILio Grande Western Railway, 9 meters south of the Oregon Short Line 
track and 8 meters east of the Rio Grande Western track, % meter east of the Rio Grande Wcstern right of way. (Note 

Salt Lake Northwest Base.-About 1?4 miles north of Syracuse Grove and about 4 miles west of Syracuse Junction, 
Davis County, Utah, on pasture land owned b y  Jos. Ilolt, successor to Cat0 Love, about 360 meters east of the original 
site for the station of the Oregon Short Line Railroad, in the southeast angle of the crossroads, 51 meters from the fence 
on the north and 63 meters from the fence on the west; a copper bolt in  the capstone of the monument which marks 
the base end, i s  about 9 k e t  high, and can be seen about %mile. (Note 4.") 

Salt Lake Southeast Base.-About 4% miles west of KaysviZZe, Davis County, Vtah, in school section 16 T. 3 N., 
R. 2 W., about 5 miles southeast of the property of David Cook, Mormon bishop of the Syracuse ward, in  a large pas- 
ture, about % mile west of the country road about 30 meters south of a barbed wire fence; a copper bolt in  the capstone 
of the monument which marks the base end, is about 9 feet high, and can b e  seen about 2 miles. (Not; 4.") 

K. S. &-About 1 mile east of Syracuse, Davis County, Utah, about 700 meters south of the Oregon Short Line Rail- 
road spur track, about 100 meters north of the county road, in a pasture owned b y  Jas. T. Walker, about % mile west 
of the residence of David Cook; a copper bolt in  the stone m a r h g  the eighth kilometer from southeast base of the 
Salt Lake Base. 

I€,.-About 234 miles northwest of Layton, Davis County, Utah, 7 meters northwest of tho ninth telegraph poIe 
southwest of mile pole 12, 18 meters northeast of Oregon Short Line Railroad track and 1 meter northeast of the right 
of way. (Note 2.") 

&.-At Layton, Davis County, Utah, 40 meters northeast of the Oregon Short Line Railroad track, a t  the entrance 
to the Parmers'Union General Merchandise Building on the southeast end of the doorsill, about 0.15 meter from tile 
end and about 0.1 meter from the northeast edge. 

J,.-At Kaysville, Davis County, Utah, in  the Oregon Short Line station grounds, about 18 meters west of the 
railway water tank, 31 meters east of the track, on the south side of a street leading eastward through the town. (Note 

K,.-About 1% miles northwest of Rarmington, Davis County, Ut& opposite the second telegraph pole west of 
mile pole 20, 16 meters south of the Oregon Short Line Railroad track, and 1 meter south of the right of way, 2 meters 
east of and in  line with pole 1003 of the Utah Light & Power Co. 

L,.-About mile northwest of Farmington, Davis County, Utah, opposite the third telegraph pole southwest of 
mile pole 21, in the cement-covered stone coping of a red sandstone culvert, 2% meters south of the Oregon Short Line 
Railroad track, and (Note lG.*) 

hf,.-At Fannington, Davis County, Utah, 28 meters northeast of the Oregon Short Line Railroad station, a t  the 
southeast, side of a street leading through the town, 34 meters east of the track, and 2 meters east of the right OP way. 
(Note 11.3 

Ni.-About 1.9 miles southeast of Fannington, Davis County, Utah, at the southeast corner of a road crossing, 14 
meters southwest of the Oregon Short Line Railroad track and meters southwest of the right of way, about 2 meters 
soutlleast of and in line with pole 1186 of Utah Light & Power CO. Reported sliglitly disturbed in  1907. (Note 2.") 

O,,-At Cmtej-ville, Davis County, Utah, about 31 meters southeast of the Oregon Short Line Railroad station, 17 
metera east of the track, and 2% meters east of the right of way, about 3 meters west of the wagon scales. (Note 11.") 

p,.-At Woods Cposs, Davis County, Utah, 20 meters southeast of the Oregon Short Line Railroad station, 8 metcrs 
east of the track, 11 meters west of the Deseret Live Stock Co.'s store. (Note 2.") 

Qi.-At Simkins, Davis County, Utah, 28 meters southwest of signboard "Simkins, " a t  the northeast corner of the 
road crossing, 15 meters east of the Oregon Short Line Railroad track and (Note 11.") 

&.-At Stock I'hrds Junction, DavG County, Utah, 19 meters south of signboard "Stockyards Junction, '' at the 
southeast corner of road crossing, 8 meters east of the Oregon Short Line Railroad track and W meter east of the 
right of way. (Note 2.") 

S,.-About 2% miles north of Salt Lake City, Salt Lake County, Utah, in the northwest corner of the Bonneville 
school grounds, 54 meters west of the northwest corncr of the building, 13 meters southeast of the second telegraph pole 

(See p, 167.) 

(Note 2.") 

11.X) 

(Note 1.") 

11.") 

(Note 2.*) 

meter below the base of rail. 

meter east of the rig.ht of may. 

-- 
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southeast of mile pole 34, 28 meters northeast of the Oregon Short Line Railroad main track, meter northeast of the 
right of way. (Note 11.") 

T,.-At Salt  Lake City, Salt  Lake County, Utah, on the southeast corner of South Temple and Third West Streets, 
4 meters west of the saloon entrance in the Railroad Exchange Hotel Building, 65 meters southeast of the southeast 
corner of the Oregon Short Line Railroad passenger depot, 1% meters east of the curb on Third West, 5% meters south 
of the curb on South Temple Street. (Note 2.") 

U,.-At Salt  Lake City, Salt  Lake County, Utah, at the southeast corner of South Temple and Main Streets, in the 
northeast corner of the stone foundation course of the building occupied by the State Bank of Utah, 0.5 meter south 
from the corner, 1.05 meters above walk. 

V1 (U. S. G. S. meridian mark).-At Salt  Lake City, Salt  Lake County, Utah, near the southeast corner of State 
and Fourth South Streets and near the northwest dorner of the grounds of the city and county building, about 80 
meters northwest of the northwest corner of the building, 18 meters east of the walk on State Street, and 16 meters 
south of the walk on Fourth South Street, a bronze disk stamped "Meridian Mark" and having a "+ " i n  the center. 
(Note 17.") 

W,.-At Salt  Lake City, Salt  Lake County, Ut&, at the northeast corner of Third West and Fourth South Streets 
and the southwest corner of the Pioneer Park; on the southeast side of the diagonal drive through the park, 2 meters 
north of the mire fence and hedge on Fourth South Street and 6 meters east of the wire fence on Third West Street. 
(Note 11.") 

(Note 1.") 

DESCRIPTION OF PERMANENT BENCH MARKS BETWEEN BARSTOW, CAL., AND LA8 VEQAS, NEV., 1306. 

H,.-At Barstow, S u n  Bernardino County, Cal. (See p. 193.) 
I,.-At Barstow, S a n  Bernardino County, Cal. (See p. 193.) 
J,.-At Barstow, S a n  Bernardino County, Cal. (See p. ) 193. 
K,.-About 2 miles northwest of Nebo, S u n  Bernardino County, Cal., 9 telegraph poles southeast of milepost 744, 

20 meters southwest of the Atchison, Topeka & Santa Fe Railway track, and about 1 meter southwest of the right of 
way; not lettered. (Note 11.") 

La.-About 1% miles southeast of Ncbo, S a n  Bernardino County, Cal., 2% meters northwest of milepost 740g, 
16 meters south of the Atchison, Topeka & Santa Fe Railway track; set in sandy soil. (Note 2.") 

M,.-At Daggett, S a n  Bernardino County, Cal., outaide the southeast corner of the depot gardens, 17 meters south 
of the Atchison, Topeka & Santa Fe Railway track, 35 meters east of the southeast corner of the depot, % meter outside 
of the fence corner, composed of 3 rail connections bolted together, a chiseled cross to which the elevation refers being 
cut on top of the middle piece; set in sandy soil. 

N,.-About 3% miles east of Daggett, Sun Bernardino County, Cal., 6 meters southwest of the second telegraph pole 
east of mile pole 734%, 14 meters south of the Atchison, Topeka & Santa Fe Railway track. 

O,.-At Minneola, S a n  Bernardino County, Cal., 45 meters southwest of signboard "Minneola, " 32 meters north 
of the Atchison, Topeka & Santa Fe Railway track, opposite the seventh telegraph pole west of mile pole 731%, a 
chisel-cut cross in the end of a piece of railroad rail, lettered "U. S. '' 

P3.-About, 2.4 miles east of Xinneola, S a n  Bernardino County, Cal., 17 meters south of the Atchison, Topeka & 
Santa Fe Railway track, and 2 mete& south of the sixth telegraph pole west of milepost 729. 

Q3.-At Newberry, S a n  Bernardino County, Cal., 26 meters west of the southeast corner of the Atchison, Topeka & 
Santa Fe Railway depot, 6 meters north of the railroad track, a piece of 80-pound railroad rail about 5 x  feet long, set 
on end, the top level with the base of the rail and marked by a chiseled cross and the letters "U. S. " 

R,.-About N mile east of N e w b m j ,  S a n  Bernardino County, Cal., 2 meters below the base of the rail, 26 meters 
west of the first telegraph pole west of mi10 pole 722%, 12 meters south of the Atchison, Topeka & Santa Fe Railway 
track. (Note 2.") 

&.-At Troy, S a n  Bemardino County, Cal., opposite the sixth telegraph pole east of mile pole 719M, about 25 meters 
northeast of signboard "Troy," 17 meters north oi the Atchison, Topeka I% Santa Fe Railway track, a chiseled crow 
in the top of a piece of 80-pound railroad rail, about 5% feet long, set on end and having the top 7% meters below the 
base of the rail. 

T,.-About 3.6 miles east of B o y ,  S a n  Bernardino County, Cal., 5 meters west of mile pole 716, 15 meters south of 
the Atchison, Topeka & Santa Fe Railway track, 1 meter above the base of the rail. 

U,.--At Hector, S u n  Bernardino County, Cal., 23 meters east of signboard "Hector," outside the southeast corner 
of the station park fence, 7 meters north of the Atchison, Topeka & Santa Fe Railway track; set on a level with the base 
of the rail. (Note 11.") 

Va.-About 2.6 miles northwest of Pkgah,  Ran Bernardino County, Cal., 4 meters southeast of the eighth telegraph 
pole east of mile pole 710, 18 meters south of the Atchison, Topeka & Santa Fe Railway track, 3 meters south of the 
right of way; set N meter above the base of rail. 

W,.-At Pkgah, S a n  Bernardino County, Cal., 5 meters southeast of signboard "Pisgah," 11 meters northeset of the 
Atchison, Topeka & Santa Fe 'Railway track, 31 meters north of the sixth telegraph pole northeast of mile pole 707; set 
in sand and gravel, W meter above the base of the rail. 

(Note 2.") 

(Note 2.") 

(Note 2.") 

(Note 2.") 

(Note 11.") 
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X3.-About 2% miles east of Pisgah, S u n  Bernardino Countg, Cal., 2 meters south of the second telegraph pole 
southeast of mile pole 705,14 meters south uf the Atchison, Topeka & Santa F e  Railway track; set in sandy soil, 1 meter 
above the base of the rail. (Note 2.") 

Y3.-At Lavie, Sun Bernardino County, Cal., a t  the northwest corner of the station platform, 38 meters west of the 
southeast corner of the Atchison, Topeka & Santa Fe Railway depot, 5 meters northeast of the railway track, meter 
above the base of the rail. (Note 11.") 

Z3.-About 1.8 miles southeast of Lavic, S u n  Bernardino County, Cal., 3 meters southeast of the fifth telegraph poIe 
southwest of mile pole 700%, 13 meters south of the Atchison, Topeka & Santa Fe Railway track; set in  gravel % meter 
above the base of the rail. (Note 2.") 

A,.-At Arctic, Sun Bernardino County, Cal., 20 meters south of signboard "Arctic," 8 meters west of the first tele- 
graph pole east of mile pole 698%, 14 meters south of the Atchison, Topeka & Santa F e  Railway track, x meter above 
the baae of the rail. 

B,.-About 1% miles east of Arctic, Sun Bernardino County, Cal., 5 meters southwest of the sixth telegraph pole 
east of mile pole 696%, 16 meters south of the Atchison, Topeka & Santa F e  Railway track. 

C,.-tAbout 1% miles west of Ludlow, S u n  Bernardino County, Cal., 18 metera northwest of the sixth telegraph 
pole southwest of mile pole 694%, on the north wing of the northeast red sandstone abutment of bridge 095B, on the 
horizontal surface of the second step, 3% meters north of the Atchison, Topeka & Santa F e  Railway track, N nieter 
below the base of the rail. (Note 15.") 

D,.-At Ludlow, S u n  Bernardino County, Cal., outside the northwest corner of the lot inclosing the section fore- 
man's house, 49 meters north of the Atchison, Topeka & Santa F e  Railway track, 37 meters northeast of the northeast 
corner of the depot. (Note 11.") 

&.-About 1% miles northeast of Ludlow, S u n  Bernardino County, Cal., 3% telegraph poles east of mile pole 692, 
on thenorth red sandstone coping of culvert 692D, in the horizontal surface of the northeast corner, 4 meters north of 
the Atchison, Topeka & Santa F e  Railway track, %meter below the base cf the rail. (Note 4") lettered "U. S. B. M." 

I?,.-About 2.8 miles west of Ash Hill, Sun Bernardino County, Cal., 7 meters south of mile pole G89%, 17 meters 
south of the Atchison, Topeka & Santa F e  Railway track. 

G,.-At Ash Hill, S u n  Bernardino County, Cal., 6% telegraph polea northwest of mile pole 656%;, 31 meters east 
of signboard "Ash Hill," 16 meters northeast of the Atchison, Topeka & Santa FQ Railway track. (Note 11.") 

H,.-About 1.9 miles east of Ash Hill, S u n  B m n a d n o  County, Pal., 6% telegraph poles east of mile pole 695, on the 
south wing oE the southeast red sandstone abutment of bridge 695D, in  the horizontal surface of the top step, 3 meters 
south of the Atchison, Topeka & Santa Fe Railway track, 

I,.-About 2.1 meters northwest of KZondike, S a n  B e m r d i n o  County, Cal., 4 telegraph poles northwe& of mile pole 
654, on the north wing of the northeast red sandstone abutment of bridge G55A, in the horizontal surface, 3 metera 
northeast of the Atchbon, Topeka & Santa Fe Railway track, M meter below the base of the rail. (Not&? 15.") 

J,.-About 1.1 miles northwest of KZondike, S u n  Bemardino County, Cal., 4 telegraph poles northeast of mile pole 
683, 3 meters east of the Atchison, Topeka & Santa F e  Railway track, i n  the top horizontal surface of the east wing 
of the southeast (red sandstone) abutment of bridge G84A. (Noto 13.") 

K,.-At KZondike, Sun Bernardino County, Cal., 23 meters northwest of mile pole 682, 7 metera south of sign- 
board 'iKlondike,ll 13 meters southwest of the Atchison, Topeka & Santa F e  Railway track, and 2 meters below the 
base of the rail; set i n  sand and gravel. 

L,.-About 3 miles northwest of Siberia, Sun Bernardino County, Cal., 45 meters east of the fifth telegraph pole 
northeast of mile pole 679, 26 meters northwest of the Atchison, Topeka & Santa Fe Railway track, 1% metera below 
the base of the rail. 

M,.-At Siberia, Sun Bernardino County, Cal., 5 meters southwest of the signboard ('Siberia, " 15 meters northwest 
of the seventh tolograp11 polo northwest Of mile pole G76M, 11 meters south of the Atchison, Topeka QG Santa FQ Rail- 
way track. (Note l l .*)  

N,.-About 1% miles east of Siberia, &'an Bernardino County, Cal., 50 meters northwest of the third telegraph pole 
southwest of mile pole G98%, 17 meters north of the Atchison, Topeka 6: Santa Fe Railway track, meter below the 
base of the rail; set i n  sand and gravel. (Note 2.") 

Q,.-A! Nome, Sari Bmnardino County, Cal., 10 meters northeast of the signboard, 35 meters north of the second 
telegraph pole east of mile pole 673, 15 meters east of the Atchison, Topeka 6: Santa F e  Railway track, meter below 
the base of the rail. (Note 11.") 

P,.-About 1% miles east of Nome, Sun Bernardino County, Cal., 3 meters southwest of the fourth telegraph pole 
west of mile pole 671, 17 meters south of the Atchison, Topeka & Santa F e  Railway track, and 1% meters below the 
base of the rail. (Note 2.") 

&,.-At Bagdad, S u n  Bemardino County, Cal., 44 meters northeast of the northwest corner of the station building 
of the Atchison, Topeka & Santa Fe Railway, 50 miles north of the track, 1 meter west of the southwest corner of the 
fences inclosing the section foreman's house. 

R,.-About 3% miles east of Bagdad, S u n  Bernardino County, Cal., 3 meters south of the first telegraph pole east of 
mile pole 665%, 17 meters south of the Atchison, Topeka & Santa F e  Railway track, % meter below the base of the mil; 
set i n  sand and gravel. (Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 2.") 

meter below the base of the rail. (Note 16.") 

(Note 11.") 

(Note 2.") 

(Note 11.") 
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&.--At Amboy,  S u n  Bernardino County, Cal., 35 meters southwest of the southweat corner of the station building, 
17 meters south of the Atchison, Topeka 6: Ssrita Fe Railway track, and 1 meter below the base of the rail. (Note 11.") 

T,.-About 2.1 miles southwest of Bengal, San Bernardino County, Cali, 3 meters south of the fifth telegraph pole 
east of mile pole 65734, 18 meters south of the Atchison, Topeka & Santa F e  Railway track, M meter below the base of 
the rail. (Note 2.") 

U,.-At Bengal, S u n  Bermrdino  County, Cal., 85 meters northwest of the signboard, 35 meters northeast of the 
fimt telegraph pole west of mile pole 655, 15 meters north of the Atchison, Topeka & Santa Fe Railway track, W meter 
below the base of the rail. 

V,.-About 3.9 miles west of Cadiz, S u n  Bernardino County, Cal., 4 meters southwest of the sixth telegraph pole 
west of mile pole 651, 14 meters south of the Atchison, Topeka & Santa F e  Railway track, and % meter below the base 
of the rail. (Note 2.") 

W,.-About 1.6 miles west of Cadiz, Sun Bernardino County,  Cal., 5% telegraph poles east of mile pole 649, 3 meters 
north of the Atchison, Topeka & Sants Fe R a i l m y  track, in the top horizontal surface of the north red sandstone coping 
of bridge 64913, N meter bclow the base of the rail. (Note 16.") 

&.-At Cadiz, S u n  Bernardino County, Cal., 9 meters northeaat of the signboard, 37 meters northwest of the ninth 
telegraph pole east of mile pole 647%, 12 meters north of the Atchison, Topeka & Santa F e  Railway track, and W meter 
below the base of the rail. 

Y,.-About 2.1 miles southwest of Siam, S u n  Bernardino County, Cal., 23 meters northeast of mile pole 644,17 metere 
southeast of the Atchison, Topeka & Santa Pe Railway track, % meter below the base of the rail. 

Z,.-At Sium, S u n  Bemzardino County, Cal., 5% meters east of the seventh pole northeast of mile pole 642, 25 meters 
southeast of the signboard, 18 meters southeast of the Atchison, Topeka & Santa Fe Railway track. (Note 11.") 

A,.-About 2% miles southwest of Danby, S u n  Bernardino County, Cal., 7 meters south of the seventh pole north- 
east of mile polo 638%, 12% meters southeast of the Atchison, Topeka & Santa Pe Railway track, and % meter below 
the base of the rail. 

B,.-At Danby,  Sun Bernardino County, Cal., 80 meters southwest of the southwest corner of the station building 
of the Atchison, Topeka & Santa Fe Railway, 41 meters west of the track. (Note 11.") 

C,.-About 1.4 miles west of Arimo, Sun Bernardino County, Cal., 32 meters north of the ninth pole northeast of 
mile pole 632 of tlie Atchison, Topeka & Santa Fe Railway, 16 meters northwest of the track, meter below the base 
of the rail. (Note 2.") 

D,.-At Arimo, S u n  Bernardino County, Cal., 39% meters north of the sixth pole northeast of mile pole 630% of 
the Atchison, Topeka & Santa Fe Railway, 10% meters north of the signboard, 19% meters northwest of tho track, 
and 1 meter beIow the base of the rail. 

E,.-About 2.3 miles northeast of Arimo, S u n  Bernardino County, Cal., 5 meters east of mile pole 628 of the Atchi- 
son, Topeka & Santa Fe Railway, 15 meters southeast of the track, and % meter below the base of the rail. 

F,.-At Esscx, Sun Bernardino County, Cal., 40 meters north of the ninth pole west of mile pole 625%, 10 meters 
northwest of the signboard on the Atchison, Topeka & Santa Fe Railway, 15 meters northwest of the track, % meter 
below the b a s  of the rail. 

G,.-About 3.4 miles southwest of Fenner, Sun Bmnardino County, Cal., 29 meters mest of the sixth pole southwest 
of mile pole 622 of the Atchison, Topeka & Santa Fe Railway, 16 meters northwest of the track, and M meter below the 
base of the rail. 

H,.-At Fenner, S u n  Bemardin;  County, Cal., 41 meters e a t  of the southwest corner of the station building of the 
Atchison, Topeka & Smta P e  Railway, 21 meters southeast of the track, on a level with the base of the rail. (Note 11.") 

I,.-About 2.2 miles southwest of Piute ,  Sun Bernardino County, Cal., 30 meters north of the seventh pole nortlieast 
of mile pole 616% of the Atchison, Topeka & Santa Fe Railmy, 14% meters northeast of tho track, N meter belov tllc 
base of the rail. 

J,.-At Piute, Sun Bernardino County,  Cal., 42 meters mest of the seventh pole southwest of mile pole Gl4,12 meters 
northwest of the signboard on the Atchison, Topeka & Santa PC Railway, 17% meters northwest of tlie track, and M 

K,.-About 2.3 miles southwest of Gofs, S u n  Bernardino County, Cal., 27 meters west of the first pole southwest 
of mile pole Gl1X of the Atchison, Topeka & Stints Fe Railway, 11 meters northwest of the track, meter below the 
base of the rail. 

L,.-At Go$., S u n  Bernardino County, Cal., 19 meters northwest of the track of the Barnwell branch of the Atchi- 
eon, Topeka & Santa F e  Railway, 41 maters northwest of tlie northwest corner of the station building, in front of the 
store of H. P. Ware, postmaster. (Note 11.") 

&&.-About % mile west of Gofs,  S u n  Bernardino County, Cal., opposite the fourth pole cast of mile pole 902M, near 
the "Y" of the Barnwell branch of the Atchison, Topeka & Santa Fe Railway track, and about 225 meters northwest 
of the main track and 200 metera southwest of the branch track. (Note 2.") 

N,,-About 3.8 miles southeast of Vontrigger, Ban Bernardino County, Cal., 13% poles southwest of mile pole 6 
of tlie Atchison, Topeka & Santa Po Railway, 18 meters northeast of the track, and on a level with the base of the rail; 
a piece of 50-pound railroad rail, about 5% feet long, set on end on a large bowlder, the top end bearing a chiseled 
"U+S " to which the elevation refers. 

(Note 2.") 

(Note 11.*) 

(Note 2.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 2.") 

meter below the base oE the rail. (NotQ 11.") 

(Note 2.") 

* SW pp. 162-166. 
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O,.-At Vontrigger, S u n  Bernardino County, Cal., 9 mete13 northeast of the Atchison, Topeka & Santa Fe Railway 

track, 4% meters east of the east corncr of the railway water tank. (Note 11.*) 
P,.-About 1.8 miles south of Blackburn, S u n  Bernardino County, Cal., 14 meters southwest of the Atchison, Topeka 

& Santa Fe Railway track, and N meter below the base of the rail. (Note 2.") 
Q6.-At Blackburn, S u n  Bernardino County, Cal., 8 meters southeast of signboard "Blackburn ') on the Atchison, 

Topeka & Santa Fe Railway, 18 meters northeast of the track; set on a level with the base of the rail. (Note 11.") 
a,.-About 4.7 miles south of Ledge, S u n  Bernardino County, Cal., 3% meters east of the tenth pole southeast of 

mile pole 18 of the Atchison, Topeka 6. Santa Fe Railway, and 15 meters northeast of the track; set on a level with the 
base of the rail. 

&.-At Ledge, S u n  Bernardino County, Cal., 2% poles northwest of mile pole 22 of the Atchison, Topeka & Santa Fe 
Railway, 8 meters northwest of the track; set on a level with the base of the rail. 

T,.-About 0.9 mile north of Ledge, S u n  Bernardino County, Cal., 28 meters west of the second pole north of mile 
pole 23 of the Atchison, Topeka & Santa Fe Railway, 14 meters west of the track; set 1 meter above the base of the rail. 
(Note 2.*) 

U,.--ht Purdy,  S u n  Bernardino County,  Cal., 7 meters northeast of mile pole 25 of the Atchison, Topeka & Santa 
Fe Railway, 15 meters northeast of the track; set on a level with the base of the rail, 

V,.-About 2.3 miles south of Barnwell, S u n  Bernardino County, Cal., opposite the seventh pole west of mile pole 27 
of the Atchison, Topeka & Santa Fe Railway, 12 meters south of the track; set 1 meter above the base of the rail. 
(Note 2.") 

W,.-At Barnwell, S u n  Bernardino County, Cal., 22 meters west of the "Menvel IIotel" entrance, 12 meters east 
of the east corner of the Atchison, Topeka & Santa Fe Railway freight-house platform, 19 meters southeast of the railway 
track; set on a level with the base of the rail. 

X,.-About 2 miles north of Barnwell, S u n  Bernardino County, Cal., 7% poles northwest of mile pole 31 of the 
Atchison, Topeka & Santa Fe Railway, 14 meters southwest of the track; set 2 meters below the base of the rail. 
(Note 2.") 

Y,.-At Vanderbilt, S a n  Bernurdino County, Cal., 4 poles west of mile pole 34 of the Atchison, Topeka & Santa Fe 
Railway, 15 meters north of the track; set M meter below the base of the rail. (Note 11.") 

$.-About 1.9 miles northwest of Vunderbilt, S u n  Bernardino County, Cul., about 0.1 mile north of tin mile-marker 
36, on a tie of the Atchison, Topeka & Santa Fe Railway track, 22 meters northeast of the track; set W meter above the 
base of the rail. 

A,.-At Leastalk, Sun Bernurdino County, Cal., 3 ineters west of the thirteenth pole west of mile pole 268, in the 
north angle of the intersection of the Atchison, Topeka & Santa Fe Railway and the the San Pedro, Los Angeles & sa l t  
Lake Railroad, 7 meters northwest of the former and 8 meters northeast of the latter, 1% meters below the base of the 
rail. (Note 11.") 

Bo.-About 2.3 miles north of Leastalk, S u n  Bernardino County, Cal., 6 meters west of the fourth pole southwest 
of mile pole 270, 15 meters northwest of the San Pedro, Los Angeles & Salt Lake Railroad track; set 1 meter below the 
base of the rail. 

c,.-At Moore, B a n  Bernardino County, Cal., 4 meters northwest of the second pole northeast of mile pole 272, 14 
meters west of the San Pedro, Lo8 Angeles & Salt Lake Railroad track, opposite the signboard; set in gravel, 3 meters 
beloiv the base of the rail. 

&.--About 2.4 piles southeast of Nipton ,  B a n  Bernardino County, Cal., 4 meters northwest of the third pole north 
of mile pole 275, 15 meters west of the San Pedro, Los Angelos & Salt Lake Railroad track; set 3 meters below the base 
of the rail. (Note 2.*) 

E,.-& Nipton ,  S u n  Bernardino county ,  Cul., 14 meters northeast of the San Pedro, h s  Angeles 6. Salt Lake 
Railroad depot, 28 meters northeast of the railway track, 37 meters south of the post office and store of the Kuhn Mer- 
cantile Co.; set 1 meter below the base of the rail. (Note 11.") 

F,.-About 2.5 miles northwest of Nipton ,  S u n  Bernardino County,  CaZ., 1% poles southeast of mile polo 280, 21 
meters southwest of the San Pedro, LOB Angeles & Salt Lake Railroad track; set 1% nieters below the base of the rail. 

(&.--At Lyons,  S u n  Bernardino County, Gal., 10% poles northwest of mile pole 282, 29 meters ewt of the signboard, 
15 meters northeast of the San Pedro, LOS Angeles & Salt Lake Railroad track; set 1% meters below the base of the  
rail. (Note 11.") ' 

Re.-& Calada, S u n  Bernardho County,  cal . ,  opposite the sixth pole northwest of mile pole 287, 4G meters south- 
west of the signboard on the San Pedro, Los Angeles & Salt Lake Railroad, 25 meters southeast of tho boundary post 
between Sari nernarclino County, Cal., and Lincoln County, Nev., 15 meters northeast of the track; set 1 meter below 
the base of the rail. 

A.-At Roach, Lincoln County, New., 12% poles south of mile pole 292, 1% poles north of the railway section fore- 
man's house, 1s meters west of the San Pedro, LOB Angeles & Salt Lake Railroad track; set 1% meters below the base 
of the rail. (Note 11.") 

B.-& Borax, Lincoln Count?), Nev., on the San Pedro, LOS Angeles & Salt Lake Railroad, 21 meters east of the 
twelfth pole south of ndle pole 297, 4% meters east of the railway track, on the horizontal surface of tho northwest 

*see pp. 102-16G. 

(Note 2.") 

(Note 11.") 

(Note 11.") 

(Note 11.") 

(Note 2.*) 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 11.") 

- - 
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corner of the most northwesterly of the 3 southerly concrete foundation piers to the steel water tank of the railroad, 

C.-At Jean, Lincoln County, Nev., 13% meters north of the third pole north of mile pole 301, 41 metecs southwest 
of the southwest corner of the San Pedro, Los Angeles & Salt Lake Railroad depot, 17 meters west of the main railway 
track, 20 meters east and in front of the post ofKce and store of Yount & Fayle; set in compact gravel, %meter below the 
base of the rail. (Note 11.”) 

D.-About 2.3 miles north of Jean, Lincoln County, Nev., 13 poles north of mile pole 303, 32 meters west of the 
San Pedro, Los Angeles & Salt Lake Railroad track; set in gravel 1% meters below the base of the rail. 

E.-At Sutor, Lincoln County, New., 10% poles southwest of mile pole 306, 16 meters southeast of the San Pedro, 
Loa Angeles & Salt Lake Railroad track, 31 meters south of the signboard; set 1% meters below the base of the rail. 
(Note 52.*) 

F.-About 1.2 miles southwest of Erie, GneoZn County, Nev., 1% poles north of mile pole 308, 17% meters east of 
the San Pedro, Lo8 Angeles & Salt Lake Railroad track; set on a level with the base of the rail. (Note 52.*) 

G.-At Erie, Lincoln County, Nev., opposite the seventh pole northeast of mile pole 309, 47 meters west of the west 
corner of the railway depot, 16 meters northwest of the San Pedro, Los Angeles & Salt Lake Railroad track; set meter 
above the bme of the rail. 

H.-About 0.7 mile southwest of Sloan, L inwln  County, Nev., 11% poles north of mile pole 314, in the top horizontal 
surface of the east end of the east concrete abutment to bridge 314 of the San Pedro, Los Angeles & Salt Lake Railroad, 
2.66 meters east of the track, 

1.-At Sloan, Lincoln County, Neu., 1% poles east of mile pole 315, 14 meters southwest of the signboard on the 
San Pedro, Loa Angeles & Salt Lake Railroad, 19 meters southwest of the track; set M meter below the base of the rail. 
(Note 11.”) 

3.-About 2.2 miles north of Sloan, Lincoln County, Nev., 4 metera northeast of the sixth pole northwest of mile 
pole 317 of the San Pedro, Los Angeles & Salt Lake Railroad, 15 meters northeast of the track; set 2 meters below the 
base of the rail. 

K.-At Bard, Lincoln County, Nev., 4% meters north of the ninth pole northwest of mile pole 320, 11 meters east 
of the signboard on the San Pedro, Los Angeles & Salt Lake Railroad, 15 meters northeast of the track; set 1 meter 
below the baae of the rail. (Note 11.”) 

L.-About 2 miles south of Arden, Lincoln County, Nev., 12% poles south of mile pole 323 of the San Pedro, Los An- 
geles & Salt Lake Railroad, 17 meters east of the track; set 1% meters below the base of the rail. 

M.-About 1/6 mile north of Arden, Lincoln County, Nev., 5% poles south of mile pole 325 of the San Pedro, Los 
Angeles & Salt Lake Railroad, 17 meters east of the track; set 1% meters below the base of the rail. (Note 2.”) 

2336 Be-About 1.5 miles north of Arden, Lincoln County, Nev., 1 meter east of the second pole north of mile pole 
326 of the San Pedro, LOB Angeles & Salt Lake Railroad, 12% meters east of the track; set 1% meters below the base of 
the rail; iron post stamped “B 1907, 119, 2336.” 

N.-At Bracken, Lincoln County, Nev., 25% meters northwest of the signboard on the San Pedro, Los Angeles & 
Salt Lake Railroad, 19 meters east of the track; set 1 meter below the base of the rail. 

2136 B.-About 0.7 mile north of Bracken, Lincoln County, Nev., 3 meters east of mile pole 330 of the San Pedro, 
Los Angeles & Salt Lake Railroad, 14% meters east of the track; set 2 meters below the base of the rail; an iron post 
stamped “B 1W7, 118, 2136.” (No@ 17.”) 

0.-At Las Viegas, Lincoln County, Nev., at the southeast corner of Main and Garcia Streets, 6 blocks south and 
1 block east of the San Pedro, Loa Angeles & Salt Lake Railroad depot, % block southeast of the plant of the Las Vegas 
Ice & Manufacturing Co., 7 meters south of the curb on Garcia Street, 9% meters east of the curb on Main Street. 
(Note 11.“) 

2024B.-At Las Viegas, Lincoln County, Nev., near the northwest corner of First and Ii’remont Streets, in the 
sidewalk a t  the foot of the column at the southeast corner of the First State Bank building, 1 decimeter north of the 
foot of the column; an aluminum tablet stamped “13 1907, 117, 2024.” 

P.-At Las Viegas, Lincoln County, Nev., 2 blocks north and 2 blocks enst of the San Pedro, LOB Angales & Salt Lake 
Railroad depot, at  the northeast corner of Stewart and First Streets, 4 meters east of the curb on First Street, 4 meters 
north of the curb on Stewart Street, 

2033 B.-At La8 Vegas, Dncoln County, Nev., 46 meters west of the entrance to the ladies’ waiting room of the 
San Pedro, Lo8 Angeles & Salt Lake Railroad depot, 31 meters west of the main track; set % meter above the base of 
the rail; an iron post stamped “B 1907, 116, 2033.” (Note 17.*) 

meter above the base of the rail. (Note 15.”) 

(Note 52.*) 

(Note 11.*) 

meter below the base of the rail. (Note 13.*) 

(Note 52.) 

(Note 52.”) 

(Note 17.”) 

(Note 2.*) 

(Note 17.”) 

block north of the Arizona Club. (Note 2.*) 

DESCRIPTIONS O F  PERMANENT BENCH MARKS BETWEEN BUTTE AND HUNTLEY, MONT.7 1906. 

5441 R. H. C.-At Butte, SiZver Bow Countv, Mont. 
G,.-About 3 miles southeast of Butte, Silver Bow County, Mont., 6% telegraph poles southeast of milepost B 3, in 

the top horizontal surface of the northeast end of the northeast coping of an arched cement culvert of the Northern 
Pacific Railway, about 5 meters northeast of the track, and about 2 meters below the base of the rail. 

Ha.-At Skones, Silver Bow County, Mont., 2% tele,mph poles south of signboard “Skones” on the Northern 
Pacific Railway, ’7% meters west of the track, 1 meter outside of the railway right of way; set in the upper horizontal 
surface of a large granite projection of a ledge about 1 meter above the base of the rail. 

(For this bench mark and others at Butte see p. 198.) 

(Note 4.“) 

(Note 13.”) 

*See pp. 162-166. 
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X,.-At High&, Silver Bow County, Mont., 16 meters southwest of the fifth telegraph pole west of milepost B 10, 

13 meterseast of signboard "Highview" on the Northern Pacific Railway, 16 meters southeast of the track. (Note 11.") 
J,.--At Uomestab, Jefferson County, Mont., 36 meters northeast of the southeast corner of the Northern Pacific 

Railway depot, 25 meters north of the track, 1G metera west of the west edge of the turntable and in the east edge of a 
wagon road. (Note 2.") 

&.-About 90 meters northeast of Lewis Spur, Jefferson County, &font., 36 meters north of the sixth telegraph 
pole west of milepost 13 12 of the Northern Pacific Railway, 26 meters north of the track. (Note 11.") 

L3.-About 2.0 miles east of Lewis Spur,  Jefferson County, Mont., 26 meters north of the sixth telegraph pole south- 
west of milepost B 14 of the Northern Pacific Railway, 16 meters north of the track; set meter above the base of the 
rail. (Note 2:) 

Ma.-At Welch, Jefferson County, Mont., 36 meters east of the southeast corncr of the Northern Pacific Railway 
depot, 16 meters east of a large pine tree east of the depot, 14 meters northeast of the track; set N meter below the base 
of the rail. (Note ll.*) 

N,.-About 2% miles northeast of WeZch, Jefferson County, dfont., at a road crossing, 341 meters east of the first 
trestle ea& of Welch, 18 meters south of the Northern Pacific Railway track, in the east slope of a small hill, 5 meters 
northeast of a large pine; set in a ledge of granite, about on a level with the base of the rail. (Note 2.") 

O,.-At Spire Rock, Jefferson county, Mont., 25 meters northeast of the signboard, about 200 meters north of mile- 
post B 20 of the Northern Pacific Railway, 22 meters northeast of the track; in a ledge of granite, % meter above the 
base of the rail. (Note 11.") 

Pa.-About 2.6 miles northeast of Pipestone, Jeferson Countg, Mont., 170 meters north of milepost B 23, 24 meters 
west of the Northern Pacific Railway track, a t  the south end of a railway cut; set on a level with the base of the mil. 
(Note 2.") 

Q3.-At Pipestone, Jefferson County, Mont., 19 meters southwest of the southwest corner of the Northern Pacific 
Railway depot, 36 meters northwest of the track, about 200 meters ~ou th  of the station foreman's house; 1% meters above 
the base of the rail. (Note 11.") 

R,.-About 3.4 miles west of Whitehall, Jefferson County, Mont., 30 meters northwest of milepost B 29, 27 meters 
north of the Northern Pacific Railway track, and 5 meters outside of the railway right of way; set 1 meter below the base 
of the rail. (Note 2.") 

Sa,-At WhMaZZ, Jegerson County, Mont., a t  the northeust corner of Main and Railroad Streets, a t  the southwest 
corner of the store building occupied by Clinton & Cn., general merchandise, in the vertical surface of the granite faun- 
dation to the building, % meter above the sidewalk; set in lead and lettered [ 'U.S.B.M." (Note 4.*) 

T,.-At Whitehall, Jefferson County, Mont., a t  the north end of Main Street, 3 blocks north and W block west of the 
Northern Pacific Railway depot; originally OR fhe public-school building (lately destroyed) on the foundation wall 
of the main tower, 3 meters northeast of the southeast corner of the veranda, N meter above the ground; now relocated 
in the south foundation wall of the new school building, near the southeast corner. (Note I.*) 

U3.-About 3.4 miles east of Whitehall, Jeferson County, itfont., 4 meters east of the fifth telegraph pole west of mile- 
post B 36,25 meters south of the Northern Pacific Railway track, and 4$ meter outside of the right of way; set on a level 
with the base of the rail. (Note 2.") 

V,.-At Jefferson Island, JeJSson County, Mont., 32 meters southeast of the southeast corner of the Northern Pa- 
cific Railway station platform, 30 meters east oithe northeast corner of Scheytt & Noble's general store, 7 meters east 
of the county road, 17  meters south of the railway track, % meter inside of the railway right of way; set % meter below 
the base of the rail. 

WTs.-About 1.8 miles west of Lime Spur,  Jeferson County, Mont., northeast of the Jefferson River, 58 meters north- 
east of milepost B 42, 36 meters east of the Northern Pacific Railway track; set 1% meters above the base of the mil. 

&.-At ,%m spur ,  Jefwson County, Mont., 3 meters south sf the signboard "Lime Spur," 9 meters southwest 
of the third telegraph pole southwest of milepost B 44 of the Northern Pacific Railway, 12 meters south of the track, 
and 1 meter outside of the right of way; set on a level with the base of the mil. (Note ILK) 

y,.-About 2.4 miles east of Lime spur ,  Jeffmaon County, Mont., 11 meters northeast of the fifth telegraph pole 
east of milepost B 46 of the Northern Pacific Railway, 23 meters north of the track, and 6 meters outside of the right of 
way; set 1% meters below t b e  base of the rail, (Note 2.*) 

Z,.-About 2.7 miles west of Sappington, Madison County, Mont., 24 meters west of the seventh telegraph pole 
northwest of mile post B 49 of the Northern Pacific Railway, 4 meters north of the track, about % meter below the 
the base of the rail; at the north end of a concrete arched culvert, in the upper horizontal surface of the coping, 0.2 
meter from the west edge and 0.2 meter from the north edge. 

&.-At sappington, Madison County, Mont., 35 meters south of the southwest corner of the Northern Pacific depot; 
28 meters south of tile railway track; 13 meters east of a public s a d ;  set 1 meter below the base of the rail. (Note 11.") 

n,.-About 3.6 miles northeast of Sappington, Madison County, Mont., 31 meters southeast of the third telegraph 
pole norlheast of mile post B 55, of the Northern Pacific Railway, 17 meters southeast of the track, 2.5 meters outside of 
the right of way; set on a ]eve1 with the base of the rail. (Note 2.*) 

W&,W Creek, Gallatin County, Mont., 45 meters south of the southwest corner of the Northern Pacific 
Railway depot, 27 meters southeast of the track; 43 meters southwest of a public road crossing, 70 meters north of the 

(Note 11.*) 

(Note 2.") 

(Noto 13.*) 

* See pp. 182-166. 
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store and post office in the building owned b y  L. F. Hare, 4 meters outside of the railway right of way; set % meter 
above the base of the rail. (Note 11.") 

D,.-About 2.5 miles northeast of Willow Creek, Gallatin County, Mont., 32 meters southwest of the eighth tele- 
graph pole southwest of milepost B 61 154 meters northwest of the Northern Pacific Railway track, + meter inside of 
the railway right of way; set 3 meter below the base of the rail. 

E,.-About 2 miles westof Three Forks, Gallatin County, Hont., 21 meters southof the fifth telegraph pole northeast 
of milepost B 63, 4 meters southeast of the Northern Pacific Railway track; i n  the top horizontal surface of the south- 
east end wall of a tile culvert, 0.2 meter from the southeast side, 0.5 meter from the northeast side, 0.5 meter from the 
southwest end; %meter below the base of the rail. 

F,.-At T?iree Forks, Gallatin County, Mont., 22 meters north of the tenth telegraph pole northeast of milepost B 65; 
34 meters south of signboard "Three Forks"; 22 meters southeast of tho Northern Pacific Railway track, 15 meters 
southeast of the railway station platform; set on a level with. the base of the rail. 

I Three Forks.-At Three Forks, Gallatin County, Mont., on the north side of Ahin Street; 17 meters east of 
State Street; at the southwest corner of the old Three Forks Hotel (now in disuse), % meter inside of the fence 
inclosing the hotel grounds and % meter from the west wall of the building. The elevation of the stonewas determined 
and also that of a point marked by  a chiseled cross i n  the south side of the rim of the pipe, the cap being missing from 
the mark. (Note 53.") 

S. B. Gallatin.-At Old Gallatin City, Gallatin County, Mont., on the east side of Main Street, in an open field 
belonging to Frank Dunbar about 275 meters north of the southwest corner and 4 meters inside of the fence separating 
the field from Main Street, about 200 meters west of Moss Creek, and about 350 meters southwest of the northeast corner 
of section 20, T. 2 N., R. 2 E. (Note 53*, except that  copper bolt is missing from cap.) 

G,.-About 0.9 mile northwest of Old Gallatin City, Gallatin County, Hont., oil the right bank of the Madison- 
Jefferson River, 25 meters east of the river and about 150 meters northwest of the west end of a row of limestone cliffs 
running parallel with the river, about % mile u p s t r e a  from the mouth of the Gallatin River and about % mile south- 
west of "Gauge BM" (see below). 

Gauge BM.-About 1% miles north of Old Gallatin City, Gallatin County, hfont., on the right bank of the Madison- 
Jefferson River, about 500 meters south of a ranch house on the opposite side ?f the river, 22 meters west of the crest 
of a cliff and 3 meters above the river in the horizontal surface of a limestone ledge projecting into the river, about% 
mile upstream from the mouth of the Gallatin River, 10 meters from a path leading to a skiff landing and 15 meters south- 
west of two cottonwood trees on the  river bank. The mark is a very crude cross chiseled into the rock and lettered 
BM. 

H,.-About 2.3 miles west of Logan, Gallatin County, Hont., 20 meters northeast of milepost BLNA 71; about 250 
meters west of a private road crossing; 24 meters northeast of the Northern Pacific Railway track; % meter inside of the 
railway right of way; set i n  fine loam, N meter below the base of the rail. 

I,.-At Logan, Gallatin County, Mont., i n  the center of the street south of and adjoining the Northern Pacific 
Railway depot; 44 meters northwest of the east corner of this street and Flower Street; 55 meters east of the southwest 
comer of the railway depot; set 

J,.-About 2.4 miles west of Manhattan, Gallatin County, Mont., 4 meters south of the eleventh telegraph pole 
west of milepost HLNA 77; 22% mefers south of the Northern Pacific Railway track; mile inside of the railway right 
of way and outside the public road; set W meter below the base of the ridil. 

K,.-At Manhattan, Gallatin County, Mont., 36 meters west of the east comer of the Northern Pacific Railway depot; 
20 meters southwest of the railway track; 57 meters east of the east corner of the building occupied b y  the Sanborn 
Co.; 48 meters northeast of the building occupied b y  the McLeod Mercantile Co.; 10 meters southeast of a public road; 
2 meters southeast of a telegraph pole; set % meter below the base of the rail. 

L,.-About 2.0 miles southeast of Manhattan, Gallatin County, Mont., about 40 meters east of the twenty-first tele- 
graph pole southeast of milepost RLNA 80, at a Northern Pacific Railway bridge with concrete abutments, in the north- 
west abutment; in theuppcr horizontal surface a t  the northeast end, 0.2 meter from the northeast edge; 1 meter from 
the southeast edge; 3 meter below the base of the rail. (Note 5.*) 

M,.-At Central Park, Gallatin County, Xont. ,  84 meters southeast of the Northern Pacific Railway depot; 24 
meters southwest of the railway track; in the northeast foundation under the east side of the railway water tank; 1 meter 
southeast of the northeast corner of the frame work under the tank; set i n  the upper horizontal surface 1% meters from 
the east end; 0.2 meter from each of the sides lettered U. S. B. M. 

N,.-About 2.6 miles west of Belgrade, Gallatin County, Mont., 8 meters southwest of the second telegraph pole west 
of milepost HLNA 86, of the Northern Pacific Railway, about 150 meters southwest of a farmhouse owned by  W. D. 
Miller; 23 meters southeast of the track; 4 meters west of a private road; f.$ meter inside of the railway right of way; 
set about 1 meter below the base of the rail. (Note 2.") 

(),.-At Belgrade, Gallatin County, Mont., 1 block west of the Northern Pacific Railway depot; a t  the northeast 
comer of Davis Street and Northern Pacific Avenue, 94 meters north of the railway track, in the vertical surface of the 
foundation to the building occupied b y  the Belgrade State Bank, 0.5 meter east of the southwest corner, 0.5 meter above 
the sidewalk; a copper bolt lettered U. S. B. M. 

P,.-About 2.4 miles southeast of Belgrade, Gallatin County, Mont., 43 meters northeast of the fourteenth telegraph 
pole southeast of milepost ELNA 90; about 300 meters west of a farmhouse owned by  D. A. Gilchrist, 23 meters north 

(Note 2.") 

(Note 16.") 

(Note 11.") 

(Note 53*, except that copper bolt is missing from cap.) 

(Note 2.") 

meter below the base of the rail. (Note 11.") 

(Note 2.") 

(Note 2.") 

(Note 4.") 

(Note 4.*) 

* See pp. 162166. 
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of the Northern Pacific Railway track; 1 meter inside of the railway right of way; set 1 meter below the base of the rail. 
(Note 2.") 

&,.-At Storey, Gallatin County, Mont., 33 meters southeast of signboard "Storey;" in  the edge of the county road; 
about 300 meters southwest of a farmhouse; 17 meters south of the Northern Pacific Railway track, 1 meter outside of the 
railway figlit of way; set 1 meter above the base of the rail. 

R,.-At Bozeman, Gallatin County, Mont., about 0.2 mile northwest of the Northern Pacific jitailway depot, 16 
meters north of the eighth telegraph pole northwest of the depot; about 2 meters northeast of the railway track; in thc 
mutl1east concrete abutment of a railroad bridge; in  the upper horizontal surface a t  the north corner; 0.3 meter from 
the northeast edgc, 0.3 meter from the northwest edge about on a level with the base of the rail. 

S,.-About 1.5 miles east of Bozeman, Gallatin County, Mont., 24 meters southeast of the twenty-third telegraph 
pole east of milepost HLNA 99; 23 meters south of the Northern Pacific Railway trark aud 1 meter inside of the railway 
right of way; set about 2% meters below the base of the rail. 

T,.-About 1.1 miles east of Gordon, Gallatin County, illont., 11 meters southeast of the fourth telegraph pole west of 
milepost HLNA 104; in  the Northern Pacific Railway bridge 1G9; in  the wcst concrete abutment, in  the upper horizontal 
surface, a t  the northwest corner, 0.2 meter from the east edge, 0.2 meter from thc north edge; 0.3 meter below the base 
of the rail. (Note 14.") 

U1.-At Chestnut, Gallatin County, Mont., 23 mcters southeast of the southwest corner of the  Northern Pacific 
Railway depot; 45 meters southwest of milepost HLNA 10G; 28 meters south of the railway track; set about 2% meters 
below the base of rail. 

V,.-About 1.3 miles southwest of TTest End, Gallatin County, Hont., 13 meters southeast of the second telegraph 
pole southwest of mile post HLNA 108; 24 meters southeast of the Northern Pacific Railway track; meter inside of 
therailway right of way; set 1 motor above the base of rail. (Note 2.") 

W,.-At Vest End,  Gallatin County, Mont., about 125 meters wcst of the Northern Pacific Railway depot; 48 meters 
south of the fifth telegraph pole cast of milcpost HLNA 109; 23 meters south of the railway track; 1 meter east of a public 
road; 1 meter outside of the railway right of way; set on a level with the base of rail. (Note 11.") 

X,.-At Muir, Park County, Xont . ,  16 meters southwest of the southwest corner of the Northern Pacific Railway 
depot, 33 meters south of the railway track, M meter outside the raiIway right of way; set 2 meters below the base of 
the rail. (Note 2.") 

Y,.-About 1.4 miles west of Zoppers, Park County, Mont., about 500 meters south of the Northern Pacific Railway 
new double tracks, 16 meters southeast of the twenty-fourth telegraph pole west of milepost IILNA 113, 5 meters eadt 
of a private road, % meter outside of the railroad right of way; set 1 meter below the base of t h e  rail. 

Z,.-At LToppers, Park County, Mont., about 175 meters north of a log house owned by Tom Flynn, 54 meters north 
of the Northern Pacific Railway water tank, 49 meters north of the railway track, i n  the east edge of a public road; 
set about 1% meters above the base of the rail. 

A,.-About 1.6 miles west of Coal Spur ,  Park County, &font., 30 meters northeast of the seventeenth telegraph pole 
east of milepost ITLNA 116 of the Northern Pacific Railway, 4 meters north of the track in  the upper horizontal surface 
of tho north granite end of a tile culvert, 0.2 meter from the edge 1% meters from the east edge, 1% meters from the 
west edge, on a level with the base of the rail. 

&.-About 2.0 miles east of Coal Spur ,  Park Counly, Mont., about GOO meters south of the new double tracks of the 
Northern Pacific Railway, 23 meters northeast of milepost IILNA 120,25 meters north of the old track, 4$ meter inside 
of the railway right of way; set 1 meter below the base of the rail. 

c,.-At Livingston, Park County, Mont., 1 block east and 1 block south of the Northern Pacific Railway depot, 
at the southwest corner of Main and Callendar Strects, on the south side of Callendar Street, i n  the stone foundation 
to the building occupied by the First State Bank, i n  the vertical surface, % meter west of the northwest corner of the 
building, meter above the walk. (Note 4.") 

D,.-At Livingston, Park County, Mont., 2 blocks east of the Northern Pacific Railway depot, on the north side 
of Park Street, 45 meters northeast of the southeast corner of B and Park Streets, 19 meters north of the curb on the south 
side of Park Street, 41 meters south of the railway track; set on a level with the base of the rail. 

&,.-About 1.2 miles west of Africa, Park County, Hont., 12 meters west of the seventh telegraph pole northeast 
of milepost BGS 113 of the Northern Pacific Railway, 26 meters southeast of the track, M meter outside of the railway 
right of way; set on a level with the base of the rail. (Note 2.") 

F,.-At Ajjica, Park County, Mont., 6 meters east of the thirteenth telegraph pole east of milepost BGS 112, 15 
meters southeast of sipboard L'Africa'' on the Northern Pacific Railway, 2G meters southeast of the track, % meter 
outside of tlle railway right of way; set 0x1 the level with the base of the rail. 

G6.-kt Mission, Park County, Mont., i n  the north side of the county road, 13% meters south of the Northern Pa- 
cific depot, 26 meters south of the railway track, l meter outside of the railway right of way; set l meter below the base 
of the rail. (Note 11.") 

II,.-About 2.3 miles west of Elton, Park County, Mont., 3 meters east of the sixth telegraph pole west of milepost 
BGS 10.1 of the Norther11 Pacific Railway, 19 meters south of the track, 6 meters inside of the railway r k h t  of way; set 
about 2 meters above the base of the rail. 

(Note 2.*) 

(Note 5.") 

(Note 2.*) 

(Note 2.*) 

(Note 2.") 

(Note 11.") 

(Note 16.") 

(Note 2.") 

(Note 11.") 

(Note 11.") 

(Note 2.") 

* See pp. 183-166. 
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I,.-At Elton, Park County, Mont., 70 meters southeast of milepost BGS 102 of the Northern Pacific Railway, 17 
meters south of the railroad water tank, 28 meters south of the railway track, 2 meters outside of the railway right of 
way; set 1 meter above the base of the rail. (Note 11.") 

J,.-About 2.9 miles west of Springdale, Park County, Mont., 10 meters north of the fifth telegraph pole north of 
milepost BGS 99 of the Northern Pacific Railway, at  the base of a cliff, 5 meters east of the track; set on a level with the 
base of the rail. (Note 2.") 

K,.-At Springdale, Park County, Mont., 50 meters southeast of the southeast comer of the Northern Pacific Rail- 
way depot, 41 meters south of the railway track, 37 meters northwest of the steps to the general store owned by Jno. 
W. Fryor; set 

L,.-In Sweet Grass County, Mont., about 2.4 miles east of Springdale, Park County, Mont., about 50 meters north 
of the thirteenth telegraph pole east of milepost BGS 94 of the Northern PacSc Railway, 17 meters northwest of the 
track, 14 metera southeast of the right bank of the Yellowstone River; set on a level with the base of the rail. (Note 2.") 

M,.-At Carney, Sweet Grass County, Mont., 65 meters northeast of milepost BGS 91, 43 meters northeast of sign- 
board "Carney" on the Northern Pacific Railway, 26 meters north of the track, and 1 meter outside of the railway 
right of way; set 1 meter below the base of the rail. (Note 2.") 

N,.-At Dehart, Sweet Grass County, Mont., 5 meters southeast of the seventh telegraph pole southwest of milepost 
BGS 86, about 300 meters northeast of signboard "Dehart" on the Northern Pacific Railway, 40 meters southwest of 
the south corner of the railway telegraph office, 25 meters southeast of the railroad track, 1 meter outside of the railway 
right of wyy; set % meter below the base of the rail. (Note 11.") 

O,.-About 2.1 miles east of Dehart, Sweet Grass County, Mont., in the northwest edge of the county road, 44 meters 
south of milepost BGS 84 of the Northern Pacific Railway, 26 meters southeast of the track, N meter outside of the 
railway right of way; set 

P,,-At Bigtimber, Sweet Grass County, Mont., 44 meters northwest of the Northern Pacific Railway depot, about 
125 meters northeast of mile post BGS 81, 37 meters northwest of the railway track, 24 meters northeast of a public 
road, 3 meters southeast of a canal; set on a level with the base of the rail. 

Q,.-About 2.4 miles east of Bigtimber, Sweet Grass County, Mont., 4 meters southwest of the fifteenth telegraph 
pole east of milepost BGS 79 of the Northern Pacific Railway, 27 meters south of the track, % meter inside the railway 
right of way; set % meter above the base of the rail. (Note 2.") 

R,.-About 0.6 mile east of Reynolds, Sweet Grass County, Mont., in Northern Pacific Railway bridge No. 108, at 
the southwest end of the southeast concrete abutment, 2 meters southwest of the railway track, in the upper horizontal 
Burface, 0.3 meter from the southwest edge, 1 meter from the southeast edge, 1 meter from the northwest edge, 0.2 meter 
below the base of the rail. 

S,.-About 2.2 miles west of Greyelif,  Sweet Grass County, Mont., 45 meters north of the eighteenth telegraph pole 
east of milepost BGS 73 of the Northern Pacific Railway, 25 meters north of the track, 0.2 meter outside of the railway 
right of way; set 2 meters below the base of the rail. (Note 2.*) 

T,.-At Greycliff, Sweet Grass County, Mont., about 50 meters west of the Northern Pacific Railway depot, 41 
meters southeast of the railway track on the northwest side of the county road, about 100 meters east of the building 
occupied by Overhulls & Go., general merchandise, 51 meters northwest of the dance hall, 15 meters outside of the 
railway right of way; set % meter b6low the base of rail. (Note 11.") 

U,.-About 1.9 miles west of Patcum, Sweet Grass County, Mont., 40 meters southwest of the ninth telegraph pole 
we& of milepost BGS 67 of the Northern Pacific Railway, about 80 meters west of the section foreman's house, 26 meters 
south of the track, on the north side of the county road, meter outside of the railway right of way; set 1% meters 
below the base of the rail. 

v,.-At Patcum, Sweet Grass County, Mont., 10 meters south of signboard " Patcum, " 16 meters southeast of the 
seventeenth telegraph pole east of milepost BGS 66 on the Northern Pacific Railway, 26 meters south of the track, % 
meter inside of the railway right of way; set 1 meter above the base of rail. 

\Vs,-About 1.1 miles west of Quebec, Sweet Grass County, Mont., 24 meters southwest of the twelfth telegraph pole 
west of milepost BGS 63 of the Northern Pacific Railway, 26 meters south of the track, in the west edge of a private 
road, 

&.-At Reedpoint, Sweet Grass County, Mont., 17 meters south of the southwest corner of the Northern Pacific 
Railway depot; about 90 meters southeast of milepost BGS 57; 28 meters south of the railway track, meter outside of 
the railway right of way; set 1% meters below the base of the rail. 

Y,.-About 1.2 miles east of Reedpoint, Sweet Grass County, Mont., 10 meters southeast of the ninth telegraph pole 
east of milepost BGS 56 on the Northern Pacific Railway, 29 meters south of the track, 20 meters east of a private road, 
20 meters north of the county road, 4 meters outside of the railway right of way; set 1% meters below the base of 
rail. (Note 2.*) 

Z,.-At Oneida, Sweet Grass County, Mont., 8 meters northeast of the signboard, 42 meters northeast of the thirteenth 
telegraph pole east of milepost BGS 54 on the Northern Pacific Railway, 24 meters northeast of the track, 1 meter outside 
of the railway right of way; set 1 meter below the base of rail. 

&.-About 2.2 miles east of Oneida, Sweet Grass County, Mont., 12 meters east of the eighteenth telegraph pole east 
of milepost BGS 52, about 100 meters northeast of Northern Pacific Railway bridge No. 78, about 100 meters west of a 

meter above the base of the rail. (Note 11.") 

meter below the base of the rail. (Note 2.") 

(Note 11.") 

(Note 13.") 

(Note 2.") 

(Note 11.") 

meter outside of the railway right of way; set 1 meter below the base of rail. (Note 2.") 

(Note 11.") 

(Note 11.") 
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private road crossing, 25 meters southeast of the railway track, W meter outside of the railway right of way; set meter 
below the base of the rail. 

&.-At Mmill ,  Sweet Grass County, Mont., 11 meters south of the Northern Pacific Railway depot, 60 meters north- 
west of the house owned by Miller Bros., 25 meters south of the railway track; set % meter below the base of rail. 
(Note 11.") 

Ce.-About 1.2 miles east of Mem'll, Sweet Grass County, Mont., 4 meters northwest of the fourteenth telegraph pole 
east of milepost BGS 48 on the Northern Pacific Railway, 10 meters southwest of the track, % meter outside of the 
railway right of way; set 1 meter below the base of rail. 

De.- At Wataga, Sweet Grass County, Mont., 16 meters south of the signboard, 11 meters southwest of the sixth 
telegraph pole west of milepost BGS 45 of the Northern Pacific Railway, 26 meters south of the track, 1 meter inside of 
the railway right of may; set 1 meter below the base of rail. 

&.--In Yellowstone County, Mont., about 2.5 miles east of Wataga, Sweet Grass County, Mont., 28 meters southwest 
of the ninth telegraph pole east of milepost BGS 43 on the Northern Pacific Railway, 26 meters south of the track, % 
meter inside of the railway right of way; set 1 meter below the base of rail. 

Fe.-At Columbus, Yellowstone County, Mont., 1% blocks west and 1 block north of the Northern Pacific Railway 
depot, on the north side of the second street north of the railway track, in the vertical stone surface of the public- 
school building at  the left on entering, 0.3 meter west of theentrance, 1 meter above the lower stone step. (Note i.*) 

G,.-At Columbus, Yellowstone County, Mont., about 50 meters northeast of the Northern Pacific Railway depot, 
40 meters north of the railway track, at the northeast corner of Second Street and Pike Avenue, 3 meters west of the 
building occupied by Razer & Rothwell, general merchandise; set on a level with the sidewalk. (Note 11.") 

H,.-About 2.2 miles east of Columbus, Yellowstone County, Mont., GO metere east of milepost BGS 38 on the Nortll- 
ern Pacific Railway, 26 meters northeast of the track, % meter outside of the railway right of way; set 2 meters below 
the base of rail. 

I,.-At Mkko, Yellowstone County, Mont., 11 meters southwest of the fourth telegraph pole east of signboard 
"Misko, " 11 meters Southwest of the eighteenth telegraph pole east of milepost BGS 35 on the Northern Pacific Railway, 
26 meters south of the track, % meter inside of the right of way; set on a level with the base of rail. 

Je.-About 1.3 miles west of Rapids, Yellowstone County, Mont., 12 meters southwest of the ninth telegraph pole 
west of milepost BGS 33 on the Northern Pacific Railway, 26 m e t w  south of the track, % meter inside of the railway 
right of way; set 2 meters below the base of rail. 

&.-At Rapids, Yellowstone County, Mont., about 75 meters southwest of the signboard, 80 meters southwest of 
milepost BGS 32 on the Nothern Pacific Railway, 26 meters south of the track, W meter inside of the railway right 
of way; set 1 meter below the base of rail. 

L,.-About 2.3 miles east of Rapids, Yellowstone County, Mont., 4 meters southeast of the eleventh telegraph pole 
east of milepost BGS 30 on the Northern Pacific Railway, 26 meters southeast of the track, % meter inside of the railway 
right of way; set 1 meter above the base of rail. 

&.-At Youngs Point,  Yellowstone County, Mont., 50 meters southeast of signboard "Youngs Point, " 3 meters 
south of the seventh telegraph pole west of milepost BGS 27 on the Northern Pacific Railway, 26 meters southwest of 
the track, 

N,.-About 2.2 miles west of Park City, Yellowstone County, Mont., 2 meters west of the sixth telegraph pole 
eastof milepost BGS 25 on the Northern Pacific Railway, 19 meters southeast of tho track; set 1 meter below the base 
of rail. (Note 2.") 

O,.-At Park City, Yellowstone County, Mont., 40 meters southeast of the Northern Pacific Railway depot, 26 meters 
northeast of a street leading through the city and across the railway track, about 75 meters northwest of the Sieber 
Hotel, 61 meters southeast of the railway track; set % meter below the base of riiil. 

P,.-About 2.1 miles east of Park city,  Yellowstone County, Nont., 2 meters northwest of the fifteenth telegraph 
pole east of milepost BGS 21 on the Northern Pacific Railway, 19 meters southeast of the track; set 1 meter below the 
base of rail. (Note 2.") 

Q,.-About 2.5 miles west of Laurel, Yellowstone County, xon t . ,  34 meters west of the third telegraph pole west 
of milepost BGS 18 of the Northern Pacific Railway, 24 meters southeast of the track, % meter inside of the railway 
right of way; set 1 meter below the base of rail. 

Re.-& Laurel, Yellowstone County, Mont., about 75 meters west of the Northern Pacific Railway depot, 70 meters 
nofihwest of the railway track, at  the east corner of Main Street and Third Avenue, 30 meters southeast of the building 
occupied by 'the mestbrook Mercantile Co. (general supply store), 40 meters east of the First National Bank; set % 
meter below the base of rail. 

S,.-About 2.4 miles east of Laurel, Yellowstone County, Mont., 3 meters southwest of the sixth telegraph pole 
east of milepost BGS 13 on the Northern Pacific Railway, 20 meters southeast of the track; set % meter below the base 
of rail. (Note 2.") 

T,.-At j&,s&, Yellowstone County, Mont., 1% meters east of signboard "Foster," 16 meters northwest of the 
thirteenth t&graph pole east of milepost BGS 9 on the Northern Pacific Railway, 14 meters southeast of the track, 40 
meters inside of the railway right of way; set % meter below the base of rail. 

(Note 2.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

meter inside of the railway right of way; set on a level with the base of rail. (Note 11.") 

(Note 11.") 

(Note 11.") 

(Note 11.") 

(Note 11.*) 

*See pp. lG2-1N. 
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U,.-About 2.5 miles west of Yegen, Yellowstone County, Mont., 27 meters east of the fifteenth telegraph pole east 
of milepost BGS 6 on the Northern Pacific Railway, 75 meters northwest and across the county road from the ranch 
house owned b y  John Summers, about 300 meters east of the ranch house on the northwest side of the county road 
and just west of the Summers ranch, 50 meters southwest of a public road crossing, 40 meters southeast of railway bridge 
No. 2, 32 meters southeast of the railway track, meter inside of the railway right of way; set on a level with the base 
of rail. (Note 52.*) 

V,.-At Yegen,  Yellowstone County, Mont., about 75 meters northeast of the Northern Pacific Railway depot, 14 
meters south of the fourth telegraph pole west of milepost BGS 4, 36 meters southeast of the railway track, meter 
inside of the railway right of way; set W meter below the base of rail. 

W,.-About 2.0 miles west of Billings, Yellowstone County, Mont., 2G meters southeast of milepost BGS 2 on the 
Northern Pacific Railway, 24 meters southeast of the track, 1 meter northwest of the county road and 1 meter inside 
of the railway right of way; set % meter below the bnse of rail. (Note 2.") 

&.-At Billings, Yellowstone County, Nont., 1 block west of the Northern Pacific Railway passenger depot, at 
the southwest corner of Montana Avenue and Twenty-ninth Street, 50 meters southwest of the Thornton IIotel, 47 
meters north of the railway track, 45 meters west of the Parmley Public Library in a vacant lot just inside the board 
sidewalks; set 0.1 meter above the level of the walks. (Note 11.") 

Y,.-At Billings, Yellowstone County, Mont., 1 block west and 4 blocks north of the Northern Pacific Railway 
passenger depot, at the northwest corner of Twenty-ninth Street and Fourth Avenue, on the Billings High-School 
grounds, 10 meters southeast of the southeast corner of the main high-school building, 0.2 meter west of the walk on 
Twenty-ninth Street, 0.2 meter north of the walk on Fourth Avenue, 0.2 meter above the level of the walk. (Note 2.") 

Z,.-At Billings, Yellowstone County, Mont., 2 blocks north and 1 block east of the Northern Pacific Railway 
passenger depot, on the north side of Second Avenue, in  the vertical stone surface of the county courthouse, a t  the right 
of and 2.8 meters east of the south entrance, 0.2 meter above the ground. 

A,.-At Billings, Yellowstone County, Mont., 3 blocks east of the Northern Pacific Railway passenger depot, on the 
north side of Montana Avenue, i n  the vertical stone surface of the main building of the Billings Brewing Co., 0.31 meter 
east from the southwest corner of the building, 0.53 meter above the ground. 

B,.--About 1.9 miles east of Billings, Yellowstone County, Mont., in the northwest granite abutment of Nwthern 
Pacific Railway bridge No. 565, in the upper horizontal surface, 255 meters northeast of the railway track, 0.3 meter 
from the southeast edge, 0.3 meter from the northwest edge, 0.2 meter below the base of the rail. 

a,.-About 2.2 miles west of Lockwood, Yellowstone County, Mont., 70 meters south of the twelfth telegraph pole 
west of milepost G 221 of the Northern Pacific Railway, 70 meters southeast of the  track, % meter inside of the railway 
right of way; set on a level with the base of rail. (Note 2.") 

D,.-About 1.9 miles east of Lockwood, Yellowstone County, Mont., 17 meters north of milepost G 217, 75 meters 
northeast of Northern Pacific Railway bridge No. 550, 14 meters northwest of the railway track, 15 meters southeast 
of the right bank of the Yellowstone River; set on a level with the base of rail. 

U.S.R.S. 1.-About 2.8 miles west of Iluntley, Yellowstone County, Jlont., a t  Huntley head gates, 12 meters east 
of the sixth pole east of milepost G 116 of the Northern Pacific Railway, 1 2  meters north of the track, in the top hori- 
zontal concrete surface of the  head gate, 3 meters from the southwest edge, 3 meters from the northeast edge, 254 meters 
below the base of the rail. 

U.S.R.S. 2.-About 2.2 miles west of Zuntley,  Yellowstone County, Mont., 30 meters southeast of the fifth telegraph 
pole west of milepost G 215 of the Northern Pacific Railway, 21 meters south of the track, a t  the concrete portal a t  tho 
west end of tunnel No. 2, in the center of the top horizontal surface, 1 meter below the base of rail. 

U.S.R.S. 3.-About 1.2 miles west of Iluntley, Yellowstone County, Xont. ,  90 meters southwest of milepost G 214 
of the Northern Pacific Railway, 7 meters southeast of the track, in the center of the top horizontal concrete surface 
of the spillway, on a level with the base of rail. 

(Note 11.") 

(Note 1.") 

(Note 4.") 

(Note 16.") 

(Note 2.") 

(Note%.*) 

(Note 54.") 

(Note 54.") 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN LA9 VEBAS, NEV.,  AND ZENDA, UTAH, 1908. 

2033 B.-At Las Vegas, Lincoln County, Nev. (See p. 204.) 
0.-At Las Vegas, Lincoln County, New. 
2024 13.-At Las Vegas, Lincoln County, Nev. (See p. 204.) 
P.-At Las Vegas, Lincoln County, Nev. 
Q.-At Stewart, Lincoln County, Nev., about 225 meters northeast of signboard "Stewart" on the San Pedro, Loa 

Angeles & Salt Lake Railroad, 17 paces southemt of the east rail of the main track, 4 telegraph poles southwest of mile 
pole 339 and 21 paces southwest of section house; set in the fence corner outside of the right of way, 2.5 feet from the 
north fence and 3 feet from the east fence. 

R.-About 0.6 mile southwest of Valley, Lincoln County, Nev., 5 telegraph poles southwest of mile pole 341, 19.7 
feet southeast of east rail of main track of the San Pedro, Los Angeles & Salt Lake Railroad, and 2.8 feet from north 
bulkhead (produced) of bridge 34173. This bench mark is on a large porphyry block used in the riprap work on the 
southeast side of the bridge, the block being a t  the northeast end of the bridge opening. 

S.-At VaZZey, Lincoln County, Nev., 125 feet northwest of the west rail of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad, directly opposite signboard "Valley." (Note 11:) 

(See p. 204.) 

(See p. 204.) 

(Note 11.") 

(Note 5.*) 

*See  pp. lG2-1%. 
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T.-About 2.5 miles northeast of Valley, Lincoln County, Nev., 110 meters northeast of the center of bridge 3440 
and directly opposite mile pole 345, 20.8 meters northwest of the center line of the main track of the Sail Pedro, Los 
Angeles & SaltLake Railroad, and 6.6 meters northwest of mile pole 345. (Note 2.*) 

U.-At Dike, Lincoln County, Nev., about 300 meters east of signboard “Dike,” 5 telegraph poles east of mile pole 
347,218 meters south of the center line of the main track of the Sen Pedro, Los Angeles & Salt Lake Railroad, 44 paces 
west of the west face of the section house and in line with the back wall produced. (Note 11.X) 

V.-About 3.0 miles northeast of Dike, Lincoln County, iVev., 40 meters southwest of mile pole 350 and 250 meters 
southwest of bridge 350A, 11.7 meters northwest of the west rail of the main track of the San Pedro, Los Angeles & Salt 
Lake Railroad, and 5.8 meters above it, 1.5 meters southeast of the line between mile pole 350 and first telegraph pole 
south of it, set vertically in rock outcrop. 

W.-At Apex ,  Lincoln County, Nev., about 400 meters southwest of signboard “Apex, ” at highest point of railroad 
grade between Las Vegas and Moapa, 4.8 meters southeast of the center line of the main track of the San Pedro, LOS 
Angelcs & Salt Lake Railroad, 10 meters southwest of the southwest end of the Apex siding; set horizontally in solid 
rock cut 1.2 meters above the top of the rail. (Ndte 4.”) 

X.-About 2.4 miles northeast of Ape$, Lincoln County, Nev., 0.4 miles northeast of mile pole 354, 28 meters south- 
east of the center line of the main track of the San Pedro, LOS Angeles & Salt Lake Railroad; set vertically in the south 
wing wall of concrete culvert 354A, 0.9 meter above the apron of the culvert. (Note 4.*) 

Y.--At Garnet, Lincoln County, Nev., at the southwest end of the Garnet siding, 10 meters northwest of the center 
line of the main track of the San Pedro, Los Angelcs & Salt Lake Railroad; set horizontally a t  the northeast corner of 
the concrete section house, facing the tracks and 1.5 meters above the ground. (Note 4.”) 

2.-At Garnet, Lincoln County,  Nev., directly beneath bench mark Y on the projecting concrete foundation of the 
section house at  the northeast corner. (Note 5.*) 

&.-About 3.0 miles south of Dry Lake, Lincoln County, Nev., 136 feet east of the center line of the main track of the 
San Pedro, Los Angeles & Salt Lake Railroad, just south of mile pole 360 and bridge 359B; set in lower end of the em- 
bankment for protecting the railroad track from wash and projecting 1 foot above the ground. 

B,.-At Dry Lake, Lincoln County,  Nev., on the steel base of the southwest one of the two water-tank s ~ p p o ~  
nearest the main track of the San Pedro, Los Angeles & Salt Lake Railroad. (Note 13.”) In  addition, the lettern 
“U.S.B.M.” were cut in the face of the concrete supporting pier. 

C,.-At Dry Lake, Lincoln County,  Nev., about 16 meters southwest of the south wall of and on the opposite side 
of the track from the telegraph station ab Dry Lake, 16.8 meters northwest of the center line of the main track of the 
San Pedro, Los Angeles & Salt Lake Railroad; set in hard gypsum soil, projecting 1 foot above the ground. (Note 2.“) 

D1.-About 2.0 miles northeast of Dry Lake, Lincoln County, A h . ,  4% telegraph poles south of mile pole 365, and 
60.4 meters northwest of the center line of the main track of the San Pedro, Los Angeles & Salt Lake Railroad; set on 8 
small knoll and projecting 1 foot above the ground. (Note 2.“) 

&.-At Crystal, Lincoln County, Nev., 15 meters southeast of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railroad; set in the vertical wall of the concrete section house a t  southwest corner on side 
facing the tracks, at  northeast end of Crystal siding and 0.1 meters above the ground. (Note I.*) 

F,.-At Ute, Lincoln County,  Nev., 65 meters northwest of the center line of the main track of the San Pedro, Lon 
Angeles & Salt Lake Railroad directly opposite sipboard “Ute”; set in the dirt embankment for wash protection and 
projecting 1 foot above the ground. (Note 2.*) 

G,.-At Byron,  Lincoln County, Nev., 15 meters southeast of the center line of the main track of the San Pedro, 
LOB Angeles & Salt Lake Railroad; set in the vertical wall of the concrete section house at  southwest corner on side 
facing the tracks, i.4 meters above the ground. (Note l.*) 

H,.-About 1.2 milea southwest of Moapa, Lincoln County, Nev., on the San Pedro, Los Angeles & Salt Lake Rail- 
road, 35 meters southwest of the signboard “Moapn one mile, ” a t  the south corner of the top surface of the southeast 
parapet wall of culvert 381B, northeast of the main bridge over Muddy Creek, and about in the middle of the high fill 
acmm Muddy Valley, letters “U. S .  €3. M.” cut in the vertical face of the wall directly beneath the bench mark. 
(Note 4.”) 

I,.-At Moapa, Lincoln County, Nev., in front of the Muddy Valley store and hotel, on the west side of the San 
Pedro, Los Angeles & Salt Lake Railroad, and distant about 160 meters from the main track; set near the fence line 
at the northeast corner of the hotel and projecting 5 inches above the ground. (Note 2.”) 

J,.-At Moapa, Lincoln County, Nev., set in the vertical concrete foundation wall of the San Pedro, Los Angeles 
& Salt Lake Railroad station at  the northwest corner of the building, facing Railroad Avenue, about 0.5 meters above 
the ground. (Note 1.*) 

&.-At &@pa, Lincoln County, Nev., on the east side of the San Pedro, Los Angeles & Salt Lake Railroad tracks; 
set close to  the porch, in hont of the store of W. C. Bowman, at  the northeast corner of Moapa Avenue and Railroad 
Avenue. (Note 2.”) 

L1.-At Moapa, Lincoln County, Nw. ,  about 640 meters north of lhe San Pedro, Loa Angeles & Salt Lake Railroad 
station, in the southerly one of the two concrete piers of the water tank facing the railroad tracks on the west side of 
the backs; set horizontally with letters “U.S.B.M.” cut in the face of the concrete pier. 

M,.-At Acton,  Lincoln County, Nev., a t  the south end of the Acton siding, 20 meters east of the center line of the 
main track of the Sari Pedro, Los Angeles & Salt Lake Railroad; set horizontally in the vertical wall of the concrete see- 

(Note 4.*) 

(Note 2.”) 

(Note 4.”) 

* See p ~ .  1G2-1GG. 
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tion dwelling midway between the 2 doors facing the tracks and 1.5 meters above the ground. The section dwelling 
is the southerly one of the two concrete buildings a t  Acton. (Note 4.") 

Nl.-At Guelph, Lincoln County, Nev., about GO feet north of signboard "Guelph, " 170 feet south of the center of 
bridge 392C and 2% telegraph poles south of mile pole 393, 32 meters west of the center line of the main track of the 
San Pedro, Los Angeles & Salt Lake Railroad and 1 meter outside the right-of-way fence line. (Note 2.") 

O,.-About 2.8 miles south of Rox, Lincoln County, Nev., 470 meters north of Huntsman's Ranch at  the entrance to 
the Meadow Valley Canyon, 15 meters north of first road crossing north of the entrance, 3.5 meters east of the center 
line of the main track of the San Pedro, Loa Angeles & Salt Lake Railroad, in the northeast corner of concrete culvert 
3940, set vertically. (Note 4.") 

P,.-At Rox, Lincoln County, Nev., 15 meters east of the center line of the main track of the San Pedro, Los Angeles 
& Salt Lake Railroad, on the side of the concrete telegraph office toward the tracks, 1.5 meters above the ground and 
0.5 meter above the top of the rail. (Note 1.") 

&,.-At ROX, Lincoln County, Nev., 52 meters east of the center line of the main track of the San Pedro, Los Angeles 
& Salt Lake Railroad set vertically in the northwest comer of theconcrete support of the water tank, 8 meters above 
the railroad track on rocky ledge. 

R,.-At Hoya, Lincoln County, Nev., 32 meters southeast of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railroad directly opposite signboard "Hoya, " 0.5 meter outaide the righbof-way fence, set 
on opposite side of tracks from bed of the Meadow Valley wash. 

&.-At Galt, Lincoln County, Nev., 15 meters south of the center line of the main track of the San Pedro, Los Angeles 
& Salt Lake Railroad, at the west end of the Galt siding in the side of the concrete section house facing the tracks, 1.5 
meters above the ground and 1.7 meters above the top of the rail. 

",.-About 3.5 miles north of Galt, Lincoln County, Nev., on west end of southwest concrete abutment of bridge 
411A of the San Pedro, LOS Angeles & Salt Lake Railroad, 3.5 meters northwest of the center line and 0.5 meter below 
the top of the rail; set vertically. 

U,.-At Vigo, Lincoln County, Nev.-36.2 meters northwest of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railroad, directly opposite signboard "Vigo;" 5.5 meters outside of the right-of-way fence, 
and 0.2 meter below the top of the rail. (Note 2.") 

V,.-About 0.5 miles north of VGo, Lincoln County, Nev., on south end of west concrete abutment of bridge 413A 
of the San Pedro, Los Angeles & Salt Lake Railroad in the entrance to the canyon north of Vigo, 3.5 meters south of the 
center line and 0.5 meter below the top of the rail; set vertically. (Note 4.") 

W,.-About 2.0 miles south of Carp, Lincoln County, New., 35.0 meters southeast of the center line of the main track 
of the San Pedro, Los Angeles & Salt Lake Railroad, on southeast side of highway, 25 meters south of mile pole 416 and 
1.1 meters below the top of the rail; set at base of a rocky point. (Note 2.") 

XI.-At Carp, Lincoln County, Nev., 15 meters southeast of the center line of the main track of the San Pedro, 
LOs Angeles & Salt Lake Railroad, on the face of the concrete section house facing the tracks, 50 meters southwest of 
the telegraph station at Carp, and 1.6 meters above the ground. 

Yl.-At Carp, Lincoln County, Nev., 70 meters northeast of the telegraph station at  Carp and 20 meters northwest 
of the center line of the main track of the San Pedro, Los Angeles & Salt Lake Railroad, in the northeast radial plane 
of the circular stone wall of the pu6p  well, 0.5 meter above the ground; set horizontally. 

Z,.-At Carp, Lincoln County, Nev., 500 meters northeast of the telegraph station at  Carp, 25 meters southwest 
of the point of switch at north end of Carp siding and 48 meters northwest of the center line of the main track of the 
sari Pedro, Los Angeles & Salt Lake Railroad, 0.6 meter above the top of the rail and 17 meters outside of the right- 
of-way fence; set at foot of rocky point. (Note 11.") 

&.-At St .  George, Lincoln County, Nev., 126.0 meters south of the signboard "St. George, " 138.8 meters west of 
&e center line of the main track of the San Pedro, Los Angeles & Salt Lake Railroad, 107.6 meters west of the right- 
of-way fence, and 1 meter above the top of the rail opposite the bench mark; set at foot of cliff above broad sandy wash. 
(Note 11.*) 

&.-At Leith, Lincoln County, New., 15 meters west of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad on the side of the concrete section house facing the tracks, 430 meters north of the sign- 
board "Leith" and 1.6 meters above the ground. (Note 1.") 

C,.-About 1.3 miles north of Leith, Lincoln County, Nev., set vertically on the southwest end of the southeast con- 
crete abutment of bridge 429B of the San Pedro, LOS Angeles & Salt Lake Railroad, 100 ineters northwest of signboard 
"Leithonemile, "3.8meterssouthwestof thecenterlineand2.0meters below the topof the rail. (Note4.") 

D,.-About 3.9 miles north of Leith, Lincoln County, Nev., set vertically in the eouthwest end of the southeast con- 
crete abutment of bridge 431G of the San Pedro, Los Angeles & Salt Lake Railroad, 3.4 meters southwest of the center 
line and 0.5 meter below the top of the rail. (Note 4.") 

E,.-At Kyle, Lincoln County, Nev., 28 meters northeast of the center line of themain track of the San Pedro, Los 
Angeles & Salt Lake Railroad, directly opposite signboard "Kyle, " on east side of highway which crosses tracks at  this 
point and 1.1 meters above the top of <he rail. (No$e 11.*) 

F2.-About 1.4 ailes north of Kyle, Lincoln County, Nev., set vertically in the northeast concrete wall of culvert 
434A of the San Pedro, Los Angeles & Salt Lake Railroad, 7.2 meters northeast of the center line and 2.5 meters 
below the top of the rail. (Note 4.") 

(Note 4.*) 

(Note 11.") 

(Note l.*) 

(Note 4.*) 

(Note 1.") 

(Note 4.") 

* See pp. 1G2-166. 
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G,.-At Elgin, Lincoln County, Nev., 0.3 mile south of the telegraph station at Elgin, directly opposite mile pole 

438, 22 meters east of the center line of the main track of the San Pedro, Los Angeles & Salt Lake Railroad, and 2.5 
meters east of the right-of-way fence line near the foot of the cliffs. (Note l l .*)  

&.-At Elgin,  Lincoln County, Nev., 135 meters north of the tele,graph station at Elgin, 11 meters east of the center 
line of the main track of the San Pedro, Los Angeles & Salt Lake Railroad, on the side of the concrete section house 
facing the tracks, and 1.6 meters above the ground. (Note 1.”) 

I,.-At Elgin,  Lincoln County, Nev., 4.9  meters east of the center line of the main track of the San Pedro, Los An- 
geles& Salt Lake Railroad, on the steel base of the west one of the three southerlytank columlls and letters (‘U. S. B. M.” 
cut in the face of the concrete pier. 

J,.--At Boyd, Lincoln County, Nev., 420 meters southeast of the station sign <(Boyd,” 75 meters northwest of the 
point of switch at  the south end of Boyd siding, 18.2 meters northeast of the center line of the main track of the San 
Pedro, Los Angeles & Salt Lake Railroad, 2.5 meters northeast of the right-of-way fence and in line with the north fence 
at the highway crossing. (Note 2.”) 

I(,.-About 3.9 miles north of Boyd, Lancoln County, Nev., set vertically in the east wing wall of the north concrete 
abutment of bridge 4468 of the San Pedro, Los Rngeles & Salt Lake Railroad, 3.0 meters east of the center line and 3.8 
meters north of the south face of the abutment, opposite Carson’s ranch. (Note 4.”) 

L,.-At Stine, Lincoln County, Nev., 125 meters north of the signboard “ Stine, ” 27 meters east of the center line 
of the main track of the San Pedro, Los Angelcs & Salt Lake Railroad, 1.9 meters outside the right-of-way fence, and 
2.2 meters north of angle in fence line, 14 meters above the top of the rail; set at the foot of the white clif€s opposite 
the power plant of the Delamar mine. (Note 1l.P) 

M,.-At Cana, Lincoln County, Nev., 0.8 mile north of the signboard “ Stine,” 15 meters west of the center line of 
the main track of the San Pedro, Los Angeles & Salt Lake Railroad in the face of the concrete section house facing the 
track, 1.5 meters above the ground. (Note 1.”) 

N,.-About 3.2 miles north of Stine,  Lincoln County, Nev., on the southeast concrete wall of culvert 450D of the 
San Pedro, Los Angeles & Salt Lake Railroad, 4.1 meters southeast of the center line and 1.0 meter below the top of 
the rail. (Note 4.”) 

O,.-At Etna, Lincoln County, Nev., 155 meters southeast of the center of bridge 453A, 340 meters southwest of the 
point of switch at the northeast end of the Etna siding, 48 meters northwest of the center line of the main track of the 
San Pedro, LOB Angeles & Salt Lake Railroad, and 17.5 meters outside the right-of-way fence; set with top 0.4 meter 
below the top of the rail. (Note 11.*) 

P,.-At Caliente, Lincoln County, Nev., 11.5 meters southeast of the center line of the main track of the San Pedro, 
Loa Angeles & Salt Lake Railroad, on the  concrete foundation of the railroad station, facing the tracks and directly 
beneath the agent’s office, 0.3 meter above theground. (Note 1.3 

&,.-At Caliente, Lincoln County, Nev., at the corner of Culverwell Avenue and Market Street, on the face of the 
public-school building toward Culverwell Avenue, 1.8 meters above the ground. (Note 1.”) 

R,.-At Caliente, Lincoln County, Nev., on the west side of South Spring Street, 294 meters south of the center line 
of the main track of the San Pedro, Los Angeles & Salt Lake Railroad, 36 meters west of the line (produced) of the west 
faces of the ‘ I  Company row” houses on North Spring Street; set at foot of wash from hill, 15 meters above the railroad 
track. (Note 11.”) 

S,.-At Caliente, Lincoln County, Nev., 50 meters southeast of the center line of the main track of the San Pedro, 
I,m Angeles & Salt Lake Railroad, on the face of the Caliente Mercantile Co.’s store on Clover Street, 1.5 meters above 
theground. (Note l.*) 

T,.-At Caliente, Lincoln County, Nev., 45 meters southeast of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railroad,in the face of the concrete section house facing the tracks, 1.6 metera above the 
ground. (Note 1.”) 

U,.-At Eccles, Lincoln County, Nev., 41 meters south of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad, 220 meters west of the east end of Ecclee siding; set in a small niche in the high cliffs, 
1.1 meters above the top of tho rail. (Note 2.”) 

V,.-About 2.0 miles northwest of Minto, Lincoln County, Ncv., 3.5 meters east of tho center line of the main track 
of the San Pedro, Los Angeles & Salt Lake Railroad, on the east end of the south concrete abutment of bridge 465B; 
set 0.5 meter below the top of the rail. 

W,.-At Minto, Lincoln County, New., 30.3 meters southwest o€ the center line of the main track of the San Pedro, 
Los Angel& & Salt Lake Railroad, 30.5 meters from the signboard “Minto”; set near the foot of the cliffs, 0.2 meter 
above the top of the rail. 

x,.-At Big Springs, Lincoln County, Nev., 6.3 meters west of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railroad, 45 meters south of the section house on the west wall of stone culvert 470E; set verti- 
cally, 2.2 meters below the top of the rail. (Note 1.”) 

I Y,.-At IsZen, Lincoln County, Ncv., 200 meters west of eignboard “Islen,” and 21.1 meters south of the center line 
of the main track of the San Pedro, Loa Angeles & Salt Lake Railroad; set at  the foot of high white cliffs, 1.0 meter above 
the top of the rail. (Note 2.”) 

Z,.-At Barclay, Lincoln County, Nev., 0.7 mile east of signboard “Barclay,” and 15 meters northwest of the center 
line of the main track of the San Pedro, Los Angeles & Salt Lake Railroad; set directly in front of the fence at  Wood’e 
ranch (Barclay post office), facing the highway, 0.3 meter below the top of the rail. (Note 11.”) 

(Note 13.”) 

(Note 4.“) 

(Note 11.”) 

* See pp. 162-1G6. 
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A,.-At Acorn,  Lincoln County, Nev., 65 meters southwest of the San Pedro, Los Angeles & Salt Lake Railroad 
station at Acoma, and 10.4 meters northwest of the center line of the main track, 0.2 meter below the top of the rail. 
(Note 2.”) 

B,.-At Acorn,  Lincoln County, Nev., 50 meters northeast of the San Pedro, Los Angeles & Salt Lake Railroad 
station at Acoma, and 3.9 metera northwest of the center line of the main track; set in the southwest end of the concrete 
pier of the water tank nearest the main track. (Note 4.“) 

C,.-At Acoma, Lincoln County, Nev., 25 meters northwest of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railroad, on the face of the concrete bunk house toward the tracks, 0.7 meter above the top 
of the rail. (Note 1.”) 

D,.-About 1.8 miles northeast of Acorn,  Lincoln County, Nev., 5.8 meters north of the center line of the main 
track of the San Pedro, Los Angeles & Salt Lake Railroad, on the south wall of stone culvert 483B, 2.0 meters below the 
top of the rail. 

E,.-& Brown, Lincoln County, Nev., 19 meters southeast of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railroad, directly opposite signboard “ Brown, ” 1.0 meter above the top of the rail. (Note 11.*) 

P,.-At Crestline, Lincoln County, Neu., 29 meters west of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad, on the face of the concrete bunk house facing the tracks, 1.6 meters above the ground, 
(Note l.*) 

G,.-At Oestline, Lincoln County, Nev., 23 meters east of the center line of the main track of the San Pedro, Loa 
Angeles & Salt Lake Railroad, and 5 meters north (measured along the tracks) of signboard “Crestline,” 0.9 meter 
above the top of the rail. 

&.-At Lzcn, Lzncoln County, Nev., 19 meters north of the center line of the main track of the San Pedro, Lo8 
Angeles & Salt Lake Railroad, directly opposite signboard “Lien,” 0.8 meter above the top of the rail. (Note 2.”) 

A,.-At Uvuda, Iron Cozinty, Utah, 30 meters southwest of the center line of the main track of the San Pedro, Loa 
ilngeles & Salt Lake Railroad, directly opposite signboard “Uvada, ’’ 0.5 meter below the top of the rail. (Note 11.”) 

B,.-At Tomus, Iron County, Utah, 38 meters southeast of the center line of the main track of the San Pedro, 
LOS Angeles & Salt Lake Railroad, 23 meters southeast of signboard “Tomas, ” (measured along the track); set at foot of 
low rocky ridge, 1.2 meters below the top of the rail. (Note e.*) 

C,.-About 2.9 miles southwest of Nodena, Iron County, Utuh, 46 meters southeast of the center line of the main 
track of the San Pedro, Los Angeles & Salt Lake Railroad, 75 meters northeast of the center of bridge 504h (measured 
along the track) and 0.6 meter above the top of the rail; set vertically in the top of a large bowlder lying a t  the foot 
of the first rocky point northeast of Tomas siding. 

D8.--4t Uodena, Iron County, Utah, 33.2 meters south of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad in the yard of the United States Weather Bureau Station, 29 meters north of the north 
face of the Bureau building and 5 meters north of the flagstaff, 2.1 meters below the top of the rail. 

&.-At Modmn, Iron County, Utaii, 7.1 meters south of the center line of the main track of the San Pedro, LOB 
Angeles & Salt Lake Railroad, on the east one of the two concrete piers of the water tank, which are connected with 
concrete intake; set vertically in cement. 

F8.-At Modcna, Iron County, Utah, 51.2 meters south of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad and39 meters south of the south side of the railroad station.; 0.9 meter below the top of 
the rail; set on the south side of highway and projecting 8 inches above the top of the ground. 

($,.-At Modenu, Iron County, Utah, 30 meters north of the center line of the main track of the San Pedro, LOS 
Angeles & Salt Lake Railroad on the side of the concrete bunk house toward the track, 1.6 meters above the ground. 
(Note 1.”) 

I&.--At Esculante, Iron County, Utah, 63 meters north of the center line of the main track of the San Pedro, Loa 
Lngeles & Salt Lake Railroad, directly opposite signboard “ Escalante.” 0.6 meter below the top of the rail. (Note 2.K) 

I,.-About 2.4 miles west of Norton, Iron County, Utah, 0.8 mile west of mile pole 517,33 meters south of the center 
line of the h n  Pedro, Los Angeles & Salt Lake Railroad, set 1.1 meters below the top of the rail. (Note 2.”) 

J,.-At MoTton, Iron County, Utah, 26 meters soutli of the center line of the main track of the San Pedro, Los Angeles 
& Salt Lake Railroad, directly opposite signboard “Morton,” 0.8 meter below the top of the rail. 

K,.--At Beryl, Iron County, Utah, 47 metera south of the center line of the main track of the San Pedro, LOB Angeles 
& Salt Lake Railroad, directly opposite signboard “Beryl, ” set 1.3 meters below the top of the rail. 

L,.-At BenjZ, Iron County, Utah, 5 meters south of the center line of the main track of the Sam PedroL Los Angeles 
& Salt Lake Railroad, 520 meters east of signboard “Beryl,” on the steel base of the north one of the three westerly 
water-tank columns. (Note 13.”) 

hl,.--ht B q l ,  Iron County, Utah, 20 meters south of the center line of the main track of the San Pedro, LOB Angeles 
& Salt Lake Railroad, 520 meters east of signboard “Beryl;” set vertically in the northwest concrete pier of the mind- 
mill tower, opposite water tank, 1.5 meters below the top of the mil. 

N,.-At Sahara, Iron County, Utah, 22 meters north of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad, on the side of the concrete section house facing the tracks, 0.9 meter above the top of 
the rail and 1.6 meters above the ground. 

O,.-At Sahara, Iron County, Utah, 53 meters south of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad, directly opposite signboard “ Sahara, ” 1.4 meters below the top of the rail. (Note 11.”) 

(Note 5.”) 

(Note 11.”) 

(Note 4.)” 

(Note 2.”) 

(Note 4.*) 

(Note 11.*) 

(Note 11.”) 

(Note 2.*) 

(Note l.*) 

(Note 1.”) 

.- 

*See pp. 162-lGB. 
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P,.--kt Ford, Iron county, Utah, 34 meters southeast of the center line of the main track of the Sail Pedro, Los 
Angcles & Salt Lake Railroad, directly opposite signboard “Ford, ” 1.4 meters below the top of the rail. (Note 2.”) 

&,.--kt Lund, Iron County, Utah, 6.6 meters southeast of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad, on the steel base of the middle one of the three westerly water-tank columns. (Note 
13.”) 

R,.-At Lund, Iron County, Utah, 20 meters southeast of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad, set vertically in the west concrete pier of the windmill tower opposite water tank, 0.2 
meter below the top of the rail. 

&.-At Lund, Iron County, ULaA, 62 meters northweet of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad, directly opposite operator’s office in railroad station and in line with two white posts 
lettered “R. R. Property,’’ 0.8 meter below the top of the rail. 

5092 R Lund.-At L u d ,  Iron County, Utah, 29 meters northwest of the center line of the main track of the San 
Pedro, Los Angele3 & Salt Lake Railroad, 74 meters northeast of the operator’s office in the railroad station; set in the 
southwest angle of the large Y, 0.7 meter below the top of the rail. 

T,.-At Ken, Iron County, Utah, 48.5 meters southeast of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad, directly opposite signboard “Kerr,” and 1.0 meter below the top of the rail. (Note 2.”) 

&.-At Latimer, Iron County, Utah, 30 meters northwest of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railway, opposite signboard “Latimer,”and in line of telegraph poles, 1.2 meters below the top 
of the rail. (Note 11.”) 

V8.-About 0.9 mile southweet of Nada, Iron County, Utah, 5.5 meters northwest of the center line of the main 
track of the San Pedro, Los Angeles & Salt Lake Railroad; set vertically in the northwest wall of concrete culvert 551A, 
1.3 meters below the top of the rail. (Note&*) 

W,.-At N d a ,  Iron County, Utah, 22 meters southeast of the center line of the main track of the San Pedro, Loa 
Angeles & Salt Lake Railroad, directly opposite signboard “Nada,” on side of concrete section house facing the 
tracks, 1.5 meters above the ground. ( 4 o t e  1.”) 

X,.--ilbout 2.7 miles southwest OC T h m o ,  Beaver County, Utah, 5.5 meters southeast of the center line of the main 
track of the San Pedro, Loa Angeles & Salt Lake Railroad; set vertically in the southoast wall of concrete culvert 556B, 
1.7 meters below the top of the rail. 

YE.-& Thenno,‘Beaver County, Utah, 41 meters southeast of the center line of the main track of the San Pedro, 
Los Angel- & Salt Lake Railroad, directly opposite signboard “Thermo” and section house, 1.7 meters below the top 
of the rail. (Note lL*) 

Z,.-At Thernao, Beaver County, Utah, 6.5 meters northwest of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railroad, on the middle one of the three southwesterly water-tank columns, at  northeast end 
of Thermo siding. (Note 13.”) 

&,.-At Thermo, Beaver County, Utah, 25 meters southeast of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railroad; set vertically in the east concrete pier of the windmill tower, directly opposite the 
water tank at the northeast end of Thermo siding, 1.4 meters beIow the top of the rail. 

B,.-At Laho, Beaver County, Utah, 44.2 meters southeast of the center line of the main track of the San Pedro, Los 
Angeles & Salt Lake Railroad; set directly opposite signboard “Laho,” 1.4 meters below the top of the rail. (Note 2.”) 

C,.-At Upton, Beaver County, Utah, 30 meters northwest of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Railroad, and 50 meters northeast (measured along the tracks) of signboard “Upton,” in line 
with telegraph poles, 1.2 meters below tlie top of the rail. 

D,.-About 2.7 miles Southwest of Milford, Beaver County, Ulah, 30 meters northwest of the center line of the main 
track of the San Pedro, Los Angcles & Salt Lake Railroad, 0.7 mile southwest of the Majestic Smelter, and 0.4 mile 
southwest of mile pole 572; set near private road crossing of Martin ranch, 1.0 meter below the top of the rail. (Note 2.”) 

E,.-At Milford, Beaver County, Utah, 0.3 mile southwest of the San Pedro, Los Angeles & Salt Lake Railroad 
station, 51.5 meters northwest; of the center Iino of the main track, on tho wall of the most southerly concrete sertion 
house, 1.6 meters above the ground. 

F9.-At JfiZjo~d, Beaver County, Utah, 0.3 mile southwest of San Pedro, Los Angeles & Salt Lake Railroad station, 
43.6 meters southeast of the center line of the main track, set vertically in the northerly one of the concrete bases sup- 
porting the coal-chute trestlcs, 0.6 metcr above the top of the rail. (Note 1.“) 

Go.--.kt dfilford, Beavpr County, Utah, 113 meters southeast of the center line of the main track of the San Pedro, 
Los Angeles & Salt Lake Itailroad, 145 meters southwest (measured along the tracks) of operator’s office in railroad 
station and 24 meters northemt of the center of highway from Milford to Minersville, 0.6 meter below the top of the rail. 
(Note 11.”) 

5084 FRR.-At Milford, Beaver County, Utah, 117 meters northeast of operator ’s office in railroad station, 8.0 meters 
northwest of the center line of the main track of the San Pedro, Los AngeIes & Salt Lake Railroad, and 0.5 meter below 
the top of tlie rail. (Note 18.”) 

l-I,.-At Opal, Beaver County, Utah, 20 meters west of the main track of the San Pedro, Lo8 Angeles & Salt Lake 
Railroad, directly opposite signboard “Opal,” and section pole; set 0.2 ineter above the top of the rail. 

&.-Near Zen&, Beaver County, Ulah, 25 metcrs east of the center line of the main track of the San Pcdro, Lo8 
Angclcs & Salt Lake Railroad, opposite mile pole 581. (Note 2.”) 

(Note l.*) 

(Note 11.”) 

(Note 18.”) 

(Note 4.”) 

(Note l.*) 

(Note 2.”) 

(Note 1.“) 

(Note 2.”) 

___I__ 

*See pp. 1G2-166. 
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DESCRIPTIONS OF PERXANBNT BEXCH MARKS BETWEEN SALT LAKE CITY AND ZENDA, UTAH, 1908. 

S,.-At Salt Lake Cbty, Salt Lake County, Utah. (See p. 199.) 
T,.-At Salt Lake City, Salt Lake County, Utah. (See p. 230.) 
UI.-At Salt Lake City, Salt Lake County, Utah. (See p. 200.) 
V,.-At Salt Lake City, Salt Lake County, Utah. (See p. 200.) 
W,.-At Salt Lake City, Salt Lake County, Utah. (See p. 200.) 
&.-At Salt Lake City, Salt Lake County, Utah, at the corner of Seventh Street west and Ninth Street south, near 

intersectionof Denver & Rio Grande Railroad track and San Pedro, Los Angeles & Salt Lake Railroad passenger track, in 
the west end of north abutment of the Denver & Rio Grande Railroad bridge over Ninth Street canal, 22.2 meters north 
of the center line of the San Pedro track, 2.75 meters west of the center line of the Denver & Rio Grande west track, 
20 centimeters from face ol the abutment. 9 !d-inch copper bolt set in lead in the horizontal surface of the concrete 
abutment, concrete marked “U. S.” 

4352 S1ak.-At Salt Lake City, Salt Lake County, Utah, a bench mark of the United States Geological Survey, 
described thus: “Salt Lake City, corner of Eleventh Street east and Twelfth Street south, 2 feet north of sidewalk 
and 100 feet northeast of street crossing; iron post stamped, ‘4352 Slak.’ ” Since this bench mark was established, a 
laundry building, known as the Granite Laundry, has been built over it, and the pipe is under the floor of the laundry 
office, in the southwest corner of the building. To make connection with the point, it  was necessary, in 1’306, to have 
a hole cut in the floor of the office, insert the rod in the hole, and read from the outside through the large plate-glass 
window. (Note 18.”) 

4251 S1ak.-At Salt Lake City, Salt Lake County, Utah, a bench mark of the United States Geological Survey de- 
scribed thus: “Salt Lake City, meridian mark at the southwest corner of the grounds of the city and county buildings, 
corner of State and Fifth Streets south; bronze tablet cemented in stone post, stamped ‘4251 Slak.’ ” (Note 17.”) 

0. S. L. Ry. 4222.57.-At Salt Lake City, Salt Lake County, Utah, at Seventh Street west and Ninth Street south, 
a t  the intersection of the Denver & Rio Grande Railroad track and the San Pedro, Loa Angeles & Salt Lake Railroad 
track, the top of the comer of the concrete block supporting the northwest corner of the platform on the east side of 
semaphore tower, 0.65 meter from northeast corner of tower, 3.20 meters from south rail of the Oregon Short Line Rail- 
way track, 2.42 meters from west rail of Denver & Rio Grande Railroad track. The edge of the platform above the 
bench is marked with crayon, “0. S. L. B. M. 4222.57.” 

Y,.-x mile east of Buena Vista, Salt Lake County, Utah, near the intersection of the freight and passenger tracka 
of the San Pedro, Loa Angeles & Salt Lake Railroad, about 40 meters north of the former and 47.3 feet south of the center 
of the latter, on the east side of a stone monument, 18 inches square at the base and about 3 feet high, bearing a bronze 
plate on the east face marked ‘ I  S. L. C. C. Limits.” The bench mark is a copper bolt with a cross on the face, set 
vertically in cement on the east side of the monument, close to the ground. This bench is evidently one of the city 
or county bench marks. 

Z,.-l mile west of Buena Vista, Salt Lake County, Utah, about 10 poles east of mile pole 775, on the east end of the 
north abutment of culvert 775A, 17.65 feet north of center line of San Pedro, Loa Angeles & Salt Lake Railroad track, 
10 inches from the north face of the wall, 3% inches from the edge of the wing wall; set in the horizontal surface of the 
concrete abuiment. (Note 36.*) .I 

A,.-About 3% miles west of Buena Vista, Salt Lake County, Utah, at the sixth pole west of mile pole 773, 14.2 
meters north of the center of the track of the San Pedro, Loa Angeles & Salt Lake Railroad and 3 feet inside of the right 
of way. (Note 2.”) 

B2.-l mile east of niter, Salt Lake County, Utah, 2 poles east of mile pole 771, in culvert 771A, on the east side 
of the south abutment, 4.22 meters south of the center of the track of the San Pedro, :os Angeles & Salt Lake Rail- 
road, 27 centimeters from the south face of the culvert, 20 centimeters from the edge of the angle with the wing wall. 
(Note 36.”) 

C,.-3 miles east of Ga@efield, Salt Lake County, Utah, near mile pole 769, on the east side of the south abutment of. 
culvert 769A, 3.04 meters south of the center of track of San Pedro, Los Angeles & Salt Lake Railroad, 18 centimeters 
from the north face and 21 centimeters from the northeast face of the abutment. (Note 36.”) 

Dz.-l mile east of Gar$eld, Salt Lake County, Utah, on the San Pedro, Loa Angeles & Salt Lake Railroad, 3% poles 
east of mile pole 767, on the south abutment of culvert 7674, 13 inches from the angle formed by the wing and the 
wall, 9% inches from the inner corner of the culvert, 2.73 meters south of the center of the track. (Note 36.”) 

E,.-At Garfield, Salt Lake County, Utah, in the concrete building of the Garfield Banking Go., in the northeast 
corner of the building, occupied by the drug store of the American Trading Go., in the north face of the building, 0.69 
meter from the corner, 1.36 meters above the sidewalk. (Note 1.“) 

P,.-At Gar$eld, Salt Lake County, Utah, at the railroad depot opposite a point 12% rails west from the telegraph 
office in the station and 46.0 meters south of the center of the track of the San Pedro, Loa Angeles & Salt Lake Rail- 
road, in a fence corner, about 18 inches from each fence. 

G,.-l% miles west of Garjefield, Salt Lake County, Utah, opposite Garfield Smelter, on the San Pedro, Los Angeles 
& Salt Lake Railroad, on the west end of the north abutment of culvert 7638, 14 centimeters from the north face of 
the abutment and 11 centimeters from the edge of the wing wall. 

(Note 2.”) 

(Note 4.”) 

* See pp. 162-100. 
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Hz.-3 miles west of GarJieZd, Salt Lake County, Utah, 4% poles west of mile pole 763 and about 1 mile west of 

Garfield Smelter, on the west slope of a small knoll lying south of the track of San Pedro, Los Angeles & Salt Lake Rail- 
road just west of a long fill, about 300 meters distant from a large prominent bluff on the lake shore which marks the 
line between Salt Lake and Tooele Counties, 22.50 meters from the center of the track, and 7.50 meters outside the right 
of way, about 5% feet below and 16 meters from the top of the knoll, about 1 meter higher than grade, a copper bolt 
leaded vertically into the sloping surface of the rock. 

Iz.-At Lake Point, Tooele County, Utah, one rail east of the station sign "Lake Point, " 1% poles west of *mile pole 
762,38.60 meters north of center of track of San-Pedro, Los Angeles & Salt Lake Raihoad, 5 feet lower than the tracks, 
between the section house and the tool house, 28 paces from the edge of the bluff over Great Salt Lake, the bottom 
of a hole inch deep and 1 inch square, in the top of a sandstone post 2% feet long and 6 inches square, lettered " U. S. 
B. M. " resting on solid rock and projecting 2 inches above the ground. 

Jz.-l mile west of Lake Point, Tooele County, Utah, 2 poles west of mile pole 761, 9% rails west of concrete culvert 
761A, 13.9 meters south of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad, a square cut on 
the highest point of a rock in place, pyramidal in shape, about 3 by 2% feet, 1% feet above ground, and about 3 feet 
inside of the right-of-way fence, 3 feet lower than rails, with the letters U. S. cut roughly on the sloping side toward the 
tracks. 

Kz.-l mile north of Morris, Tooele County, Utah,2 rails south of mile pole 759,17.0 meters east of the center of the 
track of the San Pedro, LOE Angeles & Salt Lake Railroad, on the right of way, 1.76 meters east of a wire fence, 58 paces 
south of the fence corner, on the sloping surface of a large rock in place, a crow cut on top of a copper bolt set in lead, 45 
centimeters from south edge of rock, 37 centimeters from east edge, about 6 inches lower than highest point of rock. 
The rock is marked "U.+" 

L,.-At Morris, Tooele County, Utah, 1% rails north of mile pole 758, 25 feet north of the mail crane, 5.79 meters 
west of the center of the track of San Pedro, Los Angeles & Salt Lake Railroad, about 4 feet below the grade line, in 
a hard rock in place, a surface 1 by 2 feet exposed, a cross on top of a copper bolt set in lead. 

B. M. Ry. 4469.54.-At Erda, Tooele County, Utah, 6 poles east of mile pole 754, a railroad spoke drivenhorizontally 
into telegraph pole, pole marked in blue crayon, "4469.54. ') 

M2.-At Erda, Tooele County, Utah, 2 poles south of mile pole 754, 150 feet west-southwest of the corner of the 
station building, 59.17 meters west of the center line of San Pedro, Los Angeles & Salt Lake Railroad, 180 feet north of 
a large rock in place, 6 by 10 by 12 feet exposed, 3 feet east and inside of the right-of-way fence; eet on a rocky ledge 
with 6 inches exposed. (Note 2.") 

Nz.-2 miles west of Erda, Tooele County, Utah, 7 poles west of mile pole 752, in concrete culvert 751B, on the east 
side of the north abutment, 3.73 meters north of center of the track of San Pedro, Los Angeles & Salt Lake Railroad, 
17 centimeters from the face of the abutment, 26 centimeters from the edge of the wing wall. (Note 36.") 

O,.-At Shields, Tooele County, Utah, 6% poles south of mile pole 750, 10 rails south of the station sign "Shields, 9' 

20.22 meters west of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad and 3 feet east of the 
wire right-of-way fence. (Note 2.") 

Pz.-l mile east of Tooele, Tooele County, Utah, 3 poles east of mile pole 747, in culvert 747A, in thesouth end of the 
east abutment, 4.85 meters south of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad, 18 
centimeters from the face of the head wall, 20 centimeters from the edge of the wing wall. 

Q2.-1 mile south of Tooele, Tooele County, Utah, opposite mile pole 745 and 1.80 meters east of it, 8.07 meters west 
of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad. (Note 11.") 

Rz.-3 miles north of Stockton, Tooele County, Utah, 6% poles north of mile pole 743, in culvert 743A, in the east 
side of the north abutment, 13 centimeters from the face of the head wall, 15 centimeters from the angle with the wing 
wall, 3.62 meters east of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad. 

Sz.-At Stockton, Tooele County, Utah, 3 poles north of mile pole 740, at tho northeast corner of Silver Avenue (the 
street leading east from the railroad station) and the railroad right of way, 59.6 meters east of the center of the main track 
of the San Pedro, LOB Angeles & Salt Lake Railroad, 2.50 meters northwest of the corner post of a wire fence. 
(Note 11.") 

T,.-1 mile south of Stockton, Tooele County, Utah, 3% poles north of mile pole 739, in culvert 739A, in the east 
side of the north abutment, 4.32 meters east of the center of the track oi the San Pedro, Los Angeles & Salt Lake Rail- 
road, 20 centimeters from the face of the head wall, 30 centimeters from the angle with the wing wall. (Note 36.") 

Uz.-3 miles south of Stockton, Tooele County, Utah, opposite the first telegraph pole north of mile pole 737 and 
1.25 meters east of it, 8.77 meters west of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad 
and 6% meters inside of the right-of-way fence. 

Vz.-At St. John, Tooele County, Utah, 11% poles south of milo pole 734,42.5 meters west of the center of the track 
of the San Pedro, LOB Angeles & Salt Lake Railroad, 34.2 meters northwest from the southwest corner of the railroad 
station, 5 meters from the west side of the roadway. (Note 11.") 

Wz.-i mile norLh of Ajm, Tooele County, Utah, opposite the fourth pole north of mile pole 728 and 7.33 meters east 
of it, 5.74 meters west of the center of the track of the San Pedro, Los Aiigeles & Salt Lake Railroad. (Note 2.") 

Xz.-l mile south of Ajax, Tooele County, Utah, 5% poles north of mile pole 726, at a road crossing at  grade, 6.12 
meters Bast of the center of the track of the San Pedro, LOB Angeles & Salt Lake Railroad, 4.7 meters north of the center 
of the roadway, in the filling for the pole supporting a crossing warning sign and 0.8 meter west of it. 

(Note 1.") 

(Note 3G.") 

(Note 2.") 

(Note 2.") - 
*See pp. 162-1MI. 
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Y,.-At Faust, Tooele County, Utah, 3% poles aotith of mile pole 721, across the track from the section foreman's 
house, opposite station sign, 30.8 meters east of the center of the main track of the San Pedro, Los hngeles & Salt Lake 
Railroad, 31.55 meters northeast of the northeast corner of the telegraph office. (Note 11.") 

Z,.-1 mile south of Faust, Tooele County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 9% poles 
south of mile pole 720, on the west side of the north abutment of culvert 719A, 16 centimeters from the face of the head 
wall, 27 centimetersfrom the angle with the wing wall, 5.22 meters west of the center of the track, about 235 meters below 
grade. (Note 1.") 

A 3 . 4  miles south of Faust, Tooele County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 3% poles 
north of mile pole 717, on the west side of the north abutment of culvert 717A, 26 centimeters from the face of the head 
wall, 32 centimeters from the angle with the wing wall, 5.72 meters east of the center of the track, about 2 meters below 
grade. (Note 36.") 

B,.-At V m o n ,  Tooele County, Utah, 8% poles south of mile pole 715, 19.12 meters west of the center of the track 
of the San Pedro, Los Angeles & Salt Lake Railroad, and opposite the station sign. 

C3.-l mile south of V i n o n ,  Tooele County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 2% poles 
north of mile pole 714, in the east end of the south abutment of culvert 714A, 7 centimeters from the face of the head 
wall, 21 centimeters from the angle with the wing wall, 4.00 meters east of the center of the track. (Note 36.") 

D3.-At Dunbar, Tooele County, Utah, 3% poles north of the station sign, opposite the sixth pole south of mile pole 
712 and 5.9 meters west from same, 17.67 meters west of the center of the track of the San Pedro, Los Angeles & Salt 
Lake Railroad. (Note 2.") 

E3.-1 mile south of Dunbar, Tooele County, Utah, near fourth pole south of mile pole 711 and 16.9 meters from same, 
opposite EL " C" post on the east side of the track, 10.17 meters west of the center of the track of the San Pedro, LOB 
Angeles & Salt Lake Railroad, 1 meter above grade. (Note 2.") 

F3.-1 mile north of Lojpeen, Tooele County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 7% poles 
south of mile pole 709, in the east side of the north abutment of culvert 708C, 20 centimeters from the face of the head 
wall, 15 centimeters from the angle with the wing wall, 5.59 meters east of the center of the track. (Note 1.") 

G,.-At Lofgreen, Tooele County, Utah, 5 rails north of the station sign '' Lofgreen, " 21.07 meters west of the center 
of the track of the San Pedro, Los Angeles & Salt Lake Railroad, 4.85 meters northwest of the nearest telegraph pole. 
(Note 11.") 

H3.-l mile north of Boulter, Tooele County, Utah, 1% poles north of mile pole 703, opposite the sign "One mile 
to Boulter," 10.55 meters east of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad, 1 meter 
below grade. (Note 16.") 

&.-At Boulter, Tooele County, Utah, near first pole south of mile pole 702, and 4.57 meters from it, 15.47 meters 
west of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad. 

J3.-In Juab County, 2 miles south of Boulter, Tooele County, Utah, on the San Pedro, Loa hngeles & Salt Lake 
Railroad, 4 poles north of mile pole 706, in the west end of the north abutment of culvert 700A, 17 centimeters from the 
face of the head wall, 19 centimeters from the angle with the wing wall. 

K3.-2 miles north of fintic, Juab County, Utah, on the San Pedro, Los Angeles & Salt Lake pailroad, 7 poles north 
of mile pole 698, on the west end of the north abutment of culvert 698-4, 15 centimeters from the face of the head wall, 
27 centimeters from the angle with the wing wall, 4.55 meters west of the center of the track. 

L,.-At Tintic, Juab County, Utah, 4 poles north of mile pole 696,42.6 meters east of the center of the main track 
of the San Pedro, Los Angeles & Salt Lake Railroad, 31.8 meters northeast of the northeast corner of the passenger 
sation, 13.6 meters northeast of a telegraph pole, 3 meters east of the edge of the roadway. 

M,.-lx miles east of f intic,  Juab County, Utah, on railroad spur to Eureka, 13.50 meters west of second pole we& 
of station sign "Mammoth Junction," 9 rails west of eame sign, 8.52 meters north of the center of the track of the Sari 
Pedro, Los Angeles & Salt Lake Railroad, in a flat rock in situ. 

U.S.G.S. 6394.-At Eureka, Juab County, Utah, on Church Street, at the northeast corner of the courthouse, 45 
centimeters from this corner, 21 centimeters from the courthouse wall, 10.45 meters northwest of the northeast corner 
of tho San Pedro, Lo8 hngeles & Salt Lake Railroad passenger station. Stamped, "Elevation above sea, 6,394 feet. 
Datum U. P." (Note 18.") 

Na.-3 miles south of !Entic, Juab County, Utah, 3 poles south of mile pole 693, 10.57 meters east of the center of 
the track of the San Pedro, Loa Angeles & Salt Lake Railroad, 6.30 meters from the north post of a rack for apare rails. 
(Note 2 . 9  

Os.-At Mclntyre, Juab County, Utah, opposite station sign, 1% rails north of a highway crossing sign, 18.20 meters 
east of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad, 8.50 meters from the center of the 
highway. (Note 11.") 

P,.-3 miles south of Nclntyre, Juab County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 8% poles 
north of mile pole 686, in the east end of the south abutment of culvert 6868, 22 centimeters from the face of the head 
wall, 18 centimeters from the angle with the wing wall 3.04 meters east of the center of the track. 

Q3.-At Jrricho, Juab County, Utah, 9 rails north of the station sign, 2% poles south of mile pole 683, 40.40 meters 
east of the center of the track of the San Pedro, Los hngeles & Salt Lake Railroad. 

(Note 2.") 

(Note 2.") 

(Note 1.") 

(Note 36.") 

(Note 11.") 

(Note 36.") 

(Note 1.") 

(hote 2.*) 

* 5ee pp. 162-166. 
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R3.-2 miles south of Jericho, Juab County, Utah, 2% poles south of mile pole 681, 21.32 meters west of the center 
of the track of the Sari Pedro, LOB Angeles & Salt Lake Railroad, 24.8 meters from the second pole, 27.9 meters from 
the third pole, of above mile pole, 1 meter below grade. (Note 2.") 

S 3 . 4 %  miles south of Jericho, Juab County, Utah, on the San Pedro, LOB Angeles & Salt Lake Railroad, 2 poles 
south of mile pole 678.5, in the west end of the north abutment of culvert 678A,12 centimeters Dom the face of the head 
wall, 18 centimeters from the angle with the wing wall, 3.26 meters west of the center of the track. (Note 36," braas 
bolt used.) 

T,.-At Dyer, Juab County, Utah, near third pole north of mile pole 677, and 15.80 meters southwest of it, 26.70 
meters west of the center of the track of the San Pedro, Loa Angelea & Salt Lake Railroad, 1% meters below grade. 
(Note 11.") 

U3.-1 mile south of Dyer, Juab County, Utah, near mile pole 676, and 17 meters south of it, 21.17 meters west of 
the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad, at grade. (Note 2.") 

V,-At Champlin, Juab County, Utah, opposite station sign, 13 poles south of mile pole 673,37.59 meters east of the 
center of the track of the San Pedro, Lo8 Angeles & Salt Lake Railroad, at subgrade of the present siding. (Note 11.") 

W3.-355 miles north of Lynn Junction, Millard County, Utah, opposite mile pole GG7, 21.62 meters east of the 
center of the track of the San Pedro, LOS Angeles & Salt Lake Railroad, 1 meter below grade. (Note 2.") 

X3.-2J4 miles north of Lynn  Junction, Millard County, Utah, opposite mile pole 666,21.32 meters east of the center 
of the track of the San Pedro, LOS Angeles & Salt Lake Railroad, 1 meter below grade. 

Y3.-2 miles north of Lynn  Junction, Hillard County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 
11 poles north of mile pole 665, in the east end of the south abutment of culvert 6658, 10 centimeters from the face of 
the head wall, 16 centimeters from the angle with the wing wall, 3.71 meters east of the center of the track. (Note 36," 
brass bolt used.) 

Z,.-At Lynn Junction, Millard County, Utah, 91.0 meters northwest of the northwest corner of the passenger 
station of the San Pedro, Los Angeles & Salt Lake Railroad, 14 poles south of mile pole 664, and 70.6 meters west of 
the center of the track. 

A4.--1g miles west of Lynn Junction, Millard County, Utah, opposite mile pole 662, 23.88 meters south of the 
center of the track of the San Pedro, Loa Angeles & Salt Lake Railroad, 1 meter below grade. 

B4.-3% miles west of Lynn Junction, Mzllard County, Utnh, opposite mile pole 660, 27.72 meters north of the 
center of the track of the San Pedro, Lo8 Angeles & Salt Luke Railroad, at  grade. (Note 2.") 

C4.-2 miles west of Cline, Millard County, Utah, opposite mile pole 656, 26.82 meters north of the center of the 
track of the San Pedro, Los Angeles & Salt Lake Railroad, meter below grade. (Note 2.") 

D , . 4  miles west of Cline, Millard County, Utah, 4% poles cast of mile pole 654, 16.82 meters north of the center 
of the track of the San Pedro, LOS Angeles Salt Lake Railroad, 28.1 meters from fourth pole and 21.0 meters from fifth 
pole east of mile pole. 

E,.--$ miles east of Akin,  Millard County, Utah, W mile west of bridge over Sevier River, 4 poles west of mile pole 
4351, 11.52 meters south of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad, 9.0 meters from 
the edge of the bluff overlooking the old river channel. 

F4.-At Akin, Nillard County, Utah, 4% poles north of mile pole 645, opposite station sign, 26.82 meters east of 
the center of the track of the San Pedro, LOS Angeles & Salt Lake Railroad, at grade. 

G4.-2 miles east of O d a ,  Millard County, Utah, opposite mile pole 644, 19.03 meters south of the center of the 
track of the San Pedro, Los Angeles & Salt Lake Railroad, 1 meter below grade. (Note 2.") 

U.S.G.S. 4592.-At Oasis, Millard County, Utah, 4 poles south of mile pole 642, at the southeast corner of the Hotel 
Day, 2.5 centimeters from the corner of the building, 29.30 meters southeast of the southeast corner of the station plat- 
form, 37.22 meters east of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad. An iron pipe 
bearing a bronze cap stamped '' U. S. Boundary Post. 

&.-At Oasis, Millard County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 6 poles south of mile 
pole 642,10 centimeters from eaeh face of the southwest corner of the southwest foundation of the windmill tower over 
the railroad pumping station, 4.57 meters east of the center of the track. (Note 1.") 

1,.-2 miles south of Oasis, Millard County, Utah, 13.G meters north of mile pole 640, 12.42 meters west of the center 
of the track of the San Pedro, Lo8 Angeles & Salt Lake Railroad, 1 meter below grade. 

J,.-At Van, Millard County, Utah, opposite mile pole 637, 27.02 meters west of the center of the track of the Sail 
Pedro, Los Angeles & Salt Lake Railroad, 1 meter below subgrade. (Note 2.") 

&.-At Jerome, iWilZard County, Utah, opposite mile pole 633,32.0 meters northwest of station sign "Jerome," 24.70 
meters west of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad, on a slight rise of ground, 1 
meter above grade. (Note 2.") 

L,.-At Clear Lake, Nillard County, Utah, near fifteenth pole south of mile pole 629, opposite north end of passenger 
atation, 29.50 meters west of the center of the track of the San Pedro, Loa Angeles & Salt Lake Railroad, 2 meters below 
grade. (Note 2.") 

M4.-2s miles south of Ne&, Millard County, Utah, opposite mile pole 621, 24.50 meters west of the center of the 
track of the San Pedro, Los Angeles & Salt Lake Railroad, at grade. (Note 2.") 

N4.-i% rniles soutl1 of Borden, Millard County. Utah, opposite mile pole 617, 33.50 meters cast of the center of the 
track of the San Pedro, Los AngeIes & Salt Lake Railroad, 8.7 meters east of a wagon trail, at  grade. 

(Note 2.") 

(Note 2.") 

(Note 2.") 

(Note 2.") 

(Note 2.") 

(Note 2.") 

NO. -,)) set in the ground with 10 inches exposed. 

(Note 2.") 

(Note 2.") 

* See pp. 1G2-160. 
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0 4 . 4 ?  miles north of Goss Station, Millard County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 6 
poles north of mile pole 614, in the concrete intake to the section-house cistern, 17 centimeters east of the center of the 
intake pipe, 2.72 meters east of the center of the track. (Note 36.") 

P,.-At Goss, Millard County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 6% poles south of mile 
pole 612, in the west end of the north abutment of culvert 611B, 24 Centimeters from the head wall, 38 centimeters 
from the angle with the wing wall, near the pumping station, 3.50 meters west of the center of the track. (Note 36.") 

Q,.-2 miles south of Goss, MiZlard County, Utah, opposite mile pole 610, 30.80 meters west of the center of the 
tracks of the San Pedro, Los Angeles & Salt Lake Railroad, 1 meter below grade. (Note 2.") 

R,.-At Cruz, Mallard County, Utah, opposite mile pole 607, 4% poles south of the station sign, 33.52 meters  we^ 
of the center of the track of the San Pedro, Los Angeles & Salt Lake Railroad, slightly below grade. 

S,.-l mile eouth of Cruz, Millard County, Utah, 2 poles south of mile pole 606, in the horizontal surface of the lime- 
stone coping of the northeast wing wall of culvert 60513, 24 centimeters from the inner face of the wing wall, and 55 
centimeters from the end, 5.87 meters east of the center of the track. 

T4.-1 mile east of Pumice, Millard County, Utah, opposite mile pole 603, 25.62 meters north of the center of the 
track of the San Pedro, Los Angeles & Salt Lake Railroad, at grade. 

U,.-At Pumice, Millard County, Utah, 4 poles east of mile pole 602, in the wall facing the track of the western con- 
crete section house, 1.35 meters from the southeast corner of the house, 1.40 meters from the ground, 21.90 meters north 
of the track. (Note 1.*) 

V,.-% mile west of Pumice, Millard County, Utah, on the San Pedro, LOB Angeles & Salt Lake Railroad, 8 poles 
west of mile pole 602, 17 centimeters from the face, 81 centimeters from the end of the northwest wing wall, in the 
horizontal surface of the limestone coping of culvert GOlC, 5.08 meters north of the center of the track. (Note 15.*) 

W,.-At Black Rock, Millard County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 1% poles south 
of mile pole 597, in the east end of the north abutment of culvert 596.4, 24 centimeters from the face of the head wall, 
34 centimeters from the angle with the wing wall, 5.75 meters east of the center of the track. (Note 1.") 

X,.-At Black Rock, Millard County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 2 poles south of 
mile pole 597, in the southwest corner of the main pedestal of the concrete base of the railroad water tank, 9 centimeters 
from each face of the pedestal, 5.85 meters east of the center of the track. (Note 16.") 

Z,.-At Malone, Millard County, Utah, opposite station sign, 5%poles north of mile pole 592,22.0 meters east of the 
center of the track of the San Pedro, Los Angeles & Salt Lake Railroad, 1% meters below grade. (Note 55.") 

A,.-3 miles north of Read, Millard County, Utah, opposite mile pole 590, 24.10 meters west of the center of the 
track of the San Pedro, Loa Angeles & Salt Lake Railroad, 2 meters below grade. (Note 55.") 

B,.-At Read, Beaver County, Utah, on the San Pedro, Los Angeles & Salt Lake Railroad, 6 poles north of mile 
pole 587B5, in the concrete inlet to the section-house cistern, 18 centimeters west of the center of the drainpipe, 2.50 
meters west of the center of the track. 

O,.-At Read, Beaver County, Utah, opposite mile pole 587, 19.12 meters east of the center of the track of the San 
Pedro, Los Angeles & Salt Lake Railroad, 1 meter below grade. 

D,.--Two miles south of Read, Beaver County, Utah, opposite mile pole 585,23.30 meters east of the center of the 
track of the $m Pedro, Los Angele_s & Salt Lake Railroad, % meter below grade. (Note 11.") 

E,.-At Zenda, Beaver County, Utah, opposite station sign, 9% poles south of mile pole 583, 26.10 meters east of the 
center of the track of the San Pedro, Los Angeles & Salt Lake Railroad, % meter below grade. 

I,.-Near Zenda, Beaver County, Utah. 

(Note 2.") 

(Note 15.") 

(Note 2.*) 

(Note 36.") 

(Note 11.") 

(Note 11.") 
(See p. 215.) 

DESCRIPTIONS O F  PERMANENT BENCH MARK8 BETWEEN CRAWFORD, NEBR., AND CADIZ, WYO., 1908. 

E,.-At Fort Robinson, Dawes County, Nebr. (See Appendix 3, Report for 1903, p. 799.) 
G4.-At Crawford, Dawes County, Nebr. (See Appendix 3, Report for 1903, p. 799.) 
N,.-At Crawford, Dawes County, Nebr., 475 meters northwest of the Chicago, Burlington & Quincy Railroad station, 

125 meters northwest of the Chicago & Northwestern Railroad crossing, and 4.8 meters southwest of the center line of 
the main track of the Chicago, Burlington & Quincy Railroad, on the concrete water tank support nearest the track. 
(Note 4.") 

O,.-About 2.5 miles northwest of Crawford, Dawes County, Nebr., about halfway between mile poles 425 and 426, 
on the east wall of a concrete cattle pa.99, and 30 meters northeast of the center line of the main track of the Chicago, 
Burlington &. Quincy Railroad. (Note 4.") 

P,.-At n o m  (formerly Remington), Dawes County, Nebr., 25.2 meters west of the center line of tlie main track 
of the Chicago, Burlington & Quincy Railroad, 25 meters north (measured along the tracks) of station signboard. (Note 

Q,.-About 4.6 miles northwest of Horn (formerly Remington), Dawes County, Nebr., just south of Dawes-Sioux 
County line, 9% poles southeast of mile pole 484 (old numbering, or about 433.08 new numbering), 29.6 meters south- 
west of the center line of the main track of the Chicago, Burlington & Quincy Railroad. 

R,.-About 3.1 miles southeast of Joder (formerly Ade lk ) ,  Sioux County, Nebr., just north of Dawes-Sioux County 
line, on the southwest wall of a concrete culvert, 2.8 meters southwest of the center line of the main track of the 
Chicago, Burlington & Quincy Railroad. 

11.") 

(Note 2.*) 

(Note 4.") 

* See pp. 162-166. 
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S4.-About 1.1 miles southeast of Joder (formerly Adelia), Sioux County, Nebr., 2.8 meters southwest of the center 
line of the main track of the Chicago, Burlington & Quincy Railroad, on the southwest wall of a concrete culvert near 
Rosenberg's ranch. (Note 4.") 

T,.-At Joder (formerly Adelia), Sioux County, Nlbr., 22.6 meters northeast of the center line of the main track 
of the Chicago, Burlington & Quincy Railroad, 150 meters northwest of the telephone booth, and directly opposite the 
switch stand a t  the northwest end of the house track on Joder siding. (Note 11.") 

U,.-At Orella (formerly Harold siding, and now Adelia postoffice), Sioux County, Nebr., 30.0 meters west of the 
center line of the main track of the Chicago, Burlington & Quincy Railroad, 90 meters north (measured along track) 
of the temporary railroad station, and directly opposite Hamilton's store. 

VI.-About 3 miles north of Orella, Sioux County, Nebr., 26.5 meters west of the center line of the main track of 
the Chicago, Burlington & Quincy Railroad, about a/5 of the distance from mile pole 443 to 444, and 5 meters east of 
snow fence-at north end of the cut on a curve. 

W,.-At Mansjkld, Sioux County, Nebr., 32.7 meters east of the center line of the main track of the Chicago, Bur- 
lington & Quincy Railroad, 210 meters north of the station signboard, and 50 meters south of the section house. (Note 

N.-S.D. 204 M.-About 1.5 miles south of Ardmore, Fall River County, S. Dak., 277 meters west of the center of 
the main track of the Chicago, Burlington & Quincy Railroad, in the center of the highway. The mark is the top 
surface of a 1-inch raiaed square on the top of the State line monument, a red granite post 1 foot square and projecting 
4 feet above the ground, lettered "N" on the south face, "S.D." on the north face and "20417" on the east face. 

O,.-At Ardmore, Fall River County, S. Dak., 10.0 meters west of the center line of the main track of the Chicago, 
Burlington & Qubcy Railroad, on the south end of one of the concrete supports of the water-tank column. (Not,e 4.") 

3553 DW.-At Ardmore, Fall River County, S. Dak., 154.5 meters west of the center line of the main track of the 
Chicago, Burlington & Quincy Railroad, 195 meters northwest of the temporary railroad station, and 19 meters north 
of the center of the enst-and-west road. (Note 18.") 

3527 DW.-About 2.3 miles north of Ardmore, Fall River County, is. Dak., 164 meters west of the center line of tho 
main track of the Chicago, Burlington & Quincy Railroad, about 400 meters north of bridge 452.14 over Hat Creek, 
and 11.6 meters east of the center of highway at a turn in the road, (Note 18.") 

3487 DW.-About 3.0 miles southeast of Rumford, Fall River County, S. Dak., 202 meters west of the center line of 
the main track of the Chicago, Burlington & Quincy Railroad, about 130 meters south of bridge 455.39 over Duck Creek, 
and 11 meters east of the center line of the north-and-south highway. 

3500 DW.-At Rumford, Fall River County, 8. Dak., 21.6 meters southwest of the center line of the main track of 
the Chicago, Burlington & Quincy Railroad, 240 meters southeast of the station Signboard, and 150 meters northwest 
of the southeast end of the aiding. (Note 18.") 

3532 DW.-About 2.3 miles northwest of Rumford, Fall River County, S .  Dak., a short distance northwest of mile pole 
461, and 23.1 meters southwest of the center line of the main track of the Chicago, Burlington & Quincy Railroad. 
(Note 18.") 

3632 DW.-About 3.2 miles east of PTOVO, Fall River County, S. Dak., about milc east of mile pole 464, and 16 
meters north of the center line of the main track of the Chicago, Burlington & Quincy Railroad. (Note 18.") 

3708 DW.-At Provo, Fall River County, S. Dak., 16.3 meters northeast of the center line of the main track of tlie 
Chicago, Burlington & Quincy Railroad, and 190 meters southeast of the railroad station. 

I?,.-About 2.6 miles northwest of Provo, Fall River County, S. Dak., about halfway between mile poles 469 and 
470 and 24.2 meters northeast of the center line of the main track of the Chicago, Burlington & Quincy Railroad. 
(Note 2.*) 

&,.-About 1.5 mires southeast of Dennis, Fall River County, S .  Dak., on the east end of the north concrete abut- 
ment of the plate girder bridge over Coal Creek, 2.2 meters east of tho center line of the main track of the Chicago, 
Burlington & Quincy Railroad. 

3528 DW.-About 0.7 mile northeast of Dennis, Fall River County, S. Dak., near the middle of tho first curve north 
of Dennis siding, 20 meters southeast of the center line of the main track of the Chicago, Burlington & Quincy Railroad, 
23 metersnorthwest of the bank of Cottonwood Creek. (Note 18.") 

R4.-About 1.7 miles southwest of Edgemont, Fall River County, S .  Dak., 220 meters west of the signboard "Yard 
Limit, "4 .5  mekrs north of the center line of the main track of the Chicago, Burlington & Quincy Railroad, on the lowest 
atone a t  the north end of the east abutment of a small stone bridge. 

&.-At Edgemont, Fall River County, 8. Dak., 113.5 meters wcst of the center line of the main track of the Chicago, 
Burlinglon & Quincy Railroad, in the southwest corner of the city park, near the public-school building, 0.5 meter 
from the south fence and 0.7 meter from the west fence. (Note 2.") 

T4.-At Edgemont, Fall River County, S .  Dak., on the northeast corner of the store building known as the Edgemont 
Block, 0.2 meter above the sidcwalk and 0.2 meter from Ihe northeast corner, facing Phelan Avenue. 

3449 DW.-At Edgemont, Fall River County, S .  Dak., 15.7 meters west of the center line of the main track of the 
Chicago, Burlington & Quincy Railroad, a t  the north end of the Chicago, Burlington & Quincy Railroad Hotel park. 
(Note IS.*) 

(Note 11.") 

(Note 2.") 

11.") 

(Note 18.") 

(Note 18.") 

(Note 4.") 

(Note 5.") 

(Note 1.") 

* See pp. 162-180. 
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U,.-At Edgenwnt, Fall River County, S. Dak., 650 meters north of the Chicago, Burlington & Quincy Railroad 
station, on the west end of the south concrete abutment of the plate-girder bridge over the south fork of the Cheyenne 
River. (Note 1.") 

3463 DW.-About 4 miles northwest of Edgemont, Fall River County, S. Dak., 120 meters southeast of pile-trestle 
bridge No. 480.48, and 31 meters southwest of the center line of the main track of the Chicago, Burlington & Quincy 
Railroad, just outside of the right of way. 

3486 DW.-At Marietta, Fall River County, S .  Dak., directly opposite the section house a t  the northwest end of the 
siding, 85 meters southeast of bridge No. 484.36 and 23.4 meters southwest of the center line of the main track of the 
Chicago, Burlington & Quincy Railroad. (Note 18.") 

3544 DW.-About 2.7 miles northwest of Marietta, Fall River County, S. Dak., 100 meters southeast of trestle No. 
487.10 and 30 meters southwest of the main track of the Chicago, Burlington & Quincy Railroad. 

3632 DW.-At Argentine, Fall River County, S .  Dak., 50 meters southeast of the north water tank (measured along 
the track), 29.5 meters southwest of the center line of the main track of the Chicago, Burlington & Quincy Railroad, 
10 meters northeast of the center of the highway. 

V4.-At Argentine, Fall River County, S. Dak., a t  the north end of the siding, on the east end of the south concrete 
abutment of plate-girder bridge No. 490.44 over Pass Creek, and 2.2 meterseast of the center line of the main track of the 
Chicago, Burlington & Quincy Railroad. (Note 4.") 

W,.-About 2.0 miles southeast of Dewey, Cuter County, S. Dak., and about halfway between mile poles 493 and 494, 
33 meters southeast of the center line of the main track of the Chicago, Burlington & Quincy Railroad, on the tangent 
between the first and second curves south of Dewey. (Note 2.") 

X4.-About 0.8 mile southeast of Dewey, Custer County, S. Dak., 2.5 meters east of the center line of the main 
track of the Chicago, Burlington & Quincy Railroad, on the east end of the north concrete abutment of bridge No. 
495.00. (Note 4.") 

3704 DW.-At Dewey, Custer County, S. Dak. (formerly S.  G .  Ranch), 18 meters east of the center line of the main 
track of the Chicago, Burlington & Quincy Railroad, directly opposite the old water tank and 22 meters west of Matte- 
son's general store. (Note 18.") 

S. D.-WY. 38.24.-About 2 miles north of Dewey, Custer County, S .  Dak., 40 meters west of the center line of the 
main track of the Chicago, Burlington & Quincy Railroad, at the foot of the "Wyoming Hill. " The mark is the top 
of a State-line monument, a yellow sandstone post 10 inches square, projecting 1 meter above the ground, lettered 
"8 .  D." on the east face, "WY" on the west face, "38.24 M" on the south face, and "1904" on the north face. 
(Note 5.") 

&,.-At Ddoming ,  Weston County, Wyo., 29 meters east of the center line of the main track of the Chicago, Burl- 
ington & Quincy Railroad and directly opposite the station signboard. (Note 2.") 

Re.-At Clifton, Weston County, Wyo., 40 meters southeast of the railroad station, 4.5 meters southwest of the 
center line of the main track of the Chicago, Burlington & Quincy Railroad, on the northwest end of the masonry water- 
tank pier nearest the tracks. 

S,.-At Clifton, Weston County, Wyo., 30 meters southwest of the center line of the main track of the Chicago, 
Burlington &; Quincy Railroad, and 48 meters northwest of the railroad station (measured along the track). (Note 1.") 

T,.-ADout 1.6 miles northwest of Clifton, Weston County, Wyo., about halfway between mile poles 505 and 506, 
2.4 meters northeast of the center line of the main track of the Chicago, Burlington & Quincy Railroad, on the east 
wall of a small concrete bridge, directly over the central pier. 

3971 DW.-About 2.6 miles northwest of Clifton, Weston County, Wyo., 310 meters northwest of the center of the 
plate-girder bridge 506.48 over Whoop-Up Canyon, 23 meters northeast of the center line of the main track of the Chi- 
cago, Burlington & Quincy Railroad and ll meters southwest of the center of the Edgemont-Newcastle wagon road. 
(Note 18.") 

4120 DW.-About 2.2 miles south of Spencer, Weston County, Wyo., 425 meters northeast of the center of railroad 
bridge 512.49, on the north side of the Edgemont-Newcastle road a t  the railroad crossing and 9.8 meters northwest of 
the center line of the main track of the Chicago, Burlington & Quincy Railroad. (Note 18.") 

4195 DW.-At Spencer, Weston County, Wyo., 172 meters north of the station signboard, on the south side of the 
highway a t  the railroad crossing, and 11.3 meters east of the center line of the main track of the Chicago, Burlington & 
Quincy Railroad. (Note 18.") 

4344 DW.-About 3 miles east of Newcastle, Weston County, Wyo., on the southwest side of the Newcastle-Custer 
wagon road a t  a fork in the road, about 0.5 mile northeast of a point on the Chicago, Burlington & Quincy Railroad 
which point is 0.5 mile southeast of the telephone booth at Johnsons siding and % mile northwest of mile pole 518. 
(Note 18.") 

U,.-At Johnson Siding, Weston County, Wyo., 30 meters northeast of the center line of the main.track of the 
Chicago, Burlington & Quincy Railroad, directly opposite the telephone booth, and 85 meters southeast of bridge No. 
618.80. (Note 2.") 

V,.-At Newcastle, Weston County, Wyo., 5.8 meters northeast of the center line of the main track of the Chicago, 
Burlington & Quincy Railroad, at the northwest point of the railroad station park. 

W,.-At Newcas&, Weston County, Wyo., directly opposite the Chicago, Burlington & Quincy Railroad station, 
at the south corner of the Riordan Building, 1.1 meters above the sidewalk. 

(Note 18.") 

(Note 18.") 

(Note 18.") 

(Note 4.") 

(Note 4.") 

(Note 2.") 

(Note I.*) 

*See pp. 162-lW. 
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X,.-At ~Vewcastle, Weston County, TVyo., at  the north end of the Warren Street face of the Newcastle City EIall, 
in the water-table stone, 0.4 meter above the sidewalk. (Note 1.") 

4332 DW.-At Newcastle, PVeston County, Fyo., at the north corner of Summer and Woodstock Strects, 4.0meters 
north of property corner, in the center of the top of a sandstone post 8 by 8 inches, 3 feet lohg, set 34 inches into the 
ground. (Note 17.*) 

U. S. G. S. M. M.-At Newcastle, Weston. County, Wyo., 17 meters southeast of the center line of the Cambria branch 
of the Chicago, Burlington & Quincy Railroad, and 61 meters southwest of pile-trestle bridge KO. 0.49. The mark 
is a square cut on a limestone post 10 by  10 inches by  2 feet, in  the center of whose top is cemented a bronze tablet. 
Inasmuch as the stone has probably been disturbed and is inclined a t  an angle of 30°, the square cut  is used as t h e  
mark instead of the bronze tablet. (Note 16.") 

4171 DW.-About 5.5 miles west of Newcastle, Weston County, Wyo., 290 meters east of overhead railroad bridge 
No. 526.12 and directly north pf United States Experimental Agricultural Farm, on the north side of the wagon road 
and 25 meters south oE the center line of the main track of the Chicago, Burlington & Quincy Railroad. (Note 1s.") 

Y,.--ht Pedro, Weston County, Wyo., 39 meters north of the center line of the main track of the Chicago, 13urlington 
& Quincy Railroad, a t  the point where the wagon road crosses the tracks, 130 meters east of the station signboard and 
telephone booth. (Note 2.") 

mile northeast of the Chicago, Bur- 
lington & Quincy Railroad tracks, at the "YT" ranch, 3 meters north of the dwelling house on the south side of t h e  
road, 20 meters west of Skull Creek. 

Z,.-About 2.3 miles southeast of Osage, Weston County, Wyo., 30 meters northeast of the center line of the main 
track of the Chicago, Burlington & Quincy Railroad, a t  the summit of the long grade northwest of the "YT" ranch, 
and near the middle of the snow fence. 

4312 DW.-About 0.3 mile south of Osage, Weston County, Wyo., 23 meters east of the center line of the main track 
of the Chicago, Burlington CP: Quincy Railroad, and. 9 meters north of the center of the wagon road at the railroad cross- 
ing. (Note 18.") 

A7.-At Jerome, Weston County, Wyo., 5 meters northeast of the center line of the main track of the Chicago, Bur- 
lington & Quincy Railroad, on the southeast end of the masonry water-tank pier nearest the tracks. (Note 4.") 

B,.-At Jerome, Weston County, Wyo., 37.8 meters southwest of tho center line of the main track of the ChicMo, 
Burlington & Quincy Railroad, and 45 meters northwest of the section house, just inside the railroad right of way. 
(Note 2.*) 

C,.-About 2.0 milesnorthwest of Jerome, Weston County, wyo., on the southwest end of the northwest concrete 
pier of bridge No. 545.10 of the Chicago, Burlington & Quincy Railroad, 2.7 meters below the top of the rail. (Note 4.") 

&.-About 0.5 mile southeast of Upton, Weston County, Wyo., on the northeast end of the northwest concrete 
abutment of bridge No. 548.42 of the Chicago, Burlington & Quincy Railroad. (Note 4.") 

&.-At Upton, Weston County, vyo., 170 meters muthea& of the railroad station, and 2.5 meters southwest of the 
center line of the main track of the Chicago, Burlington & Quincy Railroad, on the northeast foundation wall of t h e  
coal elevator. (Note 4.") 

F,.--ht Upton, Weston County, Wyo., 190 meters northeast of the Chicago, Burlington & Quincy Railroad, in the 
concrete windoa sill on the northeast side of the concrete block building known as " Upton Hall." (Note I.*) 

(&.-At Upton, Weston County, Wyo., northwest of the railroad station, 28 meters northeast of the center line of 
the lnain track of the Chicago, Burlington & Quincy Itailroad, on the concrete mater-tank foundation wall nearest the 
tracks. (Note l.*) 

a7.-At Thornton, Weston County, Wyo., 65 meters northwest of railroad station, 18 meters northeast of the center 
line of the main track of the Chicago, Burlington & Quincy Railroad, on the northwest side of the road crmying, just. 
inside the railroad riglit of way. 

&.-About 2.2 miles southeast of Iiara, Crook County, Tyo., near the middle of the second curve east of Ram siding, 
14.4 meters northeast of tlie center line of tho main track of the Chicago, Burlington 6: Quincy Railroad. (Note 2.") 

J,.-At crook County, Wyo., directly opposite station signboard and 15 meters northwest of the telephone 
bootll, 21 meters nortli of the center line of the main track of the Chicago, Burlington & Quincy Railroad. (Rote 1.*) 

&.-At KU~CJ,  Crook Couniy, TVyo., 100 meters west of the west end of Kara siding, and 10 meters south of the 
center line of the main track of the Chicago, Burlington & Quinry Railroad, on the middle span of a concrete culvert. 
(Note 4.") 

L,.-AboUt 0.8 mile northwest of 1TiaTa, Crook County, wyo., mile northwest of section pole D 94-D 95, 12 meters 
soutllwest of the center line of the main track of the Chicago, Burlington & Quincy Railroad, on the middle of the 
span of a concrete culvert, 8 meters below the track. 

&.-About 4.8 miles southeast of jlloorcroft, crook Cotcnty, m'yo., 4.0 nieters west of the center line of the main 
track of the Chicago, Burlington & Quincy Railroad, on the middle of the span of a small concrete culvert, 300 meters 
south of the first wagon road crossing north Of Kara siding. 

N,.-About 2.7 miles southeast of xoorc?'Oft, Crook County, W p . ,  7 meters southwest of tlie ccnter line of the main 
back of the  Chicago, Burlington & Quincy Railroad, on the middle of the span of a small concrete culvert, 390 mutere 
soutlieast of road crossing at  a small ranch. (Kote 4.") 

4218 DW.-About 2.2 miles northwest of Pedro, Weston County, Wyo., about 

(Note 18.") 

(Note 2.") 

(Note 2.") 

(Note 4.+) 

(Note 4.") 

- 
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O,.-At Moorcroft, Crook County, Wyo., 34 meters northeast of the center line of the main track of the Chicago, 
Burlington & Quincy Railroad, on the concrete foundation of the southeast water tank, 30 meters east of railroad station; 
set vertically. (Note 1.") 

P,.-At Moorcroft, Crook County, Wyo., 4.6 meters northeast of the center line of the main track of the Chicago, 
Burlington & Quincy Railroad, on the masonry foundation of the northwest water tank, 40 meters northwest of rail- 
road station. (Note 16.") 

&,.-At Moorcroft, Crook County, Wyo., 38 meters southwest of the center line of the main track of the Chicago, 
Burlington & Quincy Railroad, 15 meters southwest of the center of highway, 71 meters northwest of road crossing, 
and 140 meters northwest of railroad station. 

&.-About 1.5 miles northwest of Moorcroft, Crook County, Wyo., on the southwest end of the southeast concrete 
abutment of bridge No. 570.74 over the Belle Fourche, or the North Fork of the Cheyenne River. (Note 1.") 

S,.-About 2.2 miles northwest of Moorcroft, Crook County, Wyo., on the south en& of the east concrete abutment 
of Chicago, Burlington & Quincy Railroad bridge No. 571.41 over Donkey Creek. 

T,.-About 2.0 miles southeast of Wesses, Crook County, Wyo., 4.2 meters northeast of the center line of the main 
track of the Chicago, Burlington & Quincy Railroad, on the northeast end of the southeast abutment of a small con. 
crete culvert, 1.6 meters below the top of the rail. (Note 4.") 

U,.-At Wessex, Crook County, Wyo., 350 meters west of station signboard, 28 meters north of the center line of the 
main track of the Chicago, Burlington & Quincy Railroad, just inside the right of way. 

V,.-At Rozet, Crook County, Wyo., 29 meters south of the center line of the main track of the Chicago, Burlington 
& Quincy Railroad, directly opposite store and post office, on east side of railroad crossing, just inside right of way. 
(Note 2.") 

W,.-About 4.4 miles west of Rozet, Crook County, Wyo., on the north end of the east concrete abutment of the 
Chicago, Burlington & Quincy Railroad bridge No. 586.50. 

X,.-At Ninturn, Crook County, Wyo., 180 meters west of the station signboard and 17 meters north of the center 
line of the main track of the Chicago, Burlington & Quincy Railroad, just inside the right of way. 

Y;.-About 4.2 miles east of Gillette, Crook County, Wyo., 8.5 meters north of the center line of the main track of the 
Chicago, Burlington & Quincy Railroad, a t  east end of cut showing rock exposure, on top of a large flat bowlder, 2.0 
meters below the top of the rail. 

Z,.-At Cillettc, Crook County, Wyo., 6 meters south of the center line of the main track of the Chicago, Burlinmn 
& Quincy Railroad, a t  the northeast corner of the railroad station park. (Note 2.") 

A,.-At Gillette, Crook County, Wyo., a t  the southwest corner of Olzer's concrete store building, facing Gillette Ave- 
nue, 0.2 meter above the sidewalk. 

B,.-At Gillette, Crook County, Wyo., 6 meters south of the center line of the main track of the Chicago, Burlington 
& Quincy Railroad, on the center of the most easterly concrete pier of the coal shutes. 

e,.-About 3.1 miles west of GiZlette, Crook County, Wyo., about mile west of mile pole GOO, 22 meters south of 
the center of the main track of the Chicago, Burlington & Quincy Railroad, on a chiseled bench on the low flat outcrop 
of rock a t  the east end of a cut on a curve 0.5 meter above the top of the rail. (Note IS.*) 

D,.-At, Ls'purta, Crook County, Wyo., 300 meters east of the station signboard and 24 meters north of the center line 
of the main track of the Chicago,%urlington & Quincy Railroad, near railroad fence line, just west of telephone booth. 
(Note 2.") 

E,.-At Orivu, Crook County, Wyo., 4.3 meters northeast of the center line of the main track of the Chicago, Bur- 
lington & Quincy Railroad, and 20 meters southeast of the railroad station, on the southeast end of the old masonry 
water-tank pier nearest the tracks. 

P',.-At Oriva, Crook County, Wyo., 31 meters northeast of the center line of the main track of the Chicago, Bur- 
lington & Quincy Railroad, and 80 meters northwest of the railroad station, just inside the right of way near the snow 
fence. (Note 2.") 

G,.-About 1.5 miles northwest of Oriva, C r o ~ h  County, Wyo., 2.5 meters southwest of the center line of the main 
track of the Chicago, Burlington & Quincy Railroad, on the concrete coping of a bridge, directly over the northeast 
pier. (Note 4.") 

H,.-At K h ,  Crook County, Wyo., 25 meters northeast of the center line of the main track of the Chicago, Burling- 
ton & Quincy Railroad, directly opposite the station signboard and north of the telephone booth, 1 meter above the 
top of the rail. 

I,.-About 1.3 miles southeast of Felix, Crook County, Wyo., about halfway between mile poles 614 and 615, 10 
meters southwest of the center line of the main track of the Chicago, Burlington & Quincy Railroad, a t  northwest 
end of a cut, on the flattest of a group of rocks. 

J,.-At Felix, Crook County, Wyo., about 325 meters southeast of the railroad station, 140 meters northeast of the 
center line of the main track of the Chicago, Burlington & Quincy Railroad, a point just outside the right-of-way fence. 
(Note 2.") 

K,.-At Felix, Crook County, Wyo., 4.3 meters northeast of the center line of the main track of the Chicago, Burling- 
ton & Quincy Railroad, and 20 meters northwest of the railroad station, on the northwest end of the masonry water- 
tank pier nearest the tracks. (Note 16.") 

(Note 1.") 

(Note 4.") 

(Note 2.") 

(Note 5.") 

(Note 1.") 

(Note 5.") 

(Note 1.") 

(Note 4.") 

(Note 16.") 

(Note 2.") 

(Note M.") 
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L,.-About 2.9 miles nortliwest of Felix, Crook County, Fyo. ,  on the northeast end of tlie southeast concrete pier 
of plate-girder bridge No. G18.62 of tlie Chicago, Burlington & Quincy Railroad over Wild IIorse Creek, 2.3 meters below 
the top of the rail. 

Ma.-At Echeta, Crook County, Wyo., 25.2 meters northeast of the center line of tlie main track of the Chicago, 
Burlington & Quincy Railroad, on the middle of tlie second concrete water-tank pier, counting from tlie northwest. 
(Note 4.") 

N,.-At Ecluta, Crook County, Wyo., 27.2 meters northeast of the center line of the main track of the Chicago, 
Burlington & Quincy Railroad, just nortli of the railroad station and on the north side of tlie highway. 

Os.-About 2.1 miles northwest of Echeta, Crook County, Fyo. ,  and about halfway between mile poles G23 and 624, 
6 meters southeast of the center line of the main track of tlie Chicago, Burlington 4Quincy Railroad, on tlie end of the 
west wing wall of a concrete culvert and cattle pass, 2.5 meters below tlie top of the rail. (Note 4.") 

P,.-At Croton, Crook County, Wyo., 8 meters southwest of tlie center line of tlie main track of tlie Chicago, Burling- 
ton & Quincy Railroad, on the southeast end of tlie third masonry water-tank pier from the tracks. 

Q,.-At Croton, Crook County,  Wyo., 22 meters southwest of the center line of the main track of the Chicago, 
Burlington & Quincy Railroad, directly opposite tlie old railroad station and tlie northwest end of Croton siding, outside 
the right of way and just nortlieast of the county road. (Note 2.") 

Rail a.-About 2.5 miles south of Lariat, Sheridan County, Wgo., 14.5 meters northeast of the center line of the 
main track of tlie Chicago, Burlington & Quincy Railroad, at about mile pole 631.2. The mark is an aluminum tablet, 
set in a stone flush with the ground with triangle and circle in center, marking a station of the United States Geological 
Survey in  the location of tlie Sheridan-Crook County line in  1908. 

RE.-At Lariat, Sheridan County, Wyo., oppodte the section house 175 meters south of the north end of Lariat 
siding, 36 meters west of the center line of the main track of tlie Chicago, Burlington & Quincy Railroad, just inside tlie 
right of way. (Note 2.") 

&.-At Arvada, Sheridan County, Wyo., 450 meters south of tho railroad station, on the northeast end of the north- 
west concrete pier of tlie Chicago, Burlington & Quincy Railroad bridge No. 640.73 over Powder River, 1 meter below 
the top of the rail. (Note l.*) 

T,.-At Arvada, Sheridan County, Wyo., 40 meters south of tlie railroad station, 7.5 meters west of the center line 
of the main track of the Chicago, Burlington & Quincy Railroad, and just north of the mail catcher. 

Us.-At Arvada, Sheridan County, Fyo., 50 meters north of the railroad station, 4.7 meters west of the center line 
of the main track of the Chicago, Burlington & Quincy Railroad on the south end of the masoiiry water-tank pier nearest 
the track. (Note 1G.") 

Va.-At Kcndrick, Sheridan County, Wyo., directly opposite the road crossing and telegraph office near the north- 
eaet end of Kendrick siding, 34 meters northwest of the center line of the main track of the Chicago, Burlington& Quincy 
Railroad, just inside the right of way. 

WE.-At Cudiz, Sheridan County, Wyo., 15 meters northeast of the center line of tlie main track of the Chicago, 
Burlington & Quincy Railroad, and 20 meters northwest of the road crossing, just inside the right of way, on a sandstolle 
bowlder flush with ground. (Note 5.") 

(Note 4.") 

(Note 2.") 

(Note 16.") 

(Note 2.") 

(Note 2.") 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN HUNTLEY, MONT., AND CADIZ, W Y O . ,  1908. 

U. S. R. S. 2.-Near Il'untlcy, Yellowstone County, Nont. 
U. S. R. S. 3.-Near Ilunlley, Yellowstone Cou&y, Hont. 
U. S .  R. S. 4.-At IIuntley, Yellowstone County, Hont., 24 meters south of the mainoffice buildingof the United 

States Reclamation Service, 1 meter from the Northern Pacific right-of-way fences. 
U. S. R. S. 5.-About 0.7 mile east of Duntley, Yellowstone County, X o n t . ,  a t  the first crossing of the Huntley main- 

line canal under the Chicago, Burlington & Quincy Railroad, in  the center of tho south coping, 3.5'2 meters south of 
the center of the track, and 20 centimeters from the face of tho head wall. 

U. S. R. S. &-About 1.6 mileseast of Il'untley, Yellowstone County, diont., 75 meters west of a highway bridgeover 
.the IIuntley main-lino canal, 88.5 meter8 north of the center of tho Chicago, Burlington & Quincy Railroad truck, 
and 41.3 meters north of tlie north water line of the canal. 

U. S. R. S. 7.-About 2.2 miles east of I lunt ley ,  Yellowstone County, Nont., opposite Chicago, Burlington & Quincy 
Railroad bridge 826.85, in a culverl crossing for a small stream under the Huntley main-line canal, in  tlie center of 
the soutli coping of tho culvert, 28.8 meters north of the center of the railroad track, 17 centimeters from the face of 
the head wall. 

U. S. R. S. &-About 3.5 miles east of Duntlcy, Yellowstone County, Nont., opposile tlie Chicago, Burlington & 
Quincy Railroad bridge 825.50, in  tho concrete spillway for a small stream over the IIuntley main-line canal, a t  the south 
end of the west parapet wall, 45 meters north of tlie center of the railroad track, and 8.5 meters south of the center of 
the canal. (Note 17," unstamped.) 

U. S. R.  S. g.-About 3.3 miles west of Ballantine, Yellowstone County, dlont., in tlio second crossing of the aunt ley  
main-line canal under the Chicago, Burlington & Quincy Railroad, i n  the center of the south coping, 3.3 meters south 
.of tlie center of the track. 

(See p. 210.) 
(See p. 210.) 

(Note 18.") 

(Note 17,* unstamped.) 

(Note 17," unstamped.) 

(Note 17,' unstamped.) 

(Note 17,* unstamped.) 

*See pp. 162-166. 
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U. S. R. S. 10.-About 2.9 miles west of Ballantine, Yellowstone County, Mont., opposite the Chicago, Burlington 
& Quincy Railroad bridge 823.12, in the east end of the southwest coping of an aqueduct over the Huntley main-line 
canal, 52.3 meters south of the center of the railroad track, and 14.9 meters south of the center of the canal. (Note 
17," unstamped.) 

U. S. R. S. 11.-About 2.2 miles west of Ballantine, Yellowstone County, Mont., in the turnout of Lateral E from the 
IIuntley main-line canal, in the centerof the top of the concrete head gate, on thc north side of the canal, 27.5 meters 
south of the center of the Chicago, Burlington & Quincy Railroad track. 

E,.-About 1 mile west of Ballantine, Yellowstone County, Mont., in the horizontal surface of the concrete coping 
a t  the north end of the east abutment of the Chicago, Burlington & Quincy Railroad bridge 821.19, 20 centimeters from 
the west face and 64 centimeters from the north face. 

U. S. G. S. 2982.-At Bullantine, Yellowstone County, Mont., 55.9 meters northwest of the northwest corner of the 
platform of the railroad station, and 44.7 meters north of the center of the Chicago, Burlington & Quincy Railroad 
track. (Note 18,* unstamped.) 

U. S. R. S. 12.-About 0.3 mile east of Ballantine, Yellowstone County, Mont., in the center of the north coping of 
the third crossing of the Huntley main-line canal under the Chicago, Burlington & Quincy Railroad, 3.54 meters north 
of the center of the track and 20 centimeters from the face of the head wall. 

U. S. R. S. 13.-About 1.6 miles east of Ballantine, Yellowstone County, Mont., in the center of the concrete coping 
of the crossing of Lateral H. A., and the Chicago, Burlington & Quincy Railroad, 3.36 meters north of the center of the 
track, and 13 centimeters from the face of the head wall. 

U. S. R. S. 14.-About 2.4 miles east of Ballantine, Yellowstone County, Mont., in the center of the coping of the cross- 
ing of Lateral IT. B. under the Chicago, Burlington & Quincy Railroad, 3.22 meters north of the center of the track, and 
1 meter above the grade. 

U. S. R. S. 15.-About 3.4 miles east of Ballantine, YeZlowstone County, Mont., in the center of the coping of the 
crossing of Lateral H. C., and the Chicago, Burlington & Quincy Railroad, 3.22 meters north of the center of the track, 
and meter above grade. (Note 54," unstamped.) 

U. S. R. S. 16.-About 2.0 miles west of Anita,  B ig  Horn County, Mont., in the center of the coping of the crossing 
of the high-line canal, Huntley Project, and the Chicago, Burlington & Quincy Railroad, 13.40 meters south of the center 
of the track. (Note 54," unstamped.) 

U. S. G. S. 3056.-At Anita,  Big Horn County, Mont., opposite the station sign, 24.10 meters northeast of the 
center of the Chicago, Burlington & Quincy Railroad track, 1 meter outside of the right-of-way fence. (Note 18,* 
unstamped.) 

F,.-About 2.3 miles south of Anita,  B ig  Born  County, Mont., in the east end of the north abutment of the 
Chicago, Burlington & Quincy Railroad bridge 811.57, in the center of the concrete coping stone, 2.56 meters east of 
the center of the track. 

G,.-About 3.2 miles south of Ani ta ,  Big Horn County, Mont., 23.90 meters east of the center of the Chicago, 
Burlington & Quincy Railroad track, 1% meters outside of the right-of-way fence, and 1 meter below the grade. 

U. S. R. S. 3144.-At Corinth, Big IIorn County, Mont., 38.1 meters west of the center of the Chicago, Burlington 
& Quincy Railroad track, 12.2 meters mest of the right-of-way fence, and 60.7 meters southwest of the southwest abut- 
ment of the water tank. 

U. S. G. S. 3303.-At Tolum, Rig Horn County, Mont., 40.6 meters south of the southeast corner of the railroad 
station, 40.38 meters southwest of thk center of the Chicago, Burlington & Quincy main track, and 0.6 meter northeaet 
of the right-of-way fence. 

H,.-About 3.3 miles east of Tolucu, Big  Horn County, Mont., in center of the concrete coping a t  the south end 
of the west abutment of bridge 794.23, 2.34 meters south of the center of the Chicago, Burlington & Quincy Railroad 
track. (Note 1.") 

I,.-About 5.2 miles east of Toluca, Big Horn County, Mont., opposite the west end of 1' curve, 21.4 meters north 
of the center of the Chicago, Burlington & Quincy Railroad track, and 1 meter south of the railroad right-of-way fence. 
(Note 11.") 

J,.-About 2.6 miles west of Hardin, Big Horn County, Mont., in the south end of the west abutment of girder 
bridge 787.40, 2.27 meters south of the center of the Chicago, Burlington & Quincy Railroad track, 41 centimeters 
from the iron pedestal of the bridge, and 39 centimetersfrom the face of the abutment. (Note 4," stamped "U.S.B.M.") 

U. S. G. S, 2989.-About 2.1 miles west of Hardin, B ig  Horn County, Mont., at the east end of a 1' curve, 
and 335 meters west of the Fort Custer Canal, 21.84 meters north of the center of the Chicago, Burlington & Quincy 
Railroad track and 1 meter north of the right-of-way fence. This bench mark was found to 
be loose, but not seriously disturbed, and wag tamped solidly into place. 

K,.-At Hardin, Big Horn County, Mont., 55.1 meters northwest of the northwest corner of the passenger station, 
12.84 meters north of the center of the Chicago, Burlington & Quincy Railroad track, in the center of the south edge of 
the iron plate forming the column footing of the southwest pier of the water tank. The mark is the surface within 
a 1-inch outlined square, lettered "U.S.B.M." 

(Note 54," unstamped.) 

(Note 14.") 

(Note 54," unstamped.) 

(Note 54," unstamped.) 

(Note 54," unstamped.) 

(Note 4.*) 

(Note 2.") 

(Note 18,* unstamped.) 

(Note 18," unstamped.) 

(Note 18," unstamped.) 

- 
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L,.-About 1.7 miles east of Burdin, Big Born  County, Mont., in  the center of tlie south end of the concrete coping 

stone at the west end of the three-span steel-truss bridge of the Chicago, Burlington & Quincy Railroad over the Big 
Horn River. (Note 1.") 

M,.-About 1.8 miles east of Burdin, Big Horn County, Mont., in  the center of the nortli end of tlie concrete 
coping stone a t  the east end of the three-span steel-truss bridge of the Chicago, Burlington & Quincy Railroad over the 
Big Eorn River. (Note 1.") 

N,.-About 2.1 miles east of Eardin, Big IIorn County, Jlont., in the south coping of tlie Chicago, Burlington 
& Quincy Railroad bridge over the Little Big Horn River, 9.92 meters south of the center of the track and 4.20 meters 
from the west end of the coping. 

O,.-At Dunmore, Big Born  County, Nont. ,  opposite the section house, 23.2 meters east of the center of the Chicago, 
Burlington & Quincy Railroad track, 1 meter east of the railroad riglit-of-way fence. 

P,.-About 0.6 mile south of Dunmore, Big  Dorn County, Mont., in the west end of the north abutment of a Chicago, 
Burlington & Quincy Railroad bridge, 2.20 meters west of the center of the track, 13 centimeters from the face of the 
wing wall, and 21 centimeters from the end of the wing wall. 

Q,.-About 2.1 miles south of Dunmow, Big Born  County, Nont., i n  the coping at the east end of the north 
abutment of bridge 774.51 of the Chicago, Burlington & Quincy Railroad, 1.80 meters east of the center of the track and 
33 centimeters from the face of tlie coping. 

R,.-At Crow Agency, Big n o m  County, Mont., opposite and i n  line with the southeast end of tlie railroad 
station, and 20.7 meters from it, 34.2 meters northeast of the center of the Chicago, Burlington & Quincy Railroad track. 
(Note 11.") 

S,.-About 0.4 mile south of Crow Agency, Big Born  County, Mont., in the west end of the south pier of the 
steel-truss bridge 770.63 of the Chicago, Burliiigton & Quiucy Railroad over the Little Big LIorn River, 4.32 meters west 
of the center of the track, and 67 centimeters from the west point of the pier. 

T,.-About 2.5 miles south of Crow Agency, Big Dorn County, Mont., i n  the west end of the north pier of 
the steel-truss bridge 768.62 of the Chicago, Burlington & Quincy Railroad over ithe Little Big LIorn River, 3.83 
meters west of the center of the track, and 41 centimeters from tlie west point of the pier. 

U,.-At Gurryowen, Big  Born  County, Mont., opposite the section hoiiee, 33.3 meters east of the center of the 
Chicago, Burlington & Quincy Railroad track, and 1 meter west of the right-of-way fence. (Note 2.") 

V,.-About 2.7 miles south of Gurryowen, Big  ITom County, Nont., in the coping stone at the southwest corner of 
the steel-truss bridge 762.76 of the Chicago, Burlington & Quincy Railroad over the Little Big Horn River, 2.0 
meters west of the center of the track and 25 centimeters from the north face of the coping. 

W,.-About 2.2 miles north of Ionia, Big Horn Poultty, Nont., i n  the coping a t  the southwest corner of the 
steel-truss bridge 756.90 of the Chicago, Burlington & Quiucy Railroad over the Little Big lIorn River, 2.0 meters west 
of the center of the track. 

X,.-At Ionia, Big Ilorn County, Xont. ,  opposite tlie section house, 24.1 meters west of the center of the 
Chicago, Burlington & Quincy Railroad track and 2 meters west of the right-of-way fence. (Note 11.") 

Y,.-About 1.6 miles north of Lodgegrass, Big Born  County, Mont., i n  the west end of the south abutment of a 
concrete culvert of the Chicago, Burlington & Quincy Railroad, 3 rails north of bridge 751.82, and 2.0 meters mest of 
the center of tlie track. 

Z,.-At Lodgegrass, Big Horn County, &font., between the Chicago, Burlington & Quincy Railroad station and 
George Pease's Indian store, 20.8 meters west of the center of the railroad track, and 1 meter east of the right-of-way 
fence. (Note 11.") 

A,.-About 0.4 mile south of Lodgegrass, B ig  Born  County, Nont., i n  the concrete coping a t  the west end of 
the south abutment of steel-girder bridge 749.82 of the Chicago, Burlington & Quincy Railroad, 1.85 meters west of 
the center of the track. 

B,.-About 2.3 miles south of Little Born, Big Dorn County, dlont., in the center of the coping at  the west 
end of the south abutment of concrete culvert 744.39 of the Chicago, Burlipgton & Quincy Railroad, 2.4 meters west 
of the center of the track. 

C,.-About 3.6 miles north of Wyolu, Big Ilorn County, Mont., at the west end of the south abutment of steel- 
girder bridge 740.65 of tlie Chicago, Burlington & Quincy Railroad over the Little Big Horn River, 3.48 meters west of 
the center of the track, 28 centimeters from the face of the coping, and 1.32 meters from the point of the wing wall. 
(Note 4.") 

D,.-At Wyola, Big +?Torn County, Mont., i n  tlie northwest pier of the masonry foundation of tlie water tank, 
4.37 metem west of tlie center ol the Chicago, Burlington & Quincy Railroad track, 31.7 meters from tlie passenger station. 
(Note 15.") 

E,.--At Wy&, Big Dorn County, Mont., opposite a point 2 rails south of the Chicago, Burlington & Quincy 
Railroad passenger station, 75.1 meters west of the center of the track, and 64.7 meters from the northwest corner of the 
station. (Note 2.") 

F,.-About 1.4 miles nortli of Aberdeen, Big Ilorn County, Xont. ,  in  the west end of the north abutment 
of the steel-girder bridge 732.31 of the Chicago, Burlington & Quincy Railroad, 2.50 meters west of the center of the track, 
37 Centimeters from the face of the coping, and 55 centimeters from the angle of the wing mall (Note 1.") 

(Note 4.") Probably destroyed. 

(Note 2.") 

(Note 4.") 

(Note 1.") 

(Note 1.") 

(Note 4.") 

(Note 4.") 

(Note 1.") 

(Note 4.") 

(Note 4.") 

(Note 4.") 

* See pp. 1GZ-lGG. 
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G,.-At Aberdeen, Big Horn County, Mont., 500 feet south of the section house, in the center of tlie coping 
stoce at the west end of the north abutment of steel-girder bridge 730.69 of the Chicago, Burlington & Quincy Railroad, 
2.68 meters west of the center of the track. (Note l.*) 

H,.-In Montana, 3.6 miles north of Parkman, Sheridan County, Wvo., in the west end of the south abutment of - .  - 
concrete bridge 727.67 of the Chicago, Burlington & Quincy Railroad, 2.72 meters west of tlie center of the track. 
(Note 4.”) . 

U. S.‘G. S. 4292.-At Parkman, Sheridan County, Wyo., i n  front of the post office and hotel, 57.5 meters east of the 
Chicago, Burlington & Quincy Railroad track, and 77 meters from the passenger depot. (Note 18,* stamped “4292 
Sher. ”) 

U. S. G. S. 4138.-At Ohlman, Sheridan County, Wyo., at the south corner of the crossroads near the schoolhouse, 
27 meters from the fence corner, and 175 meters southwest of the center of the Chicago, Burlington & Quincy Railroad 
track. (Note 18,”stamped “4138 Sher. ”) 

U. S. G. S. 4011, Ranchester northwest base reference mark.-4.4 miles northwest of Ranchester, Sheridan County, 
Wyo., 1300 feet west of the western extremity of the first tangent on tlie Chicago, Burlington & Quincy Railroad, we& 
of Ranchester, 1670 feet west of mile pole 719, and 8.2 meters north of the center of the railroad track. (Note 18,” 
unstamped.) 

U. S. G. S. 3788, Ranchester southeast base reference mark.-At Ranchester, Sheridan County, Wyo., 5.83 meters 
south of Ranchester southeast base 8. 

Ranchester southeast base 8 (U. S. G. S.).-At Ranchester, Sheridan County, Wyo., W mile west of tlie Chicago, 
Burlington & Quincy Railroad passenger station. 100 meters east of a highway crossing and 6.29 meters south of the cen- 
ter of the track. The mark i s  a hole 25 millimeters square and 4 millimeters deep in the top of a post of soft red sand- 
stone, G b y  6 inches on the top, set with 3 inches above the  ground, and marked “U. s. B. M. C. & G. s. 1908. ” 

U. S. G. S. 3751.-At Ranchester, Sheridan County, Wyo., a t  the northwest corner of Main and Payton Streets, 3.2 
meters from the corner and 32.25 meters south of the schoolhouse. 

U. S. G. S. 3698.-About 3.0 miles east of Ranchester, Sheridan County, Wyo., about 200 meters west of the crossing 
of the Sheridan highway over the Chicago, Burlington & Quincy Railroad, a t  a small road crossing, 7 meters west of 
tlie center of the road and 8.80 meters north of the center of the track. 

U. S. G. S. 3660.-About 0.8 mile northwestof dfonarch, Sheridan County, Wyo., a t  the southwest corner of the cross- 
roads, 120 meters south of Bob Hay’s ranch house, 45 meters west of Slater Creek. 13.90 meters north of the center of the 
Chicago, Burlington & Quincy Railroad track, and 15 meters south of the center of the crossroads. (Note 18,” stamped 
“3660 Sher. ”) 

Z,.-About 0.7 mile northwest of Monarch, Sheridan County, Vyo . ,  400 feet east of Slater Creek, i n  the concrete 
head wall for an inverted siphon, the crossing for an irrigation ditch under the Chicago, Burlington & Quincy Railroad; 
i n  the northwest corner of the wall, and 3.60 meters south of the center of the track. 

A,.-At Alqer, Sheridan County, Wyo., in steel-girder bridge 707.74 of tlie Chicago, Burlington & Quincy Railroad 
over Tongue River, i n  the coping stone at the south end of the east abutment, 45 centimeters from the side and 80 centi- 
meters from the end of the coping stone. 

B,.-About 2.4 miles north of Dietz, Sheridan County, Wyo., in steel-girder bridge 705.47 of the Chicago, Burlington 
& Quincy Raihoad over Goose Creek, i n  the west end of the north abutment, i n  the center of the coping stone. (Note 4.”) 

U. S. G. S. 3682.-About 2.1 miles north of Slieridan, Sheridun County, Wyo., opposite the north barracks of Fort 
McKenzie, 57.5 feet south of a whistle post, 7.7 meters west of the center of the Chicago, Burlington & Quincy Rail- 
road track, at the edge of the roadway just outside of the right-of-way fence. 

C,.-About 1.4 miles north of Sheridan, S l i d a n  County, Wyo., in the center of the coping of the concrete wall 
of the  inverted siphon for an irrigation ditch under the Chicago, Burlington & Quincy Railroad, 3.22 meters west of the 
track. (Note 4.”) 

Astro.-At Sheridan, Sheridan County, Wyo., at the northeast corner of Crook and Fourth Streets, 375 feet southeast 
of the Chicago, Burlington & Quincy Railroad station. The mark is a cross cut  on the highest point, a little to the east 
of the center, of the capstone of a brick pier 16 by  20 inches, projecting 30 inches above the ground. In the center of 
the capstone is a copper disk marked “U. S. Geological Survey,”and stamped with the approximate latitude and longi- 
tude of the point. 

D,.-At Sheridan, Shm‘dan County, Wyo., at the northwest corner of Gould and Loucks Streets, a t  the southemt 
corner of the grounds of the Federal building, 5.1 meters from the street corner, and 1 meter from the inside line of 
each sidewalk. (Note 11.”) 

U. S. G. S. 3738.--ht Sheridan, Sheridan County, Wyo., in the front (east side) of the City Ilall, 5.0 meters from the 
edge of the street and 68 centimeters from the ground. 

E,.-At Sheridan, Shcridun County, Vyo., at the southwest corner of West Burkitt and South Main Streets, in  the 
grounds of the Sheridan County courthouse, in  the east face of the concrete post, 5.65 meters from the corner of the 
curbing, 1.25 meters from the ground. 

mile east of mile pole 694, in the concrete wall of the channel 
for a n  irrigation ditch under the Chicago, Burlington & Quincy Railroad, in  the north end of the east wall, 7.05 meters 
north of the center of the track, 15 centimeters from the inner surface, and 15 centimeters from the end of the wall. 
(Note 4.”) 

(See below.) (Note 18,* unstamped.) 

(Note 18,* stamped “3751 Slier. ”) 

(Note 18,* stamped “3698 Sher. ”) 

(Note 4.*) 

(Note l.*) 

(Note 1S,* stamped “3682 Slier.”) 

(Note 17.*) 

(Note l.*) 
F,.-At Wakely, S h e d a n  County, Vyo . ,  about 

* See pp. 162-166. 
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GI.-At Amo, Sheridan County, Wyo., about W mile west of mile pole GS7, opposite the section house, 44.8 meters 
north of the center of the Chicago, Burlington & Quincy Railroad track, and 1 meter south of the right-of-way fence. 
(Note 2.") 

IT,.-About 3.3 miles west of Verona, SAcridan County,  Wyo., about W mile west of mile pole 683, in  the concrete 
coping at the southwest corner of a concrete cattle way under tlie Chicago, Burlington & Quincy Railroad, 5.4 meters 
south of the track, 2.15 meters from the end of the coping, and 2 meters below gradc. (Note I.*) 

I,.-At T/eronu, Sheridun County,  Vyo., opposite tlie Chicago, Burlington & Quincy Railroad station, 27 meters 
north of the center of the track, and 1 meter south of the right-of-way fence. 

J,.-At Ulm, Shendun County, Qo., opposite the first telegraph pole west of the Chicago, Burlington & Quincy 
Railroad station, 'and 53.6 meters north of the center of the track, 39.2 meters from tlie northwest corner of the station, 
and 1 meter south of tlie right-of-way fencc. 

K,.-About 2.7 miles east of Ulm, Sheridan County,  TVyo., in a concrete cattle way under the Chicago, Burlington & 
Quincy Railroad, 3.85 meters north of tlie center of the track, 12 centimeters from the face and 80 centimeters from 
the end of the wall. (Note 4.") 

L,.-About 3.2 miles west of Clearmont, Shcridun County, TVyo., in a steel-girder bridge of the Chicago, Burlington 
& Quincy Railroad, in  the center of the concrete coping stone, a t  tho north end of the west abutment, and 2.61 meters 
north of the center of the track. 

M,.-At Cleamnont, Shwidun County,  TVyo., in tlie west end of the center pier of the western water tank near the 
Chicago, Burlington 6: Quincy ltailroad station, 37.96 meters north of the center of tlie main track, and 30 centinieters 
from the end of the pier. 

N,.-At Clearn7ont, Sheiidun County,  TIko., a t  the intersection of Sew Tork Street ant1 Pennsylvania Avenue, 
43.2 meters south of the center of the Chicago, Burlington CC: Quincy Itailroad track, 21.7 nicters northwest of the post 
office, and 1.4 meters north of the well building. 

O,.-At Big  Corral, 6.7 miles east of Cleurmont, Shm'dan C O W I ~ ~ ,  TVyo., near tlic Big Corral ranch of the U-Cross 
outfit, about the middle of tlie siding of tlic Chicago, Burlington & Quincy ltailroad, opposite the magon scales on the 
road north oE tlie track, 13.53 meters north of the center of the track, and 1 meter soutli of tlic right-of-way fence. 
(Note 2.*) 

(Note 11.*) 

(Note 2.*) 

(Kote l.*) 

(Note 4.*) 

(Note 11.") 

W,.-At Cudiz, Slicridun Coirnty, Illyo. (See p. 225.) 

DESCRIFTIONS O F  PCRMANENT BENCH K 4 R K S  BETWEEN OOTPS, CAT,., A X n  ALUL'QUERQI'E, N. MEX.,  1909. 

L,.-At Goffs, S u n  Bcrnurdino Cozinty, Cal. 
M,.-At Goffs, S u n  Bcrnardmo County, Cul. 
I,.-At Rising,  S u n  Bcrnurdino County,  cui., opposite the station fiign, 4 poles vwt of mile pole 605%, and 20.6 

meters north of the center of the track of the Atchison, Topcka & Santa lce Rail\\-ay. 
J,.-About 1% miles cast of IIonier, Sun Bcrnurdino Cottnfy ,  Cul., opposite tlie first pole west of milo pole 600, 17.3 

meters north of the ccnter of tlic track of the Atchison, Topeka ck Santa Fe Railway, and 1.3 meters from the east post, 
of a rail rack. 

I<,.-At Ibis, S u n  Bcrnurdino Cozrnly, C d . ,  33.33 meters south of tlie Atchison, Topeka & Santn Pe Railway station, 
26.57 meters south of tlie center of the main track, and 23.17 meters west of a sniall storehouse belonging to a mining 
company. (Note 2.") 

L,.-3 miles west of Juua, S u n  Eernurdano County, Cul., 2 poles east of inilc polc 58S, in tlie surface of the concreto 
retaining wall a t  the south cnd,of the east abutment of bridge D588, 3.09 meters routh of tlie ccnter of the track of the 
Atchison, Topeka & Saiita Fe Railway. Probably moved by the Atcliison, Topeka & Saiite 17% Railway 
in  1911. 

outli 01 the center of the 
track of the Atclii~on, Topeka & Santa Fe Railway, aiid 435 rails ea8t of bridge B5S6. (Sotc 2.") Probably moved by 
the Atchison, Topeka & Santa Fe Railway in 1911. 

N,.--ht Uartouni, S u n  Bcnzurdino CozinIy, Cul., mar  the west switch, opposite a rail rack, and 12.32 meters south 
of tlic center of tlic track oi the Atcliison, Topelia Lc- Santa Fe Railway. 

O,.-At Nccdles, s u n  Bc~murdino County,  Cul., 58 meters south of tlie south trark of Ihc Atchison, Topeka & Santa 
Fe Railway, at the north front of the recreation hall for the railway employees, in  the center line of a landing of the 
stone steps leading to tllc main entrance. The mark j s  a cross on an iron boll, ;4 incli in diamr~tcr, set flush with the 
concrete and lettered "U. S. 13. 11.'' 

&.-At Nredles, &an Bcrnardino Coun/y; Cul., in tlie park west of the El Garceq 1Iotel. This bench mark has been 
destroyed. 

Q,.-At Necdlcs, saia Bcrnurdino County, Cal., in the north face of the cmcrete column a t  tlic northeast corner 
of tlle El  Garces IIotel, 1.04 meters above the side\v,~lk. (Note 1.") 

Needles Astro.-At Arecdlcs, Sun  Cernardino County, Cal., a t  the corncr of Third and D Streets, in a wooden observ- 
ing slled, 12 meters southeast G f  Ihe Catliolic Church. The mark is a bronzc disk of tlie United States Geological 
Sur-cy, stamped ''496 NE," in the ccnter of tho top of a concrete ol)eerriiig pier, 1'5 by 2 feet, projecting 2 feet 
above the ground. 

(Sec p. 202.) 
(See p. 202.) 

(Note 2.") 

(Note 2.") 

(Note 4.") 

Ma.-% mile west 01 J u ~ a ,  Sun Benza~dmo Cozmty, Cul., near mile pole 58534, 3.1 met 

(Kote 2.") 

* See pp. lO'Z-l(j6. 
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hBar.-At Needles, S u n  Bernurdino County, Cul., 5G meters southwest of the southwest corner of tlie large stone and 
brick school building on a hill south of town, and on the summit of the west end of the hill. The mark is a cross on the 
top of a 1%'-inch iron bar projecting several inches from the top of a concrete pier, 1 by 1% feet, standing 2 feet above 
the ground. Probably destroyed. 

!&.-5 miles south of Needles, Sun Bernurdino County, Cul., 7 poles south of mile pole 573, in  the coping stone a t  
the northeast corner of masonry culvert C574, 5.07 meters east of the center of the track of the Atchison, Topeka & Santa 
Fe Railway. (Note 4.") 

U. S. G. S. 473.-5 miles south of Needles, S u n  Bernurdino County, Cul., 1.65 meters from mile pole 573 and 11.6 meters 
west of the center of the track of the Atchison, Topeka & Santa F e  Railway. 

sG.-5 miles south of Needles, S u n  Bernurdino County, Cul., 1 pole south of mile pole 573, in  the east end of the north 
abutment of bridge 1573, 4.42 meters east of the center of the track of the Atchison, Topeka & Santa Fe Railway, and 
10 centimeters from the face of the coping. (Note 1.") 

T,.-3 miles south of Beul, S u n  Bernurdino County, Cul., 2 poles south of mile pole 569, in  the west end of the north 
abutment of bridge E569, 5.58 meters west of the center of the track of the Atchison, Topeka & Santa F e  Railway, 30 
centimeters from the face, and 30 centimeters from the end of the coping. (Note 4.") 

UG.-5 miles south of Bed, S u n  Bernurdino County, Cul., 495 poles south of mile pole 567, in  the coping at  the north- 
east corner of bridge C567 of the Atchison, Topeka & Santa Fe Railway, 4.34 meters east of the center of the track, and 
53 centimeters from the face of the coping. (Note 4.") 

VG.--About 5% miles south of Bed, Sun Bernurdino County, Cul., in  the coping stone at the northwest corner of the 
large steel cantilever bridge of the Atchison, Topeka & Santa Fe Railway over the Colorado River, 2.24 meters north 
of the center of the track, 2.78 meters from the north side and 50 centimeters from the east side of the coping stone. 
(Note 1.") 

U. S. G. S. 504.-At Topock, Mohuve County, A r k ,  in  the coping stone at  the southeast corner of the large steel can- 
tilever bridge of the Atchison, Topeka & Santa Fe Railway over the Colorado River, 1.65 meters south of the center of 
the track, 53 centimeters from the south edge, and 53 centimeters from the west edge of the coping stone. (Note 17.") 

ATopog.-At Topock, Mohuve County, A&., at the edge of the bluff overlooking the Colorado River, 68.1 meters 
north of the center of the track of the Atchison, Topeka & Santa Fe Railway, and 10 meters from the edge of the bluff. 
The mark is a bronze disk set in  the horizontal surface of natural rock. 

A.-At Topock, Mohuve County, Ariz., opposite the passenger station, 4.3 meters west of a corral for loading cattle, 
7.3 meters south of the center of the track of the Atchison, Topeka & Santa F e  Railway, and 2.3 meters from a telegrapll 
pole. (Note 11.") 

B.-About 2.3 miles east of Topock, Mohuve County, A&., at mile pole 56395, in the coping stone at  the northeast 
corner of culvert bridge B564, and 4.45 meters north of the center of the track of the Atchison, Topeka & Santa P e  
Railway. (Note 4.*) 

C.-3 miles east of Topock, Mohuve County, A&., 5 poles east of mile pole 5G3 in the coping stone at tlie northwest 
corner of steel-girder bridge C563 of the Atchison, Topeka & Santa F e  Railway, and 3.1 meters north of the center of 
the  track. (Note l.*) 

D.-1 mile west of Powell, Mohuve County, A%., opposite mile pole 560, and 23.7 meters south of the center of the 
track of the Atchison, Topeka & Santa F e  Railway. (Note 2.*) 

U. S. G. F. 762.-At Powell, Mohave County, Ariz., opposite the station sign, and 25 meters north of the center 
of the track ot the Atchison, Topek'a & Santa F e  Railway. 

U. S. G. S. 1101.-At Frunconia, Mohuve County, Ariz., 5.7 meters south of the section house, and 17.3 meters north 
of the center of the track of the Atchison, Topeka & Santa F e  Railway. 

E.-About 2.2 miles east of Frunconiu, Mohuve County, Ariz., at the east end of a 3O curve in  the coping at  the north- 
east corner of culvert bridge B551, and 5.3 meters north of the center of the track of the Atchison, Topeka & Santa Fe 
Railway. (Note 15.*) 

F.--bout 2.5 miles east of Frunconia, MoAuve County, Am. ,  in  tlie north end of the east abutment of steel-girder 
bridge A551 of the  Atchison, Topeka & Santa F e  Railway, 36 centimeters from the face, and 43 centimeters from the 
end of the wing wall. (Note l.*) 

G.-About 2.7 miles east of Frunconau, Mohuve County, Anz., at mile pole 550, in  the  north end of the west abut- 
ment of steel-girder bridge C550 of the Atchison, Topeka & Santa F e  Railway, 45 centimeters from the face, and 170 
centimeters from the end of the wing wall. 

H.-3 miles east of Frunconiu, Mohuvc County, Am., in  the north end of the east abutment of steel-girder bridge 
B550 of the A.tchison, Topeka & Santa Fe Railway, 43 centimeters from the face, and 78 centimeters from the end of 
the wing wall. (Note 15.") 

1.-3 miles west of Iluvilund, Mohuve County, A&., 4 poles east of mile pole 549, in the north end of the  west abut- 
ment of culvert bridge C549 of the Atchison, Topeka & Santa F e  Railway, 12 centimeters from the face, and 15 centi- 
meters from the end of the coping. 

J.-1 mile east of Duvilund, Mohuve County, A&., 5% poles west of milo pole 545, in  the coping stone a t  the north- 
west corner of culvert bridge A546 of the Atchison, Topeka & Santa Fe Railway, 12 centimeters from the face, and 
12 centimeters from the end of the coping. 

(Note 18.") 

(Note 18.") 

(Kote 18.") , 

(Note 15.") 

(Note 15.") 

(Note 15.") 

* See pp. 162-1s. 
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K.-lg miles east of Duviland, Moiiave County, Ariz., in  the north end of the west abutment of steel-girder bridge 
A545 over Dry Creek, 2.93 meters north of the center of the track of the Atchison, Topeka & Santa Fe Railway, and 
42 centimeters from the face of the abutment. 

L.-About 2.3 miles east of I h i l a n d ,  Mohave County, A&., 8 poles east of mile pole 544, in  the coping stone at the 
northeast corner of culvert bridge A544 of the Atchison, Topeka & Santa Fe Railway, 15 centimeters from the face, 
and 20 centimeters from the end of the coping. 

M.-About 2.8 miles west of Yucca, Xohave County, A+., in the south end of the east abutment of steel-girder 
bridge C543 of the Atchison, Topeka & Santa Fe Railway, 35 centimeters from the face, and 40 centimeters from the 
end of the abutment. (Note 4.*) 

N.-About 1.8 miles west of Yucca, Mohave County, A&., in the north end of the west abutment of bridge C542 
of the Atchison, Topeka & Santa Fe Railway, 35 centimeters from the face, and 40 centimeters from the end of the 
abutment. (Note 15.*) 

0.-1 mile west of Yucca, Xohave County, Ariz., 5'poles west of mile pole 541, in  the coping stone at the northeast' 
corner of culvert bridge A542 of the Atchison, Topeka & Santa Fe Railway, 20 centimeters from the face, and 20 centi- 
meters from the end of the coping. 

??.-At Yucca, Mohave County, A k . ,  300 meters east of the passenger station, 2 poles west of mile pole 540, in the 
coping stone a t  the northeast corner of culvert bridge A541 of the Atchison, Topeka & Santa Fe Railway, 23 centimeters 
from the face, and 24 centimeters from the end of the coping. 

Q.-% mile east of Yucca, dfohavc County, A r k ,  GX poles east of mile pole 540, in  the north end of the east abut- 
ment of steel-girder bridge A540 of the Atchison, Topeka & Santa Fe Railway, 40 centimeters from the face, and 40 
centimeters from the end of the coping. 

R.-2 miles east of Yucca, Mohuve County, A&., 5 poles west of mile pole 538, in  the coping at  the nortlleast corner 
of concrete arch bridge A539 of the Atchison, Topeka & Santa Fe Railway, 10 centimeters from the face, and 14 centi- 
meters from the end of the coping. 

S.-About 1.2 miles west of Kaster, Mohave County, Ariz., 12 poles west of mile pole 532, in  .the north end of the 
west abutment of steel-girder bridge A633 of the Atchison, Topeka & Santa Fe Railway, 40 centimeters from the face 
and GO centimeters from the end of the coping s5one. (Note l.*) 

T.-About 1.4 miles south of Drake, Xohave County, Ariz., 17 poles north of mile pole 539, in the west end of the 
aouth abutment of steel-girder bridge 13529 of the Atchison, Topeka & Santa Fe Railway, 38 centimeters from the face 
and 40 centimeters from the end of the coping stone. (Note l.*) 

U.-At Drake, Mo7~ave County, A T ~ Z . ,  G poles south of mile pole 527,4 poles south of the section house and 19.4 meters 
west of the center of the track of the Atchison, Topeka & Santa Fe Railway. 

V.-1 mile north of Drake, Nohave County, Ariz., 1% Foles south of mile pole 526, in the coping at the southwest 
corner of culvert bridge A527 of the Atchison, Topeka & Santa Fe Railway, 29 centimeters from the face and 32 centi- 
meters from the end of the coping. 

W.-About 2.4 miles north of Drake, &have County, b i z . ,  8 poles north of mile pole 525, in the coping stone at 
the west end of the north abutment of steel-girder bridge B525 of the Atchison, Topeka & Santa Fe Railway, 36 centi- 
meters from the face, and 72 centimeters from the end of the coping. 

X.-At IIancock (Gold Flat post ofice), Mohave County, Ariz., 2% poles south of mile pole 524, in  the coping at 
the northwest corner of culvert bridge A525 of the Atchison, Topeka & Santa Fc Railway, 16 centimeters from the face 
and 25 centimeters from the end of the coping. 

Y.-+ mile south of McConnico, Xohave County, Ariz., 17 poles south of mile pole 21, in the coping at  the west 
end of the south abutment of steel-girder bridge A522 of the Atchison, Topeka & Santa Fe Railway, 29 centimeters from 
the face, and 32 centimeters from the end of the coping. 

2.-About 1.3 miles south of Kingman, kfohuve County, Ariz., 8% poles north of mile pole 518, in the coping at  the 
center of the west side of culvert bridge C518 of the Atchison, Topeka & Santa Fe Railway, 18 centimeters from the face, 
and 196 centimeters from the north end of the coping. (Note 15.") 

A,.-& Kingman, dlohavc County, &z., in the south \ v d  of tho Atchison, Topeka & Santa Fe Railway station, 
at the southeast corner of the ticket office, 1.25 meters from the ground and 20 centimeters from the edge of the wall. 
(Note l.*) 

&.-At E n g m a n ,  .Mohave County, A&., on tho south side of South Front Street, 59.0 meters emt of the east line 
of Fourth Street, opposite the Atchison, Topeka & Santa Fe Railway freight Rtation, 2.9 meters from the fence line, 
and 4.2 meters from a telephone pole. 

C,.-At Berry, Mohave County, Ariz., 15.9 meters south of station sign, 25.9 meters south of the center of the track 
of tEe Atchison, Topeka & Santa Fe Railway, and 1 metcr below grade. (Note 2.*) 

D,.-About 1.8 miles west of Hualapui, Mohave County, Ariz., 4 poles west of mile pole 503, in the coping a t  the 
northwest comer of culvert bridge A504 of the Atchison, Topeka & Santa Fe Railway, 15 centimeters from the face and 
15 centimeters from the end of the coping. 

&.-At I€ualapai, &have County, Ariz., 1 pole west of mile pole 501%, in the coping at the northeast corner of 
culvert bridge ~ 5 0 2  of the Atchison, Topeka & Santa Fe Railway, 15 centimeters from the face and 20 centimeters from 
the end of the coping. 

(Note I.*) 

(Note 15.*) 

(Note 4.*) 

(Note 4.") 

(Note l.*) 

(Note 15.*) 

(Note 2.") 

(Note 4.") 

(Note 15.") 

(Note 15.") 

(Note 4.") 

(Note 11.*) 

(Note 4.") 

(Note I.*) 

* See pp. 162-1CG. 
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F,.-At Hualapai, Mohave County, Ariz., near the east switch, 26.8 meters east of the first pole east of mile pole 502, 
and 26.0 meters south of the center of the track of the Atchison, Topeka & Ssntn Fe Railway. (Note 2.") 

G,.-About 1.3 miles east of Hualapai, Nohave County, A r k . ,  near mile pole 500, in  the coping a t  the northwest 
corner of culvert bridge A501 of the Atchison, Topeka & S m t a  Fe Railway, 5 centimeters from the face and 12 centi- 
meters from the end of the coping. (Sote 15.") 

HI.-About 2.3 miles east of IZualapai, Hohave County, A r k ,  2% poles east of mile pole 499, in  the north end of the 
west abutment of steel-girder bridge C499 of the Atchison, Topeka & Santa F e  Railway, 34 centimeterx from the face 
and 60 centimeters from the end of the coping stone. (Note 1.") 

I:.-At Antares, Nohave County, Ark., 1 pole west of mile pole 495, in  the coping a t  the northwest corner of culvert 
bridge A496 of the Atchison, Topeka & Santa Fe Railway, 10 centimeters from the face and 13 centimeters from the end 
of the coping. (Note EL*) 

J,.-About 1.7 miles west of Hackberry, Jfohave County,  Ariz., 10% poles east of mile pole 491, i n  the coping stone 
at the southeast corner of culvert bridge C491 of the Atchison, Topeka & Santa Fe Railway, 30 centimeters from the 
face and 38 centimeters from the end of the coping. (Sote l.*) 

K,.--ilbout 0.3 mile west of IIackbcrrv, Mohuve Count?y, A r k ,  in  the north end of the west abutment of steel- 
girder bridge A490 of the Atchison, Topeka & Santa Fe Railway, 33 centimeters from the face and 53 centimeters 
from the end of the coping stone. 

L,.-.4t I7acl:bcrry, Molinve County, -4riz., in  the southeast corner of tho, yard of the first house west of the railroad 
station, 0.8 meter from the corner post, 15.3 meters northof the center of track of the Atchison, Topeka & Santa Fe Rail- 
way, and 34.3 meters from the southwest corner of the railroad station. 

M,.-About 0.9 mile east of Hackberry, Mohave County, Ariz., 3 poles west of mile pole 488, in the center of the coping 
at the north side of culvert bridge A489 of the Atchison, Topeka & Santa Fe Railway, 20 centimeters from the face of the 
coping. (Note 15.") 

N,.-At Tinnaka,  Mohave County, Ariz .  (%%ton post o.fice), at the Truxton Canyon Indian School, i n  the east wall 
of the masonry foundation of the main dormitory, 50 centimeters from the southeast corner and 87 centimctcrs from 
the ground. (Note l.*) 

O,.-At Crozier, Xohave County, Ariz., 10 poles west of mile pole 481, 7.3 meters east of the station sign, and 6.6 
meters north of the centcr of the track of the Atchison, Topeka &. Santa Fe Railway. 

PI.-About 1.9 miles east of Crozier, ilfohave County, A r k ,  in  the north end of the .irest abutment of bteel-girder 
bridge D480 of the Atchison, Topeka & Santa Fe Railway, 41 centimeters from the face and 70 centimeters from the elid 
of the coping stone. 

Q,.-About % mile west of T r m t o n  (S id ing) ,  iVohave County,  Ark.,  6 poles west of mile pole 478, in the north 
end of the west abutment of steel-girder bridge A479 of the Atchison, Topeka & Santa Fe Railway, 40 centimeters 
from the face and 20 centimeters from the end of the coping stone. 

R,.-About 1.4 miles east of CI~rokce,  Hohave County, Ariz., 7 poles west of mile pole 470, in  the north end of the 
west abutment of fiteel-girder bridge A4;1 of the Atchison, Topeka & Santa Fe Railway, 33 centimeters from the face 
and 52 centimeters from the end of the coping. 

SI.-About 2.3 miles west of Peach Springs, Hohnve County, A r k ,  6 poles west of mile pole 469, in  the north end 
of the west abutment of steel-girder bridge I3470 of the Atchison, Topeka & Sants Fc Railway, 42 centimeters from the 
face and CO c e n h e t e r s  from the end of the coping. (Note 1.") 

T,.-At,Teach Springs, Mohacc-County, A r k ,  5 poles east of mile pole 466, in the fouthwest conier of the orchard 
adjoining the railrond station, 1.4 meters from the corner post and 7.5 meters north crf the centrr of the track of the 
Atchison, Topeka & Santa Fe Railway. 

U,.-At Nelson, Xohave Counly, A r i ~ . ,  4 poles mest of mile pole 459, in  the north end of the west abutment of 
steel-girder bridge A460 of the Atchison, Topeka & Santa Fe Railway, 35 centimeterfi from the face and 30 centimeters 
from the end of the coping. 

VI.-About 1.3 miles e&, of Ndson, Jfol~uze County, Ariz., near mile pole 458, in the north end of the west abutment 
of steel-girder bridge E45S of the At;.l&on, Topeka & Santa Fe Railway, 44 centimeters from the face and 75 ceritinirters 
from the end of the coping stone. 

W,.-About 2.1 mile? wert of I'umpcti, Y m a p a i  County, b i z . ,  at  mile pole 424, in the coping at the northwest 
cornel of culvert bridge E454 of the Atcliibon, Topeka &. Santa Fe Railway, 10 centimeters from the face and 13 centi- 
meters from the end of the coping. (Sote l3.*) 

XI.-At Yampuz, Yunnpui Counly, Ariz.,  2 poler ea5t of mile pole 452, 32 meters west of the section home and 
19.6 meters noiuh of the center of the t r x k  of the Atchison, Topeka & Santa Fe Railway. 

Y,.-About 2.0 miles east of I'umpui, Yuvupui County, A r k ,  at  mile pole 449, in the coping a t  the northeast c&ner 
of culvert bridge A450 of the Atcllison, Topeka CE S m t a  Fe Railway, 12 rentimeters from the face and 12 centimeters 
from the end of the coping. 

Z,.-About 2.2 miles east of Pica, Yuzapui County, Ariz.,  4 poles east of mile pole 445, in  the coping at  the northwest 
corner of culvert bridge A445 of the Atchison, Topeka R. Snrit:~ Pe Railway, 8 centimeter8 from tlir fwc arid 15 ccwti- 
meters from the end of the coping. 

(Note 1.*) 

(Note 11.") 

(Note 2.") 
, 

(Note 4.") 

(Note 15.") 

(Note 4.*) 

(Note 11.") 

(Note 15.*) 

(Sote 1 .*) 

(Note 2.") 

(Note 4.") 

(Note 15.") 
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A 2 . 4  mi les  east of Pica, Yavapai County, A&, 1% poles west of mile pole 443, in the coping at the northeast 
comer of culvert bridge A444 of the Atchison, Topeka & Santa Fe Railway, 14 centimeters from the face and 15 centime- 
tersfrom the end of the coping. 

D,.-About 1% miles weat of Audley,  Yavapai County ,  Ariz., at milepost 441, i n  the coping a t  tlie northwest corner 
of culvert bridge A441, of the Atchison, Topeka & Santa Fe Railway, 15 centimeters from the face, and 18 centimeters 
from tlie end of the coping. (Note 4.") 

C,.-At Audley, Yannnpai County ,  Ariz., 1% poles west of mile pole 439, and 14.4 meters north of the center of the 
track of the Atchison, Topeka & Santa Fe Railway.. (Note 2.") 

D,.-About 2.7 miles east of Audley, Yuvapai County, Ariz  , 336 poles east of mile pole 437, in  the coping a t  the 
northwest corner of culvert bridge 13437 of the,Atchison, Topeka & Sanh Fc Railway, 14 centimeters from the facc 
and 18 centimeters from the end of the coping. (Note 15.*) 

E,.-About 1.7 miles west of Chino, Yavaaapai County ,  Ark., 2% poles west of mile pole 434, i n  tlie coping at the 
northeast corner of culvert bridge A435 of'the Atchison, Topeka & Santa Fc Railway, 15 centimeters from the facc 
and 10 centimeters from the end of the coping. 

F2.-x mile cast of Chino, Yavapai County, A r k ,  G poles WCSL of mile pole 432, i n  the coping at  the northeast corner 
of culvert bridge Z433 of the Atchison, Topeka 6: Santa F e  Railway, 15 centimeters from the face and 10 centimeters 
from the end of the coping. 

G,.--1.2 miles west of Scliqman, 17uvapai County, Ariz., in  the north end of the abutment, a t  the west clld of steel- 
trestle bridge A430 of tlie Atchiaou, Topeka & Santa Fe Railway, 28 centimetera from the face and 30 centimeters 
from the end of the coping stone. 

IT,.-About 1.1 miles west of Seligmmn, 17uvupai County, A r k ,  in  the south end of the abutment at the east elld 
of steel-trestle bridge A430 of the Atchison, Topeka & Sauta Fe Railway, 30 centimeters from the facc alld 31 centi- 
meters from the end of the coping stone. 

I,.-At Seliyinan, ITuvapui County, Ariz., i n  the southwest corner of the inclosure surrounding the Sallta Fe readillg 
room, 2.4 meters from the corner post and 10.2 melers north of the center of the track of the Atchison, Topeka & Sants 
Fe Railway. (Note 11.") 

J,.-About 0.7 mile west of P a n ,  Yavapai County, Ark., 7 poles west of mile pole 494, in  the coping at the nortlleast 
corner of arch-culvert bridge A425 of the Atchison, Topeka & Santa 17e Railway, 26 centinlcters fronl the face and 51 
centimeters from the end of the coping. 

K,.-About 1.9 miles south of Crookton, I'iuvapai County, A r k  , 5 poles north of mile pole 417, ill the cast end of 
the north abutment of T-rail bridge A418 of the Atchison, Topeka 6: Sariis Fe Railway, 20 centimeters from the face 
and 20 centimeters from the end of the abutment. 

L,.-At Gleed, Y i u i ~ ~ p a i  County ,  Ark., G rails west of the east switch, 8.8 nicters south of the center of the track of 
the Atchison, Topeka & Santa 1% Railway, and 2 meters below grade. 

hf,.--% mile West of Pineveta, Yavapui Counly, hi, 2% poles west of mile pole 409; 5, over the center pier, 
i n  the center of the coping at the north side of culvert-arch bridge A410 of the Atchison, Topeka 6: Santa I;'e nailway, 
38 centimeters from the Iace of tlie coping. 

N,.-About 1.4 miles cast of Pineveta, I%vapai County, A r i z . ,  4 p 0 1 ~  west of mile pole 407%, i n  the north end of 
the west abntmcnt of steel-girder bridge A408 of the Atchison, Topeka & Santa Fc Railway, 43 centimeters from the 
face and 89 centimeters from the end of the coping stone. 

O,.-About 2.7 inilcv west of Ash Fork, Yuvupui County. Ark., S! 6 pokes west of mile pole 404, i n  the nor01 end of 
the west abutment of steel-girder bridge A405 of the Atchison, Topeka 6: Santa Fe ICailway, 27 centinicters from the 
face and GO centimeters from the end of the coping stone. 

P,.-At Adk Fork, 17uvupai County ,  Ariz., on the south side of the Atchison, Topeka & Santa Fe Railway, in  the 
north face of the IIarvey Ilouse, in  the north face of theseventh colunin from the west end, 47 centimeters from its west 
edge and 1.38 meters froin the ground. 

U. S. G. S. 5141.-At Ash Fork, Yavapai County ,  Ark., opposite the railroad freight station, 90meters south of the 
main track of the Atchison, Topeka & Santa Fc Railway, and 1 meter frorii the fence corner a t  the intersection of Lewis 
Avenue and Third Street. 

U. S. G. S. 5134.-% mile easL of Ash Fork, I'iuvapai County ,  Ark., 5 poles west of mile pole 40Og, i i  tlie south end 
of the east abutment of culvert bridge A401 of the Atchison, Topeka & Santa F e  Railway. 

U. S. G. S. 544G.-x mile west of IToZnzes, Coconino County,  A r k ,  1.45 meters west of mile pole 397 and 12.7meters 
north of the center of the track of the Atchison, Topeka & Santa Fe Railway, i n  a rock outcrop 2 meters below grade. 
(Note 17," unstamped.) 

&,.-% niilo cast of IIoZmes, Coconino County,  A r k ,  opposite ;I point 25.5 metem .vest of mile pole 396 and 3.72 
meters south of the center of the track of the Atchison, Topeka & Santa Fe Railway, in a rock outcrop. 

U. S. G. S. 5713.-About 2.0 miles west of Fuiruiew, Coconino County, A r k ,  2.3 meters west of mile pole 394 and 
12.9 meters llorth of the center of the track of the Atchison, Topeka & Santa Fe Railway, 1 meter above grade in a 
large rock. (Note 17," unstamped.) 

U. S. G .  S. 5964.-At Fairview, Coconino County,  A r i z . ,  7 poles west of mile pole 391, 3 rails west of the station sign, 
10.1 meters north of the center of tile track of the Atchison, Topeka & Sunta Fe Itailway and 55 centimeters from the 
south end of a stone wall. 

(Note 4.") 

(Note 15.") 

(Note 15.") 

(Note 1.") 

(Note 4.") 

(Note 4.") 

(Note 4.") 

(Note 2.") 

(Note l.*) 

(Note 4.") 

(Note 4.*) 

(Note 1.") 

(Note 18,* nnstampecl.) 

(Note 17,* unstamped.) 

(Note 4.") 

___ 
(Note 18," unstamped.) 

_ _ _ . _ ~  
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R,.-About 0.6 mile east of Fairview, Cownino County, Ariz., 4 poles west of mile pole 490%, i n  the north end of 
the west abutment of steel I-beam bridge A391 of the Atchison, Topeka & Santa Fe Railway, 22 centimeters from the 
face and 13 centimeters from the end of the coping. 

S,.-About 1.2 miles east of Fairview, Coconino County, A r k ,  2 poles east of mile pole 390, in the north end of 
the west abutment of steel-trestle bridge A390 of the Atchison, Topeka & Santa Fe Railway, 22 centimeters from the 
face and 46 centimeters from the end of the coping stone. 

T,.-About 2.2 miles east of Fairview, Coconino County, Ariz., 2 poles east of mile pole 389, near the west end of 
Johnson Canyon Tunnel, in the north end of the west abutment of steel-treetle bridge C389 of the Atchison, Topeka 
& Santa F e  Railway, 25 centimeters from the face and 52 centimeters from the end of the coping stone. (Note 4.") 

U,.-About 1.6 miles west of McLellan, Coconino County, Ariz., 11 rails east of mile pole 388, in  the north end of 
the west abutment of steel-girder bridge D388 of the Atchison, Topeka & Santa Fe Railway, 35 centimeters from the 
face and 40 centimeters from the end of the coping stone. 

V,.-At NcLcllan, Coconino County, Ariz., 1% poles east of mile pole 386%, in the north end of the west abutment 
of steel-girder bridge A387 of the Atchison, Topeka & Santa F e  Railway, 31 centimeters from the fare and 50 centimeters 
from the end of the coping stone. 

U. S. G. S. 6568.-About 1.4 miles east of McLeZZan, Coconino County, A r k ,  13.4 meters west of mile pole 385 and 
11.8 meters north of the center of the track of the Atchison, Topeka & Santa Fe Railway, in a rock outcrop % meter 
below grade. (Note 17," unstamped.) 

W,.-About 0.6 mile west of Supui, Coconino County, Ark., 10 poles west of mile pole 382, in the north end of the 
west abutment of T-rail bridge 13383 of the Atchison, Topeka & Santa F e  Railway, 30 centimeters from the face and 
26 centimeters from the end of the abutment. 

U. S. G. S. 6961.-At Supai, Coconino County, Ariz., 1.0 meter from the fifth pole west of mile pole 581% and 9.8 
meters north of the center of the track of the Atchison, Topeka & Santa. Fe Railway. 

X,.-About 0.7 mile west of Williams, Coconino County, A r k ,  8 poles east of mile pole 379, i n  the north end of the 
east abutment of steel-girder bridge 13379 of the Atchison, Topeka & SantaFe  Railway, 30 centimeters from the face 
and 60 centimeters from the end of the coping stone. (Note 4.") 

U. S. G. S. 6770.-At Williams, Coconino County, A&., at the southeast corner of Second Street and Bill Williams 
Avenue, 2.7 meters from the northwest corner of the Grand Canyon Hotel. 

Y2.-At IVilliams, Coconino County, Ariz., on the north side of the Atchison, Topeka & Santa Fe Railway, i n  the 
south side of the news stand of the Fray Marcos (IIarvey) IIotel, 64 centimeters from the southeast corner and 1.48 
meters from the ground. 

Z,.-2.4 miles east of Williams, Coconino County, Ark., 7 poles east of mile pole 376, in  the north end of the west 
abutment of T-rail bridge A376 of the Atchison, Topeka & Santa F e  Railway, 20 centimeters from the face and 32 
centimeters from the end of the abutment. 

U. S. G. S. 6952.-About 3.2 miles east of Williams, Coconino County, Ark., 23.0 meters northwest of mile pole 
375, 27.7 meters north of the center of the track of the Atchison, Topeka & Santa Fe Railway and 3.4 meters south of 
the right-of-way fence, in  a natural rock, 1 meter below grade. 

U. S. G. S. G930.-About 4.2milesemtof Williams, Coconino County, Ariz.,7poleseastof milepole374x,inthesouth 
end of the east abutment of steel-girder bridge A375 of the Atchison, Topeka & Santa Fe Railway, 53 centimeters from 
the face and 58 aentimeters from the end of the coping stone. 

U. S. G. S. G953.-% mile eastaf Davern, Coconino County, A r k ,  6 poles east of mile pole 372, in  the south end 
of the east abutment of steel-girder bridge 13372 of the Atchison, Topeka & Santa F e  Railway, 40 centimeters from the 
face and 83 centimeters from tlro end of the coping stone. 

U. S. G. S. GSG9.-At ChaZader, Coconino County, Ariz., 3 poles north of mile pole 368,42.6 meters northwest of 
the railroad station and 8.2 meters west of the center of the track of the Atchison, Topeka & Santa Fe Railway, in  a 
natural rock. (Note 17.*) 

A,.-AboulO.8 mile south of Chalader, Coconino County, Ariz., 12 poles north of mile pole 367, in  the west end of the 
Bouth abutment of steel-girder bridge A368 of the Atchison, Topeka & Santa Fe Railway, 38 centimeters from the face 
and 64 centimeters from the end of the abutment. (Note 15.") 

U. S. G. S. G852.-2 miles east of Cl~a2eder, Coconino County, Ark., 3% poles west of mile pole 366, in the north 
end of the east abutment of steel-girder bridge A367 of the Atchison, Topeka & Santa Fe Railway, 35 centimeters from 
tho face, 65 centimeters from the end of the coping stone. This mark has been 
moved from the north to the south end of the abutment. 

B,.-l mile west of Maine, Coconino County, Ariz., 7 poles wesl of mile pole 36335, in  the north end of the west 
abutment of steel-girder bridge A364 of the Atchison, Topeka & Santa Fe Railway, 39 centhneters from the face and 
80 centimeters from the end of the coping stone. 

U. S. G. S. 7086.-At Maine, Coconino County, Ariz., north of the railroad station, 34.0 meters west of mile pole 362%, 
19.5 meters north of the center of the track of the Atchison, Topeka & Sank Fe Railway, in  a rock outcrop. (Note 17.") 

U. S. G. S. 7178.-2 miles east of iliaine, Coconino County, Ark., 2 poles east of mile pole 360%, in  the coping a t  
the northeast corner of culvert bridge A361 of the Atchison, Topeka & Santa Fe Railway, 55 centimeters from the face 
and 25 centimeters from the end of the coping. 

(Note 4.") 

(Note 15.*) 

(Note 4.") 

(Note l.*) 

(Note 4.") 

(Note 18," unstamped.) 

(Note 18.") 

(Note l.*) 

(Note 4.*) 

(Note 17.") 

(Note 15.*) 

(Note 17.") 

(Note 17, stamped "6552-1907.") 

(Note 4.") 

(Note 17.") 
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U. S. G. S. 7193.-About 0.G mile east of h e y ,  Coconino County, Ariz., 10.3 meters north of mile pole 358, 27.6 
meters north of the center of the track of the Atchison, Topeka & Santa Fe Railway, 1.5 meters south of the right-of-way 
fence, and 2 meters below grade, in a rock outcrop. (Note 17.") 

U. S. G. S. 7131.-About 0.3 mile east of Belkmont, Coconino County, Ariz., 1 pole west of mile pole 356, in tlie 
north end of the east'abutment of steel I-beam bridge A357 of the Atchison, Topeka & Santa Fe Railway, 30 centimeters 
from the face and 52 centimeters from the end of the coping stone. 

C,.-About 1.3 miles east of Bellemont, Coconino County, Ariz., 1 pole east of mile pole 355, in  the north cnd of the 
west abutment of steel I-beam bridge C355 of the Atchison, Topeka & Santa Fe Railway, 45 centimeters from the face 
and 93 centimeters from the end of the coping stone. (Note 1.") 

U. S. G. S. 718G.-About 3.3 miles south of Bellemont, Coconino County, Ariz., 20 meters southwest of mile pole 
353, 8.5 meters west of the center of the track of the Atchison, Topeka & Santa Fe Railway and 9.2 meters south of a 
telegraph pole. (Note 17.") 

U. S. G. S. 7273.-About 0.7 mile east of Riordan, Coconino County, Ariz., 3 poles west of mile pole 350, in the south 
end of the west abutment of steel-girder bridge A351 of the Atchison, Topeka & Santa Fe Railway, 33 centimeters from 
the face and 35 centimeters from the end of the coping stone. This bench mark probably was moved in 
1910. 

U. S. G. S. 7091.-About 0.3 mile east of Agassiz, Coconino County, Ariz., 6 meters west of the fifth pole west of mile 
pole 347, 10 meters north of the center of the track of the Atchison, Topeka 6: Sank Fe Railway, and 1 meter above 
grade, in a rock outcrop. (Note 17.)" 

D,.-About 0.8 mile east of Agassiz, Coconino County, A&., 7 poles west of mile pole 346%, in  tlie north end of the 
east abutment of steel I-beam bridge D347 of the Atchison, Topeka & Santa Fe Railway, 42 centimeters from the face 
and 83 centimeters from the end of the coping stone. 

U. S. G. S. 6907.-At F l a g s t a f ,  Coconino County, A&, on La Roux Street, in the north end of the south stone 
window sill of the Cilizens Bank Building, 4.75 meters south of the center of the main entrance, 16 centimeters from the 
edge of the sill and 12 centimeters above the sidewalk. (Note 17.") 

E,.-& F l a g s t a f ,  Coconino County, Ariz., in the south front of the Atchison, Topeka & Santa Fe Railway station, 
38 centimeters from the east edge of the west door and 1.25 meters from the ground. 

U. S. G. S. 6844.-About 2.1 miles east of F l a g s t a f ,  Coconino County, Ariz., near mile pole 342, in  the north end of 
the east abutment of steeI I-beam bridge A343 of the Atchison, Topeka & Santa Fe Railway, 35 centimeters from the face 
and 60 centimeters from the end of the coping stone. The abutment is painted "U. S. B. M. 6844. " (Note 15.") 

U. S. G. S. 6843.-About 3.1 miles east of Flags ta f ,  Coconino County, Ariz., south of mile pole 341, 19.3 meters 
south of the center of the track of the Atchison, Topeka & Santa Fe Railway, and 21.0 meters east of the pole painted 
",U. S. B. M. 6843." 

E',.-% mile east of Cosnino, Coconino County, A r k ,  42.5 meters southeast of mile pole 333, and 2.2 meters south 
of the center of the track of the Atchison, Topeka & Santa Fe Railway, in  a rock outcrop, 20 ccntimeters from its edge. 
(Note 1.") 

G,.-At Winom, Coconino county ,  A k . ,  2% poles east of mile pole 329, 20.2 meters south of the center of the track 
of the Atchison, Topcka & Santa Fe Railway, and 19.0 meters southeast of a telegraph pole, in a rock outcrop, % meter 
above grade. (Note 1.") 

H,.-About 2.7 miles east of Winonu, Coconino County, A r k ,  9% poles east of mile pole 326, in  the north end of the 
west abutment of steel-girder bridge A326 of the Atchison, Topeka & Santa Fe Railway, 40 centimeters from the face 
and 70 centimeters from the end of the coping stone. (Note 4.") 

I,.-About 0.7 mile east of Angell, Coconino County, A&., 2% poles west of mile pole 321, 3.04 meters south of the 
center of the track of the Atchison, Topeka & Santa Fe Railway and 13.7 meters from a telegraph pole, in a rock out- 
crop, 34 centimeters from ita edge. 

J,.-About 0.5 mile west of Ilibbard, Coconino County, A&., 6 poles east of mile pole 318, in the north end of the 
west abutment of steel-trestle bridge A318 of the Atchison, Topcka & S a n k  Fe Railway over Canyon Padre, 26 centi- 
meters from the face and 25 centimeters from the end of the coping stone. 

K,.-About 0.5 mile west of Uibbard, Coconino County,  A&, 10 poles west of mile pole 31'7% in the north end of 
the east abutment of steel-trestle bridge A318 of tlie Atchison, Topeka & Santa Fe Railway over Canyon Padre, 51 
centimctcrs from the cnd and 4G centimctcrs from the face of tho abutment. 

L,.-About 1.3 miles east of Hilibbard, Coconino County, A r k ,  5 poles west of mile pole 316, in  tlie south end of the 
west abutment of T-rail bridge A317 of the Atchison, Topeka & Sank Fe Railway, 30 centimeters from the face and 31 
centimeters from the end of the abutment. 

M,.-About 3.4 milcs west of Canyon Diablo, Coconino County, A r k ,  2 poles west of mile pole 314, in  the south end 
of the west abutment of steel I-beam bridge A315 of the Atchison, Topeka & Santa Fe Railway, 30 centimeters from the 
face and 40 centimetcrs from the end of the abutment. 

N,.-About 0.7 mile west of Canyon Diablo, Coconino CounLy, Ariz., 6 poles east of mile pole 312%, in  the north end 
of the west abutment of stecl-trestle bridge A313 of the Atchison, Topeka & Santa Fe Railway over Canyon Diablo, 
24 centimeters from the face and 31 centimeters from the end of the coping stone. 

(Note 17.") 

(Note 17.") 

(Note 4.") 

(Note l.*) 

(Note 17.") 

(Note 1.") 

(Note 25.") 

(Note 1.") 

(Note 4.") 

(Note 15.") 

(Note 4.") 

*See pp. 162-166. 
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O,.-About 0.G mile west of Canyon Diublo, Coconino County, dr lz . ,  7 poles west of mile pole 312, in  the north end 
of the the east abutment of steel-trestle bridge A313 of the Atchison, Topeka & Santa Fe Railway over Canyon Diablo, 
30 centimeters from tlie face and 60 centimeters from the end of the coping stone. 

E',.-About 1.9 miles west of Sunshine, (Ueteor post oflice), Coconino County, Ari z . ,  13.8 meters west of mile pole 
308 and 14.5 meters north of the c e n t x  of tile track of t!ie Atchimu, Topekn LE Santa Fe R d w a y ,  Z'metcr3 below grade, 
in a rock outcrop. (Sote l.*) 

Q,.-About 1 mile west of Sunsliirie, Coconino Counfy,  Ariz., 6 poles west of mile pole 307, in  the north elid of the 
west abutment of steel I-beam bridge AS03 of the Atchison, Topeka CE Santa Fe Railway, 43 centimeters from tlie face 
and 73 centimeters from tlie ~ 1 x 1  of the coping stoiic. (Nole IS.*) 

R,.-About 1.1 miles e.ist of   sun shine, Cononino Counfy,  Ariz., 2 poles west of mile pole 305, in the north end of the 
west abutment of steel I-brain bridge A303 of the Atchison, Topeka CG Santa Fe Railway, 42 centimeters from tlie face 
and GZ centimeters from the end of tlic coping stone. (Sote 4.*) 

S,.-About 3.1 miles east of Sunsliinr, Coconino Countg, Ark., 4 poles east of mile pole 303, in tlic north end of tlie 
west abutment of steel-girder britlge 8303 of tlie Atchison, Topeka CG Santa 1% Railway, 33 centimeters from the face and 
45 centimeters from the end of t!ic coping stone. 

T,.-About 1.6 miles west of Dcnnison, Coconino County, A r k ,  29 meters southwe3t of mile pole 300, 13.0 meters 
south of the center of the t r x k  of the Atchison, Topeka 6: Sauta Fe Railway and 14.6 meters east of a telegraph pole, 
in  a rock outcrop. (Xote l.f) 4 

Us.-About 1.4 miles east of Dcnnisox, Coronino Couiity, dr l z . ,  2% poles west of mile pole 297, in the north end 
of the west abutment of steel I-beam bridge A23S of the Atchibon, Topeka & Santa Fe Railsay, 38 ceritimeters from 
the face and 75 centimeters from the end of the coping stone. 

V,.-About 4 7 miles west of Winslow,  Navajo C'ounly, d r i z . ,  1 pole east of mile pole 330!5, in  the south end of the 
west abutment of steel I-beam Lridge A291 of the Atchison, Topek.i CG Santa Fe Railway, 30 centimeters from the face 
and 40 centimeters from the end of the coping stone. (Note 15.*) 

W3.-About 2.2 miles west of Tl-irislozo, Ararajo County, i lr iz . ,  2 poles west of mile pole 253, in  the north end of the 
west abutmeIit of bteei I-beam briclqc A B 9  of tlie Atchison, Topeka ck Santa Fe Ilailway, 40 centimeters from the face 
and 65 centinleterv from the end of the coping stone. 

X,.-At Winslow, Xuvujo Counly, Ariz . ,  7 polcs east of mile pole 286, in  the northeast corner of the yard of the rail- 
road hospital, 6.8 meters south of the center of the south track 01 the Atchison, Topeka & Stlnth Fe R'iilway and 1.0 
meter from the corner post of the fence. This mark mas reported moved in  1910 to n location 11.70 meters 
south of that described above. 

Y,.-About 2 I) miles east of Winslow, hTavajo County, A%., 3% poles east of mile pole 283, in the north end of the 
west abutment of steel-truss bridge A253 of the Atchison, Topeka & Santa Fe Railway over the Little Colorado River, 
46 centimeters from the face and 1.23 meters from the end of the coping stone. 

X,.-About 3.1 miles east of lVinsZow, Navajo County, A&., 8% poles west of mile pole 28245, in the north end of 
the east abutment of steel-truss bridge A283 of the Atchison, Topeka & Santa Pe Railway over the Little Colorado 
River, 53 centimeters from the face and 1.14 meters from the end of the coping stone. 

A,.-About 3 miles south of IIobson, ATucajo County, AT%., 9% poles north of mile pole 277, in  the northwest pedes- 
tal of the foundation of a former water tank, 7.26 meters east of the center of the track of the Atchison, Topeka & Santa 
Fe Railway, 4G centimeters from the e s t  face and 43 centimeters from the north face of the pedestal. 

B,.-About 2.9 miles east of I f i rdg ,  iVuuajo Cozcnly, A r k ,  opposite mile pole 272, 31.1 meters south of the center of 
tlie track of the Atchison, Topeka & S m t a  E'e Railway and 0.9 meter south of the right-of-way fence. 

C,.--?4 mile east o i  Manila, lvazujo County, Ariz . ,  just east of milo pole 26Sx, i n  the north end of the west abutment 
of steel-girder bridge A269 of the Atchison, Topeka & Santa Fe Railway, 30 centimeters from the face and 50 centi- 
meters from the end of the coping stone 

D,.-About 0.9 mile west of Josrph City, Nuziajo County, A r k  (81. Joseph post ofice), 6 poles east of mile pole 
2G4%, in  the north end of the west ahitmerit of steelgirder bridge A265 of the Atchison, Topeka (II. Santa Fe Railway, 
40 centimeters from the face and 55 centimeters from the end of the coping stone. 

E,.-About 1.4 miles east of Joseph City, h'avajo County, A r k . ,  11.4 meters northwest of mile pole 262 and 22.1 
meters north of the center of the track of the Atchison, Topeka & Santa l'e Railway. (Note 2.*) 

I?,.-% mile west of Penzance ,  Navajo County, Ariz. ,  2 poles west of mile pole 250, in  the nprth end of the west 
abutment of stone-arch bridge A260 of the Atchison, Topeka & Santa Pe Railway, in  the first stone below the coping, 
38 centimeters from the face and 25 ceIitimeters from the end of the abutment. 

G,.-About 0.6 mile east of Penzance, Navujo County, A&., 11.5 meters east of the second pole east of niile pole 
258 and 14.7 meters north of the center of the track of the Atchison, Topeka & Santa Fe Railway, 1% meters below 
grade, in  a rock outcrop. (Note l.*) 

a,.-About 2.7 miles west of IloZbrooE, Navajo County, A r k ,  8 poles east of mile pole 256, in  the north end of the 
west abutment of steel-girder bridge A256 of the Atchison, Topeka & Santa Fe Railway, in  the first stone below the 
coping, 32 centimeters from the face and 57 centimeters from the end of the abtbutment. 

I,.-At Dolbrook, Navajo Comty ,  A r k ,  in the north face of the Atchison, Topeka & Santa Pe Railway station, 
51 centimeters from the northwest corner of the building and 1.56 meters from the ground. 

J,.-3 miles east of Holbrook, A7avujo County, Ariz., 41.3 meters south of mile pole 250 and 8.0 meters southeast of 
the center of the track of the Atchison, Topeka &. Santa Fe Railway, 1 meter belor  grade, in a rock outmop. (Note I.*) 

(Sote l.*) 

(Sole IS.*) 

(Note 4.+) 

(Note 4.") 

(Sote ll.*) 

(Note 1.)) 

(Note 4.") 

(Note 4.") 

(Note 2.") 

(Note 1 .+ j  

(Note 4.*) 

(Note 4.") 

(Note 4.") 

(Note l.*) 

* S e e  pp. 1G2-1GG. 
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K4.-About 1.5 miles west of Aztec, Navajo County, A&., 16.5 meters north of mile pole 247, 38.6 meters north of 

the center of the track of the Atchison, Topeka & Santa Fe Railway and 0.9 meter south of the right-of-way fence, 
1% meters below grade. (Note 2.") 

L,.-About 3.2 miles east of Aztec, Navajo County, Ariz., 4% poles east of mile pole 242%, in  the north end of the 
west abutment of steel-girder bridge A243 of the Atchison, Topeka 6: Santa Fe Railway over the Rio Puerco, 28 centi- 
meters from the face and 70 centimeters from the end of the coping stone. (Note 4.") 

M4.-About 4 miles east of Aztec, Navajo County, A&, 5% poles west of mile pole 241%, in  the center of the south 
coping of culvert bridge I3242 of the Atchison, Topeka & Santa Fe Railway, 20 centimeters from the face and 1.20 
meters from the east end of tlie coping. (Note E.*) 

N4.-l mile west of Carrizo, Navnjo County, Ariz.,  3 poles east of mile pole 239%, in the north end of the west abiit- 
ment of steel-girder bridge A240 of the Atchison, Topeka & Santa F e  Railway over the Rio Puerco, 32 centimeters 
from the face and 58 centimeters from the end of the coping stone. (Note 1.") 

O,.-About 1.7 miles west of Adamana,  Apaciie county ,  A r k ,  3 poles east of mile pole 23435, i n  the center of the 
south coping of culvert bridge A235 of the Atchison, Topeka & Santa Fe Railway, 31 centimeters from the face and 
1.25 meters from the east end of the coping. (Note 4.") 

P,.-At Adamana,  Apache County, A r k ,  opposite the Atchison, Topeka 6: Santa Fe Railway station, 29.8 meters 
south of the center of the track and 0.9 meter north of the right-of-way fence. 

Q4.-2 niiles east of Adamana,  Apache County, Ark.,  11 poles east of mile pole 231, in the north end of the west 
abutment of steel-girder bridge A231 of the Atchison, Topeka & Santa Fe Railmay, 33 centimeters from the face and 
50 centimeters from the end of the coping stone. 

1t4.-3 miles west of Pir~ta, Apache County, A r k ,  5.0 meters north of mile pole 222, 20.5 meters north of the center 
of the track of the Atchison, Topeka & Santa Fe Railway and 196 nletcrs below grade. (Note 2.") 

S,.-About 1.7 miles west of Pinta ,  Apache County,  A r k ,  30 meters east of mile pole 221, in the center of the north 
coping of culvert bridge 13221 of the Atchison, Topeka & Santa Fe Railway, 7 centimeters from the face and 1.60 meters 
from the east end o€ the coping. (Note 15.") 

T4.-l mile east of Pinta ,  Apache Counfy ,  A r k ,  1235 poles west of mile pole 218, in the coping a t  the northwest 
corner of stone-arch bridge A219 of the Atchison, Topeka & Santa Fe Railway, 19 centimeters from the lace and 40 
centimeters from the end of the coping. 

U4.-3 miles east of Pinta ,  Apache County, A r k ,  10 poles east of niile pole 21635, in the north end of the west abbut- 
ment of steel-girder bridge A217 of the Atchison, Topeka & Santa Fe Raihvay over the Rio Puerco, 20 centimeters 
from the face and GO centimeters from the end of the abutment. 

V4.-About 3.3 miles west of Navajo, Apache County, Ark., ?d pole east of mile pole 216, in the c o p i q  a t  the south- 
west corner ol stone-arch bridge A216 of the Atchison, Topeka & Santa Fe Railway, 15 centimeters from the face and 
10 centimeters irom the end of the coping. (Note 4.") 

JV4.-2 miles west of Navajo, Apache County, Ark., 9 poles east of mile pole 215, in the north end of the west abut- 
ment of steel-girder bridge A215 of the Atchison, Topeka & Santa Fe Railway over the Rio Puerco, 30 centimetera 
from the face and 35 centimeters from the end of the coping stone. (Note IS.*) 

X,.-About 2.8 miles east of Navajo, Apache County, A r k ,  GO meters east of mile pole 210, in the north end of the 
west abutment of steel-girder bridge A210 of the Atchison, Topeka & Santa Fe Railway over the Rio Puerco, 30 centi- 
meters from the face and 55 centimeters from the end of the coping stone. (Note I.*) 

Y,.-About 1.2 miles west of Chambers, Apache County, A+., 4 poles west of mile pole 207, i n  the north end of the 
west abutment of steel-girder bridge A208 of the Atchison, Topeka & Santa Fe Railway, 30 centimeters from the face 
and 40 centimeters from the end of the coping stone. (Note 4.") 

Z,.-At Chambers, Apache County, A r k ,  23.5 meters east of the Atchison, Topeka & Santa Fe Railway station, 
14.6 meters south of the center of the track, and 1% meters below grade. (Note 2.") 

A,.-l mile west of Sanders, Apache County, Ariz., 30 meters west of mile pole 201, in the nortli elid of tlie mest 
abutment of steel I-bcam bridge A202 of tlic Atchison, Topeka & Santa Fe Railway, 34 centimeters from the face and 
80 centimeters from the end of the cofiing stone. 

U5.-At Sanders, Apache County, A r k ,  295 poles east of mile pole 200, in the center of the south coping of stone- 
arch bridge E200 of the Atchison, Topeka & Santa Fo Railway, 35 centiineters from the fare and 3.03 meters from the 
west end of tlie coping. 

C,.-About 1.2 miles ewt  of Sanders, Apac78e County, A r k . ,  6% poles west of mile pole 198, in  the center of the nortli 
coping of stone-arch bridge A190 of tlie Atchison, Topeka & Santa Pe Railway, 28 centimeters from tlie face and 5.0 
meters from the east end of the coping. (Note 15.") 

D,.-About 1.7 miles west of Xouek, Apache County, A r k ,  534 poles east of mile polo 194, in  the nortli elid of the 
east abutment of steel-girder bridge B194 of the Atchison, Topeka & Santa 1% Railway, 45 centimeters from tlie face md 
1.10 meters from the end of the coping stone. 

&.-About 1 mile west of IloucX., Apache County, Ark., 6 poles west of mile pole 193, in the north end of the west 
abutment of steel-truss bridge A194 of the Atchison, Topeka & Saiita 170 Railway over the Rio Puerco, 30 centimetern 
from the face and 60 centimeters from the end of the coping stone. 

(Note 11.") 

(Note 4.") 

(Note 4.") 

(Note 1.") 

(Note 4.") 

(Note 4.") 

(Note 15.") 

(Note 4.") _---- -- - 
*See  pp. 1C2-106. 
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F5.-At Houck, Apache County, Ariz., 12 poles west of mile pole 192, i n  the south end of the west abutment of steel- 

truss bridge A193 of the Atchison, Topeka & Santa Fe Railway over the Rio Puerc.0, 35 centimeters from the face and 
45 centimeters from the end of the coping stone. 

G,.-About 2.1 miles east of Allantown, Apache County, Ariz., 5 poles west of mile pole 185, in the north end of 
the west abutment of T-rail bridge A186 of the Atchison, Topeka & Santa Fe Railway, 30 centimeterd from the face 
and 40 centimeters from the end of the abutment. 

H,.-About 1.4 miles west of Lupton, Apache County, Ariz., 2 poles east of mile pole 182, in the north end of the 
west abutment of steel-girder bridge I3182 of the Atchison, Topeka & Santa Fe Railway, 43 centimeters from the face 
and 84 Centimeters from the end of the coping stone. (Note 1.") 

abutment of steel-girder bridge A181 of the Atchison, Topeka & Santa Fe Railway, 43 centimeters from the face and 
52 centimeters from thc end of the coping stone. 

A.-About 2.3 miles west of Manuelito, McKinley County, N. Mez., 11 poles ea& of mile pole 178, in  the north 
end of the west abutment of steel-girder bridge A178 of the Atchison, Topeka & Santa Fe Railway, 40 cenbimeters from 
the face and 75 centimeters from the end of the coping stone. 

B.-About 0.3 mile west of dfanuelito, McKinley County, N. Mez., 5 poles west of mile pole 174% in  the north end 
of the west abutment of steel-girder bridge A175 of the Atchison, Topeka & Santa Fe Railway, 35 centimeters from the 
face and 25 centimeters from the end of the coping stone. 

C.-About 0.4 mile east of Manuelito, McKinley Couty, N. Mez., 1 pole west of mile pole 173, in  the north end 
of the west abutment of steel-girder bridge A174 of the Atchison, Topeka & Saiita F e  Railway, 40 centimders from the 
face and 55 centimeters from the end of the coping stone. 

D.-About 4.2 miles east of Manuelito, McKinley County, N.  Mez., 6 poles west of mile pole 170, i n  the north end 
of the west abutment of steel-girder bridge A171 of the Atchison, Topeka & Sante Fa Railway over the Rio Pucrco, 
40 centimeters from the face and 43 centimeters from the end of the coping stone. 

E.-About 0.8 mile west of Dejance, McKinley County, N. Mez., 5 poles east of mile pole 167, in the north end of 
the west abutment of steel-girder bridge B167 of the Atchison, Topeka & Santa Pe Railway, 32 centimeters from the 
face and 41 centimeters from the end of the coping stone. 

F.-About 0.8 mile east of West Yard, McKinley County, N. Mez., 11 poles west of mils pole 161, in the coping at 
the northwest corner of stone-arch bridge A162 of the Atchison, Topeka & Santa F e  Railway, 10 centimeters from the 
face and 31 centimeters from the end of the coping. (Note 15.") 

G.-At Gallup, McKinley County, N. Mez , 1 0 5  poles east of mile pole 158, a t  the southeast corner of the inter- 
section of Railroad Avenue and Second Street, 19 meter8 south of the center of the south track of the Atchison, Topeka 
& Santa F e  Railway, 1.6 meters east of a telephone pole. 

R.-About 1.9 miles east of Gallup, Mcliiinley County, N. Mez., 1 pole east of mile pole 156, in  the north end of the 
west abutment of steelgirder bridge D156 of the Atchison, Topeka & Santa F e  Railway, 43 centimeters from the face 
and 44 centimeters from the end of the coping stcne. (Note 1.") 

1.-About 2.8 miles east of Gallup, McIiinley County, N. Mez., 1 pole east of mile pole 1545, in the north end of 
the west abutment of steel-girder bridge A155 of the Atchison, Topeka & Santa F e  Railway, 37 centimeters from the 
face and 50 centimers from the end of the coping stone. 

J.-About, 1.8 mile west of Zuni ,  McKinley County, N. Mez., 3% poles east of mile pole 153%, i n  the north end of 
the west abutment of steelgirder bridge A154 of the Atchison, Topeka & Santa Fe Railway, 41 centimeters from the 
face and 67 centimeters from the end of the coping stone. 

K.-About 1.2 miles east of Zuni ,  McKinley County, N. Mez., 1% poles east of mile pole 1505,  i n  the north end of 
the west abutment oE steel-girder bridge B151 of the Atchison, Topeka & Santa F e  Railway over the Rio Puerco, 38 
centimeters from the face and 53 centimeters from the end of the coping stone. 

L.-At Wingate, McKinley County, N. Mex., opposite the Atchison, Topcka & Santa Pe Railway station, 27.5 
meters south of the center of the track and 5.0 meters east of a telegraph pole. 

M.-About 3.6 miles east of Perea, McKinley County, N. Mez., 5% poles west of mile pole 138, in the north end of 
the west abutment of steel-girder bridge A139 of tho Atchison, Topeka & Santa Fc Railway, 30 centimeters from the 
face and 48 centimeters from the end of the coping stone. 

N.-At Guam, McKinley County, N.  Mez. ,  5 poles west of mile pole 136, 31.8 meters east of the Atchison, Topeka & 
Santa F e  Railway station, opposite the station sign and 10.25 meters north of the center of the track. 

0.-3 miles east of Guam, McKinley County, N. Mcz., opposite mile pole 133, 24.0 meters south of the center of 
the track of the Atchbon, Topeka & Santa Fe Railway, and 1 meter below grade. 

P.-About 1.7 miles west of Gonzales, McKiizley County, N. Mez., 4 poles east of mile pole 132, in  the coping a t  the 
southwest corner of atone-arch bridge 13132 of the Atchison, Topeka & Santa Fe Railway, 21 centimeters from the face 
and 17  centimeters from the end of the coping. 

Q.-At Gonzales, McKinley County, N. Mer., 6 poles west of mile pole 130, 1.35 meters north of the south signboard 
reading: "ContinentalDivide Elevation 7248Feet," and 14.0 meters south of the center of the track of the Atchison, 
Topeka & Santa Fe Railway. (Note 2.*) 

R.-About 0.7 mile east of Gonzales, McKinley County, N. Mer., 1 pole west of mile pole 129%, in the center of the 
north coping of stone-arch bridge B130 of the Atchison, Topeka & Santa Fe Railway, 20 Centimeters from the face and 
4.46 meters from the east cnd of the coping. 

(Note 1.") 

(Note 4.") 

I,.-About 0.3 mile west of Lupton, Apache County, Ariz., 3 poles east of mile pole 181, in the north end of the west, 

(Note 15.*) 

(Note 4.*) 

(Note l .*) 

(Note 4.") 

(Note 15.*) 

(Note 1.") 

(Note 11.") 

(Note 15.") 

(Note 4.") 

(Note 4.") 

(Note 2.") 

(Note 4.") 

(Note 11.") 

(Note 2.") 

(Note 15.") 

(Noto 4.") 

*See  pp. 182-1133. 
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&-At Thoreau, NcKinley County, N. M u . ,  4 poles east of mile pole 125%, 7.6 meters north of the center of the track 
of the Atchison, Topeka & Santa FQ Railway, and 1.6 meters from tlie southeast corner of the store building of the 
McGaffey Co. (Note 11.") 

T.-About 1.5 miles east of Thoreau, McKinley County, N. Mez., '7% poles east of mile pole 124, in  the north end 
of the west abutment of steel-girder bridge A124 of the Atchison, Topeka & Santa Fe Railway, 40 centimeters from 
the face and 55 centimeters from the end of the coping stone. (Note l .*) 

U.-1 mile east of Chaves, McKinZey County, N. dfez., 6.5 meters north of mile pole 121, and 18.2 meters north of 
the center of the track of the Atchison, Topeka & Santa Fe Railway, a t  grade. 

V.-1 mile west of Baca, McKinley County, N. Mez., 4.8 meters north of mile pole 116, and 15.7 meters north of the 
center of the track of the Atchison, Topeka & Santa Fe Railway, 2 meters below grade. 

W.-1 mile eastof Baca, blcKinlcy County, N. $fez., 8.0 meters southwest of the fourth pole east of mile pole 114 
and 4.70 meters north of the center of the track of the Atchison, Topeka & Santa Fe Railway, in  a limestone outcrop, 
14 centimeters from the edge of the rock. 

the north end of the west 
abutment of steel I-beam bridge A113 of the Atchison, Topeka & Santa FQ Railway, 35 centimeters from the face and 
39 centimeters from the end of the coping stone. 

Y.-About 3.3 miles west of Bluewater, Valencia County, N. Mez., 9 poles east of mile pole 111, in the north end of 
the west abutment of steel-girder bridge All1  of the Atchison, Topeka & Santa Fe Railway, 31 centimeters from the 
face and 36 centimetera from the end of the coping stone. 

Z.-About 2.3 miles west of Bluewater, VaZencia County, N. M u . ,  opposite the teuth pole east of mile pole 110, 
and 15.3 meters south of the center of the track of the Atchison, Topeka & Santa Fe Railway, meter above grade. 
(Note 11.") 

A,.-3 miles east of Bluewater, VuZencia County, N. bIex., 2 poles east of mile pole 104%, in the north end of the 
West abutment of steel-girder bridge A105 of the Atchison, Topeka & Santa Fe Railway, 30 centimeters from the face 
and 41 centimeters from the end of the coping stone. (Note 15.*) 

B,.-About 1.4 miles east of Toltec, Valencia County, N. Mez., opposite milo pole 100, 29.2 meters south of the cen- 
ter of the track of the Atchison, Topeka & Santa Fe Railway, and 1.6 meters north of the right-of-way fence, 1 meter 
below grade. (Note 2.") 

C,.-About 1.8 miles west of Grants, Valencia County, N. Mez., 7 poles east of mile pole 98, in the north end of the 
west abutment of T-rail bridge D98 of the Atchison, Topeka & Santa Fe Railway, 31 centimeters from the face and 
35 centimeters from the end of the abutment. 

D,.-At Grants, Valencia County, N. Mex., 9% poles east of mild pole 96%, 34.6 meters north of the center of the 
track of the Atchison, Topeka & Santa Fe Railway, 45 centimeters from the west wall of the store of the S. Bib0 Mer- 
cantile Co., and 2.2 meters from the street corner. 

E,.-% mile east of Grants, Valencia County, N. Mez., 24.3 meters northwest of the fourth pole east of mile pole 
96, 30.3 meters north of the center of the track of the Atchison, Topeka & Santa FQ Railway, on top of a rough stone 
post 6 inches square, projecting 15 inches above ground and marking the boundary of the railroad right of way. (Note 
15.") 

I?,.-1 mile west of I-loruce, Valencia County, N. M a . ,  7 poles east of mile pole 91, in the center of the south coping 
of stone-arch bridge A91 of the Atchison, Topeka & Santa Fe Railway, 20 centimeters from the face and 4.80 meters 
from tho emt end of tho coping. (Note 15.") 

GI.-About 1.7 miles east of IIoracc, Valeneia County, N. Mez., 1% poles west of mile pole 88, 2.85 meters north 
of the center of the track of the Atchison, Topeka & Santa Fe Railway, in a sandstone outcrop, 20 Centimeters from the 
edge of the rock. (Noto I.*) 

H,.-About 1.1 miles west of McCartys, Valencia County, N. Mez., 5 poles east of mile polo 85, in the north end of 
the west abutment of steel-girder bridge D85 of the Atchison, Topeka & Santa Fe Railway, 33 centimeters from the 
face and 43 centimeters from the end of the coping stone. 

I,.-About 0.8 mile west of McCartys, Valencia County, N. &ex., 1 pole west of mile pole 84%, in  the copihg a t  the 
northeast corner of culvert bridge B85 of the Atchison, Topeka & Santa Fe Railway, 11 centimeters from the face and 
12 centimeters from the end of tlie coping. 

J,.- At McCartys, V a h c k z  County, N. Mez., 1 pole west of mile pole 83%, 5.33 meter8 QMt of a crossing warning 
sign, and 9.1 meters north of the contor of the track of the Atchison, Topeka & Santa Fe Railway. 

K,.-About 0.9 mile west of Alaska, Valencia County, N. Hex., 4 poles west of mile pole 79, in the north end of the 
west abutment of steel-girder bridge A80 of the Atchison, Topeka 6: Santa Fe Railway, 40 centimeters from the face 
and 48 centimeters from tho end of the coping stone. (Note 1.") 

L,.-About 3.5 miles east of Alaska, Valencia County, N. Mez., 8 poles east of mile pole 75, in the north end of the 
west abutment of steel-girder bridge F75 of the Atchison, Topeka & Santa Fe Railway, 50 centimeters from the face 
and 1.53 meters from the end of the abutment. (Noto 15.") 

M,.-About 0.6 mile west of Cubero, Valencia County, N. bfez., 14 poles east of mile pole 73, in the north end of the 
west abutmeat of steel-girder bridge C73 of tlie Atchison, Topeka & Santa Fe Railway over the Rio Sim Jose, 32 centi- 
meters from the face and 48 centimeters from the end of the coping slofie. 

(Note 2.") 

(Note 2.") 

(Note 4.") 
X.-2 miles'east of Baca, McKinley County, N. Nez., 7 poles east of mile pole 113, 

(Note 15.") 

(Note 1.") 

(Note 4.") 

(Note 2.") 

(Note 15.") 

(Note 4.") 

(Note 2.") 

(Note 4.") 

* See pp. 162-166. 
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N,.-2 miles east of Cubero, Valeneiu County, N. Mex., 4 poles west of mile pole 70, in the north end of the west 
abutment of steel-girder bridge A71 of the Atchison, Topeka & Santa Fe Railway over the Rio San Jose, 28 centimeter8 
from the end and 53 centimeters from the face of the coping stone. 

O1.-2% miles west of Laguna, lklencia County, N. Xm., 3 poles west of mile pole 6835, in the north end of the 
west abutment of steel-girder bridge A69 of the Atchison, Topeka & Santa Fe Railway over the Rio San Jose, 44 centi- 
meters from the face and 70 centimeters from the end of the coping stone. (Note 4.") 

P,.-About 0.9 mile west of Laguna, VaZencia County, N. Mex., at  mile PO10 67, in the north end of the west sbut- 
ment of steel-truss bridge D67 of the Atchison, Topeka & Santa Fe Railway over the Rio San Jose, 31 centimeters from 
the face and 50 centimeters from the end of the coping stone. 

Q,.-At Laguna, VaZencia County, N. Jfex., 12.1 meters south of the Atchison, Topeka & Santa Fe Railway station, 
5.8 meters east of the center of the track and 1.08 meters east of the fence line. 

Laguna Astro.-At Laguna, VuZealenciu County, N. Mex., on a bluff overlooking the Rio San Jose, 139.4 meters east 
of the center of the track of the Atchison, Topeka & Santa Fe Railway, 69.5 meters east of the Gunn-Bros.' grist mill, 
and 11.8 meters from the edge of the bluff, on the south side of the top of a stone post about 12 inches squarr, with a 
1-inch drill hole in the center. 

a,.-2 miles north of Laguna, VaZencia County, N .  Mez., 3 poles south of mile pole 64, in  the west end of the south 
abutment of steel-girder bridge A65 of the Atchison, Topeka & Santa Fe Railway over the Rio San Jose, 35 centimeters 
from the face and 52 centimeters from the end of the coping stone. (Note 15.") 

S,.-About 3.1 miles north of Laguna, VaZenciu County, N. Mex., at mile pole 63, in the west end of the south 
abutment of steel-truss bridge B63 of t he  Atchison, Topeka & Santa Fe Railway over the Rio San Jose, 31 centimeters 
from the face and 30 centimeters from the end of the coping stone. 

T,.-At El Rito, Valencia County, N. X e x . ,  opposite mile pole 60, 19.1 meters north of the center of the track of 
the Atchison, Topeka & Santa Fe Railway, and 3.7 meters north of the right-of-way fence, 1 meter below grade. 
(Note 2.*) 

U,.-3 miles east of El Rito,  VuZencia County, N .  Ares., 7 poles west of mile pole 56%, in the north end of the west 
abutment of steelgirder bridge B57 of the Atchison, Topeka & Santa Fe Railway, 31 centimeters from the face and 4 s  
centimeters fiom the end of the coping stone. 

V,.-About 2.3 miles west of Armijo, Valencia County, N .  Meez., 9 poles east of mile pole 56, i n  the north end of tile 
west abutment of steel-girder bridge B56 of the Atchison, Topeka & Santa Fe Railway, 35 centimeters from the face 
and 40 centimeters from the end of the coping stone. (Note 15.") 

W,.-About 1.8 miles east of Armeo, J'ulencia County, N. Hcz., 7 poles west of mile pole 51%, in  the north end of 
the west abutment of steel-truss bridge B52 of the Atchison, Topeka & Santa 1% Railway over the Rio San Jose, 32 
centimeters from the face and 42 centimeters from the end of the coping stone. 

X,.-About 2.F miles east of Arrnijo, Valencia County, N .  A h . ,  2% poles east of mile pole 51, in the north end of 
the west abutment of T-rail bridge B51 of the Atchison, Topeka & Santa Fe Railway, 33 centimeters from the face 
and 22 centimeters from the end of the abutment. 

Y,.-At Suumee, VaZencia County, N.  Nez., 6.9 meters south of mile pole 47, and 24.7 meters south of the center 
of the track of the Atchison, Topeka & Santa Pe Railway. (Note 2.") 

Z,.-About 3.6 miles east of Suwanec, ViZencia County, N .  Mez., 25.3 meters east of the fifth pole west of mile pole 
43544.0 meters portheast of the center of the track of the Atchison, Topeka & Santa Fe Railway, in a limestone outcrop, 
at grade. (Nobe 1.*) 

A2.--1 mile west of Garcia, VaZen& County, N.  Jlex., 5 poles west of mile pole 42, i n  the north end of the west 
abutment of steel-ghder bridge A43 of the Atchison, Topeka & Santa F e  Railway, 31 centimeters from the face and 
42 centimeters from the  end of the  coping stone. (Ncte 4.") 

B2.-1 mile south of Garcia, VaZencia County, N. Hex., 8.2 meters west of mile pole 40, 25.2 meters west of the 
center of tlie track of the Atchison, Topeka & Santa Fe Railway, and 1 meter below grade. 

C2.-2 miles east of Garcia, Vulencia Counly, N .  X e x . ,  7 poles east of mile pole 39, in  the north end of the west abut- 
ment of steel I-beam bridge A39 of tlie Atchison, Topeka & Santa Fe Railway, 45 centimeters from the face and 60 
centimeters from tlie end of the coping stone. 

D,.-2 miles west of Rio Puerco, VaZenciu County, N .  Mex . ,  3.2 meters south of mile pole 36, and 16.2 meters north 
of the center of the track of tlie Atchison, Topeka & Santa 1% Railway, 1 meter below grade. (Note 2.") 

E2.--X mile east of Rio Puereo, 'ViuZencia County, N .  &!ex., 8 poles east of mile pole 34, in the north end of the west 
abutment of steel-truss bridge C34 of the Atchison, Topeka & Santa Fe Railway over the Rio Puerco, 35 centimeters 
from the face and 37 centimeters from the end of the coping stone. 

F2.-1 mile east of Puvo, Vulenciu County, N.  ~Yex., at mile pole 32, in the north end of the west abutment of steel 
I-beam bridge C32 of the Atchison, Topeka B: Santa Fe Railway, 38 centimeters from the face and 39 centimeters from 
the end of the coping stone. 

G2.-3 miles east of Puvo, Valencia County, LV. Xex., 4 poles west of mile pole 30, i n  the north end of the west 
abutment of steel I-beam bridge A31 of the Atchison, Topeka & Santa F e  Railway, 40 centimeters from the face and 
26 centimeters from the end of the coping stone. 

(Note 15.*) 

(Note 1.*) 

(Note 11.*) 

(Note l5.*) Reported to be the location of a former longitude station. 

(Note 4.") 

(Note 1.*) 

(Note 4.*) 

(Note 15.") 

(Note 2.*) 

(Note 15.*) 

(Note l.*) 

(Note 4.") 

(Note 15.*) 
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€T,.-3.5 miles east of Pawo, Vankncia County, iV. Xeez., 236 poles west of mile pole 29?,$, in  the north end of the west 
ahutment of steel-girder bridge C30 of the Atchison, Topeka 6 Santa Fe Railway, 40 centimeters from the face and SO 
centimeters from the end of the coping stone. 

I,.-About 1.5 miles west of Sandia, Valencia County, N .  &z., 4.4 meters north of mile pole 25, and 9.2 metere 
soutli of the center of the track of the Atchison, Topeka <E: Santa Fe Railway. 

J,.-About 2.5 miles east of Sandia, Valencia County,  N .  ilfeez., 3 poles east of mile pole 21, in  tlie north end of the 
west abutment of steel I-beam bridge C21 of tlie Atchison, Topeka & Santa Fe Railway, 40 centimeters from the face 
and 30 centimeters from the end of tlie coping stone. (Note 15.") 

K,.-About 1.2 miles west of itinnzana, Ezlcncia County, N.  M a . ,  10% poles west of mile pole 19, in  tlic north end 
of the west abutment of steel-girder bridge 1320 of the Atchison, Topeka & Santa Fe Railway, 33 centimeters from tlie 
face and 45 centimeters from the end of the coping stone. 

I,,.-About 0.3 mile west of Manzana, Valenn'a County, N .  Nex.. 3 poles east of mile pole IS!& in  the north cnd of 
the west abutment of steel I-beam bridge A19 of the Atchison, Topeka & Santa F e  Railway, 40 centimeters from the 
face and 22 centimeters from the end of the coping stone. 

&I,.-About 2.2 miles west of Isleta, Bernalillo County, N .  Mex., 2 poles east of mile pole 15, i n  tlie north cud of 
the west abutment of stcel-girder bridge A15 of the Atchison. Topeka 6- Santa Fe Railway, 30 centimeters from the 
face and 34 centimeters from the end of the coping stone. 

U.S.G.S. 4891.---About 0.3 mile south of Islcta, Bcrnalillo County, N .  Jfcez., 235 poles south oi mile pole 13,77  meters 
east of the center of the main line track of tlie Atchison, Topeka & Santa Fe Railway, 2G.7 meters west of tlie center 
of the E1 Paso branch line track, 2 meters below grade of the latter, and 1.74 meters north of a stone post projecting 
2 feet above ground. 

N,.-At Isleta, Bernalillo County, N .  Jfex., 13.1 meters east of tlie section foreman 's house, 17.1 meters west of the  
center of the main line track of tlie Atchison, Topeka & Santa Fe Railway, and 28.7 meters.nortli of t h o  store of the  
Holmes Supply Co. (Note 11.") 

02.-2 miles north of Isleta, Bernalillo County, N .  itlex., 7 poles soutli of mile polc 913, in  the west elid of tlie south 
abutment of steel-girder bridge 818 of the Atchison, Topeka & Santa Fe Railway over the Rio Grandc, 53 centimeters 
from the face and 38 centimeters from the end of tlie abutment. 

U.S.G.S. 4902.-About 2.1 miles north of Isleta, Bernalillo Counfy ,  N. Jfcx., 2 poles south oE mile pole 913, in  tlie 
east end of the north abutment of steel-girder bridge 818 of the Atchiaon, Topeka & Santa Fe Railway over tlie Rio 
Grande, 50 centimeters from the face and 1.55 meters from the end of the abutment. 

U. S. G. S. 4904.-About 3.2 milesnorth of Islcta, Bernalillo County, N .  Xex., 4 poles north of mile pole 912, 46 
meters east of the center of the track of the Atchison, Topeka & Santa Fe Railway, G . l  meters north of a Postal Telegraph 
pole, and 0.17 meters east of the railroad right-of-way fence, beside a highway. 

U. S. G. S. 4 9 2 8 . 4  miles south of Albuqucrque, Bernalillo County ,  N .  iWex., 9 poles south of mile polc 909, 16.9 
meters east of the center of the track of the Atchison, Topeka R: Santa Fe Railway, 8 meters south of a road crossing, 
1.17 meters east of the right-of-way fence, and 1.7 meters south of a Postal Telegraph pole. 

U. S. G. S. 4932.-About 3.2 miles south of ,4lbuqucrque, Bernalillo County, N .  Mex., lO?d poles south of mile pole 
906, oppositea timber-treating plant of the railroad company, 15.5 meters west of the center of the track of thc Atchison, 
Topeka 6: Santa Fe Railway, and 32 centimeters west of the right-of-way fcnce. 

€',.-At Albuquerque, Bernalillo County, N ,  J f e x . ,  in  the east front of the Alvarado Hotel, in  the concrete %.all a t  
the south side of the entrance to the lunch room, 12 centimeters from the edge of the wall, and 68 centimeters above the  
sidewalk. (Note l.*) 

U. S. G .  S. 4954.-At Albuquerque, Bernalillo County, .N. Hex. ,  a t  the corner of Central Avenue and First Street, 
a t  the northwest corner of the grounds of the Alvarado Hotel; between the sidewalk and the street, GO centimeters from 
tlie curbing of First Street, xiid 5.30 meters from the curbing of Central Avenue. 

Albuquerque Aatro.-At Albuquerque, Bernalillo County, N .  Jfex., in  the southeast corner of the grounds of the 
Albuqnerque Public Library, 1 meter from tlie stone wall surrounding the grounds, 3.5 meters from the curbing on 
West Central Avenue, and 4.0 meters from the curbing on North Edith Street. The mark is a bronze disk, stamped 
"Lat. 3 5 O  05/ 01", 1,ong. 106" 38' 30N,' ' set in  a stone post, 8 inches square, which is lettcrcd "Azimuth Station." 

U. S. G. S.4951.-At Albuquerque, Bernalillo County ,  N .  J f e x . ,  a t  the southwest corner of the intersection of South 
Second Street and C o d  Avenue, near the west end of the viaduct across the railroad tracks, 30 centimeters from the 
curbing on Coal Avenue, and 4.7 meters from the curbing on Second Street. 

(Note 1.") 

(Note 2.*) 

(Note 1.") 

(Note 15.") 

(Note 4.") 

(Note 18,* unstamped.) 

(Note 1.") 

(Note 5.") 

(Note 18," stamped ' '11s.' ') 

(Note 1S,* stamped "8s.") 

(Note 1S,* stamped "5x.") 

(Note 18," unstamped.) 

(Note 18," unstaniped.) 

DESCRIPTIONS O F  PERMANENT BCNCII BIARKS BETWEEN EL RENO, OKLA., AND JEBICHO, 'I'EX., 1009. 

T. n. If., 142.--,kt El Reno,  Canadian County,  Okla. 
B.-At El Reno, Canadiaq County, Obla. 
1357 E l  Ren0.-~4t El Reno, Canadian County, OEla. 
City El Reno.-At Rl Reno, Canadian County,  OSla.  
1327 Reno Junction.--At Reno Junction, Canadian COU?Zty, Okla. ,  a t  the crossing of the Chicago, Rock 1si:nd 6: Pacific 

Rail~vay and the (formerly so called) Choctaw, Oklahomn LE: Gulf Railway, 58.6 meters from the northeast intcrsoclion 

* S e e  pp. 162-106. 

(See Report for 1903, p. 779.) 

(See Report for 1903, p. 779.) 
(See Report for 1003, p. 779.) 

(See Report for 1903, p. 779.) 

________-_ -- ___-- 
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frog point measured southeasterly along the Chicago, Rock Island & Pacific Railway, 14.3 meters northeast of the 
center line of the tracks, and across a ditch from both railroads. (Note 18.") 

A,.-At Fort Beno, Canadian County, OEla., about M mile southwest of the Chicago, Rock Island R- Pacific Railwa) 
station, a t  the northwest corner of the Fort Reno settlement, on the southwest corner of the southwest stone base support- 
ing one of the steel columns of the high steel water tank. 

B,.-At Calumet, Canadian County,  OEla., about 100 meters west of the Chicago, Rock Island & Pacific Railway 
station and 19 meters north of the center line of the main track, on the top of the north retaining wall of concrete which 
supports the roadway leading into the elevator of the Farmer's Grain Co. 

C,.-About 7% miles west of Calumet, Canadian County, OlJa., 1SO feet west of small timber bridge No. 5305 of the 
Chicago, Rock Island & Pacific Railway, Ita poles west of pole 530-15, on the west line of the highway a t  the crossing, 
13.5 meters south of the center line of the main track. (Xote 2.*) 

D,.-At G e a y ,  Blaine County, Okla., 70 meters west of the west end of the Chicago, Rock Island & Pacific Railway 
station, near west end of the triangular plot on which the railroad water tank stands, and 4.9 meters north of the center 
line of the main track. 

E,.-At Geary, Blaine County,  Okla., on the low stone window sill on the west side of the north, or main, face of 
the Geary Opera House. 

I?,.-At Gear??, Blaine County, Oklu., on a projecting foundation stone a t  the northwest corner of the north, or main 
entrance to the Geary public-school building. (Note 5.*) 

G,.-At Geary, Blaine County, Okla., on the east corner of the northeast concrete foundation supporting one of the 
steel columns of the city water tank. 

H,.-About 3% miles south of G e a y ,  Blaine County,  Okla., 75 meters south of the south end of pile trestle No. 
5385 of the Chicago, Rock Island & Pacific Railway, at the entrance to a cut, 15 meters west of the center line o l  the 
main track. (Note 2.*) 

I,.-About 7% miles southwest of G e a y ,  Blaine County,  Okla., on the west end of the north concrete retaining wall 
supporting the embankment a t  the end of the steel bridge of the Chicago, Rock Island & Pacific Railway over South 
Canadian River. (Note l .*) 

J,.-At Bridgeport, Caddo County,  Oklu., about 240 meters east of the Chicago, Rock Island & Pacific Railway 
station, and 41.5 meters south of the renter line of the main track, on the east property line of the extension of Main 
Street. (Note 2.*) 

K,.-About 2% miles west of Bridgeport, Caddo County, Okla., 400 feet west of the west end of pile trestle No. 5459 
of the Chicago, Rock Island & Pacific Railway, 550 feet west of a highway crossing, directly opposite mile pole 546, 
and 18 meters south of the center line of the main track. (Note 2.*) 

L,.-At McCool, Caddo County,  Okla., 180meterseast of the temporary station of the Chicago, Rock Island & Pacific 
Railway, 15.9 meters south of the center line of the main track, just outside the right of way at the southwest property 
comer at the highway crossing. 

M,.-About 2 miles east of Hydro, Caddo County,  Okla., on the south end of the west concrete pier of plate-girder 
bridge No. 5526 of the Chicago, Rock Island & Pacific Railway over Deer Creek. 

N2.-At ITydro, Caddo County,  Oklu., on the southwest corner of the red sandstone building a t  the northeast corner 
of Main and Caddo Streets, occupied in  1909 b y  the post office; set horizontally facing Main Street, 0.3 meter above 
the concrete sidewalk. (Note l.*l 

O,.-At Bydro,  Caddo County, Ukla., 55 meters west of the west end of the Chicago, Rock Island &. Pacific Railway 
station and 4 meters north of the center line of the main track, near west end of gravel platform of station. (Note 11 .*) 

P,.-About 2.2 miles west of nydro ,  Caddo County, Okla., on the north end of the west concrete abutment of plate- 
girder bridge No. 5568 of the Chicago, Rock Island &. Pacific Railway over Deer Creek. 

Q,.-About 2.8 miles east of Weatherford, Custer County ,  Okla., 400 feet west of the west end of pile-trestle bridge 
No. 5599 of the Chicago, Rock Island & Pacific Railway, 11.3 meters south of the center line of the main track, and 
directly opposite mile pole 560. 

R,.-At Weatherford, Custer County ,  Okla., 44.9 meters west of the west end of the depot and G.9 meters north of the 
center line of the main track of the Chicago, Rock Island & Pacific Railway, near the Broadway crossing. (Note 11.") 

&.-At Weatherford, Custer County, Okla., at the southwest corner of Broadway and Main Streets, 0.4 meter above 
the sidewalk, in the &one foundation of the brick building occupied in 1909 by the First National Bank of Weatherford. 
(Note 1.") 

T,.-About 2.6 miles west of Weatherford, Custer County ,  Okla., near the middle of the fourth curve west of Weather- 
ford station, on the Chicago, Rock Island & Pacific Railway, 3.5 meters below the top of the rail, in the center of the 
north spandrcl wall of a reinforced concrete culvert. (Noto 4.") 

U2.-About 3.4 miles west of Weathmjord, Custer County, Okla., on the south end of the east concrete abutment 
of plate-girder bridge No. 5662 of the Chicago, Rock Island & Pacific Railway. (Note 4.*) 

V2.-About 4.8 miles west of Weatlxrford, Custer County ,  Okla., on top of a cut  on the divide between South Canadian 
and Washita Rivers, 10% poles east of mile pole 5G8, 14 meters southwcst of the center line of the main track, just 
inside th.: right of way of the Chicago, Rock Island & Pacific Railway. 

W,.-About 2 miles east of Indianapolis, Custer County ,  Okla., 4 poles west of mile pole 571 on the Chicago, Rock 
Island & Pacific Railway, 13.4 meters south of the center line 0; the main track, on the west line of the north-and-south 
highway at the crossing on the curve. 

(Note 5.") 

(Note 4.") 

(Note 11.*) 

(Note 5.*) 

(Note 4.") 

(Note 2.") 

(Note 4.*) 

(Note 4.") 

(Note 2.") 

(Note 2.") 

(Note 2.*) 

*See pp. 102166. 
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%.-At Indianapolis, Custcr County, Okla., nearly opposite a large grain elevator, just inside the right of way 
of the Chicago, Rock Island & Pacific Railway, 44 meters southeast of a point on the center line of the main track 
which is 33 meters northeast of the center of the temporary railroad station. 

Y,.-About 3.8 miles wcst of Indianapolis, Custer County, Okla., 650 feet southwest of the Chicago, Rock Island 
& Pacific Railway pile trestle No. 5768 over Turtle Creek, 32 meters northwest of the center line of the main track, on 
the north line oE the east-and-west highway at the crossing near mile pole 577. 

Z,.-About 1.4 miles northeast of Clinton, Custer County, Okla., 0.5 miIe enst of the crossing of the Chicago, Rock 
Island & Pasific Railway and the St. Louk & San Francisco Railroad, on the south end of the bridge seat of the east 
concrete abutment of the one-span stecl bridge of thq formcr railway over IVmhiha River. (Note 1.") 

A,.-At Clinton, Custer County, Okla., dkectly opposite the north end of the St. Louis & San Francisco Railroad 
passenger station, 8.4 mcters east of the center line of the main track. 

B,.-At Clinton, Custer County, Okla., at the southwesl corner ef Frisco Avenue and Fifth Street, in the first stone 
above the Frisco Avenue sidewalk, on the west end of the brick and stone building of C. G. Wel-h. 

C,.-At Clinton, Custer County, Okla., near the corner of Choctaw Avenue a i d  Sixth Street, on the west corner of 
the southwest concrete pier supporting one of the four stecl columns of the city water tower. (Note 4.") 

D,.-About 1 mile north of Clinton, Custer County, Okla., on the face of the north concrete abutment of tho glate- 
girder bridge, on which the Icansas City, Mexico & OriPnt Railway crosses the Chicago, Rock Island & Pacific Railway, 
1 meter abovz the tracks of the lattcr railway and 2 meters from the east face of the abutment. (Note 4.") 

E,.-About 3 miles mejt of Clinton, Custer County, Okla., just inside the right of way of the Chicago, Rock Island 
& Pacific Railway, 12 meters north of the center line of the main track, 110 meters west of private road crossing at  top 
of the grade. (Note 2.") 

F,.-About 2 miles northeast cf Parkersburg, Custer County, Okla., on the southeast one of the stone supports for 
the columns of the railroad water tank. 

G,.-At Parkersburg, Custer County, Okla., 135 meters west of temporary railroad station, 17 meters south of the 
center line of the maintrack of the Chicago, Rock Island & Pacific Railway, at the west end of a cut, on the edge of a 
swamp. (Note 2.") 

H,.-About 5.7 miles west of Parkersburg, Custer County, Okla., 1 pole east of mile pole 501, a t  Alfalfa spur of the 
Chicago, Rock Island & Pacific Railway, just inside the road line near the railroad property corner, near the north- 
and-south road crosaing, and 14 meters south of the center line of thi? main track at  the east-and-west road crossing. 
(Noto 2.") 

I,.-At Foss, Wmhita County, Okla., about 100 metera east of the Chicago, Rock Island & Pacific Railway station, 
8 meters south of the center line of the main track, 45 meters east of the Adams Street crossing, in front of the Foss Mill 
& Elevator Co.'s buildings. 

J,.-At Foss, Washita County, Okla., a t  the northwest comer of Adams and Main Streets, slightly above the side- 
walk on a projecting basement stone a t  the southwest corner of the brick building of the Foss Mercantile Co. (Note 5.") 

K,.-At Foss, Was7iita County, Okla., near the west end of the Chicago, Rock Island & Pacific Railway passenger 
station, on the northeast corner of the east one of the two stone piers nearest the track, which support the columns of 
the railroad water tank. (Note 5.") 

L,.-About 3.7 miles west of Foss, Washita County, Okla., just inside the right of way of the Chicago, Rock Island 
& Pacific Railway, 2 poles west of mile pole 598, a t  the west end of a cu t  on the third curve west of Foss, and 14 meters 
south of the center line of the main track. (Note 2.") 

&.-At Canute, Washita County, Okla., just inside the right of way of the Chicago, Rock Island & Pacific Railway, 
east of the section house, nearly opposite the east end of the railroad station, and 45 mcters north of the center line of 
the main track. (Note 2.") 

N,.-About 3.4 miles west of Canute, Fashita County, Okla., on the base of the southeast one of thc four central 
stone piers supporting the wooden columns of the water tank belonging to  the Chicago, Rock Island & Pacific Rail- 
way. (Note 5.") 

Os.-About 1.G miles east of Elk City, Beckham County, Okla., near fence line on the emt side of the road at  a crossing 
1 mile west of the Washita-Beckham County line road, 15 meters south of the center line of the main track of the Chicago, 
Rock Island & Pacific Railway. 

Pa.-& Elk City, Beckham County, Okla., on the right of way of the Chicago, Rock Island & Pacific Railway, 43.6 
meters e& of the east corner of the railroad station, and 17 meters southeast of the center line of the main track. (Note 

&,.-At Elk City, Beckham County, Okla., a t  the southeast corner of Broadway and Main Streets, 0.7 meter above the 
sidewalk, in the wakr-table stone on the left side of the corner entrance to the Thurmond building, occupied by the 
First State Bank. (Note 1.") 

R,.-At Elk City, Beckham County, Okla., at the northwest corner of Jefferson and Broadway Streets, on the stone 
windowsillnear the sidewalk level on the south side of the building occupied by  the Gcrman State Bank. (Note5.") 

S,.-About 5.0 miles southwest of Elk City, Beckham County, Okla., just inside the right of way of the Ckicago, Rock 
Island & Pacific Railway, at the northwest corner of the road crossing, at the highest point of the railroad between 
El Reno and Sayrz, 14 meters noith of the center line of the main track. 

(Note 2.") 

(Note 2.*) 

(Note 11.+) 

(Note 1.") 

(Note 5.") 

(Note 11.") 

(Note 2.") 

11.") 

(Note 2.") 

*See  pp. 162-1136. 
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T,.-At Her i t t ,  Beckham County, Okla., directly oppwite the temporary station of the Chicago, Rock Islaqd & 
Pacific Railway, 42 meterJnorth of the centzr line of the main track, and just east of gate to private road. (Note 11.") 

U,.--ht Doxey, Beckham Counly, Okla., on the s w t h  side of one of the stone piers supporting the columns of the 
Chicago, Rock Island & Pacific Railway water tank. Thip pier is the west one of the second row from the track. 

T3.-At Doxey, Bec7:ham County, Ohla., 18.1 meters ea& of the east end of the Chicago, Rock Island & Pacific Rail- 
way station, and 10.7 meters north of the center line of the main track. 

K,.-About 1.2 miles east of the Chicago, Rock Island 6: Pacific Railway ststion a t  Smyre, Beckham County, Okla., 
10.5 meters south of the center line of the main track, and on the east line of the north-and-south road a t  crossing. 
(Note 2.") 

S,.-About 0.7 mile east of the station at Sayrc, Beckham County, Okla., in the center of the top of the south spandrel 
wall of a small concrete culvert on the Chicago, Rock Island & Pacific Railway. 

Y, -At Sayrc, Beckham County,  Okla., a t  the southwest corner of Main and Fourth Streets, 1 decimeter above the 
Main Strcet sidewalk, on the base stone near center of the north face of the Thurmond Block, the corner room of which 
is cmupied by  the First State Bank. (Note 1.") 

Z,.-At Sayre, Beckham Counfy ,  Okla., just west of the Chicago, Rock Island & Pacific Railway clining house, 
directly across from the coal chutes a t  the depot, 45 meters south of the center line of the main track, on the south fence 
line of an east-and-west road. 

A,.-About 4.1 miles west of the Chicago, Rock Island & Pacific Railway station a t  Sayre, Becklmm County,  Okla., 
1 poles west of mile pole 631, near a private road crossing, a t  the west end of the first sizeable sandy cut west of Cane 
Nil1 Spur, 15 meters north of the ccnter line of the track. 

B,.-At H c x t  Ranch, Beckham County,  Okla., 45 meters north of the renter line of the main track of the Chicago, 
Rock Island 6: Pacific Railway, and 115 meters west of the northwest property corner a t  the road crossing near the cotton 
gin. (Note 2.") 

C4.--4bout 2.0 miles east of Rrick, Becthnm County,  Okla., just inside the right of way a t  east end of a sandy cut 
on the Chicago, Rock Island & Pacific Railway, 1 pole west of mile pole 639, 14 meters north of the center line of 
the main tmck. (Note 2.") 

D,.-At Erick, Beckham County,  Oklu., a t  the corner of Main and Broadway Streets, on the east face of the First 
State Bank building, in  a base stone to  the left of the corner entrance, 1 decimeter above the sidewalk. (Note 1 .*) 

&.-At Erich, Beckham County,  Okla., 130 meters west of the ticket office in  the Chicago, Rock Island & Pacific 
Railway station, 75 meters west of the Main Street crossing, 12.8 meters north of the center line of the main track in 
line with the telegraph poles. 

F,.-A4bout 2.6 miles west of Eric%, Beckham County, OkZa., 14 meters north of the center line of the mltin track of 
the Chicago, Rock Island & Pacific Railway, just inside the right of way, a t  the northwest intersection a t  the highway 
crossing. (Note 2.") 

G,.-At Texola, Beckham Counfy ,  Okla., 650 feet east of the ticket office in  the Chicago; Rock Island & Pacific 
Railway station, 315 feet east of the road crossing, 10.9 meters north of the center line of the main track, in  line with 
the telegraph poles and just west of the scction house. (Xote 11.") 

H,.-At Texola, Beckhum County,  Okla., on the enst end of the concrete foundation of the Chicago, Rock Island cy: 
Pacific Fhilwny station, 1.15 meters $om the southeast corner of the building, 0.25 meter above the ground, and 1.2 
meters below the top of the window sill. 

H,.-At Benonine, Wheeler County, Tez., on the right-of-way fence line of the Chicago, Rock Island & Pacific 
Railway, 12 meters north of the center line of the main track, just even with the signboard "Benonine," opposite 
the gates of the stock pens. 

I,.-At Fuller, T'l'heelcr County ,  Tex., on the right of way of the Chicago, Rock Islnrid & Pacific Railway, 24 meters 
north of the center line of the main track, just even with the signboard "Fuller," just east of the section house, and 
about 0.7 meter above the track. 

J,.-About 3.8 miles east of Shamrock, Wheeler County, Tcx., just inside the right of way of the Chicago, Rock Island 
& Pacific Railway, 14.2 meters north of the center line of the main track, a t  the northwest property corner of the highway 
crossing near the signboard. 

K,.-At Shamrock, TVheeZcr County, Tcx., nearly opposite the west end of the Chicago, Rock Island & Pacific Railway 
station, 26 meters south of the center line of the main track, 0.3 meter above the rails. 

L,.-At Shamrock, IVhceEcr County,  Tcx., a t  the northwest corner of Main and Second Streets, 1 decimeter above 
the sidewalk, in the base stone on the east side of the First National Bank Building. 

M,.-About 3.5 miles west of Shamrock, Wheeler County, Tu . ,  a t  the top of the grade between Shamrock and Lela, 
on the Chicago, Rock Island & Pacific Railway, 1% poles west of mile pole 668, 14.3 meters south of the center line of 
the main track near the line fence between the railroad right of way and an east-and-west highway. (Note 2.") 

N,.-At Lcla (formerly Story) ,  Wheelrr County, Tex., 72 meters west of the Chicago, Rock Island & Pacific Railway 
station, 12.2 meters north of the center line of the main track, and just west of the crossing signboard. (Note 11.") 

O,.-About 3.1 miles northeast of Ramsdell, Wheeler County, Tex., just inside the right of way of the Chicago, Rock 
Island & Pacific Railway, on a small ridge near a n  abandoned road crossing, 2 poles northeast of pole 673-20, 2nd 
14 meters northwest of the center line of tne main track. 

(?\Tots 5.") 

(Note 2.") 

(Note 4.") 

(Note. 11.") 

(Note 2.") 

(Note 11.") 

(Note 1.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 11.") 

(Note 1.") 

(Note 2.") 

S3e pp. 1B?-l00. 
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P,.-At Ramsdell, Wheeler County, Tex., inside the right of way of the Chicago, Rock Island & Pacific R.iilway. i I 
line with the east highway fence a t  the road crossing, 410 feet east of the ticket office in  the railroad station, niid ::O 
meters north of the center line of the main track. (Note 11.") 

Q,.-At Ramsdell, IV~eelcr County, Tex., on the \vest end of the concrete foundation of the Chicago, Rock Island 'k 
Pacific Railway station, 0.3 meter below the top and 0.G nieter from the northwest corner. (Xote l.+t) 

R9 -About G.0 milcs west of Ranisdell, TPlieeler County, Tcx., 2 poles east of pole 682-25, on the Chicago, Rock 
Island 6t Pacific Railway, 13 3 meters south of the center line of the main tmck, and about 0.25 meter east of the 
Kheeler-Gray County fence liric. (Note 2.*) 

S,.-At McLean, Gray County, TL'X , on the east wall of the concrete foundation of tlie Chicago, Rock Islaiid 6t Pacific 
Railway station, 0.3 meter below the top aiid 0.2 metcr from the northeast corner. 

T,.-At &lean,  Gray County, Te.c., a t  the northeast corner of Wain aiid First Streets, 011 the building occupied 
by the Citizens State Bank of McLean. It is to the left of the entrance on tlie southwcst corner, 1.4 meters above the 
sidewalk. (Note 1.") 

U,.-About 3.9 miles southwest oi iVcLean, Gray County, Tex., inside tlic right of way a t  the southwest end of a 
cu t  on a curve on the Chicago, Rock Island J1. Pxif ic  Railway, 2% poles southwest of mile pole 691, 14.3 meters north- 
west of the center line of the main trwk. 

T',.-About 1.5 miles northeast of Alanreed, Gray County, Tex., just outside the right of n i y  a t  the south end of :I 

cut  on the Chicago, Rock 1sl:ind & Pacific Railway, 2 poles north of pole G94-15, 10 meters east of the center line of the 
main track, and to the west of the highway. 

n',.-At Alanreed, Gruy County, Tex., 21.2 meters south oEn point on the center line of the main track of the Chicano, 
Rock Island & Pacific Railway, which is 10 7 meters east of the railroad station, 1.2 nicterv above the main tnlcBs, 
and just north of the highway. (Yote ll.*) 

X, -At Alanreed, Gray County, Te.c., a t  the iiorthweDt corner of Main Street : id Secoiid Avenue, on the brick 
building occupied by  the 1 h k  of Alanreed. It is on the southwest corner of the building, to  the left of the entr:Ince, 
aiid 0 3 meter above the sidewalk. 

T,.-About 3.0 miles southwest of Alaiirecd, Gray Counf?y, Tkx., a t  the nortli cud of the curve in the cuton the 
Chicago, Itock Island & Pacific Railway, pole north of mile pole G99,15 meters west of the center line of the maill 
track, and just east of the public highway, which follows the divide. 

Z,.-At Rockledge, Donley County, Tez., GO meters south of the center line of the nltliri trmk of tlie Chicago, Roc1; 
Island & Pacific Railway, even with and across the tracks from the signboard "Itockledge," a t  the llortll fellce lille of 

A,,.-About 3.5 miles east of Jericho, Dodey  County, Tex., just outside the right of way necir the weRt end of the curye 
at tlic top of the grade on the Chicago, Rock Islaiid & Pacific Railway, 1 pole cast of pule 704-13, 1,j lneters south of 
the center line of the main tr.& and about 40 meters north of the highway which Eollo~rs the diriclc. 

13,,.-At Jericho, Donley CoU?Lty, Tex., on the right-of-way property line of the ChicaTo, Rock Ishiid & Pacific Rnil- 
way, 60 meters west of the railroad st.itioii, 29.7 meters south of the center liuc of the main track. 

(Note l.*) 

(Note 2.'-) 

(Kote 2.*) 

(Note 1.*) 

(Note 2.*) 

, the highway which follows the divide. (Note 2.") 

(?\Tote 2.") 

(Note 11.") 

DESCRIPTIONS OB PERMANENT BENCH MARKS UETWEEN POItT WORTH AND EL PASO, TI:X, 1910. 

T.-At F o f t  Worth, Il'urrant County, Tez. (See Report for 1903, p. 782.) 
U.-At Fort Worth, Tarrant County, Tcx. (See Report for 1903, p. 783.) 
V.-At Fort TTTorlh, Tarrant County, T u .  (See Report for 1903, p. 783.) 
&-At Fort Worik, Tarrant County, TEL. (See Report €or 1903, p. 7S7.) 
C,,.-At Fort Worth, Tcirmnt Counfy, Tex., on tlie Hill Street concrcto viaduct, over the Texas & Pacific and the 

Frisco Iinc railway tracks, 1.1 miles west of the Union Pasaengcr station, on tlie cast face of the north side of the 
arch over the in iix-liiie trark of the Tesas & Pacific Railway, 1 45 meters above the grouncl and 0.36 meter from the 
south edge of the face of tlie aich 

Dlo.-2.1 miles wcst of Fort ICblh,  Tarrant County, Tm., on the highway bridge carryingtlie Fort Worlli aiid Weather- 
ford road over tlic Clear Fork of tlie Trinity River, on the top of tho south wing wall of tlic cast concreto abutment, 
&out 0.20 meter from the footplate of the truss. ThiY bridge is about 56 meters north of the Texas & Pacific Railway 
briclgo 2 4 9 4  over the same stream. (Note 1.*) 

E,,.-About 4.5 miles west of Fort Worth, Tarrunt County, Tc.~., and midway between the Texas CEr Pacific Railway 
track and the center of the Fort Wortli and Westherford highway, 0.5 meter inside and south of the railroad's right-of-way 
fence and 1.5 meters inside aiid east of tlie fence of the fir& byroad that crosses the track west of thesiding for the 
Fort Worth waterworks pumping dation. (Note 2.") 

F,,.-About 1.4 miles east of Bcnbmok, Tarrunt County, Tu . ,  on the middle pier of the Texas & Pacific Railway 
plate-girder bridge 254-C over Rlarys Creek, on the top of the coping of the nortli end of the pier, aud approximat~ly 
in the center of the titone. 

G,,.-At Benbrook, Tarrant County, Tu. ,  on land belonging to Mr. C. IFr. Carpenter, a t  the turn of the Fort Worth 
alld JVestlierforcl highway, juyt across the road and south of the Texas & Pacific Railway stock pens, about 50 meters 
soutll of the main-line track, and 0.75 meter south and 0.75 meter west of tlie higliway fence. 

II,,.-Abo1lt 2.8 mile$ ]vest of Benbrook, Tarrant County, Tm., on the TexM 6t Pacific k d w a y  plate-girtlor bridge 
258-13 over Walnnt Crec~lc, on top of the north end of tlie cmt masonry abutment. (Note 1.*) 

(Note I.*) 

(Note 5.") 

(Note 11.") 

__ 
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I,,.-At Iona,  Parker County, Tex., about 130 meters west of the section house, 15 meters south of the west end 
of the siding, and 1 meter north of the fence between the railroad right of way and the county road. (Note 2.") 

J,,.-At Aledo, Parker County, Tex., on land belonging to Mr. J. J. Sears and in use as a public park, about midway 
of the south side of the park, and 1 meter north of the boundary fence. (Note ll.*) 

K,,.-At Aledo, Parker County, Tex., on the west side of the entrance of the stone building owned by Mr. J. J. 
Seam, and occupied by  his general merchandise store, and 2 meters above the sidewalk. (Note 1.") 

L,,.-About 1.7 miles west of Aledo, Parker County, Tex., on the Texas & Pacific Railway bridge 266C over Clear 
Creek, on top of the highest course of the east masonry abutment, and in  line with the west girder. 

M,,.-About 2.8 miles west of Aledo, Parker County, Tex., on the Texas & Pacific Railway bridge 2670 over tllc 
Clear Fork of the Trinity River, on the top of the emtern abutment, and in line with the south girder. (Note le.*) 

N,,.-About 0.4 mile west of Annetu, Parker County, Tex., on the Texas & Pacific Railway bridge 270B over Bur- 
gess Creek, on the stone coping, at the northern end of the eastern abutment, and on a level with the bottom of the 
girder. (Note 16.") 

O,,.-About 0.5 mile east of Earls, Parker County, Tex., on Texas & Pacific Railway bridge 27312 over the Clear 
Fork of the Trinity River on top of the northern end of the western abutment. (Note 16.") 

€',,.-At Earls, Parker County, Tex., on the Texas & Pacific Railway right of way, midway of a switch, and 1 meter 
north of the south fence. 

&,,.-About 2.5 miles east of Weatherford, Parker County, Tex., on the Texas & Pacific Railway bridge 27SB over 
the Clear Fork of the Trinity River, on thc south end of the east abutment, 0.2 meter from the corner of the stone, and 
6 meters from the center of the track. 

a,,.-At Weatherford, Parker County, Tex., 0.6 mile east of the Texas & Pacific Railway depot, on the Texas & 
Pacific Railway bridge 277-C over the Clear Fork of the Trinity River, 0.2 meter north of the south end of the east 
masonry pier, 1 meter below the rail, and 3 meters from the center of the track. 

SI,,.-At Weatherford, Parker County, Tu., on Parker County courthouse, 1.1 meters south of the northeast corner- 
stone, 1 meter from the ground. 

T,,.-At Weatherford, Parker County, Tu., in the northwest corner of the Texas & Pacific Railway park, 11 meters 
from the center of the main line of the railway, and 16 meters east of the northeast corner of the railway depot. (Note 

. U,,.-About 1.4 miles west of Weatherford, Parker County, Tex., on the Texas & Pacific Railway bridge 2798 
over the Clear Fork of the Trinity River, on top of the north end of the east masonry pier, 0.85 meter from the center 
of the north girder, and 1 meter below the rail. 

V,,.-About 3 miles west of Weatherford, Parker County, Tex., at the crossing of the Texas & Pacific Railway and 
the Weatherford-Mineral Wells county road, on the west side of the road, and on the north line of the railway right of 
way. (Note 2.") 

Wlo.-At Lambert, Parker County, Tex., in  the southwest corner of the section-house yard, on the Texas & Pacific 
Railway property, on the north side of the track, and east of the main road crossing of the railway. 

X,,.-About 4 miles east of Millsap, Parker County, Tex., on the Texas & Pacific Railway right of way, 12 meters 
north of the track, and 2 meters west of the west fence of the road that crosses the track a t  this point. 

Y,,.-At Millsap, Parker County, Tex., on the Texas & Pacific Railway right of way, south of the track, west of the 
main road that crosses the track west of the depot, and 1 meter from the railway fence. 

Z,,.-About 2.5 miles west of Illillsap, Parker County, Tex., on the Texas & Pacific Railway bridge 294B over 
Rock Creek, on the west concrete abutment, 0.3 meter below the rail, and 1.5 meter north of the center of the track 
(Note 4.") 

A,,.-At Bennetts, Parker County, Tex., 13 meters south of the Tcxas & Pacific Railway main-line track at  tho  eta- 
tion. (Note ll.*) 

B,,.-About 1.5 miles east of Brazos, Palo P i n t o  County,  Tex., on the Texas & Pacific Railway right of way, 1 meter 
north of the south fence and 1 meter west of the fence on the west side of the road that crosses the track a t  this point 
and 19 meters west of bridge 3008. 

C,,.-About 0.7 mile east of Brazos, Palo Pin to  County, !fez., on the Texas & Pacific Railway bridge 301A, on 
the south end of the east abutment wall, 0.2 meter below the rail. 

D,,.-At Brazos, Palo Pinto County,  Tex., in  front of the depot, 1 meter south of the north fence, on the Texas & 
Pacific Railway right of way. 

Ell.-About 3.0 miles east of Santo,  Palo P i n t o  County,  Tex., on the Texas & Pacific Railway bridge 305B over 
Palo Pinto Creek, on the north end of the west abutment, 0.2 meter north of the northwest corner of the footplate of the 
truss. (Note 4.") 

I?,,.-About 0.7 mile east of Santo,  Palo P i n t o  County, Tex., on the Texas & Pacific Railway bridge 308A over 
Sunday Creek, on top of the north end of the east abutment, 1.6 meters below the rail at the end of the truss. (Note 4.") 

GI,.--At Santo ,  Palo P i n t o  County,  Tex., on the north side of the main-line track, 90 meters west of the depot and 
1 meter from the corner of the right-of-way fence. (Note 11.") 

H,,.-About 3.9 miles east of Santo,  Palo P i n t o  County,  Tex., on the Texas & Pacific Railway right of way, 465 feet 
west of a siding and 1 meter south of the fence between the railway and the county road. 

(Note 4.") 

(Note 2.") 

(Note 4.") 

(Note 4.") 

(Note l.*) Probably destroyed in  rebuilding the courthouse. 

11.*) 

(Note 4.*) 

(Note 2.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 4.") 

(Note 2.") 

(Note 2.") 
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I,,.-At Judd, Palo Pinto County, Tex., on the Texas & Pacific Railway right of way, 1 meter south of the fence 

between the right of way and the county road and about 15 meters east of the station. (Note 2.") 
J,,.-About 1.9 miles ewt  of Gordon, Palo Pinto County, Tex., on the Texas & Pacific Railway bridge 317E over 

Bartons Creek, on top of the coping stone on the south end of the west abutment, 4.3 meters from the center of the 
track and 0.8 meter below the rail. 

K,,.-At Gordon, Palo Pinto County, Tm., 38 meters east of the center of the depot, on the east line of Locust 
Street. (Note 11.") 

L,,.-About 1 mile east of Mingus, Palo Pinto County, Tex., north of the main-line track of the Texas & Pacific 
Railway and 1 meter south of the right-of-way fence. (Note 11.*) 

M,,.-At Mingus, Palo Pinto County, Tex., on the east face of the concrete water table of the center pillar supporting 
the porch roof of the Texas & Pacific Railway depot and 3 feet from the ground. 

Nl,.--A bout 1.4 miles west of Mingus, Palo Pinto County, Tex., on the Texas & Pacific Railway bridge 3?4A 
over the South Fork of Palo Pinto Creek, on the north end of the east abutment 3.5 meters from the center of tlie track 
and 1 meter below the rail. 

O,,.-At Strawn, Palo Pinto County, Tex., on the north side of the Texas & Pacific Railway track in line with the 
telegraph poles, 530 meters east of the depot and 1 meter east of the fence to the cattle guard. 

P,,.-At Strawn, Palo Pinto County, Tcx., on the north side of the Texw & Pacific Railway track, 394 meters west 
of the depot, 7 meters west of a pile culvert and 1 meter from the right-of-way fence. 

&,,.-About 2.3 miles west of Strawn, Palo Pinto County, Tm., on the northeast corner of the southeast concrete 
footing of the Texas & Pacific Railway water tank. (Note 1G.") 

Rl,.-About 4.1 miles west of Strawn, Palo Pinto County, Tm., on the Texas & Pacific Railway bridge 3314 
on top of the east abutment in the center of the track and 1 meter below the rail. (Note 4.") 

S,,.-About 0.9 mile east of Wiles, Stevens County, Tex., 011 the Texas & Pacific Railway bridge 333D, on top of 
the south end of the east abutment. (Note 4.") 

TI,.-At Wiles, Stevens County, Tex., north of the track at  the Texas & Pacific Railway station, on the railway right 
of way, 1 meter from the north fence. (Note, 2.") 

U,,.-About 0.7 mile west of Wiles, Stewns County, Tex., on the Texas 6: Pacific Railway bridge 335A over the 
North Fork of Palo Pinto Creek, on the north end of the west abutment, 0.1 meter from the west end of the abutment, 
0.65 meter from the north side of the abutment, and 1.6 meters below the rail. 

VI,.-About 2.0 miles east of Tifin, Eastland County, Tex., on the Texas & Paeific Railway bridge 337D over the 
canyon of the North Fork of Palo Pinto Creek, on top of the coping of the fourth stone pier from the west end, 0.20 
meter from the south end, and 0.57 meter from the west side of the pier, 2.0 meters from the center of the track, and 2.1 
meters below the rail. 

W,,.-At Ti f in ,  Eastland County, Tex., on the west side of the main line of the Texas & Pacific Railway, 2 meters 
east of the right-of-way fence. 

Xl,.-At Ranger, Eastland County, Tez., 5.58 meters northeast of the Texas & Pacific Railway depot, on the west 
side of the main-line track, 2 meters from the right-of-way fence. 

Y,,.-At Ranger, Eastland County, Tex., on the Texas & Pacific Railway depot, about 3 meters north of the south- 
east comer of the building and 1.3 meters above the ground. 

Z,,.-About 1.0 mile west of Ranger, Eastland County, Tex., on the west side of the track, 15 meters from tho ccntcr 
of t,he main line of the Texaa & Pacific Railway and 2.0 meters from the county-road h c e .  

A,,.-About 4.2 miles west of Ranger, Eastland County, Tex., 90 meters west of the Texas & Pacific Railway cul- 
vert 34GA, 12 meters west of the center of tho main track and on line with the right-of-way €once. 

B1,.-At Olden, Eustland Counly, Tex., on tho Texas & Pacific Railway right of way, west of the road crossing a t  
the west end of the'switch on the north side of the main line, G meters from the center of the track and 3 meters west 
of the cattle guard. 

C,,.-About 2.0 milcs east of Eastland, Eastland County, Tex., on the west side of a public highway, 7 metcrs south 
of tho main line of the Texas & Pacific Railway and 1 meter east of tho western cattlo guard. 

D,,.-At Eastland, Eastland County, Ten., at the west end of tho old depot in  the city park north of tho Texas & 
Pacific Railway, 33 meters from the main road at the omt side of tho park, 4G meters from the main h o  of the railway, 
and 1 meter from tho south fonce of tlie park. 

E,,.-About 2.G miles west of Eastland, Eastland County, Tex., on tho north side of tho main-line track of the 
Toxaa & Pacific Railway, on the railway right of way, 16 meters east of bridge 354D, and 1 meter from tho fence. (Note 

F,,.-At Lem, Eastland County, Tex., 16 meters north of the main line of the Texas & Pacific Railway at the station. 

Glz.-At Cisco, Eastland County, Tex., on the masonry botween the doors of tho Cisco Banking C0.k bank building, 

EI2.-At Cisco, Eastland County, Tex., at tlie north ond of the park cast of tho station,west of the Texaa Central 
(Noto 11.") 

I,,.-About 4.4 miles west of Cisco, Eastland County, Tex., 011 the south side of the track, 10 meters west of bridge 

(Note 4.") 

(Note I.*) 

(Note 4.") 

(Note 2.") 

(Note 11.") 

(Note 4.") 

(Note 16.") 

(Note 2.") . 
(Note 11.") 

(Note 1.*) 

(Note 2.") 

(Note 2.") 

(Note 2.") 

(Note Z.*) 

(Note 11.") 

2.") 

(Note 2.") 

20 inches above the sidewalk, and 12 inches south of tho north door. 

Railroad, and south of the Texas & Pacific Railway. 

3GGA over a byroad, 14 meters from the center of the track and in  line with the right-of-way fence. 

(Note 4.") 

(Note 2.") 

See pu. 162-166. 
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Lamb A.-About 2 miles east Of Dothan, Eastland County, Tes., 2 miles south and 5 miles west of Cisco, 1 niilc soLltTl 
of the old Base Idne public road, on one of the highest points of an extensive plateau. It is on the property of J. J. 
Ih- ington  in a grove or' low oak trees just to t!ie cast of a north-and-south road. The south gable of J. F. Lamb's liouse 
is distant about 120 meters in azimuth 158' E', and the east chimney of Livingston's house 78 meters in  azimuth 
356' 25'. The bench mark is the surface mark of a Coast and Gcocletic Survey triangulation station and is marked by 
the point of a 40-penny nail projecting inch above tlie concrete that Glls an iron pipe 1% inches in  diameter, which 
in turn is embedded in a cylinder of concrete 20 inches i n  diameter. 

Lamb Ref. Mark.-About 2 miles ewt  of Dothan, Eastland C'ounty, Tex., 21.1 meters in  azimuth 105' 24'from Lamb 
A demibed above, and 0.40 meter east of the fericc line on the east side of the road. The mark is the point of a 40- 
penny nail projecting M inch above the concrete that fills an iron pipe 1% inches in  diameter, which in  tun1 is embed- 
ded in  a cylinder of concrete 12 inches in diameter. 

J,,.-At Dothan, Eastland County, Tex., 180 meters west of the depot on the north side of the Texas & Pacific Rail- 
way track, and 1 meter from the fence between the railroad right of way and the county road. (Note 11.") 

K,,.-About 3.3 miles east of Putnam, Callahan County, Tu . ,  on the Texas RC Pacific Railway right of way, 15 
meters north of the center of the track on the east side of the countyroad that crosse3 the track a t  this point. (Note 2.*) 

L,,.-At Putnam, Callahan County, Tcx., 3 meters from the southwest corner of the square containing the mineral 
wells of the Putnam Mineral Water Co., 46 meters from tlie main line of the TexBs RC Pacific Railway, and 2G.95 iiicLcrs 
from southcast corner of the Farmers' State Bank Building. 

MI,.-At Putnam, Callahan County, Tex., on the Farmers' State Bank, 1.70 meters west of the southeast corner, 
and 0.55 meter above the sidewalk. 

N,,.-About 2..5 miles west of Putnam, Callahan County, Tex., on the Texas & Pacific Railway right of way, 16 
meters south from the center of the track, and west of the county road that crosses the track at  this point. 

O,,.-At Chautauqua, Callahan County, Tex., on the Texas & Pacific Railway right of way, 19 meters south of the 
center of the main-line track a t  the station, and 1 meter from the fence. 

PI,.-About 2.9 miles west of Chautauqua, Cullakan County, Tex., on the Texas & Pacific Railway bridge 3848, 
over hlexia Creek, 0.25 meter from the north end and 0.20 meter from the east side of the east abutment. (Note 16.") 

&,,.-About 1.8 miles east of Baird, Callahan County, Tcx., on the Texas & Pacific Railway bridge 3S5A, Over 
Mexia Creek, on top of tlie norlh end of the east abutmcnt. 

R,,.-At Baird, Callahan C'ounfy, Ih., near the southwest corner of the station park cast of tho depot. (Note 11.") 
S,,.-At Baird, Callahan County, Tex., on the south face of the southeast corner stone of the Callalian County court- 

house, 3 feetfrom the ground. 
TI,.---About 3 miles west of Baird, Callahan County, Tex., on the Texas & Pacific Railway right of way, 9 meters 

north of the track, 2 meters east of the line fence running north, and 18 meters from a double oak tree in  the county 
road. (Note 2.") 

U,,.-At Clyde, Callahan County, Tex., on the Texas & Pacific Railway right of way, 15 meters north of the center 
of the track and 97 meters east of the depot. 

VI,.-About 3 miles west of Clyde, Callahan County, Tex., 11 meters south of the center of the Texas & Pacific Rail- 
way track, and just west of the county road that crosses the track at this point. 

W,, -At Elmdale, Taylor County, Tcx., 15 meters north of the ccnter of the Toxas & Pacific Railway track, on the 
west line of the/ county road runningnorth, and 1 meter from the right-of-way fence. 

XI,.-At Abilene, Taylor County, Tex., on the south end of the east abutment of the overhead crossing of the Texas 
& Pacific Railway over tlic Wichita Valley Railroad, 36 meters from the center of the track, and 1 meter below the 
rail. (Note 4.") 

Y,,.-A4t Abilene, Tuyior County, Tex., near the southwest corner of the south steps of the United States Weather 
Bureau Building. (Note 11.") 

Z,,.-At Abilene, Taylor County, Tex., on the main building of Christian College, on the top course of stone of the 
masonry of the porch, east of the bteps, and 0.87 meter above the ground. 

A,,.-At Abilene, Taylor County, Tex., 1.1 miles west of the Texas & Pacific Railway depot, 12 meters south of the 
track. (Note 2.") 

B,,.-About 5 miles west of Abilene, Taylor County, Tex. ,  on the iiorth side of the Texas & Pacific Railway track 
and weat of the county road that crosses the railroad at this point. 

C,,.-At Tye, Taylor County, Tex., in the northeast corner of the yard of the section foreman's house belonging 
to the Texas & Pacific Railway, 8 meters south of the center of the main-line Irack. (Note 11 .*) 

D,,.-At Tye, Taylor County, Tcx., 225 meters west of the Texas & Pacific Railway depot, 14 meters north of the 
track and just west of a road which crosses the track. (Note 2.") 

E,,.-About 4.2 miles east of Merkel, Taylor County, Tez., in the county road, 2 meters from the railway right-of- 
way fence, on the north side of the Texas & Pacific Railway a t  milepost 419. (Note 2.") 

F,,.-At Merkcl, Taylor County, Tex., on top of the southwest side of the circular concrete foundation of the Texas 
& Pacific Railway water-filtering tower, and about 6 inches above the ground. 

GI,.-& Merkel, Taylor Counly, Tex., a t  the northeast corner of Front and Kent Streets, on the south face of the 
corner stone a t  the southwest corner of a stone building belonging to Dr. Adkissen, and 1.3 meters above the sidewalk. 
(Note 4.*) 

, 

(Note 11.") 

(Note 4.") 

(Note 2.") 

(Note 11.") 

(Kote 4.") 

(Note 7 .") 

(Note 11.") 

' _  (Note 2.*) 

(Note 11.") 

(Note 4.") 

(Note 2.") 

(Note 4.*) 

* See pp. 162-166. 
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HI,.-& Merkel, Taylor County ,  Tex., in front of the section foreman's house, 10 meters north of the main line of 
the Texas & Pacific Railway and just west of a road that crosses the track. (Note 11.") 

I,,.-About 2.5 miles west of Merkel, Taylor County ,  Tex., on the Texas & Pacific Railway right of way, 14 meters 
north of the center of the track, 85 meters east of milepost 426, just west of a byroad crossing, and 2 meters frpm the 
fence of a county road parallcling the railway. 

J,,.-At Trent, Taylor County ,  Tex., on the Texas & Pacific Railway right of way, 33 meters west of the center 
of the depot, 14 meters north of the main line of the railway, and on the west line of the main street of the town. (Note 

Kl,.-At Trenf ,  Taylor County, Tex., 62.0 meters west of the Texm & Pacific Railway depot, beside the track of 
the county road, and 1 meter outside the railway right-of-way fence at milepost 430. 

L,,.-About 4 miles east of Eskota, Fisher County ,  Tcx. ,  on the Texas & Pacific Railway right of way, south of the 
track a t  milepost 434 and 1 meter from the county-road fence. 

&.-At Eskota, Fisher County, Tex., on the Texas & Pacific Railway right of way, 349 meters west of the depot, 
12 metera north of the track, and just inside the county-road fence. 

NI3.-About 4.9 miles east of Sweetwater, ATolan County, Tex., on the Texas & Pacific Railway bridge 4 4 3 4  over 
Sweetwater Creek, on the south end of the east abutment at the level of the bridge seat, 1.45 meters below the rail, 
and 3.3 meters from the center of the track. 

O,,.-About 4 miles east of Sweetwater, ATolan County,  Tex., on the east face of the west abutment of the Santa Fe 
Railway bridge over Sweetwater Creek near the overhead crossing of the Texas & Pacific Railway, 1.3 meters above 
the ground and 0.5 meter from the south end of the abutment. (Note 1.") 

€',,.-At Sweetwater, Nolan  County,  Tex., in  the southmst corner of the yard of the Nolan County coiirthouse, 32.6 
meters from the southwest corner of the courthouse, and 4 paces from each of two trees in  the southwest corner of the 
yard. (Note 11.") 

QIB.-At Sweetwater, ATolan County,  Tex., on the west abutment of the overhead crossing of the Texas & Pacific 
Railway over the Kansas City, Mexico B Orient Railray, 0.SO meter from the south end of the abutment, 3.4 meters 
from the center of the Texas & Pacific Railway track, and 1.04 meters below the rail. (Note 4.*) 

R,,.-About 3.6 miles west of Sweetwater, AroZan County,  Tex., on the Texm & Pacific Railway right of way, at the 
top of the first long, steep grade west of Sweetwater, and 12 meters south of the center of the track. 

S,,.-At Roscoe, Nolan  County, Tex., 125 meters northwest of the Texas & Pacific Railway depot, 1 block east of 
the Roscoe-Snyder road, 1 meter east of the east line of a street running north and soiitli, and 0.4 meter from the north 
end of the street. 

T,,.-At ROSCOE, Nolan  County, Tex., at the northeast corner of First and Cypress Streets, 2 blocka c e s t  an&l block 
south of the Texas & Pacific Railway depot, on the west side cf Lipscomb & Davis's store, 1.78 mefers from the ;\outh- 
west corner, and 0.40 meter above the sidemalk. 

Patterson A.-About 4 miles north of Roseoe, AToZan County,  Tcx., on the farm of A. A,. Patterson, who li& 
mile north of the bench mark. I t  is 9.8 inelers to the north edge of the main east-and-\\.est/roac1, 700 meters east of the 
southwest corner of Patterson's property and between two of his tenant houses. The sat ion is the siirface mark of a 
Coast and Geodetic Survey triangulation station and is marked by the point of a 40-penuy nail projecting inch above 
the concrete that fills an iron pipe 1% inches i n  diameter, which i n  turn is embeilded in a cylinder of concrete 20 
inches in  diameter. 

U,,.-About 3 miles west of Roscoe, No7an County, T t x . ,  on the Texas 6. Pacific %ilway right of way, 12 meters 
Eoiith of the track at milepost 459, and 1 meter from the fence of the county r c d  paralleling the railroad. 

V13.-l mile east of Loraine, Mitcliell County, Tm., on the Texas &- Pacific Railway right of way, 75 meters wcst of 
the first culvert out of Loraine, 13 meters north of the center of the track, aiid 1 nietcr from the fence. 

W13.-At Loraine, lllitchell COUnty,  Tex., on the Texas &- Pacific RailnTay right of way, 144 meters west of the depot, 
14 meters north of the center of the track, aiid 2 nieters from the corncr of tlie fence for the cattle guard. (Note 11.") 

X,,.-At Loraine, X i f c h e l l  County, Tex., 011 t!ie Texas CC. Pacific Railway right of way, a t  the third telegmph pole 
west of milepost 4G7, 0.8 kilometer meat of the depot, 10 meters south of Ihe track and j u s t  west of a road crossing. 

Y,,.-About 3.5 miles cast of Colorado, .VitdiclZ /=om@, T u . ,  on tho Telia8 65 Pacific Railway right of way, 11 meters 
east of the aixth telegraph pole west of milepost 472, just east of a road cros~ing, and 10 meters north of thc ccntcr of 
the track. (Nrte 2.") 

Z13.-At Colorudo, ;Mitchell County, Tm., 135 mcters cast of llie dwelling lioiire of tlic Texis & Pacific Railwny 
section foreman, on top of the south retaining jvall of a reinforced concrete culvert over a d v  ravine, 1 meter from 
the west end of the wall, 6 meters from the center of the track, and 0.4 meter below the rail. 

A,,.-At Colorado, Uititclicll County, I%x., in  the northcast corner of the yard of the llitchcll Comity courtllouse; 
5.2 meters from the northeast corncr OC tho courthouse, 1 3  mctcrs west and 1.80 meters south of Ihe inside of a ccment 
walk, and 1.7 metem froin a poplar tree in the yard. (Xote 11.*) 

.B,,.-At Colorado, U i t c h e l l  County, Tcx., on tlie Texas 6: Pxif ic  Railway bridge, 4iC-D over tho Colorado ICiver, 
on top of the concrete pier a t  tlie east end of the trilqq, 0.1 nic~tcr froni tho wwt eiid of lhe pier, in llie ccntx,r of tho 
track, and 0.40 nictcr blow the rail. 

(Note 2.") 

11 *) 

(Note 2.") 

(Note 2.") 

(Note Il.*) 

(Note 4.") 

(Note 2.") 

(Note 11.*) 

(Note 4.") 

(Note 2.*) 

(Note 2.") 

(Note 2.") 

(xote 13.") 

(Note 13.") 
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C,,.-About 4.5 miles east of Westbrook, Mitchell County, Tex., on the Texaa & Pacific Railway right of way, near 
the fifth telegraph pole east of milepost 481, 14 meters north of the center of the track and 1 meter from the fence. 
(Note 2.") 

Dl,.-At Westbrook, Mitchell County, Tex., at the center of the east end of the Texas & Pacific Railway depot, 
0.75 meter from the building. 

E14.-About 4.6 miles west of Westbrook, Mitchell County, Tex., on the Texas & Paciiic Railway right of way st 
milepost 490, 13 meters north of the center of the track and 1 meter from the fence between the right of way and the 
county road: (Note 2.") 

F,,.-At Iatan, Mitchell County, Tex., 9 meters east of the depot, on the Texas & Pacific Railway right of gay, .i 
meters south of the center of the main-line track, and 4.3 meters N. 15' E. of a large cottonwood tree. (Note 11.K) 

G,,.-About 4.4 kilometers west of latan, Mitchell County, Tex., on the Texas & Pacific Railway right of way, and 
734 telegraph poles west of milepost 497, and 12 meters north of the center of the track. 

Hl,.-About 5.8kilometers east of Coahoma, Howard County, Tu. ,  on the Texas & Pacific Railway right of way 
at milepost 500, 12 meters south of the center of the main-line track. 

I,,.-At Coahoma, Lloward County, Tex., at the southeast corner of the section-house yard, 61 meters west of the 
Texas & Pacific Railway depot, and 31 meters south of the center of the main-line track. 

J,,.-About 3.0 kilometers west of Coahoma, Howard County, Tex., on the Texas & Pacific Railway right of way, 10 
meters west of the fourteenth telegraph pole west of milepost 504, and 14 meters north of the center of the track. 
(Note 2.") 

R,,.-About 1.3 kiIometers east of Big Spring, Howard County, Tex., on the Texas & Pacific ItaiIway right of way, 
a t  the tenth telegraph pole east of milgpost 512, just east of a road crossing which is at the west end of a short cut, 
and 10 meters north of the center of the track. 

L,,.-At Big Spring, Howard County, Tex., at grade line on the north face of the new brick depot of tho Texas & 
Pacific Railway, 16.35 meters from the northeast corner of the building, 4.15 meters west of the center of the m~ 
entrance and 13.35 meters from the center of the main-line track. 

Ml,.-At Big Spring, Howard County, Tex., 22 meters from the center of the main-line track of the Texas & Pacific 
Railway, on the west sidewalk in the front yard of the railway Y. M. C. A. building, 10.95 meters from the northwest 
corner of the building, 8.15 meters north of the west column of the porch, and 13.00 meters from the northeast corner of 
the porch. (Note 11.") 

South End Meridian Line.-& BW Spring, Eoward County, Ta., in the southwest corner of the courthouse yard. 
The bench mark is the center of the "G" of the inscription "U. S. C. & G. S. ", on top of the hard limestone monument 
7 inches square, projecting 6 inches above the surface, which marks the south end of the meridian line established in 
1901. The north end of the meridian line is probably destroyed by recent improvements. 

N14.-About 6.2 kilometers west of Big Spring, Lloward County, Tex., on the Texas & Pacific Railway right of way, 
at milepost 524 (old numbering), about 160 meters west of the fill over the arm of Hughes Lake, and 12 meters north of the 
main-line track. (Note 2.") 

O,,.-About 10.3 kilometers west of Big Spring, Howard County, Tez., on the Texas & Pacific Railway righs of way, 
11 meters south of the center of the track, 4 meters west of the fence at a road crossing, and 2 meters from the right-of- 
way fence. (Note 2.") 

PI,.-At Fdorita, Howard County, Tex., on the Texas & Pacific Railway right of way, 73 meters west of the section 
house, 14 meters north of the center of the track in line with the right-of-way fence just west of a byroad crossing. 
(Note 11.") 

Q14.-About 5.2 kilometers west of Mon'ta, Doward County, Tex., 9 meters north of the center of the Texas & Pacific 
Railway track, 2.5 meters from the right-of-way fence, on the east side of a byroad or trail that crosses the track t:, a 
house on the south side of the railroad. 

R,,.-About 5.8 kilometers emt of Stanton, Martin County, Tex., on the Texas & Pacific Railway right of way, 
25 meters north of the center of the track, and 2 meters from the fence of the county road paralleling the railroad. 
(Noto 2.") 

Stanton a .-1 mile southeast of Stanton, Martin County, Tex., on the highest point of a narrow ridge running north 
and south, about The 
bench mark is tho surface mark of a Coast and Geodetic Survey triangulation station, a standard cap triangulation station 
mark, screwed to the top of a 3-inch iron pipe which is embedded in concrete. 

S,,.-At Stanton, Martin County, Tex., in the northeast corner of the Martin County courthouse yard, 45.05 meters 
from the comer stone of the courthouse, 0.4 meter from the north fence of the yard and 1.5 meters from the cast fence. 
(Note 11.") 

Tl,.-At Stanton, Nartin County, Tex., on the south side of the circular concrete foundation of the Texas & Pacific 
Railway water-purifying tower, 0.28 meter from the steel wall, and 3.93 meters from the center of the track. (Note4.") 

U,,.-About 4.5 kilometers west of Stanton, Nartin County, Tex., in the west side of a road crossing, 12 meters north 
of the center of the track, and 2 meters south of the line of the north right-of-way fence. 

Sbnton south baae.TAbout 734 miles west-southwest of Stanton, illartin County, Tex., N of a mile north of the 
Texas & Pacific Railway, on clear level prairie land. The bench mark is the surface mark of a Coast and Geodetic 

(Note 11.*) 

(Note 2.") 

(Note 2.*) 

(Note 11.") 

(Note 11.") 

(Note l.*) 

(Note 2.") 

mile south of the Texas & Pacific Railway, and S. 54' E. from the Stanton city water tower. 

(Note 2.") 

- 
* See pp. 162-166. 
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Survey triangulation Etation, a standard cap station mark, screwed to the top of a 3-inch iron pipe which iy embedded 
in concrete. 

V,,.-At Germania, Midland County, Tex., on the Texas & Pacific Railway right of way, 44 meters west of the section 
foreman's house, 26.5 meters north of the center 01 the track, and 1 meter from the north right-of-wayfence. (Note 11.") 

W,,.-About 1.3 kilometers west of Germania, Midland County, Tex., on the Texas & Pacific Railway right of way, 
13 meters north of the center of the track, and 1.5 meters from the fence between the right of way and the county road 
that parallels the railway. 

X,,.-Ahout 7.8 kilometers east of Midland, Midland County, Tex:, on the Texas & Pacific Railway right of way, 
11 meters west of the tenth telegraph pole west of milepost 555, and 3 meters east of the fence of the road that crosses 
the track. (Note 2.*) 

Y,,.-About 5.1 kilometers east of illidland, illidland County, Tex., on the Texas & Pacific Railway right of way, 
about GO meters from the rain gauge of the United States Weather Bureau, in range with the east side of a barn about 
75 meters south of the track, 13 meters south of the center of the track and 1 meter from the fence between the right of 
way and the road paralleling it . 

Z,,.-At Midland, Midland County, Tex., 0.79 meter east of the southwest corner of the Texas & Pacific Railway 
depot, in  the water table, 1.20 meters above the ground. 

A,,.-At Midland, Midland County, Tex., in  the southeast corner of the Midland County courthouse yard, 47.5 meters 
from the southeast steps of the courthouse, 5.59 meters from a water plug in  the street, and 4.87 meters west and 1.02 
meters north of the inside of the walk. 

B1,.-About 7.G kilometers west of Midland, Midland County, Tex., on the Texas & Pacific Railway right of way, 
at the west end of a spur track, 18 meters east of a by-road crossing, 13 meters south of the center of the main-line track 
and 0.5 meter from the fence between the right of way and the road paralleling the railroad. (Note 2.") 

Scar A .-7 miles west of Midland, Midland County, Tex., and 3 miles east of Warfield, towns on the Texas & Pacific 
Railway, and mile south of the railroad, on a round knoll in a cultivated field, the property of the Scarborough Cattle 
Co. of Midland. The station is marked by a standard brass cap Atation mark screwed to the top of a 3-inch pipe. 

C,,.-At Warfield, Midland County, Tex., 20 meters east of the section-foreman's house, and 18 meters north of the 
center of the main track of the Texas & Pacific Railway. (Note 11.") 

D,,.-About 2.3 kilometers west of Warjield, illidland County, Tex., on the Texas & Pacific Railway right of way, 
13 meters south of the center of the track. 

E,,.-About 8.5 kilometers east of Odessa, Ector County, Tex., on the Texas & Pacific Railway right of way, near 
the third telegraph pole east of milepost 575, and 12 meters south of the center of the track. 

Odessa A .-About 2 miles east of Odessa, Ector County, Tex., and 1 mile north of the Texas & Pacific Railway, on 
the highest point of a low bare knoll in the pasture of C. P. Turner and W mile north of his house. The bench mark 
is the surface mark of a Coast and Geodetic Survey triangulation station and is marked by  a standard cap station mark 
screwed to the top of a 3-inch iron pipe which is embedded in concrete. 

I?,,.-At Odessa, Ector County, Tex., on the southwest corner of the southwest stone footing of the Texas & Pacific 
Railway water tank. (Note 14.*) 

GI,.-At Odessa, Ector County, Tex., in the southwest corner of the Ector County courthouse yard, 42.1 meters from 
the southwest corner of the courthouse, and 0.72 meter from the concrete corner post of the yard. 

HI,.-About 8.2 kilometers west of Odessa, Ector County, Tex., on the Texas & Pacific Railway right of way, 58 
meters east of milepost 585 (old numbering), 13 meters south of the center of the track, and 2 meters from the right- 
of-way fence. (Note 2 . 9  

I,,.-At Douro, Ector County, Tex., on the range of the west side of the section-foreman's house, 21 meters south 
of the center of the main line of the Texas & Pacific Railway, and 28 meters S. 50' E .  of a large cottonwood tree, north 
of the track. (Note 11.*) 

J,,.-About 3.6 kilometers west of Douro, Ector County, Tex., on the Texas & Pacific Railway right of way, a t  the 
higheRt point of the railway between Big Spring and Toyah, 180 meters east of the entrance to Dead Mans Cut, and 
13 meters south of the center of the track a t  the point of curve oi the first curve between Stanton and Metz. (Note 2.") 

K,,.-At Metz, Ector County, Tex., in  range with the west side of the section-foreman's house, 20 meters north of 
the center of the Texas & Pacific Railway track, and 1 meter from the right-of-way fence. The bench mark is the cen- 
ter of a 15-millimeter square cut in  the top of a 5x-fOOt section of rail which is set to project about 1 foot above the 
ground. 

I,,,.-About 4.4 kilometers west of Metz, Ector County, Tex., on the Texas & Pacific Railway right of way, 1683 
feet east of the summit of the highest hill between Met2 and Monahans, 12  meters south of the center of the track, and 
2 meters from the right-of-way fence. 

M,,.-About 8.8 kilometers west of Metz, Ector County, Tex., on the Texas & Pacific Railway right of way, 2G4 feet 
east of milepost 606, 125 feet west of a fence running north from the railway, 12.5 meters south of the center of the track, 
and 2 meters from the right-of-way fence. 

N,,.-About 3.1 kilometers east of Sand IIills, Winkler County, Tex., on the Texas & Pacific Railway right of way, 
1.8 meters east of milepost 609, 13.0 meters south of the center of the track, and 2.0 meters from the south right-of-way 
fence. (Note 2.") 

(Note 2.") 

(Note 2.") 

(Note 4.") 

(Note 11.") 

(Note 2.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 2.*) 
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OI5.-At Sand HiZk, Winkler County, Tez., on the Texas & Pacific Railway right of way, 28.95 meters northeast 
from the northeast corner of the section-foreman's house (main upright), 26.75 meters from the northwest corner of the 
tool house, 36.1 meters north of the center of the track, and 30 meters south of the right-of-way fence. 

P15.-About 3.4 kilometers west of Sand ISiZZs, WinkZer County,  Tex., 11.80 meters west of milepost 613 of the Texas 
& Pacific Railway, 13.5 meters south of the center of the track, and 1.85 meters north of the right-of-way fence. (Note 

Q15.-At Xonahans,  Ector County,  Tex., 20 meters east of the depot a t  the southwest corner of the yard of the Texas 
& Pacific Railway agent's dwelling house, in  line with two China trees in  the yard, the nearest of which is 4 meters west- 

R15.-About 0.9 kilometers west of Monahans, Ector County, Tex., on the Texas & Pacific Railway right oi way, 
14 meters south of the center of the track a t  the whistling post. 

S,,.-About 4.0 kilometers west of Xonahans, Ector County,  Tex., on the Texas & Pacific Railway right of way, 14 
meters north of the center of the track and 15 meters west of the section-line fence running north. 

Tl,.-At Aroya, Ward County,  Tex., on the Texas & Pacific Railway right oi way, 87 paces west of the section- 
foreman's dwelling house, 7.50 meters west of the southwest corner of the red sandstone quarters for the section hands, 
and in line with the south side or front of same, 20.95 meters north of the center of the main-line track, and 5.5 meters 
north of the line of the right-of-way fence. 

U,,.-About 4 kilometers west of Aroya, Ward County, Tex., on the Texas & Pacific Railway right of way, a t  east 
end of a mound of earth and rock used as a rail rest, 13.02 meters south of the center of the track, and 2.21 meters from 
the right-of-way fence. (Note 2.") 

VI, --zit Pyote, Ward County, Tex., on the Texas & Pacific Railway right of way, 53.0 meters west of the depot, 
13.40 meters south of the center of the track, 1.95 meters north of the right-of-way fence, and 1.05 meters west of the 
cattle-guard fence. (Note 2.") 

Wl,.-At Pyote, Ward County,  Tex., 11.21 meters west of the Texas & Pacific Railway depot, 18.4 meters west of 
the southwest corner of the stone house used as quarters for the section hands, and 17.7 meters north of the centerof 
the main track. (Note 11.") 

X,,.-About 6.6 kilometers west of Pyote, Turd  County,  Tex., on the Texas & Pacific Railway right of way, opposite 
a bungalow distant 175 meters to the south, 13.4 meters south of the center of the track, and 1.8 meters from the right- 
cd-way fence. (Note 2.") 

YI5.-A stone po3t a t  Quito, V a r d  County,  Tcx., on the Texas & Pacific Eailway right of may, 13.5 meters south of 
the track, and 0.25 mile weat of the section foreman's dwelling house. 

Zl,.-About 1.7 miles west of Quito, Ward County,  Tcx., on the Texas 6: Pacific Railway bridge 6358, on the main 
line 50 meters eaat of the quarry spur, on top of the south end of the coping stone of the east abutment, 0.15 meter from 
the west side of the stone and 0.55 meter from the south end, 2.20 meters from the center of the track, and 1.0 meter 
below the rail. ("ote 15.") 

AIB.-About 2 miles west of Quito, Fard County,  Tex., on the Texas & Pacific Railway bridge 635D, on top of the 
north end of the coping stone of the west abutment, 0 GG meter from the east side and 0.80 meter from the north end of 
the atone, 0.90 meter below the rail, and 2.10 meters north of the center of the track. 

Bl,.-About 2.3 miles west of Quito, TVad County,  Tex., on the Texas & Pacific Railway bridge 6368, just west of a 
rock quarry, 0-1 top of the north end of the west abutment, 1.15 meters from the north end and 0.14 meter from east 
edge of the coping stone, 1.5 meters from the center of the track and 0.9 meter below the rail. 

C1,.-About 5 kilometers east of Bnrstozu, Ward County,  Tex., on the south end of the east abutment of a Texas & 
Pacific Railway culvert, 0.30 meter from the mest side and 0.55 meter from the south end of the coping stone, 2.23 
meters south of the center of the track, and 0.9 meter below the rail. 

flays A .-About 4% miles northeastcrly from Barslow, Ward County,  Tcz., on thc northwest cornrr and highest 
point of the first very prominent hill iiorlheabt of 13arstom, 1% miles N .  28O W. from Rogers' rock quarry, and in  the 
pasture of N. L. Hays, whose ranch house is 1 mile 6.55O E. from the station. The bench mark is the surface mark of 
a Coast and Geodetic Survey triangulation titation, a standard cap station mark screwed to the top of a 3-inch iron pipe 
which is embedded iii concrete. 

D,,.-About 1.0 kilometer east of Barstow, Ward County,  Tez., 3.35 feet east of the howe near the track on the north 
side, 12.6 meters north of the center of the track, 2.7 meters south of the north right-of-way fence, and 25.4 meters north 
of section post 176-177. (Xotc 2.") 

EIG.-At Barstow, Ward County,  Tez., i n  the Ward County courthouse yard, 31.2 meters south and 4.7 meters wcst 
of the center of the main entrance to the building, 4.7 meters west of the front gateway, arid 2.3 meters north c1f  the 
south yard fence. (Note 11.") 

F,,.-About 1.6 milea west of Barstow, Ward Couizty, Tex., on the Texas & Pacific Railway riglit of way, 43.3 meters 
west of bridge 641A, which is an inverted siphon for an irrigation ditch, 12 50 meters south of the center of the track, 
and 1,88 meters from the right-of-way fence. (Note 2.") 

Glo.--About 4.0 kilometers east of Pecos, Reews Co?~ntg ,  T(T. ,  ( J n  thc Tcxas & Pacific Iktilvzay right of \ray, 20.9 
meters west of bridge 64311 over an irrigation ditch, 13.5 meters soilth of the centcxr of the the trark, and 1.78 maters 
from the fence. (Note 2.") 

(Note 11.") 

2.Y) 

(Note 11.") 

(Note 2.") 

(Note 2.") 

(Note 11.") 

(Note 11.") 

(Note 4.") 

(Note 16.") 

(Note 5.") 

I ______-- _~___ - ____-___ 
* See pp. 162-160. 
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Hl,.-About 2.1 miles east of Pecos, Reeves County, Tex., on the Texas & Pacific Railway bridge 644B over the Pecos 

River, on top of the north end of the west abutment, 0.33 meter from the east side of the coping stone, 0.54 meter south 
of the center of the north truss, 1.75 meters from the north end of the abutment, 2 meters north of the center of the track, 
and 0.8 meter below the rail. (Note 4.") 

il,.-At Pecos, Reeves County, Tex., across the street from the Texas & Pacific Railway passenger station, on the 
north mall of the annex to the Orient Hotel, 0.8 meter from the northeast corner, 0.3 meter from the east side of a window, 
and 1.10 meters above the sidewalk. 

Jl,.-At Pecos, Reeves County, Tcx., in the northeast corner of the yard of the section foreman's dwelling house, 9 
meters south of the center of the main line of the Texas & Pacific Railway. (Note 11.*) 

K,,.-About 6.5 kilometers west of Pecos, Reeves County, Tex., on the Texas & Pacific Railway right of way, 2.4 
meters from the south fence, 13.1 meters south of the center of the track, and 10.4 meters soutl1 by west of section post 
178-179. (Note 2.") 

L,,.-About 3.9 kilometers east of Hemosa, Reeves County, Tex.. on the Texas & Pacific Railway right of way, 2.3 
meters from the south fence, and 13.3 meters south of the center of the track at the west end of a mound of earth used 
as a rail rest. (Note 2.") 

M,,.-.At Hermosa, Reeves County, Tex., in the line of the south side (front) of the section foreman's dwelling house, 
3 3 9  meters from the southwest corner, and 13.4 meters north of the center of the track. (Note 11.") 

N,,.-About 5.9 kilometers west of Ilennosa, Reeves County, Tex., 5.5 meters southwest of milepost 666 of the Texas 
& Pacific Railway, 13.4 meters south of the center of the track, and 2.0 meters from the right-of-way fence. (Note 2.") 

O,,.-About 3.9 kilometers east of Toyah, Recves County, Tex., 14.7 meters north of the center of the Texas & Pacific 
Railway track, 1.5 meters from the north right-of-way fence, and 40 meters from point of curvature of the only cllrve 
between Ilermosa and Toyah. (Note 2.") 

Pl,.-At Toyah, Reeves County, Tex., a stone post on the Texas & Pacific Railway right of way, 395 meters west of 
the depot, 7.10 meters east of the southeast corner of the section house in range with the front of the house, 2.05 meters 
east of a large cottonwood tree, and 10.3 meters north of the center of the main track. (Note 11.*) 

Qle.-At Toyah, Reeves County, Tex., 559 meters west of the depot, on the southeast corner of the southeast stone 
footing of the more weaterly one of two water tanks opposite the roundhouse of the Texas & Pacific Railway, and 
3.0 meters from the center of the main track. 

Rl,.-At Toyah, Reeves County, Tcx., 759 meters west of the depot ou the circular concrete foundation of the Texas 
& Pacific Railway water-softening tower, 0.48 meter east of the manhole near the bottom of the tank, and 7.6 meters 
south of the center of the main-line track. 

S,,.-About 6.3 kilometers west of Toyah, Reeves County, Tex., at the point of curve of the first curve of the Texas 
& Pacific Railway west of Toyah, 27.95 meters north of milepost G69,14.4 meters north of the center of the track, and 
1.0 meter from the north fence. (Note 2.") 

T,,.-About 11.2 kilometers west of Toyah, Reeves County, Tex., on the Texas & Pacific Railway right of way, 3.8 
meters southwest of milepost 672, 13.8 meters south of the center of tho track, and 1.6 meters from the fence. (Note 2.") 

U,,.-At Gomez, Reeves County, Tu., 1.95 meters west of the southwest corner of the section house, 13.55 meters 
north of the center of the track, and 26 meters north by west from milepost 676. 

VI,.-About 4.1 kilometers west of Gomez, Reeves County, Tex., 2.58 meters west of milepost 679, 12.90 meter$ south 
of the center of the track, and 2.5 meters from the fence. 

W,,.-About 1.6 kilometers east of S u n  Martine, Reeves County, Tex., at the point of tangency of the first curve on 
the Texas & Pacific Railway, east of San Martine, 1920 feet east of milepost 686, 13.2 meters south of the center of 
the track, and 2.3 meters from the fence. (Note 2.") 

Xl,.-At S u n  Martine, Reeves County, Tex., 0.74 metcr west of the southwest corner of the section house, and 9.3 
meters north of the center of the Texas & Pacific Railway track. 

Y,,.-At S u n  Martine, Reeves County, Tex., on the southeast corner of the southeast masonry footing of the Texas 
& Pacific Railway water tank, 49 mcters north of the center of tho main track. (Noto 16.") 

Z,,.-About 4.1 kilometers west of S u n  Hartine, Reeves County, Tex., on the Texas & Pacific Railway bridge 688B, 
on top of the north wing wall of the west abutment, 3.6 meters from the west end of a bridge girder, and 2.4 meters 
north of the center of the track. 

A,,.-About 9.0 kilometcrs east of Kent, El Paso County, Tex., at the foot of the south point of the hill forming the 
west side wall of Levinson pond, a t  the thirteenth telegraph pole west of milepost 691, 14.2 meters north of the center 
of the track, 1.05 meters from the right-of-way fence, and 14 meters northeast of the sin011 wator taiik alonpide the 
track. (Note 2.") 

B,,.--hbout 5.5 kilometers east of Kent, El Paso County, Tex., 84.0meters west of milepost694of the Texm & Pacific 
Railway, a t  the east end of a cut, 1.93 meters north of the gauge of the north rail, 0.2 meter from the south edge of a 
flat stone in  the cut, and 0.3 motor below the rail. 

GI,.-At Kent, El Paso County, Tex., 9.7 meters south of the main line of the Texas & Pacific Railway, in  the north- 
e a t  corner of t,le section-house yard, 6.6 meters from the northeast corner of the section house, and in range with two 
china trees, 3.80 meters east of the east tree. 

D,,.-About 3.9 kilometors wcst of Kent, El Paso County, Tex., 1.65 meters west of milepost 700 of the Texas & 
Pacific Railway, 12.80 meters south of the track, and 2.6 meters from the right-of-way fence. 

(Note 1.") 

(Note 16.") , 

(Note 4.") 

(Note 11.") 

(Note 2.") 

(Note 11.") 

(Note 4.") 

(Nolo 4.") 

(Note 11.") 

(Note 11.") 
-~ 

*See pp. 102-160 
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E,,.-About 4.6 kilometcrs west of Kent, E l  Paso County, Tex., 700 meters west of milepost 700 of the Texaa & 
Pacific Railway, 70 meters east of the section-line fence running north, on the highest round-topped smooth rock in a 
cut, 2.60 meters north of the north mil, and 0.75 meter above the rail. 

P,,.-At Boracho, E l  Paso County, Tex., on the Texas & Pacific Railway right of way, in front of the section-fore- 
man's house, 5.0 meters from section post 190, 14.5 meters south of the center of the track, and 0.7 meter from the 
fence. (Note 11.*) 

GI,.-About 2.3 kilometers west of Boracho, E l  Paso County, Tex., on the Texas & Pacific Railway right of way, 
125 feet east of bridge 356, 13.1 meters south of the center of the track, and 2.2 meters from the fence. 

HI,.-About 5.6 kilometers east of Plateau, E l  Paso County, Tex., on the Texas & Pacific Railway right of way, 
opposite the center of a small artificial pond 75 meters t o  the  north, 14.10 meters north of the center of the track, and 
1.0 meter from the fence. (Note 11.") 

I,,.-About 3.0 kilometers east of Plateau, E l  Paso County, Tex., On top of a rock in the first cut  of the Texas & Pacific 
Railway east of Plateau, about 1 meter north of the north rail and on a level with the top of the rail. 

U.S.G.S. 3889 Vn Hn.-About 2.4 kilometers west of Plateau, E l  Paso County, Tex., 100 feet south of the track of 
the Texas & Pacific Railway, and 10 feet north of a wagon road. 

J,,.-At Plateau, E l  Paso County, Tex., in front of and across the track from the section-foreman's house, 2 meters . 
from the south right-of-way fence of the Texas & Pacific Railway. 

K,,.-About 4.5 kilometers west of Plateau, E l  Paso County, Tex., on the Texas & Pacific Railway right of way, 
6.05 meters west of milepost 721,13.70 meters south of the center of the track, and 1.45 meters from the fence. (Note 2.") 

U. S. G. S. 3840 Vn Hn.-About 6.4 kilometers east of Wild Ilorse, E l  Paso County, Tex., 15 feet southeast of the thir- 
teenth telegraph pole east of milepost 723 of the Texas & Pacific Railway, 16.45 meters south of the center of the 
track, 1.6 meters south of the right-of-way fence, and on the north side of a wagon road. 

U. S. G. S. 3826 Vn Hn.-About 1.5 kilometers east of Wild Horse, E l  Paso County, Tex., 1900 feet east of milepost 
726 of the Texas & Pacific Railway, 23.6 meters south of the track, 8.6 meters south of the right-of-way fence, and on 
the north side of a wagon road. 

Ll,.-At Wild gorse, E l  Paso County, Tex., in front of and across the track from the section-foreman 'S house, 21.8 
meters south of the main line of the Texas & Pacific Railway, and 1.8 meters from the right-of-way fence. (Note 11.") 

U. S. G. S. 3867 Vn &.-About 3.5 kilometers west of Wild Horse, E l  Paso County, Tex., 1000 feet east of the 
Texas & Pacific Railway bridge 329, 50 feet south of the railroad track, and 10 feet south of a wagon road. (Note 18.*) 

If,,.-About 5.3 kilometera west of WiZd Dorse, E l  Paso County, Tex., 13.1 meters south of the center of the Texas 
& Pacific Railway track, 7.3 meters from the right-of-way fence, and 38 meters east of milepost 730. 

N,,.-About 4.4 kilometers east of Van Eorn, E l  Paso County, Tex., 12.85 meters south of the center of the Texas 
& Pacific Railway track, 2.0 meters from the fence, and 3.70 meters west of milepost 732. (Note 2.") 

O,,.-At Van Ilbrn, E l  Paso County, Tex., GO meters west of the Texas & Pacific Railway depot, 10.8 meters south 
of the center of the track, and 0.47 meters east of the fence of the section-foreman's yard. 

U. S. G. S. 4039 Vn Hn.-At Van  Horn, E l  Paso County, Tex., 240 feet west of the station of the Texas & Pacific 
Railway, 100 feet south of the main track, and 4 feet south of a telegraph pole. 

U. S. G. S. 4239 Vn Hn.-About5.1 kilometerswest of Van  Born, ElPaso County, Tex., 378 meters west of milepost 
737 of the Texas & Pacific Railway, and 25 meters north of the center of the track. 

U. S. G. P. 4395 Vn %.-About 9.1 kilometers west of Van Horn, E l  Paso County, Tex., 1200 feet northwest of 
trestle 375 of the Texas & Pacific Kailway, and 10 feet south of a wagon road. 

U. 6. G. S. 4603 Vn Hn.-About2 miles east of Allamore, El Paso County, Tex., 7 meters east of the east row of Spanish 
dagger trees, and 8.55 meters north of the center of the track. The station and section house to which the earlier descrip- 
tion referred have been moved 2 miles west. 

Pl,.-l mile east of Allamore, E l  Paso County, Tex., at milepost 744 of the Texas & Pacific Railway, 13.75 meters 
north of the center of the track, and 1.45 meters from the right-of-way fence. (Note 11.") 

Allamore A .-At Allamore, El Paso County, Tex., about 9 meters N. 20° IV. from the center of the water tank, 12.5 
meters north of the north rail of the Texas & Paci6c Railway, and 1.6 meters south of the railway fence line. The 
present water tank probably differs a foot or two i n  position from the one referred to above. The bench markis the 
top of a cap of the usual type for marking a CoaRt and Geodetic Survey triangulation station, the cap being screwed 
to the top of a 3-inch iron pipe. 

Q17.-l mile west of Allamore, E l  Paso County, Tex., at milepost 746 of the Texas & Pacific Railway, 240 feet west 
of bridge 747-A, 14.2 meters north of the center of the track, 3.2 meteis from the right-of-way fence. (Note 2.") 

Rl,.-About 4.0miles west of Allamore, E l  Paso CdlUnty, Tex., at milepost 749 of the Texas & Pacific Railway, 12.7 
meters north of the center of the track, and 2 meters from the right-of-way fence. 

SI,.-About 3.0 kilometers east of Eagle Plat, El Paso County, Tex., 9.9 meters east of milepost 751 of the Texas & 
Pacific Railway, 11.60 meters south of the center of the track, and 3.4 meters fram the right-of-way fence. (Note 2.") 

T,,.-At Eagle Flat, E l  Paso County, Tex., in front of and across the tracks from the section-foreman's house, in the 
nnge  of the west end of the house, 24.9 meters south of the main line of the Texas & Pacific Railway, and 1.65 meters 
from the right-of-way fence. 

(Note 4.") 

(Note 2.*) 

(Note 4.") 

(Note 18.") 

(Note 11.") 

(Note 18.") 

(Note 18.*) 

(Note 2.") 

(Note 11.*) 

(Note 18.") 

(Note 18.") 

(Note 18.") 

(Note 18.*) 

(Note 2.*) 

(Note 11.") - 
See pp. 162-11X3. 
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U,7.--About 3.6 kilometers west of Eagle Flat ,  El Paso County, Tex., 1.60 meters east of milepost 755 of the 

Texas & Pacific Railway, 12.20 meters south of the center of the track, and 2.8 meters from the right-of-way ience. 
(Note 11.") 

V17.-About 9.3 kilometers east of Sierra Blanca, El Paso County, Tex., 4.1  meters west of milepost 759 of the 
Texas & Pacific Railway, 11.9 meters south of the center of the track, and 3.3 meters north of the fence between the 
right of way and wagon road. 

W17.-At La Valley 8.6 kilometers east of Sierra Blanca, El Paso County, Tex., on the Texas & Pacific Railway 
right of way, 12.8 meters south of the center of the track, 3.7 meters from the fence, and in  front of the west wing of 
the La Valley Hotel, about 40 meters distant. (Note 11.") 

X17.-About 5.6 kilometers east of Sicria Blanca, El Paso County, Tex., 11.5 meters south of the center of the Texaa 
& Pacific Railway track, 3.9 meters from the right-of-way fence, and 2.0 meters west of milepost 764. (Note 2.") 

Y17.-At Sierra Blanca, El Paso County, Tex., in  range with the north side of the Galveston, Harrisburg & San An- 
tonio Railway and the Texas & Pacific Railway depot, 16.0 meters west of the northwest corner, 9.20 meters south of the 
center of the main line of the latter railway, and 15.55 meters north of the center of the main line of the former railway. 
(Note 11.") 

Z17.-About 2.7 kilometers west of Sierra Blanca, El Paso County, Tex., 28.9 meters north of the center of the Gal- 
veston, Harrisburg & San Antonio Railway track, 1.66 meters from the right-of-way fence, 1075 feet east of bridge 
738-B, and 13% telegraph poles east of milepost 739. (Note 11.") 

AI,.-At Etholen, ElPaso County, Tex., 13.20 meters northof the station sign, 13.0meters westof the engine house 
(pump station), 24.5 meters north of the center of the track, and 5.8 meters from the right-of-way fence. (Note 11.") 

Bl,.-About 2.8 kilometers west of Etholen, El Paso County, Tex., 3.37 meters west of milepost 743 of the Galveston, 
Harrisburg & San Antonio Railway, on the right of way, 12.80 metere south of the center of the track, 2.4 meters from the 
fence and 35 meters west of bridge 742--13. 

Cl,.-At Lasca, El Paso County, Tex., 7.6 meters north of the station sign, and 14.4 meters north of the center of 
the track, on the right of way, 0.9 metcr from the fence. 

D,,.-About 2.7 kilometers east of Torcer, El Paso County,  Tez., 13.15 meters south of the center of the track, on the 
right of way, 1.85 meters from the fence, and 1.64 meters north of milepost 748. 

E,,.-& Torcer, El Paso County, Tex., 15.9 meters south of the southeast corner of the Galveston, Harrisburg & 
San Antonio Railway depot, 29.0 meters south of the center of the track, and 1.5 meters from the right-of-way fence. 
(Note 11.") 

$',,.-About 0.9 kilometer west of Torcer, El Paso County, Tex., just west of the Horseshoe Bend on the Galveston, 
Harrisburg & San Antonio Railway, at transit station 39679+39, 293 feet east of milepost 751, 12.0 meters west of 
the center of the track, and 2.2 meters from the fence. (Note 2.*) 

GI,.-About 4.3 kilometers west of Torcer, El Paso County, Tex., opposite transit station 39880+47.7, on the Gal- 
veston, Harrisburg & San Antonio Railway, a t  the sixth telegraph pole east of the point of the mountain, 13.5 meters 
east of the center of the track, and 1.8 meters from the fence. (Note 2.") 

HI,.-About 2.8 kilometers east of Finlay,  El Paso County,  Tex., 4 meters east of the second telegraph pole east of 
milepost 757,24 meters west of bridge 756-1,133 meters south of the center of the track, and 1.8 meters from the fence. 
(Note 2.") 

&,.-At Finlay,  El Paso County, Tex., 9.5 meters west of the center of the Galveston, Harrisburg & San Antonio 
Railway depot, and 8.4 meters north of the center of the track. 

J,,.-At Tinaja,  El Paso County,  Tex., at the east end of a passing track, 12.3 meters southeast of tho center of the 
track, 2.1 meters from the fence, and 120 feet west of bridge 672C of the Galveston, IIarrisburg & San Antonio Railway. 
(Note 11.") 

KI8.--At Madden, El Paso County,  Tex., 4.6 meters from the station sign, 14.8 meters south of the center of the 
Galveston, IIarrisburg & San Antonio Railway track, and 15.8 meters from the fence. (Note 2.") 

Ll,.-At N u l o ,  El Paso County,  Tex., 4.1 meters north of the station sign, 14.1 meters north of the center of the 
Galveston, Harrisburg & San Antonio Railway track, and 1.8 meters from the fence. 

M,,.-At .Fort Ilancock, El Paso County, Tex., 200 meters west of the depot, 27.4 meters north of bridge 776B of the 
Galveston, Harrisburg & San Antonio Railway, and 2.9 meters from the right-of-way fence. 

Nl,.-About 6.0 kilometers west of Fort Bancock, El Paso County, Tex., 3.0 mctera west of milepost 780 of the Galves- 
ton, Harrisburg & San Antonio Railway, 13.3 meters south of the center of the track, and 1.8 meters from the right-of- 
way fence. (Note 2.") 

O,,.-At Ism, El Paso County, Tex., 400 fect west of the east end of a passing track of the Galveston, Harrisburg & 
San Antonio Railway, 1000 feet east of the station sign, 25 meters west of bridge 783h, 13.7 meters south of the center of 
the track, and 1.8 meters from the fence. 

Pl,.-About 4 miles cast of Polvo, El Paso County, Tex., 60 meters west of milepost 786 of the Galveston, Harrisburg 
& San Antonio Railway, 11.5 meters south of the center of the track, and 13.7 meters from the fence. 

&,.-About 2 miles east of Polvo, El Paso County,  Tex., 3.1  meters west of milepost 788 of the Galveston, Harrisburg 
& San Antonio Railway, 11.8 meters south of the center of the track, and 3.9 meters from the fence. 

R,,.-At Polvo, El Paso County, Tex., in  front of and across the track from the section house, 11 meters west of the 
west end of a passing track of the Galveston, Harrisburg & San Antonio Railway, 15.9 meters south of the center of the 
main track, and 1.4 meters from the fence. 

(Note 2.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 11.*) 

(Note 2.") 

(Note 11.*) 

(Note 11.") 

(Note 2.") 

(Note 2.") 

(Note 2.") 

* See pp. lG2-106. 
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S,,.-About 2 miles weet of Polvo, E l  Paso County, Tex., 0.9 meter northwest of milepost 792 of the Galvee- 
ton, Harrisburg & San Antonio Railway, 14.3 meters south of the center of the track, and 1.2 meters from the fence. 
(Note 2.*) 

U. S. G. S. 3560.-About 2.2 miles west of Polvo, E l  Paso County, Tex., 8 poles west of milepost 792 of the Galves- 
ton, IIarrisburg & San Antonio Railway, 13.9 meters south of the center of the track, and 1.3 meters from the fence. 
(Note 18.") 

T,,.-About 3 kilometers east of Fabens, E l  Paso County, Tex., 2.2 meters east of milepost 798 of the Galves- 
ton, Harrisburg & San Antonio Railway, 14.3 meters south of the center of the track, and 0.4 meter from the fence. 
(Note 2.*) 

U18.-At Fabens, El Paso County, Tex., 65 meters east of the Galveston,'Harrisburg & San Antonio Railway depot, 
20.6 meters north of the center of the track, and 1.8 meters northeast of the right-of-way post. 

V18.-At Fabens, E l  Paso County, Tex., on the northwest corner of the northwest footing of the water tank of the 
Galveston, Harrisburg & San Antonio Railway, 9.5 meters south of the center of the track. 

U. S. R.  S. 3572.14.-About 3.0 kilometers west of Fabens, E l  Puso County, Tex., 9 meters west of the Galveston, 
Harrisburg & San Antonio Railway bridge 801G, 14.05 meters south of the center of the track, and 2.0 meters from the 
fence. The bench mark is a n  iron pipe stamped "U. S. Reclamation Service. " 

U. S. R. S. (3616), later stamp 3586.94.-About 3.6 kilometers east of Clint, E l  Pus0 County, Tex., a t  the tenth 
pole wcst of milepost 805 of the Galveston, IIarrisburg & San Antonio Railway, 400 feet west of a road crossing, 12.9 
meters south of the center of the track, and 2.0 meters from the fence. 

U. S. R. S. 3592.95.-At Clint, E l  Paso County, Tex., i n  the southwest corner of the section-house yard, 7.7 meters 
north of the center of the main-line track of the Galveston, Harrisburg & San Antonio Railway. The bench mark is an 
iron pipe stamped "U. S. Reclamation Service. " 

W18.-At Clint, E l  Paso County, Tex., 400 meters west of the Galveston, Harrisburg & San Antonio Railway depot, 
on the north side of a wagon road, 11.7 meters south of the main line of the railway, and 2.5 meters west of bridge 807B 
over a n  irrigation ditch. 

X,,.-About 2.5 kilometers west of Clint, E l  Paso County, Tex., 14.0 meters north of the center of the Galveston, 
Harrisburg & San Antonio Railway track a t  milepost 809, and 1 .I meter from the fence. 

U. S. R. S. 3600.09.-About 4.1 kilometers west of Clint, El Paso County, Tex., 2.8 meters west of milepost 800 of 
the Galveston, IIarrisburg & San Antonio Railway, 14.4 meters south of the center of the track, and 0.6 meter from the 
fence. The bench mark is an iron pipe stamped "U. S. Reclamation Service. " 

Y,,.-At Belen, E l  Paso County, Tex., 45 meters west of the Galveston, IIarrisburg & San Antonio Railway depot 
at the east end of a passing track, 16.3 meters south of the center of the track, on the south concrete face of the 
siphon wall of an irrigation ditch under the tracks, 0.15 meter from the west edge, and 0.19 meter from the top of the 
concrete. (Note 1.") 

U. S. G. S. (3644), later stamp 3614.68.-At Belen, E l  Paso County, Tex., 10 poles east of milepost 813 of the Galves- 
ton, IIarrisburg & San Antonio Railway, 14.5 meters north of the center of the track, and 11.0 meters east of an adobe 
hut, in,the line of the right-of-way fence and some cottonwood trees. (Note 18.*) 

Z18.-At Belen, E l  Paso County, Tex., 130 meters west of the west end of a passing track of the Galveston, Harrisburg 
& San Antonio Railway a t  milepoet 813, 14.1 meters south of the cenler of the track, and 0.23 meter from the fence. 
(Note 11.") * 

&,.-At Ysleta, E l  Paso County, Tex., about 200 meters west of the Galveston, Harrisburg & San Antonio Railway 
depot, 1.85 meters from the southwest corner of the section-house yard, and 8.75 meters north of the center of the track. 
(Note 11.") 

B,,.-About 5.2 kilometers west of Ysleta, E l  Paso County, Tex., 0.9 meter east of milepost 820 of the Galves- 
ton, Harrisburg & San Antonio Railway, 14.3 meters south of the center of the track, and 0.5 meter from the fence. 
(Kote Z.*) 

C,,.-At Alfalfa,  E l  Paso County, Tex., 8.0 meters south of the station sign, 13.9 meters south of the center of the 
Galveston, Harrisburg & San Antonio Railway track, and 1.2 meters from the fence. 

D,,.-About 1.2 kilometers west of Alfalfa,  El Paso County, Tex., on the reinforced concrete highway bridge of the 
macadamized county road, on top of the north north wing wall, 32 meters from the center of the Galveslon, Earrisburg 
& San Antonio Railway track. 

EIB.-At E l  Paso, E l  Paso County, Tex., on top of the masonry pier a t  the northwest corner of the E l  Paso brewery, 
1.1 meters north of the corner of the main building, and 28 meters south of the center of the Galveston, IIarrisburg & 
San Antonio Railway tracks. (Note 4.") 

F,,.-At El Paso, E l  Paso County, Tex., at the crossing of the Galveston, Harrisburg & San Antonio Railway 
and the El Paso & Southwestern Railroad tracks, i n  the northeast corner of a grassy plot 5.6 meters south of the former 
railroad, 14.0 meters east of the latter railroad, and 5.7 meters east of tower No. 47. 

G,,.-At E l  Paso, E l  Paso County, Tex., on the west face of the south concrete pier of the viaduct over the Gal- 
veston, Harrisburg & San Antonio Railway and the E l  Paso & Southwestern Railroad tracks, on Austin Street, 8.5 meters 
south of the main line of the former railroad, and 1.4 metera above the ground. (Note 1.") 

(Note 11.") 

(Note 4.") 

(Note 18.") 

(Note 11.*) 

(Note 2.") 

(Note 2.") 

(Note 1.") 

(Note 11.") 

*See pp. 162-166. 
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€il,.-At E l  Paso, E l  Paso County, Tex., a t  the corner of Texas and Ochoa Streets. The bench mark which ic an 
E l  Paso city monument, is the cross on the top of a copper bolt which is stamped U.S.B.M. and which is set in a con- 
crete post 10 inches below the level of the paving and covered by an iron plate set in the paving. 

U. S. G. S., 3G98.-At E l  P ~ s o ,  ElPaso County, Tex., a t  the west end of the lower step of the north entrance to E1 
Paso City Hall. The bench mark disk is broken and half gone but the part remaining contains the bench mark and 
appears stable. (Note 17.*) 

U. S. G. S., 365.-At E l  Paso, El Paso County, Tex., at the east end of the lower step of the south entmnce to the 
El Paso City Hall, on the sidewalk between the curb and the cement steps. The bench-mark tablet is stamped 
365-B-1905. (Note 17.") 

U. S. G. S., 3GG.-At E l  Paso, E l  Paso County, Tex., on top of the west end of the lower stone stop of the south 
entrance to the El Paso County courthouse. 

City Bench Mark.-At El Paso, E l  Paso County, Tex., a cross on the top of the pyramid stone at  the west side of 
the north entrance to the El Paso County courthouse. 

The bench-mark tablet is stamped 3GG-B-1905. (Note 17.*) 

DESCRIPTION8 O F  PERMANENT BENCH MARKS BETWEEN JERICHO, TEX., AND IBLETA, N. MEX.,  1911. 

Bl,.-At Jericho, Donley County, Tex. 
I,,.-About 3.0 miles west of Jericho, Donley County, Tex., on the Chicago, Rock Island & Gulf Railway right of way, 

2 meters from the north fence, in line with the telegraph poles, 14.0 meters north of the center of the track, and about 
midway between 2 concrete culverts just west of milepost 711. 

J,,.-At Boydston, Gray County, Tex., 7 meters northeast of a county-line post between Gray and Donley Counties, 
on the Chicago, Rock Island & Gulf Railway right of way, 15 meters north of the center of the track, and 10 meters east 
of the first pole east of the pole marked "713/30.'1 

Kl,.-At Groom, Carson County, Tex., on the right of way, across the track from and in range with the east end of 
the Chicago, Roclc Island & Gulf Railway depot, 1 meter from the fence, and 48 meters south of the center of the main- 
line track. (Note 11.") 

L,,.-About 1.9 miles west of Groom, Carson County, Tex., on top of the south end wall of the ballasted concrete 
culvert of the Chicago, Rock Island & Gulf Railway, a t  a pole marked 721-05. (Note 4.") 

MI,.-About 4.1 miles west of Groom, Carson County, Tex., on the Chicago, Rock Island & Gulf Railway right of 
way, in line with the telegraph poles, 14 meters north of the center of the track, and just east of the second pole west 
of the pole marked " 723." 

Nl,.-At Lark, Carson County, Tex., on the Chicago, Rock Island & Gulf Railway right of way, 30 meters north 
of the center of the track a t  the station sign, and 0.2 mile east of the section house. (Note 11.") 

O,,.-About 4.3 miles east of Conway, Carson County, Tex., at a pole marked " 730-20," on the Chicago, Rock Island 
& Gulf Railway opposite the east whistling post for a road crossing, 12 meters north of the center of the track, and 4 
meters from the fence between the railroad and the wagon road paralleling the right of way. 

P,,.-At Conway, Carson County, Tex., on the Chicago, Rock Island & Gulf Railway right of way, at the southwest 
corner of the crossing of two roads, 48 meters north of the center of the track, and 48 meters north 30' east of the north- 
east concrete foundation of the depot. 

Q,,.-About 4.0 miles west of Conway, Carson County, Tex., on the Chicago, Rock Island & Gulf Railway right of 
way, 165 meters east of a point of curve, and 11 meters north of the center of the track a t  milepost 739. 

R,,.-At Yarnall, Carson County, Tex., across the track from the section house, near the comer of the fence, 50 
meters south of the center of the track. 

SI,.-About 4 miles west of Yarnall, Carson County, Tex., on the Chicago, Rock Island & Gulf Railway right of way, 
at the west end of a long fill and near the east end of a cut, just east of a wagon trail crossing, 29 meters north of the 
center of the track, and 1.5 meters from the fence. 

TIQ.-At Royal, Potter County, Tex., on the Chicago, Rock Island & Gulf Railway right of way, 27 meters south 
of the center of the track, in front of and acroea the track from the section house and in range with the west end, and 
5 meters from the fence bn the bank of a ditch bordered with locust bushes. 

U,,.-About 6.5 kilometers east of Amarillo, Potter County, Tex., on the Chicago, Rock Island & Gulf Railway right 
of way, 28.7 meters north of the center of the track a t  the point of tangent of the first curve out of Amarillo. It is a t  
the point where the Chicago, Rock Island & Gulf Railway, and the Atchison, Topeka & Santa Fe Railway tracks begin 
to diverge, 35.2 meters from the center of the latter track, on the curve 1% poles east of pole 756/30, and 96 meters east 
of bridge 7569. (Note 2.") 

VIB.-About 2.0 kilometers east of the Atchison, Topeka & Santa Fe Railway depot, a t  Amarillo, Potter County, Tex., 
on the Chicago, Rock Island & Gulf Railway right of may, 3 meters west of the center of the track on top of the con- 
crete foundation of the east semaphore for crossing the tracks of the other railway. 

]V,,.-About 1.3 kilometers east of the Atchison, Topeka & Santa Fe Railway depot a t  Amarillo, Potter County, 
Tex., directly south of the west end of the signal tower a t  the crossing of this railway, the Uhicago, Rock Island & Gulf 
Railway, and the Port Worth & Denver City Railway, 18 paces from the tracks of the first, 63 paces from the tracks 
of tlie second, and 18 paces from the tracks of the last-mentioned railway. 

(See p. 245.) 

(Note 2.") 

(Note 2.") 

(Note 2.*) 

(Note 2.") 

(Note 2.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 2.") 

(Note 1.") 

(Note 2.") 
- 

* See pp .  162-156. 
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X,,.-At Amarillo, Potter County, Tex., on the front face of the north pillar supporting the center arch of the porch 
of the Atchison, Topeka & Santa F e  Railway depot, 20 meters west of the center of the main-line track, and 1.44 meters 
above the brick paving. 

Y,,.-At Amarillo, Potter County, Tex., on the south face of the foundation of Amarillo City Hall, near the south- 
west corner, at the elevation of the bottom of the comer stone, and 0.4 meter distant. 

Z,,.-At Zita,  Pot& County, Tex., just west of the south end of the Atchison, Topeka & Santa Fe Railway station, 
29.8 meters west of the center of the main-line track, and near the right-of-way fence. 

A,,.-South of Zita,  Potter County, Tex., opposite the iron rail marking mile 560, on the Atchison, Topeka & Santa 
Fe Railway i n  line with the telegraph poles, 15 meters south of pole 560, 21.8 meters west of the center of the track, 
and 9 meters from the fence. (Note 2.") ~ 

B,,.-At Banty ,  Potter County, Tex., on the right of way of the Atchison, Topeka & Santa Fe Railway, 34 meters 
west of the center of the main-line track a t  the station sign, 1.2 meters from the right-of-way fence. 

C,,.-About 4.7 miles east of Canyon, Randall County, Tex., a t  the east end of Haney Pit, on top of the west end of 
the south abutment of the Atchison, Topeka & Santa Fe Railway bridge 5658. 

D,.-At Canyon, Randall County, Tex., i n  the northwest comer of Randall County courthouse yard, a t  the center 
of the arc of the curbstone. 

E,,.-At Canyon, Randall County, Tex., 91 meters west of the Atchison, Topeka & Santa Fe Railway depot, 18 
meters north of the main-line track, on the south face of the reinforced concrete pump station, 0.65 meter from the east 
aide, and 1.3 meters above the foundation. 

F,,.-At Canyon, Randall County, Tex., on the southeast corner of the southwest footing of the Canyon waterworks 
tank, mile west of the Atchison, Topeka & Santa Fe Railway depot, and 150 meters north of the main line track. 
(Note 4.") 

G,,.-About 1.8 miles west of Canyon, Randall County, Tcx., on the top of the east end of the north retaining wall of 
the Atchison, Topeka & Santa Fe Railway concrete-arch bridge 5728. 

IT,,.-At Lester, Randall County, Tex., on the Atchison, Topeka & Santa Fe Railway right of way, 25 meters 
north of the center of the track, a t  the station sign, 1.5 meters from the fence and 7 meters east of a road crossing. 
(Note 2.*) 

I,,.-At Umbarger, Randall County, Tex., on the right of way a t  the Atchison, Topeka & Santa Fe Railway station, 
27 meters north of the center of the track, and 4 meters from the fence. 

J,,.-About 1.7 miles west of Umbarger, Randall County, Tex., on top of the west end of the north head wall 
of cast-iron culvert 5828 of the Atchison, Topeka & Santa F e  Railway. 

&,.-At Dawn, Deaf Smi th  County, Tex., 440 meters west of the Atchison, Topeka & Santa F e  Railway station, 
33 meters north of the concrete foundation of the water crane, 31 meters north of the center of the track, and 1.2 meters 
from the right-of-way fence and wagon road. 

L,,.-About 2.6 miles west of Dawn, Deaf Smi th  County, Tex., on the Atchison, Topeka & Santa F e  Railway right 
of way, on the south side of a road crossing a t  the ninth pole west of milepost 589, in line with a fence running south, 
33 meters south of the center of the track, and 1 meter from the right-of-way fence. 

hf,,.-At Joel, Deaf Smith County, Tex., on the Atchison, Topeka & Santa Fe Railway right of way, 30 meters 
north of the center of the track a t  the station sign and 1.5 meters from the fence. 

N,,.-Abolit 2.0 miles west of J y l ,  Deaf Smi th  County, Tex., on the top of the west end of the northretaining wall of 
the Atchison, Topeka & Santa Fe Railway double-arch bridge 5958, 12 inches from the north side and 18 inches from 
the west end of the wall, and 2.5 meters below the rail. (Note 4.") 

O,,.-At Uereford, Deaf Smi th  County, Tex., on the top of the southeast corner of the southeast footing of the Here- 
ford waterworks tank, 3.g mile east of the Atchison, Topeka & Santa Fe Railway depot, and 95 meters south of main-line 
track. (Note 4.") 

P,,.-At Llereford, Deaf Smi th  County, Tex., on the south face of the concrete basement entrance to Deaf Smith 
County courthouse, 1.3 meters above sidewalk, and 0.3 meter from the east side of the door. 

Qzo.-At Hereford, Deaf Smi th  County, Tex., at the southwest corner of the Atchison, Topeka & Santa Fe Railway 
depot, in the south face of the limestone water table, in the brick corner pier, 1.3 meters above the brick flagging. 
(Note 4.") 

R,,.-About 3.8 miles west of Bereford, Deaf Smith County, Tex., at the eighth pole west of milepost GO3 of the Atch- 
ison, Topeka & Santa F e  Railway, 51 meters west of a road crossing, 1 meter from the fence betweeen the right of way 
and a parallel road, and 32 meters from the center of the track. (Note 2.") 

S,,.-At Summerjeld, Castro County, Tex., on the Atchison, Topeka & Santa Fe Railway right of way, 1 meter 
from the north right-of-way fence, a t  the station sign. 

T,,.-About 1.9 miles west of SummerJield , Castro County, Tex. ,  on the top of the east end of the south head wall 
of the Atchison, Topeka & Santa Fe Railway cast-iron culvert 6098. 

U,,.-About 2.3 miles west of Summerjeld, Castro County, Tex., 14 meters north of the center of the Atchison, 
Topeka & Santa Fe Railway track, a t  milepost 610. 

V,.-At Black, Parmer County, Tex., just outside the Atchison, Topeka & Santa Fe Railway right of way, on the 
north side of a wagon road, 19 meters south of the track, a t  a semaphore 200 meters west of the station sign. (Note 11.") 

(Note 1.") 

(Note 1.") 

(Note 2.") 

(Note 11.") 

(Note 1.") 

(Note 11.") 

(Note 1.") 

(Note 4.*) 

(Note 2.") 

(Note I.*) 

(Note 2.") 

(Note 2.") 

(Note 2.") 

(Note 1.") 

(Note 2.") 

(Note 1.") 

(Note 11.") 
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W,,.-About 3.8 miles east of Friona, Parmer County, Tex., just outside the Atchison, Topeka & Santa F e  Railway 
right of way, at milepost 618, on the north side of a wagon road paralleling the railroad. 

X,,.-At Friona, Parmer County, Tex., on the Atchison, Topeka & Santa Fe Railway right of way, 50 meters north 
of the track a t  the station, 300 meters east of the east stone gatepost, and 0.4 meter from the fence. 

Y,,.-About 2.9 miles west of Friona, Parmer County, Tex., 9% poles east of milepost 626 of the Atchison, Topeka 
L Santa Fe Railway, a t  the west end of a long fill, in the wagon road 25 meters south of the center of the track, and just 
west of the point where the right of way narrows. 

Z,,.-At Parmerton, Parmr County, Tez., a t  the station sign, a t  milepost 628, 18 meters south of the center of the 
Atchison, Topeka & Santa Fe Railway, on the north side of a wagon road just off the right of way. 

A,,.-About 2.0 mileswest of Parmerton, Parmer County, Tex., 18 meters south of the center of the Atchison, Topeka 
L Santa Fe Railway a t  pole marked 630, just off the right of way on the north side of a wagon road. 

B,,.-At Bovina, Parmer County, Tex., in  range with the east end of the Atchison, Topeka & Santa Fe Railway 
depot, just off the right of way, about 40 meters north of the main-line track, in the edge of a locust plantation belonging 
to X I T  ranch. (Note 11.*) 

C,,.-About 1.5 miles west of Bovinn, Purmer County, Tex., on the Atchison, Topeka & Santa Fe Railway bridge 
635B, which is a 4s-inch cast-iron pipe culvert, on top of the north concrete head wall 10 inches from the west end. 
(Note 1.") 

D,,.-About 4.0 miles west of Bovina, Parmer County, Tex., on the Atchison, Topeka & Santa Fe Railway right of 
way, 15 meters north of the center of the track, and 4 poles west of the pole marked 638. (Note 2.") 

E,,.-At Wilsey, Parmer County, Tex., on the Atchison, Topeka & Santa F e  Railway right of way, 14 meters south 
of the center of the main-line track, 20 meters east of the station sign, and 2 meters west of the pole marked 641. 
(Note 2.") 

F,,.-About 2.0 miles west af Wilsey, Parmer County, Tex., 18 meters south of the center of the Atchison, Topeka & 
Santa Fe Railway track, a t  pole marked 743,9 meters west of a rail marking the exact mile, 1 meter off the right of way, 
and 20 meters north of a wagon road. 

&,.-At Texico, Curry County. N. Nex., on the north face or front of the Atchison, Topeka & Santa Fe Railway rein- 
forced-concrete pump station, 0.87 meter east of the northeast earner, 1.10 meters west of the west side of the door, 
and 1.15 meters above the ground. (Note 4.") 

R,.-At Tezico, Curry County, N. Mez., on the reinforced-conrrete pillar between the baggage room and the 
waiting room of the Atchison, Topeka & Santa Fe Railway station, 1.4 meters above the flagging. 

S,.-About 3.8 miles west of Texico, Curry County, N .  Nex., on the Atchison, Topeka & Santa Fe Railway right of 
way, 33 meters south of the center of the track, and 16 meters southwest of the eighth pole west of milepost 651, on 
the west side of a road crossing, in  the fence corner north of a lane paralleling the railroad on the south side. (Note 2.") 

T,.-About 1.7 miles east of Clovis, Curry County, N .  Nex., on the Atchison, Topeka & Santa Fe Railway right of 
way, 32 meters south of the center of the track, 19 meters west of milepost 655, and 7 meters west of the iron marking 
the exact mile, in  the corner of the fence on the east side of a road crossing. (Note 2.") 

U,.-At Clovis, Curry County, N.  Mex., on top of the southwest footing of Clovis city water tank, mile east of the 
Atchison, Topeka & Santa Fe Railway depot, 18 meters northeast of the northeast corner of the engine house. (Note 4.") 

V,.-At Clovis, Curry County, N .  Nex.,  directly opposite and west of the west end of the Atchison, Topeka & Santa 
Fe Railway freight depot, in  the lawn between the depot and the Gran Quivera Hotel, 2.7 meters west of the west side 
of the freight platform, at the elevation of the concrete curbing around the lawn, 0.75 meter west of the east curb, 17 
meters north of the south curb, and 29 meters north of the center of the main-line track. 

W,.-At Clovis, Curry County, N. Nez., on the south face of the central pillar of the porch on the east end of the 
Atchison, Topeka & Santa Fe Railway reinforced-concrete depot, 20 meters north of the center of the main-line track, 
and 1.4 meters above the brick flagging. 

X,.-About 2.0 miles west of Clovis, Curry County, N .  Nex., 38 meters north of the center of the  Atchison, Topeka 
& Santa Fe Railway track, in the wagon road that crosses the track, i n  line with the right-of-way fence, and 1.5 metera 
from the west road fence. 

Y,.-About 0.7 kilometer east of Blacktower,  cum^ County, N.  Nu., on top of the north end of the east abutment 
of the Atchison, Topeka & Santa Fe Railway bridge 661A, in  the center of the abutment 0.55 meter from the north end, 
and 0.15 meter south of a n  iron bolt (railway bench mark 4309.60) at approximately the -me elevation. 

Z,.-At Blacktower, Curry County, N.  Mex., on the right of way at the Atchison, Topeka & Santa Fe Railway depot, 
28 meters north of the center of the operator's window, and 22 meters north of the center of the main-line track. (Note 

&.-At Blacktower, Curry County, I?. Mex., on the north face just west of the entrance to the waiting room of the 
Atchison, Topeka & Santa F e  Railway reinforced-concrete depot, 0.3 meter west of the west side of the door, and 1.4 
meters above the brick flagging. 

B,.-About 3.9 miles west of Blacktower, CUIYJ County, N .  Hex., on the Atchison, Topeka & S a n k  Fe Railway, 
opposite the fifth telegraph pole west of milepost 666, in a wagon-road crossing, 33 meters south of the center of the track, 
in  line with the right-of-way fence, and 2.0 meters east of the cattle-yard fence. 

C,.-About 5.9 miles west of Blacktower, Curry County, N .  Nex., on the top of the north end of the east abutment 
of the Atchison, Topeka & S a n k  Fe Railway bridge 668A, in the center of the abutment, 0.3 meter from the north 

* See p p .  162-1G6. 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 11.") 

(Note 2.") 

(Note 11.*) 

(Note 1.") 

(Note 11.") 

(Note 1.") 

(Note 2.*) 

(Note 4.") 

lL*) 

(Note 4.") 

(Note 2.*) 
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end, and 0.1 meter north of the round head of an iron bolt (railway bench mark 4367.67) at approximately the mme 
elevation. (Note l.*) 

n3.-l mile west of St. Vrain, Cury County, N. .Vex., opposite the fiist telegraph pole west of the pole marked 674 
on the Atchison, Tope1.a & Santa Fe  Railway, 30 mcters west of the section of rail marking the cxact mile 674, in the 
line of the right-of-way fence, 34 meters north of the center of the track, and 1 meter west of the cattle-guard fence. 
(Note 11.*) 

E,.-About 0.8 mile east of Nelrose, Curry County, N. Ma., opposite the fourth pole west of milepost 780 on the 
Atchison, Topeka & Santa Fe Railway in a wagon-road crossing, 22 meters north of the center of the track, and 1.5 

F,.-At Jfelrose, Curry County, N. dfex., on the south face of the center pillar of the porch a t  the east end of the 
Atchison, Topeka ti Santa Fe Railway reinforced-concrete depot, 1.3 meters above the brick flagging. (Note I.*) 

G,.-About 1.4 miles west of Melrose, Curry County, N. Nex., on top of the north end of the east concrete abut- 
ment of the Atchison, Topeka & Santa Pe Railway bridge G82A over Fiddlers Draw, 0.1 meter south of the railway 
bench mark 4370.40, and at approximately the eame elevation. 

Ha.-At Cantara, Curry County, N. Nex., 390 meters west of the station sign of the Atchison, Topeka & Santa Fe 
Railway, 20 meters east of the east side of the section house, just off the right of way, 30 meters south of the center of 
the track, and 1 meter south of thr: fence. 

I,.-About 2.0 miles east of K d e r ,  Roosevelt County, N. Jfex., on top of t?le north end of the west concrete abut- 
ment of the Atchison, Topeka & Santa Fe Railway bridge 6904 over Nixons Draw, 3 meters north of the center of the 
track, opposite the railway bench mark 4336.62 which is on the east abutment. 

J3.--4t Krider, Roosevelt County, N. Mex., 30 meters south of the Atchison, Topeka EE Santa Fe Railway track a t  
tht? station, just outside the right-of-way fence, and 50 meters west of the gate. (Note 2.*) 

K,.-About 2.0 miles west of Krider, Roosevelt County, N. M a . ,  on top of the north end of the east abutment of 
the Atchison, Topeka & Sants Fe Railway bridge G94A, 2.75 meters north of the center of the track, and 0.1 meter 
north of the railway bench mark 4283.85 (iron bolt) at approximately the eame elevation. 

meters west of the fence to the cattle guard. (Note 2.*) I 

(Note 4.*) 

(Note 11.*) 

(Note l.*) , 

(Note 4.*) 
L,.-Tolar, Roosevelt County, N. Jfex., just outside the south right-of-way fence at the station. 
M,.-About 1.5 miles west of Tolar, Roosevelt County, N. Mex., on top of the north end of the east abutment of 

the Atchison, Topeka & Santa Fe Railway bridge 694A,0.2 meter south of the railway bench mark 4181.87 (iron bolt), 
and 2.8 meters from the center of the track. 

N,. -At Taiban, Roosevelt County, N. Jfex., M mile west of the Atchison, Topeka & Santa Fe Railway depot, 10 
meters south of the center of the main-line track, on tho south face of the reinforced-concrAe pump house, 0.7 meter 
from the northeast corner, 1.23 meters from the east side of the doorway, and 1 meter above the ground. 

03.-a/g mile west of Taihan, Roosevelt County, N. Nex., 440 meters west of the Atchison, Topeka & Santa Fe Rail- 
way reenforced-concrete pump house, 30 meters south of the center of the track at the east whistling post for a road 
croeaing, and just outside the right-of-way fence. 

Pa.-About 2.4 miles east of La  Lande, Roosevelt County, N. M a . ,  on the top of the north end of the east abutment of 
the Atchison, Topeka & Santa Fe Railway bridge 707B, 0.2 meter south of the railway bench mark 4168.56 (iron bolt), 
at approximately the same elevation, and 2.7 meters north of the center of the track, 

Q3.-At La Lande, Roosevelt County, N. Ma., in range with the west end of the Atchison, Topeka & Santa Fe  
Railway reinforced-concrete depot, 50 meters south of the southwest comer, 47 meters from the center of the main- 
line track, and 3 meters south of a ditch. (Note 2.*) 

Ra.-About 3.4 miles east of Fort Sumner, Gwldalupe County, N. %ex., on top of the north end of the east abutment 
of the Atchison, Topeka & Santa Fe Railway bridge 713B, 2.7 meters from the center of the track, and 0.1 meter south 
of the railroad bench mark 4118.00 (iron bolt). 

Sa.-About 0.7 mile east of Fort Sumner, Guadalupe County, N. Jfex., on the top of the north end of the east abut- 
ment of the Atchison, Topeka & Santa Fe Railway bridge 71GA, at the elevation of the railroad bench mark 4055.05, 
and 2.7 meters from the center of the track. 

T,.-At Fort Sumner, Gaudalupe County, N .  Jfex., GOO meters east of the Atchieon, Topeka R: Santa Fe Railway 
depot, on the right of way, 25 meters east of the east end of a passing track, 36 meters east of point of tangency of curve 
4280+10.2, and 33 meters north of the center of the track, 1 meter from the north fence, and 1 meter east of the fence 
to the cattle guard. 

Us.-At Fort Sumner, Guadalupe County, N. %ex., on the south face of the Atchison, Topeka & Santa Fe Railway 
reinforced-concrete depot, near the southeast comer, 0.9 meter east of the east side of the waiting-room door, and 1.35 
meters above the brick flagging. 

V3.-About 0.6 mile west 01 Fort Sumner, Guadelupe County, N. Hex., on top of the north end of the west 
abutment of the Atchison, Topeka & Santa Fe Railway bridge 717A. (Note 4.”) 

U. S. G. S. B. M. Fort Sumner.-At Fort Sumner, Guadalupe County, N. Nex., 1.5 miles west of the Atchieon, Topeka 
& Santa Fe Railway depot, a t  the west side of “Old Town,” on the north side of the road, 18 meters north of a line 
of telephone poles, and 50 meters west of an adobe house. The east end of tho Pecos River bridge bears S. 70’ W., a 
concrete arch bears N. 55O W., distant about 475 meters, and the west abutment of the railway bridge 717A bears N. 7OOE. 
The bench mark is a U. S. G. S. iron pipe,the center of the cap Ilattered down about 5 millimeters, but otherwise in 
good condition. 

(Note 2.*) 

(Note l .*) 

(Note 4.*) 

(Note 11.*) 

(Note l .*) 

(Note 4.*) 

(Note l.*) 

(Note 11 .*) 

(Note l.*) 

*See  pp. 162-166. 
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W,.-About 1.8 miles west of Fort Sumner, Guadalupe County, N. Mex., on top of the north end of the east abutment 
of the Atchison, Topeka & Santa Fe Railway bridge 718B, over the Pecos River, 2.65 meters north of the center of the 
track, 0.40 meter from the north end, and 0.91 meter from thc west side of the abutment. 

X,.-About 2.2 miles west of Fort Sumner, Guadalupe County, N. Ma., on top of the north end of the west abut? 
ment of the Atchison, Topeka & Santa Fe Railway bridge 71813, over the Pecos River, 3.5 meters north of the center 
of the track. (Note 4.*) 

Y,.-About 4.2 miles west of Fort Sumner, Guadalupe County, N. Mex., on the top of the north end of tht? east abut- 
ment of the Atchison, Topeka & Santa Fe Railway bridge 721-4, 2.7 meters from thc center of the track. 

Z,.-At Aguda, Guadalupe County, N. Xex., a t  the cast cnd of a 61101% cut on the Atchison, Topeka & Santa Fe 
Railway right of way, 43 meters mcst of the aes t  line of the concrete foundation of the section house, 9 meters west 
of a road crossing, 32 meters south of the track a t  the mail crane, and 1.2 meters from the south right-of-way fence. 
(Note 2.*) 

A,.-At Ricardo, Guadalupe County, N. Mex., on the east face of the pillar in  the center of the east end of the porch 
of the Atchison, Topeka & Santa Fe Railway reinforced-concrete depot, 1.3 meters above the ground. (Note l.*) 

I),.-About 2.7 miles west of Ricardo, Guadalzrpe County, N. Xm., just off the Atchison, Topeka & Santa Fe Rail- 
way right of way, at the telegraph pole marked “733,” 18 meters east of the rail section marking the exact mile, and 
35 meters south of the center of the track. 

C,.-At Evanola (Gillespie), Guadalupe County, N. Mm., just off the Atchison, Topeka R. Santa Fe Railway right 
of way, 36 meters south of the center of the track at the station sign, and 36 meters east of the rail section marking mile 
737. (Note 2.*) 

D,.-About 2.9 miles east of Yeso, Guadalzcpe County, I?. M a . ,  on top of the north end of the east abutment of the 
Atchison, Topeka & Santa Fe Railway bridge 7416, a t  the elevation of the railway bench mark 4696.07 (iron spike), 
and 2.85 meters from the center of the track. 

E,.-At Yczo, Guadalupe County, N. M a . ,  100 meters west of the Atchison, Topeka & Panta Fe Railway depot, 
on tho right of way, just east of a road crossing, about 40 meters north of the center of the main-line track, and 0.8 
meter from the fence. 

mile west of the Atchison. Topeka & Santa Fe Railway depot, on 
top of the northeast corner of the southeast footing of the coal chute, 7.6 meters south of the center of the maimline 
track. and 2.4 meters south of the center of a pawing track. (Note 1G.*) 

G,.-At Largo, Guadalupe County, N. Nm., on the right. of way of the Atchison, Topeka & Santa Fe Railway, 31 
meters south of the center of the track, in range with the west end of the section house, and 0.8 meter from the south 
fence. (Note 2.*) 

Il,.-About 0.9 mile west of Largo, Guadalupe County, N. Mex., on top of the north end of the east abutment of 
the Atchison, Topeka & Santa Fe Railway bridge 751A,O.15 meter north of the railway bench mark 4991.27 (iron bolt). 
(Note l.*) 

I,.-At Buclhanan, Guadalupe County, N. Jfm., on the Atchison, Topeka & Santa Fe Railway right of way, 285 
meters east of the depot, 43 meters south of the center of the tiack in range with the west end of the section house, 
and 20 meters east of a gate in the south fence. (Note 11.*) 

J,.-About 0.7 mile west of Buchamn, Guadalupe County, N. M a . ,  on top of the north end of the east abutment of 
the Atchison, Topeka & Santa Fe Railway bridge 7568, over Gillespie Draw, 2.6 meters from the center of the track 
and 0.15 meter south of the railway bench mark 5142.88 (iron bolt). (Note 4.*) 

K,.-About 2.7 miles west of Buchamn,  Guadalupe County, N. MPX., on top of the north endof the east abutment of 
the Atchison, Topeka & Santa Fe Railway bridge 758C, 2.55 meters from the center of the track and 0.25 meter south 
of the railway bench mark 5206.57 (iron bolt). (Note 16.*) 

L,.-At Cardenas, Guadalupe County, N .  Nex., on the Atchison, Topeka & Santa Pe Railway right of way, 240 meters 
east of the station sign, 78 meters east of the east side of the section house, 33 meters south of the center of the main-line 
track, and 6 meters west of a gate in  the south fence. (Note 2.*) 

M,.-About 1.2 miles west of Cardenas, Guadalupe County, N.  Nex., on top of the north end of the east abutment 
of the Atchison, Toprka & Santa Fo Railway bridge 762B, over Bonita Draw, 2.93 meters from the center of the track, 
and 0.13 meter north of the railway bench mark 5325.13 (iron boll). (Noto 4.*) 

R,.-At Duoro, Guadalupe County, N. Ma., on the Atchison, Topeka & Santa Fe Railway right of way, 224 meters 
east of the depot, 46 meters north of the center of the main-line track, and 1 meter from the fence. 

O,.-About 1.7 miles west of Duoro, Guadalupe Cwunty, N. Ma., on top of tho north end of the east abutment of 
the Atchison, Topeka & Santa Fe Railway bridge 770B, 2.8 meters from the center of the track. (Note l.*) 

!?,.-About 4.6 miles west of Duoro, Guadalupe County, N. ilfex., on top of the north end of the west abutment of 
the Atchison, Topeka & Santa Fe Railway bridge 7738, 2.85 meters from the center of the track. 

Q4.-At Casaus, Guadalupe County, N. My, on the Atchison, Topeka & Santa Fe Railway right of way, 473 meters 
east of the station sign, 30 meters south of the center of the track in range with the west side of the section house, and 
52 meters southwest of bridge 775B. 

R,.-About 1.5 mihs west of Casaus, Guadalupe County, N. Nm., on top of the east cnd of the south retaining wall 
of the double concrete arch 777.4 of the Atchison, Topeka & Eanta Fe Railway, 2.9 meters south of the center of the 
track. (Note 1.Y 

(Kote l.*) 

(Note 4.*) 

(Note 11.*) 

* 

(Node l.*) 

(Note 11.*) 
F,.-At Yeso, Guadalupe County, N. ilfex., 

I 

(Note 11 .*) 

(Note 16.*) 

(Note 11.*) 
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S,.-At Iden, Guadalupe County, N. ;Vex., on the Atchison, Topeka & Santa Fe Railway right of way, across thc 
track from and i n  range with the west end of the section house, 31 meters south of the center of the main-line track, 
and 1 meter from the fence. 

T,.-About 2.7 miles east of Vaughn, Guadalupe County, N. ilIex., on top of the west end of the north retainirg 
wall of the concrete arrh 784B on the Atchison, Topeka & Santa Fe Railway, 3.75 meters north of the center of the track. 
(Note 4.*) 

U,.-At Vaughn, Guadalupe County, N. i lk. ,  on north face of the center pillar of the porch of the Atchison, Topeka 
& Santa F e  Railway depot, 1.4 meters above the flagging. 

V,.-At Vaughn, Guadalupe County, N. i lh. ,  on top of the west pillar of the main entrance to the Atchison, Topeka 
& Santa F c  Railway reading room. 

W,.-About 1.4 mileswest of Vaughn, Guadalupe County, N. Jfex., just off the Atchison, Topeka & Santa F e  Railway 
right of way about 75 meters cast of milepost 789, on the east slope of a knoll opposite a rock quarry, and 34 meters south 
of the center of the track. (Note 2.9)  

&.-About 2.9 miles west of Vaughn, Guadalupe County, N. Uex., on top of the east end of the south retaining wall 
of the Atchison, Topeka & Santa F e  Railway concrete arch, 789A, over the E l  Paso & Southwestern Railroad tracks, 
about 4.0 meters below the rail. 

Y,.-At T e j m ,  Torrance County, N. M a ,  30 meters west of the west end of a passing track, on top of the east end 
of the north retaining wall of the Atchison, Topclta & Santa Fe Railway concrete arch 792A. 

Z,.-About 2.2 miles east of Carnero, Torrance County, N. Xex., on top of the south retaining wall of the double 
concrete arch, 795A, on the the Atchison, Topeka & Santa Fe Railway, 4.0 meters from the center of the track. (Note 

A,.-At Carnero, Torrance County, N. Nex., 247 meters west of the station sign, on top of the north end of the east 
abutment of the Atchison, Topeka & Santa F e  Railway bridge 798A,2.68 meters from thr center of the track. (Note I.*) 

B,.-About 3.4 miles east of Encino, Torrance County, N. .Vex., on top of the north end of the east abutment of 
the Atchison, Topeka & Santa F e  Railway bridge 800A, 2.62 meters from the center of the track. 

C,.-At Encino, Torrance County, N.  M u . ,  on the south face or front of the Atchison, Topeka & Santa F e  Railway 
reinforced-concrete depot, 0.7 meter west of the west side of the arch on the east end of the depot. 0.9 meter east of 
the east side of the door to the waiting room, and 1.3 meters above the flagging. 

D,.-About 2.2 miles west of Encino, Torrance County, N. Xex.,  just off the Atchison, Topeka & Santa F e  Railway 
right of way, 33 meters south of the center of the track a t  milepost 806, and on the north side of a wagon road. (Note 2.*) 

E,.-About 1.8 miles east of Negra, Torrance County, N. Xex.,  on top of the north end of east abutment of the 
Atchison, Topeka & Santa F e  Railway bridge SOGA, 2.9 meters north of the center of the track. 

F,.-At Negra, Torrance County, N. Hex., on top of the north head wall of the Atchison, Topeka & Santa F e  Railway 
cast-iron culvert 808B, 3.4 meters from the center of the track. 

G,.-About 2.9 miles east of Pedernal, Torrance County, N. ilfm., on top of the north end of the east abutment of 
the Atchison, Topeka & Santa Fe Railway bridge 812A, 2.8 meters from the center of the track. 

H,.-At P e d m a l ,  Torrance County, N. Ma., on the Atchison, Topeka & Santa F e  Railway right of way, 32 meters 
south of the center of the track, in  range with the east end of the depot. 

I,.-At Dunmoor, Torrance County, N. ilfex., a t  the east end of a passing track, 500 meters east of the station sign, 
on top of the north end of the east abutment of the Atchison, Topeka & Santa P e  Railway bridge SISA, 2.8 meters from 
the center of the track. 

J,.-About 2.8 miles west of Dunmoor, Torrance County, N. M a . ,  on the Atchison, Topeka & Santa F e  Railway 
right of way, 30 meters south of the center of the track, a t  milepost 822, about 110 meters east of a point of curve. 
(Note 2.*) 

K,.-About 3.1 miles east of Lucy, Torrance County, N. dfez., on top of the east end of the north retaining wall of the 
double concrete arch 825A on the Atchison, Topeka & Santa Fe Railway. 

I,,.-About 0.9 mile cast of Lucy, Torrance County, N. Mu., on top of the north end of the east abutment of the 
Atchison, Topeka & Santa F e  Railway Lridge 8278. (Note 1G.*) 

M,.-At Lug, Torrance County, N. Ne.c., 33 meters south of the center of the track a t  the Atchison, Topeka & Santa 
Fe Railway depot. (Note 2.*) 

$!,.-About 4.2 miles west of Lucy, Torrance County, N. &x., on the Atchison, Topeka & Santa Fe Railway right 
of way, 32 meters south of the center of the track a t  milepost 833. (Note 2.*) 

O,.-At Silio, Torrance County, N. Mex., on the Atchison, Topeka & Santa Fe Railway right of way, N mile east of 
the station sign, and 28 meters south of the center of the track a t  milepost 836. 

P,.-At Willaid, Torrance County. N. Uez., on the south face of the Atchison, Topeka & Santa P e  Railway pump 
house, 0.20 meter from the southwest corner, and 1.50 meters above the ground. 

Q,.-At Willard, Torrance County, N .  Hex., about M mile east of the Atchison, Topeka & Santa Fe Railway depot, 
on the right of way, 33 meters south of the center of the track, and 65 meters east of the crossing of the New Mexico Cen- 
tral Railroad tracks. (Kote 2.*) 

R,.-At W i l h r d ,  Torrance County, N .  Afex., on the south face of the Atrhison, Topeka & Santa Fe Railway rein- 
forced-roncrzte depot, 0.60 meter east of the east side of the waiting-room door, 0.67 m&r west of the west side of the 
porch arch, and 1.37 nietcrs above the flagging. 

(Note 2.*) 

(Note l.*) 

(Note l.*) 

(Note l.*) 

(Note lo.*) 

l.*) 

(Note 

(Note l.*) 

(Note l.*) 

(Note l.*) 

(Note l.*) 

(Note 2.*) 

(Note L*) 

(Note N.*) 

(Note 2.*) 

(Note 4.*) 

(Sote l.*) 

* SW pp. 162-1GG. 
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S,.-About 3.8 miles west of Willard, Torrance County, N. Mex., on top of the east end of the north retaining wall 
of the Atchison, Topeka & Santa Fe Railway concrete arch 845A. 

T,.-At Broncho, Torrance County, N. Mex., on the Atchison, Topeka & Santa Fe Railway right of way, 31 meters 
south of the center of the track, in range with the west side of the section house, 0.8 meter from the south fence, and 5 
meters east of the east end of a passing track. (Note 2.*) 

U,.-At Broncho, Torrance County, N. Mex., about 70 meters west of the west end of a passing track, on top of 
the north end of the east abutment of the Atchison, Top .ka & Santa FA Railway bridge 8490. (Note 4.") 

V,.-About 3.6 miles east of Jfountuinair, Torrance County, N. Xex., 011 top of the north end of the east abutment 
of tlie Atchison, Topeka & Santa Fe Railway bridge 85i"A. (Note l.*) 

\v6.-At Mountainair, Torrance County, N. Xex., 0.4 mile east of the Atchison, Topeka & Santa Fe Railway depot, 
on top of the south end of the .east abutment of bridge 8554. (Note 4.*) 

X,.-At Mountainair, Torrance County, N .  #ex., on the south face of the Atchison, Topeka & Santa Fe Railway 
reenforced concrete depot, 0.95 meter east of the east side of the waiting-room door, 0.70 meter west of the west side ob 
the porch arrh, and 1.34 meters above the flagging. (Note L*.) 

Y,.-About 1.7 miles west of Mountainair, Torrance County, N .  Hex., on top of the north retaining wall of the 
Atchison, Topeka & Santa Fe Railway concrete arch 8578. (Note 4.") 

2, -About 3.8 miles west of Mountainair, Torrance County, N .  Nex., on top of the north end of the west abutment 
of the Atchison, Topeka & Santa Fe Railway bridge 8598. (Note 4.") 

A,.-& Abo, Torrance County, N.  M a . ,  on the Atchison, Topeka & Santa Fe Railway right of way, 35 meters south 
of the center of the track, and 0.5 meter from the south fence, in range with the west side of section house, and 30 meters 
east of bridge 8G1D. 

B,.-About 0.6 mile west of Abo, Torrance Coung ,  N. Mex., on top of the north end of the east abutment of the 
Atchison, Topeka & Santa Fe Railway bridge 8628. (Note 1.&) 

C,.-About 2.8 miles west of Abo, Torrance County, N. Nu., on top of the north end of the east abutment of the 
Atchlson, Topeka & Santa Fe Railway bridge 8651). (Note 4.") 

Do.-About 0.4 mile west of Scholle, Valencia County, N. Mex., on top of the north end of the east abutment of the 
Atchison, Topeka & Santa Fe Railway bridge 8698. (Note 1.") 

E,.-About 0.9 mile west of Schollc, Valencia County, N. illex., on top of the east enG of the north retaining wall 
of the Atchison, Topeka & Santa Fe Railway concrete arch 869B. (Note 4.") 

Fa.-About 2.5 miles west of Scholle, Valencia County, N .  Nex., on top of the north end of the east abutment of the 
Atchison, Topeka & Santa Fe Railway bridge 871B, the first bridge over the Rio Abo going down the canyon. (Note 1.") 

Go.-About 1.2 miles east of Sa& (siding), Valenn'a County, N. Nez., on top of the north end of the west abutment 
of the Atchison, Topeka & Santa Fe Railway bridge 8748, the last bridge over the Rio Abo going down the canyon. 
(Note 4.") 

I&,.-At Sais (siding), Valencia County, N .  M a . ,  on the Atchison, Topeka & Santa Fe Railway right of way, 54 
meters south of the center of the track, 0.8 meter from fence, and 17 meters east of the range of the east side of the 
section house. (Note 2.") 

I,.-At Becker, Valencia County, N .  Mex., on the west face of the Atchison, Topeka & Santa Fe Railway reenforced 
concrete pump house, 0.27 meter from the northwest corner, 1.17 meters above the ground, 0.38 meter north of the 
north side of the window, and 0.18 meter below the window sill. 

J,.-At Becker, Valencia CounJy, N .  Hex., on the south face of the Atchison, Topeka & Santa Fe Railway reenforced 
concrete depot, 0.80 meter east of the east side of the waiting-room door, and 1.3 meters above the flagging. (Note 1.") 

Ka.-1 mile west of Bodega, Valencia County, N. Ncx., 23 meters south of the Atchison, Topeka & Santa Fe Rftil- 
way track a t  the rail section marking mile 887, and 3 meters east of the telegraph pole marked "887." (Note 2.") 

L,.--About 2.1 miles east of Madrone, Valenciu County, AT. Hex., 23 meters south of the center of the Atchison, To- 
peka & Santa Fe Railway track, 7 meters west of the telegraph pole marked 890, % mile west of a long cut, on the west' 
slope of a small sandy knoll. (Note 2.*) 

hf,.-At Nadrone, Vulencia County, N .  Mex,, on the Atchison, Topeka & Snnta Fe Railway right of way, i n  front 
of and across the track from the section house, 23 meters east of the center of the track, 4 meters east of a ditch, and 
1 meter above the grade of the railroad. 

N,.-About 2.8 miles east of BeZen, Vulenciu County, N. Jfiz., on top of the north end of the east abutment of tho 
Atchison, Topeka & Santa Fe Railway bridge 893A over the Rio Grande. 

O,.-Abou.t 2.7 miles east of Belen, Valencia County, N. Ma., on the south end of the west abutment of the Atchi- 
eon, Topeka & Santa*Fe Railway bridge 893A over the E o  Grande. (Note 4.") 

U. S. G. S. 4793.-About 1.7 miles south of Belen, Valcnda County, N. Mez., 50 feet west of the junction of the ht- 
chison, Topeka & Santa Fe Railway main line with the Belen cut-o€f, 260 feet south of milepost 934. (Note 18.") The 
top of the cap was found apparently battered down about 1.5 centimeters; the cross in  tho center was, however, taken 
a8 the bench mark. 

Pa.-At Belen, Valencia County, N .  Nex., on the east face of the Atchison, Topeka & Santa Fe Railway pebble- 
dashed brick depot, 0.64 meters from tlie northeast corner, 1.3 meters above the flagging. 

&,.-At Bclen, Valencia Counly, N.  Sa., in tlie sidewalk i n  the center of the north arch on the east side of the 
porch of the Atchison, Topeka & SantiL Fe Railway eating house, x pebble-dashed brick structure, 100 meters east of 
the depot. (Note 4.") 

(Note 1.8) 

(Note 2.") 

(Note 4.") 

(Note 2.") 

(Note 1.") 

(Note l.*) 

* See pp. 162-100. 
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U. S. G. S. 4808.-About 1.2 miles north of Belen, Vulenciu County, N .  Hex., 50 feet east of the Atchison, Topeka 
& Santa Fe Railway tracks at a road crossing. (Kote 18.") 

U. S. G. S. 4821.-About 5.7 miles south of Los Lunus, Vulenciu County, N .  Jfex., at the south end of the Mexican 
town of Los Chaves, 12 meters west of the Atchison, Topeka & Santa Fe Railway track, opposite the first pole south 
of milepost 928, on the west side of a wagon road paralleling the railroad, and 3 meters north of a large cottonwood tree. 

U. S. G. S. 4833.-About 3.0 miles south of Los Lunas, Vulencia County, N. Ma., 50feet east of the Atchison, Topeka 
& Santa Fe Railway track, 10 feet north of a gate. (Kote 18.") 

Re.-About 1.7 miles south of Los Lunas, Vulencia County, N.  dfex., 17 meters west of the Atchison, Topeka & 
Santa Fe Railway tracks, 160 meters south of milepost 924, 0.5 meter south of the right-of-way fence, 7 meters east of 3 
cottonwood tree on the bank of an irrigation ditch, and 1.5 meters north of a gate and of a road crossing. (Note 2.") 

&.-At Los Lunas, Valencia County, N. Mex. ,  200 meters south of the Atchison, Topeka & Santa Fe Railway sta- 
tion, on the east face of the stone pump house, 0.34 meter north of the southeast corner, 0.34 meter south of the window 
at the level of the sill, and 1.34 meters above the ground. 

U. S. G. S. 4851.-At Los Lunas, Valencia County, N .  Mm., 700 feet north of the Atchison, Topeka & Santa Fe Rail- 
way station, GO feet west of the track at a road crossing, at the northeast corner of Solomon Lunas's yard fence. (Note 18.") 

T,.-About 2.7 miles north of Los Lunas, Valencia County, N. Hex., 15 meters east of the Atchison, Topeka & Santa 
Fe Railway tracks, 15 meters south of a gate, and 23 meters south of an old irrigation ditch. 

U. S. G. S. 4891.-At Isletu, Bernalillo County, N. dfex. (See p. 241.) 
N,.-At Isletu, Bernalillo County, N. Uex. 

(Note 18.") 

(Note 4.") 

(Note 2.") 

(See p. 241.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN LOUISVILLE, KY.,  AND CAIRO, ILL., ESTABLISHED BY THE CORPS 

OF ENGINEERS, UNITED STATES ARMY, I N  1903, 1905, AND 1900. 

(These descriptions are from information furnished by the Chief of Engineers. Changes have been made chiefly 
for the purpose of Condensing under general notes and indexing according to locality.) 

U. S. E. B. M. No. 10 (=602B).-At Louisville, Jefferson County, Ky.,  the north quadrant of a cross in a circle 
on an old abutment on the southside of the Louisville & Portland Canal, near the west end of the gate recem near Tenth 
Street. 

U. S. E. B. M. 603.-At Louisville, Jeferson County, Ky., on the south side of the Louisville & Portland Canal, 
about a mile east of the locks a t  Twenty-seventh Street. The mark is the top of an iron post, 3 feet underground, 3.75 
meters from the eastern one of two cram marks in the canal wall, and 3.35 meters from the western one. 

U. S. E. B. M. 604M.-At Louisville, Jefferson County, Ky.,  on the west side of the approach to the Twenty- 
seventh Street Bridge. The mark is the top of an iron bar 4.3 meters south of the engine house. 

P. B. It. G04.-At Louisville, Jefferson County, Ky.,  near the foot of the stone steps and revetment in the rear of 
the power house a t  the upper lock chamber of the Louisville & Portland Canal. (Note 61.") 

Guard Pier.-At Louisville, Jefferson County, Ky., a cross cut on the north abutment of the guard gates of the 
SO-foot lock of the Portland & Louisville Canal, 3.14 meters north of the south face of the abutment and 17.77 meters 
east of a bridge. 

P. B. M. 61)4A.-At Louisville, Jf lerson County, Ky.,  asquare, 1etteredU. S.  B. M., cut in the west face of the down- 
stream side of the mouth of the Thirty-fourth Street sewer, 1.5 meters from the nortcwest comer, and 1.8 meters below 
the top of the sewer. 

P. B. M. 605.-At Louisville, Jefer80n County, Ky., opposite the plant of the Barth Leather Co., at New Albany, 
Ind., about 250 meters upstream from an old brick residence on the Kentucky shore, and 380 meters below the North 
Thirty-fifth Street sewer. (Note 61.") 

P. B. M. 606.-At Louisville, Jefferson County, Ky.,  opposite the lower old frame house between the pumping 
station and the sawmill a t  New Albany, Ind., and directly opposite the rock ledge above Falling Run. The mark 
is the center of a cast-iron cap under a box lid, 3 feet below the surface of the ground. 

P. B. M. G07.-At Louisville, Jefferson County, Ky.,  at the top of the bank in Fontaine Ferry Park, 110 meters above 
the steps to the bathing beach, 76 meters above the bath houses, and opposite apoint midway between the brick house 
and the upstream end of a rock ledge. (Note 61.") 

P. B. M. 607A.-At Louisville, Jefferson County, Ky., below Fontaine Perry Park, a t  the mouth of the Broadway 
sewer. The mark is a croas cut on an anchor bolt, the seventh in the land-side row counting from the upstream end of 
the mouth of the sewer. The capstone of the sewer ia marked with a crow lettered U. S .  B. M. 

P. B.M.G08.-At Louisville, Jefferson County, Ky.,  about 40 meters below the steps at the entrance to Riverview 
Park, and 5 meters down from the dancing pavilion, a t  the top of a bank. 

P. B. M. 609.-At Louisville, Jefferson County, Ky.,  opposite a one-story yellow house under a large silver poplar 
tree on the Indiana shore, 5 meters back from the top of the first bank above the river. 

P. B. M. GlO.-G miles below Louisville, Jeferson County, Ky.,  a t  the top of the first bank above the river, and about 
250 meters below a new frame house with a metal roof, on the Indiana shore. (Note 61.") 

P. B. M. Gl1.-7 miles below Louisville, Jefferson County, Ky., 5 meters back from the top of the first bank above 
theriver, about 300 meters above the white brick house at the head of Hughes Bar, and opposite a point midway between 
a whitewashed barn and frame house on the Indiana shore. (Note 61.") 

(Note 61.") 

(Note 61.") 

*See pp. 162-166. 
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P. B. M. 6 1 2 . 4  miles below Louisville, Jefferson County, Ky . ,  halfway between the top of the first bank and the foot 
of the second bank above the river, about 400 meters above the Government light at  Hughes Bar, and opposite a barn 
about 250 meters back from the top of the bank on the Indiana shore. (Note 61.") 

P. B. M. 613.-9 miles below Louisville, Jefferson County, Ky . ,  midway between the top of the first bank and the 
foot of the second bank above the river, about 295 meters above a gully 45 meters wide, and about 400 meters below a 
one-and-one-half story frame house on the Indiana shore. (Note 61.") 

P. B. M. 614.-In Jefferson County, Ky., near Bridgeport (Locust Point post office, Ind.), at the top of the first bank 
above the river, and about 300 meters below a two-story frame house on the Indiana shore. (Note 61.") 

P. B. M. 614A.-In Jeferson County, Ky . ,  opposite Bridgeport (Locust Point post office, Id.)  on the second terrace 
above the river. The mark is a railroad spike in the root of a 38-inch maple tree, which has been blazed by fire on the 
side away from the river, and on which the high-water marks of 1883 and 1884 are cut. 

P. B. M. 615.-Near Greenwood Landing, Jefferson County, Ky., 8 meters back from the top of the first bank above 
the river, and about 200 meters above a whitewashed barn on the Indiana shore. 

P. B. M. 616.-At Greenwood Landing, Jeferson County, Ky., at the foot of the second bank above the river, and 
about 250 meters above the Government light at Beelers Landing, Ind. (Note 61.") 

P. B. M. 617.-In Jefferson County, Ky.,  near Stewarts Landing, Ind.,  at the foot of the second bank above the river, 
opposite a point about 200 meters above the upstream side of the second ravine below Frank McHarry's tomb on the 
Indiana shore, and 0.6 meter down hill from the line of two 3-inch elm stumps, 2.1 meters apart. 

P. 13. M. 618.-Near Valkr/ Station, Jeferson County, Ky., about 900 meters above the highway leading to the 
station, and opposite a point about 500 meters above the steps on the Indiana shore, leading to Maple Grove. (Note 61.") 

P. B. M. 619.-Near Johnsontown, Jefferson County, Ky.,  at the foot of the second bank above the river, W mile 
below Johnsontown Road Landing, % mile above Tyelve-Mile Light, and opposite a two-story frame dwelling, sur- 
rounded by 3 red outbuildings, on the Indiana shore. (Note 61.") 

P. B. M. 620.-Near Bethany, Jefferson County, Ky.,  at the line of cultivation 560 meters below Twelve-Mile Light, 
and opposite a point about 550 meters below an old barn on the Indiana shore. (Note 61.") 

P. B. M. 621.-Near Kosmosdalc, J e f f m o n  County, Ky.,  and nearly opposite Rees Landing, Ind.,  under the top of 
the second bank above the river, opposite the point of a cliff, and about 300 meters below a dwelling house on the 
Indiana shore. (Note 61.") 

P. B. M. G22.-Near Kosmosdale, Jeferson County, Ky., 6 meters from the top of the river bank, near the line of 
cultivation, and about 150 meters below the whitewashed barn at Rees Landing on the Indiana shore. (Note 61.") 

P. B. M. 623.-Near Kosmosdale, Jeffmson County, Ky., at the top of the river bank, 10 meten from the line of cul- 
tivation, and about 900 meters above the Government light at Rosewood Landing, Ind. (Note 61.") It ww searched 
for without success in 1910. 

P. B. M. 623A.-At Kosmosdale, Jefferson County, Ky., a cross cut on the anchor bolt, 0.78 meter north of the south 
end of the pedestal at the south foot of the stiff-leg derrick of the Kosmos Cement Works. 

P. B. M. 624.-At Kosmosdale, Jeferson County, Ky.,  near the top of the river bank, about 120 meters below the 
Kosmos Cement Works, and 5 meters above a large cottonwood tree with an electric light suspended from the side 
facing the river. (Note 61.") It was searched for without success in 1910. 

P. B. M. 625.-Near Kosmosdale, Jeferson County, Ky . ,  9 meters back from the top of the first bank above the river, at 
the edge of a line of willows and opposite a two-story frame house on the Indiana shore. 

P. B. M. 626.-In Jefferson County, Ky.,  near West Point,  Hardin County, Ky., about 35 meters directly up the river 
bank from a large rock at the waters edge, about 7 by 5 by 3.5 feet. (Note 61.") 

U. S .G. S. 441.-At WestPoint, Bardin County, Ky., at the southeast corner of Highland and Carter Streets, on the 
stone window sill of the Kentucky and Indiana Bank Building. 

P. B. M. 627.-At P'ist Point,  Hardin County, KII., 9 meters back from the top of the river bank, 240 meters below 
the Government light, and 3.7 meters from a fence line. (Note 61.") 

P. B. M. 62S.-Near West Point, Hardin County, Ky., at the edge of the willow line near the foot of the second bank 
above the river, and opposite a point about 240 meters above a white frame house under a cliff on the Indiana shore. 
(Note 61.") 

P. B. M. 629.-In Bardin County, Ky . ,  opposite Evans Landing, Id . ,  9 meters back from the top of the first bank 
above the river, and opposite the Government light on the Indiana shore. 

P. B. M. 630.-In&feade County, Ky . ,  near Browns Landing, Ind., at the top of the first bank above the river, at  the 
edge of cultivation, and opposite a point about 240 meters below the white frame house at Browns Landing. (Note GI.") 

P. B. M. 631.-In Meade County, Icy., near Browns Landing, Ind., at the top of the first bank above the river, and 
opposite a point midway between the Government light on the Indiana shore and the mouth of hfosquito Creek. (Note 
61.") ~ 

P. B. M. 632.-Nearhock Eaven, Meade County, Ky . ,  at the foot of the second bank above the river, 15 meters below 
a one-story frame house on the Kentucky shore, and opposite a point about 120 meters below the mouth of Mosquito 
Creek on the Indiana shore. (Note 61.") 

I?. B. M. 633.-Near Rock Daven, Meade County, Ky.,  at tho top of the river bank, about 375 meters above the 
mouth of Otter Creek, Ky., and opposite IIughes Landing, Ind. 

(Note 61.") 

(Note 61.") 

(Note G1.*) 

(Note 17.") 

(Note 61.") 

(Note 61.*) 

* See pp. 102-1GG. 
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P. B. M. G34.- % mile above Rock Haven landing, Meade County, Ky . ,  on the serond terrace of the river bank, 
and 15 meters below the Government light. 

P. B. M. G35.-At Rock Daven, Meade County, Ky . ,  in  dense willows at the foot of the river bank, and about 30 meterE 
below the mouth of the creek. (Note 61.") 

P. B. 11.635 A.-At Rock Baven, Meade County, Ky . ,  a cross cut in  the top of a ring bolt, about 30 metcrs below the 
mouth of thc creek. 

P. B. M. G36.-Near Rock Haven, Meade County, Ky., opposite Cedar Farm Landing, Id., and about 200 nieteia 
above a large hay barn in a cedar grove on the Indiana shore. 

P. B. If. G37.-Near Dittoes Landing,Meade County, Ky . ,  near the top of the river bank, opposite a point about GO 
meters below a large barn on the Indiana shore, and about 725 meters above the Government light at thc landing. 
(Note 61.") 

P. B. M. G38.-Near Dittoes Landing, Meade County, Ky . ,  at the top of the first terrace of the river bank, and about 
725 meters above Tobacco Landing, Ind. 

P. B. M. 639.--In Meade County, Ky.. about W mile below Tobacco Landing, Ind., a t  the top of tlic river bank, 
near the line of cultivation, about 350 mcters above the mouth of a small branch on the Kentucky shore and opposite 
a red-rock cliff on the Indiana shore. 

P. B. M. 640.-Near Brandcnburg, Meade County, Ky., at the top of the river bank near the line of cultivation, % 
mile above hlillers Landing, and about 300 meters above the one-story white frame house at  the mouth of a creek 
on the Indiana shore. (Note 61.") 

P. B. A i .  G41.-Near Brandenburg, Meade County, KIJ., at the highest point of the river bank, between a frame house 
and a clump of large trees at the head of Brandenburg Bar, and about 200 meters above the Govcrnment light on the 
Indiana shore. (Xote 61.") 

P. B. M. 642.-About 1 mile above Brandenburg, Mdade County, Ky.,  on the top of thc river bank in  cultivated 
ground, and about 300 meters below a one-story white frame house at the top of the bank on the Indiana shore. (Note 
61.") In 1910 it was found to be  broken and unreliable. 

P. B. M. 643.-At Brandenburg, Mcade County, Ky., in  the courthouse yard, 9 meters north of the northwest corner 
of the courthouse. (Note 61.") 

P. B. M. 643 A.-At Brandenburg, Meadc County, Ifij., a square, cut and 1etteredU. 8. 13. M., on thestonewater 
table, 1.5 meters south of the northwest corner of the courthouse. 

P. B. M. 644.-About 1 mile below Brandenburg, dfeade County, Ky.,  on the steep rocky river bank, and opposite 
a point about 475 meters above the mouth of Buck Creek on the Indiana shore. I n  1910 the top of the bench mark 
was found to be  cracked. 

P. B. M. G45.-1n Meade County, Ky., about 300 meters above the landing at  Mauckport, Innd., on the top of the rivcr 
bank at the edge of cultivation, about 125 meters below a small branch, and about 215 meters below an old frame house 
with a row of cedars in front of it. 

P. B. M. 646.-In Meade County, Ky . ,  % mile below Mauckport, Ind., midway between the top of the first bank 
and the foot of the second bank above the river, and about 150 meters above the mouth of a small creek 5 feet wide. 
(Note Gl.*) 

P. B. If. 647.-In Meade County, Ky . ,  near Mauckport, Ind., about 120 meters below the road at Ilaynes Landing, 
under a large elm tree at the foot of the second bank above the river. 

P. B, hf. G48.-1n Meadc County;Ky., near Mauckport, Ind., a t  the top of the river bank near the line of cultivation, 
about the center of I-Iaynes Bar, about 550 meters above the mouth of a small creek, and opposite a point midway 
between Haunted Hollow and two frame houses a t  the mouth of the next hollow below on the Indiana shore. (Note 
61.") 

P. B. M. 651.-In Meade County, Ky.,  near Mauckport, Ind., % mile below the Kosmos cement quarry, a t  the top 
of the river bank, 18 meters north of an old frame house belonging to the Kosmos Cement Co., about 30 meters above the 
mouth of a small branch. 

P. B. M. G54.-Near Crecelius, Meade County, KJ., near the top of the river bank in  a gully made by a small field 
drain, about 6 meters below the line of cultivation, about 360 meters below a landing, about 240 meters above the mouth 
of a small branch, and opposite a point about 300 meters above the mouth of Big Indian Creek on the Indiana shore. 
(Note G1.*) 

P. R ,  M. 655.-Near Crecelius, Meade County, Ky., at the top of the river bank in the meadow at Shaws Landing, 
about 600 meters above Swans Landing on the Indiana shore, and about 25 meters below a hay barn. 

P. B. M. 656.-Near Creeelius, Meade County, Ky . ,  about 6 meters below the foot of the second bank above the river, 
oppositc a point about 490 meters above a white log house at the upstream side of a ravine on the Indiana shore. 
(Note 61.*) 

P. B. M. 657.-Near Creceliiis, Meade County, Ky.,  a t  the top of the river bank, at the edge of a cultivated field 
about 30 meters above Crecelius Landing, and opposite Kendles Lauding above Upper Blue River Island. (Note G1.*) 

P. B. M. 658.-Near Peckcnpaugh, Meade County, Ky., 6 meters back from the top of the first bank above the river, 
about 60 meters below Peckenpaugh landing, and opposite the center of Upper Blue River Island. 

P. B. M. 660.-In Meade County, Ky., near Leavenworth, Ind., 12 meters bark from the top of the river bank, and 
opposite B point about 90 metcrs below the mouth of Big Blue River. 

(Note Gl.") 

(Note 61.*) 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note G1.*) 

(Note 61.") 
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P. B. M. 661.-In Meade County, Ky . ,  near Leavenworth, Id . ,  at the top of the river bank in a pear orchard, 8 

meters above a yellow cottage belonging to Mrs. Eiggins of New York, and nearly opposite Leavenworth Wharf on the 
Indiana shore. (Note 61.") 

P. B. M. GG1A.-At Leavenworth, Crawford County, Id . ,  at the northeast corner of Frank and Nelson Streets, on 
the foundation capstone, 3.7 meters east of the southwest corner of the Merchantnts Hotel. The mark is a chiseled square 
lettered "B. hf." 

High Water 1883.-At Leavenworth, Crawford County, Ind . ,  on the inside of the rear wall of Sliaw's old warehouse 
on the ea& side of Nelson Street, and about 15 meters north of Second Street. 

High Water 1884.-At Leavenworth, Crawford County, Ind. ,  in the same location a~ high water 1S83. 
P. B. M. 662.-In Meade County, K y . ,  below Leavenworth, Ind . ,  in a dense willow growth at the top of the river 

bank about 300 meters below Indian Bollow. (Note 61.") 
P. B. M. G63.-In Neade County, E y . ,  near Leavenworth, Ind., at tlie top of the river bank near the line of cultiva- 

tion and opposite a point about 360 meters below a log house on the Indiana shore. 
P. B. M. G64.-Near Crecelius, Meade County, K y . ,  at the top of the first terrace above tlie river in agrowtliof willows 

near the line of cultivation and opposite a point about 490 meters below a frame house on the Indiana shore. (Note 61.") 
P. B. M. G65.-Near Crecelius, dfeade County, E y . ,  at the top of the first terrace above the river, at tho lineof culti- 

vation, and about 30 meters below a large beach tree below Allens Landing. 
P. B. M. 666.-At Crecelius, Meade County, K y . ,  at the top of tlie river bank about GO meters below Crecelius 

Landing, about 50 meters below a small branch, and opposite Schooners Point on tlie Indiana shore. (Note 61.") 
P. B. M. 6G7.-Near Crecelius, Meade County, Ky . ,  on a rock about 4 by 5 feet about 400 metem below the light 

at Schooners Point. The mark is a square cut on the rock and lettered "U. S. B. M." 
P. 13. M. 668.-Near Crecelius, Meade County; K y . ,  at the line of vegetation on the river bank, about 250 meters 

above a white houso and about 300 meters above Lyons Landing on the Indiana shore. The mark is a square cut 011 
a stone and lettered "USBMG68." 

P. B. M. 669.-Near Cedar Branch, Meade County, Ky . ,  at the top of the first terrace above the river, and about 300 
meters below the Government light at Cedar Branch. (Note Gl.*) 

P. B. M. 670.-Near Cedar Branch, Meade County, Ky . ,  about 240 meters below Holcrofh Landing, Ind., 2.1 metem 
above a large stoiie 6 by 15 by 25 feet on the river bank. (Note 61.") 

P. B. M. 67L-Ncar Wolf Creek, Neade County, Ky . ,  opposite Capo Sandy Landing on the Indiana shore. and about 
200 meters below the mouth of a small creek. 

P. B. M. 672.-Near wolf Creek, Afeeade County, xy., ilt the top of the first torracc above the river near the line of 
cultivation, and opposite a point about 490 mehrs below the Government light at Peepenpauglis Bar on the Indiana, 
shore. (Note 61.") 

P. 13. M. 673.-Near Wolf Creek, Neade County, Ky., at the top of the river bank at the ec!ge of cultivation about 
725 meters above Wolf Creek Landing. 

P. B. M. 674.-Near Wolf Creek, Meade County, K y . ,  about mile below Wolf Creek Landing, at the top of tlie river 
bank at the edge of cultivation and about 100 meters below the Government light in a tree. 

P. B. M. 678.-In Meade County, K y . ,  near Al ton ,  Ind., on the Hardin farm on tho  top of tho river bank at the edge 
of cultivation, about 290 meters above tlie landing and 75 meters below a steamboat wreck near tlie Kentucky shore, 
and opposite a point 240 meters above a one-and-one-half story frame house above Gaileys Landing on the Indiana 
shore. (Note 61.") 

P. B. M. G79.-Near Concord@ Meade County, K y . ,  at the highest point of tlie first bank above the river, about 
120 meters above Willards Landing, and about 430 meters above Rona Landing. (Note 61.") 

P. B. M. 680.-Near Concordia, Meade County, Ky . ,  at the highest point of the river bank at the cdgc of a cultivated 
field, about 490 meters above a large barn on the Indiana shore, about 275 meters above a frame house in Kentucky, 
and opposito a deserted log house in Indiana. (Note 61.") 

P. B. M. 681.-Near Concordia, Meade County, Ky . ,  near tlie top of tlie river bank in a cottonwood grove about 3 
mi le  above Boom IIollow Light, and 18 meters back from tlie willow line. 

P. B. M. G82.-Near Concordia, ueade County, Ky., on a ledge in the stone quarry 1 mile above Concordia Landing 
and about 240 meters below a large barn on the Indiana shore. The mark is a square cut on the rock and lettered 
U. S. 13. MI 682. 

P. 13. M. G83.-At Concordia, Neade County, Ky., at the top of the bank on the south side of the first street below the 
landing, 1.8 meters east and 4.6 moters north of the northeast corner of an old frame hotel., (Note 61.") 

P. B. M. 684.-1 mile below Concordia, Meade County, K y . ,  in a cornfield a t  the top of the river bank, about 200 
meters below an old house and about 

P. B. M. 685.-Near Concordia, Neade County, Ky., at the top of tlie river bank at tho edge of a cu1t)ivated field on 
S. P. Burch's farm at the head of Flint Island, about 450 meters below Burch Landing and about 240 meters above the 
line of vegetation on tliQ island. 

P. B. M. 686.-On F l i n t  Island, Ncade County, Ey. ,  at the foot of a steep bank on tlie island, about 125 meters above 
the Government light on a sycamore treo, about 280 meters above the dike at tho foot of the island, and opposito a large 
barn on the Indiana shore. 

(Note 61.") 

(Note 61.") 

(Note G1.*) 

(Note 61.") 

(Note 61.") 

(Note 61.") 

mile above the Government light. (Note 61.") 

(Note 61.") 

(Note 61.") 
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P. B. M. 687.-On Fl in t  Island, Xeade County, K y . ,  at the top of the river bank in a cultivated field, GO meters be- 
low the Governmext light near the foot of the island, and about 275 meters above Blue Grass Landing. (Note 61.") 

P. B. M. 687A.-On F l i n t  Island, Meade County, Kg., about 240 meters below Blue Grass Landing and about 
mile below the Government light, on a large sandstone rock at the edge of vegetation. The mark is a square cut in the 
rock, and lettered U. S. B. M. 

P. B. hf. GS8.-At Burchs Landln?, Breckinridje County, K y . ,  on the first terrace above the river at the edge of a 
cultivated field, opposite a point about 90 meters above a large barn in a meadow on the Indiana shore, which is about 
275 meters above the mouth of Oil Creek. 

P. 13. M. 659.--Near Chenault, Breckinridge County, Ky . ,  on the first terrace above the river at the edge of a culti- 
vated field, near three large cottonwood trees, and about 90 meters below the mouth of a creek on the Indiana slwre, 
which is about 275 meters below Derby Landing, opposite the upper end of a detached hill below Derby Landing. 
(Note 61.") 

P. B. M. 690.-At Chenault, Breckinridge County, Ky . ,  on the second terrace above the river in a pasture field, about 
450 meter8 below Chenault Landing, about 125 meters above a one-story cottage, 15 meters above a large walnut tree, 
3.5 meters from a smaller walnut tree, and 1.8 meters back from the fence. (Note 61.") 

P. B. M. GDL-Near Chenault, Breckinridge County, Ky . ,  on the first terrace above the river at the edge of a cultivated 
field, about 200 meters above Upper Chenault Light, and about 200 meters below a two-story frame house. (Note 61.") 

P. B. M. 692.-Near Lahant, Breckinridge County, K y . ,  on the first terraceabove the river at the edge of a cultivated 
field, 18 meters above Yellow Bank Creek. (Note 61.") 

P.B.M. 693.-Near Lahant, Breckinridge County, K y . ,  on the first terrace above the river in a cottonwood grove 
opposite a point about 30 meters below the lower mouth of Poison Creek. (Note 61.") 

P.B.M. 694.-Near A m m o n s ,  Breckinridge County, K y . ,  on the first terrace above the river in a cottonwood grove 
about GO meters below Lower Chenault Light, and opposite a large frame house on the top of a l d l  on the Indiana shore. 
(Note 61.") 

P. B. M. 695.-Near Ammons ,  Breckinridge county ,  Ky . ,  on the first terrace above the river, 5 meters back from the 
edge of a cultivated field, about 210 meters above the mouth of Lick Run and 275 meters below a one-story frame cot- 
tage on the Indiana shore. 

P. B. M .  696.-Near Stephensport, Breckinridge County, Ky . ,  at the top of the river bank, about 10 meters from the 
public road, 10 meters from a big rock, and about 250 meters below the Government light at the head of Stephensport 
Bend. (Note 61.") , 

P.B.M. 697.-Near Stephensport, Breckinridge County, Ky . ,  half way between the edge of the river bank and 
the river road, about 500 meters above Upper Stephensport Landing, and about 560 meters above Sinking Creek. 
(Note 61.") 

P. B. M. 697 A.-At Stephensport, Breckinridge County, Ky . ,  on the northeast corner of the capstone of the north 
pedestal on the east side of the bridge over Sinking Creek. 

P. B. M. 698.-Below Stephensport, Breckinridge County, Ky . ,  near the foot of the second bank above the river a t  the 
end of a rock ledge about 40 meters above a small creek known as Barlows Branch. (Note 61.") 

P. B. M. 699.-Near Addison, Breckinridge County,  Ky., on the steep, wooded bank % mile above Addison Landing 
and opposite a point about 250 meters below a white cottage surrounded by maple trees on the Indiana shore. (Note 61.") 

P. B. M. 7W.-Near Addison, Brpckinridge County, Ky . ,  at the top of the river bank at the edge of a meadow about 
490 meters below Addison Landing, in front of a large frame house on the Kentucky side and opposite a large frame 
house on the Indiana shore. 

P. B. M. 701.-At Bol t ,  Breckinridge County,  Ky . ,  in the edge of the meadow 6 meters back from the edge oE the 
river bank, about 250 meters below a shanty boat on props on the Indiana shore, and nearly north of the store building 
on the Kentucky shore. 

P. B. M. 702.-Near Bolt, Breckinridge County,  Ky . ,  6 meters back from the top of the river bank in a cultivated 
field, near an isolated locust tree and opposite a point about 450 meters below a one-story log house on the upper side 
of a ravine on the Indiana shore. (Note 61.") 

P. B. M. 703.-Near Bolt, Breckinridge County, Ky . ,  at the top of the river bank near the edg6 of a cultivated field, 
15 meters above an isolated beech tree, and about 165 meters above Captain Smith's landing. 

P. B. M. 704.-Near Cloverport, Breckinridge Counly, Ky . ,  at the edge of a cultivated field, about 250 meters below 
the mouth of Bull Creek. (Note 61.") 

P. B. M. 705.-Near Cloverport, Breckinridge County, Ky . ,  at the top of the river bank, near the roadside, about 875 
meters below the Government light a t  Carters Landing. 

P. B. M. 706.-Near Cloverport, Breckinridge County, Ky., at the foot of a hillside about 90 meters above %rock ledge 
which is above the mouth of a creek. 

P. B. M. 707.-At Cloverport, Breckinridge County,  K y . ,  at the foot of the middle bank above the river, about 100 
meters above the mouth of Upper Creek, 7.8 meters from a 30-inch sycamore tree. (Note 61.") 

P. B. M. 707 A.-At Cloveqmrt, Breckinridge County, Ky . ,  at the northwest corner of Second and Main Streets on the 
basement doorsill of the Masonic Temple. The mark is a chiseled  quar re, lettered U. S. 

High Water 1884.-At Cloverport, Breckinridge County,  Ky . ,  at the corner of Sccond and Main Streets. The mark is 
a nail in the west wall of Fisher's drug store. 

(Note 61.") 

(Note 61.") 

The mark is a chiseled square lettered U.S.B.N. 

(Note 61.") 

( N o h  61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 
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P. B. M. 708.-At Cloverport, Breckinridge County, Ky., at the top of the river bank, 4.9 meters back from the fence 
line, 27 meters from the houseowned by Jesse Keys, about 55 meters below an abandoned tipple, and 115 meters below 
the Government light. (Note 61.") 

P. B. M. 709.-Near Cloverport, Breckinridge County, Ky., near the top of the river bank about 110 meters below the 
mouth of Fawcettes Creek, 2.7 meters from a 15-inch sycamore tree and 6.2 meters from a 20-inch cottonwood. (Note 61.*) 

P. B. M. 710.-Near Cloverport, Breckinridge County, Ky., 8 meters back from the top of the river bank near the foot 
of the railroad embankment, about 180 meters below a log and tie landing, and GO meters above a stone culvert on the 
Louisville, IIenderson & St. Louis Railway. 

P. B. XI. 7lL-Near Skillman, Hancock County, Ky., at the top of the river bank in a cultivated field about 275 
meters below Groves Landing on the Indiana shore, 3.5 meters from a 3-inch elm tree, and 4.7 meters from a 5-inch 
locust. (Note 61.") 

P. B. M. 712.-Near Skillman, Hancock County, Ky., at the top of the river bank in a cultivated field, about 450 
meters below a large tobacco barn and 550 meters above the Government light on the Indiana shore. 

P. B. M. 713.-Near Skillman, Hancock County, Ky., about 10 meters from the foot of the second bank above the 
river, about 25 meters above a large hay barn, GO meters below a ravine, 950 meters above Skillman Landing, and 
opposite a frame house with a lone cedar in front of it on the Indiana shore. 

P. B. M. 714.-Near Skillman, Zancock County, Ky., at the foot of the second bank above the river, about 300 meters 
below the Government light at Millstone Landing and about 335 meters above a two-story frame house with a row of 
cedars in front of it. 

P. B. M. 715.-In Ilancock County, Ky., opposite Deer Creek, Ind., on the second terrace above the river in the yard 
surrounding the residence belonging to the Dogamon brothers and occupied by J. Matingly, and opposite a point 
about GO meters bclow the mouth of Deer Creek. 

P. B. M. 715 A.-In ITancock County, Ky.,  opposite Deer Creek, Ind., a t  the top of the river bank about 50 metem 
below the house occupied by J. Matingly, on the corner of a line stone between the farms of Hogamon Bros. and Mrs. 
Eliza Webb. The mark is a chiseled square lettered "U. S.' ' 

P. I). M. 7lG.-Near Landis Landing, Dancock Counry, Ky., on the second terrace above the river about 8 meters 
back from the edge of the bank, about 250 meters below a barn on the Eliza Webb farm and 425 meters above a house 
on the same farm occupied by a Mrs. Robbins. 

P. B. M. 717.-Near .Uaiuesville, Bancock County, Ky., a t  the top of the river bank, 4.1 meters toward the river from 
the center line of the road opposite a point about 250 meters below Pauline Landing on the Indiana shore. (Note GI.*) 

P. B. M. 717 -4.-Near Bawesville, Bancock County, Ky.,  on the capstone at the northwest corner of the east abut- 
ment of the bridge over Indian Creek about 90 meters from its mouth. 

P. B. M. 718.-Near Ilawesville, IIanco'ck County, Ky., on the first terrace above the river about 25 meters from the 
top of the first bank and 20 meters from the foot of the second, about 90 meters below a storeroom owned by a Mr. Price 
and 180 meters above a house occupied by him. 

P. B. M. 719.-Near IIawesviZle, IIancock County, Ky., at the foot of the bank about 13 meters from the railroad, 
about 95 meters below trestle 82%, and about 35 meters above a tool house of the Louisville, Henderson & St. Louis 
Railway. (Note (51.") 

P. B. M. 720.-At Bawesville, Aancock County, Ky., about 50 meters from the railroad, 43.8 meters from a nail in a 
post projecting 2 feet above the ground a t  the corner of the Hawesville Plain Dealer newspaper office, about 35 meters 
from the concrete wall of the ice plant, and about the same distance from the northwest corner of the electric light plant. 
(Note 61.") 

P. B. M. 720 A.-At Hawesville, Hancock County, Ky.,  a t  the intersection of the Louisville, Henderson & St. Louis 
Railway and Cool Spring Branch, about 10 meters below the railway, 25 meters below the creek, and 50 meters above 
the station. The mark is an arrow pointing north on a United States Geological Survey meridian monument. 

U. S. G. S. 422.-At IIuwesville, Huncock County, Ky., on the southeast corner of the courthouse. The mark is a cross 
on a metallic template. 

P. B. M. 721.-Near IIuwesville, Hancock County, Ky., at the foot of the second bank above the river, about 8 meters 
from the road, 150 meters below a two-story yellow frame house, and opposite the chair factory. at Cannelton, Ind. 
(Note GI.*) 

P. B. M. 722.-Near Ilawesville, Ilancock County, Ky., 1 mile above Tell City, Ind., 5 meters from the foot of the 
second bank above the river and about 15 meters from the road, 40 meters above a brick house owned and occupied by 
C .  T. Duncan, and 150 meters below a frame house owned and occupied by W. Zuelly. (Note 61.") 

P. B. M. 723.-Near IIawesville, IIancock County, Ky . ,  3.7 meters from the foot of the river bank, opposite n point 
about 95 meters below a brick house owned and occupied by IIenry Mason, and about 50 meters above the lower factory 
of the United States flame Co., at Tell City, Ind. (Note Gl.")  

P. B. If. 724.-At Beacliams Landing, LIancock County, Ky., about 3 meters from the foot of the river bank, about GO 
meters below the landing, and about 20 meters above a two-story frame house occupied by a Mr. Longuest, and oppoaite 
the smokestack of the brickyard in Tell City, Ind. 

P. B. M. 725.-In Bancock County, Ky., above Boy,  Ind., about 2.5 meters from the foot of the river bank, and 
about 12 meters from the top, and about 20 meters above a vacant two-story frame house owned by J. Q.  Adams. (Note 
61.") 

(Note 61.") 

(Note G1.*) 

(Note GL*) 

(Note 61.") 

(Note Gl.") 

(Note 61.") 

The mark is a chiseled square lettered ( 'U. s." 

The mark is a cut on a cast-iron cap. (Note 61.") 

(Note 61.") 
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P. B. M. 726.-In Hancock County, Ky . ,  above Troy, Ind., about 210 meters above the mouth of Henderson Creck 
in the yard surrounding the residence of H. Gardener, about 12  meters from the top of the river bank, 28.1 meters from 
the northeast corner of the house and 25.1 meters from the southeast comer. (Note 61.") 

P. B. M. 727.-In Hancock County, K y . ,  above Troy, Ind., about 12 meters from the top of the second ternce above 
the river, on the farm of Harvey Meyers, about 45 meters above the one-story frame residence of Mr. Bolington, and 
opposite a two-story stone house owned by John Fitch, of Troy, Ind. 

P. B. M. 728.-In Eancock County, K y . ,  below Troy,  Ind. ,  15 meters from the top of the second bank above the 
river on the farm of Mr. Hodges, about 15 meters above the line of Mr. Ligh's farm, and opposite a point about 275 
meters below the Government light on the Indiana shore. The mark is the center of a cast-iron pin. 

P. B. hl. 728 A.-In Bancock County, Ky . ,  below Troy, Ind. ,  about 5 meters east of P. B. M. 728. The mark is a 
seat cut on a 30-inch cottonwood tree. 

P. B. M. 729.-Nenr Lewisport, Bancock County,  K y . ,  at the top of the river bank on the farm of S. P. Emick, 
about 10 meters south of a warehouse, about M mile above the residence of Mr. Emick, and nearly opposite the mouth 
of Crooked Creek on the Indiana shore. 

P. B. M. 730.-Near Lewisport, Hancock County, K y . ,  about N mile below the mouth of the slough that forms the 
upper end of Corn Island, on the first tenwe above the river, about IS meters from the top and 35 meters above the 
mouth of a field drain. 

P. B. M. 731.-Near Lewisport, Euncock County, K y . ,  on the first terrace above the river, about 25 meters from the 
foot of the second bank and 35 meters from the top of the first, near the head of Andersons Bar, opposite a point about 
240 meters below a barn on the Indiana shore and 300 meters above another barn on that shore. (Note 61.") 

P. B. M. 732.-Near Lewisport, Hancock County, Ky . ,  on the second terrace above the river, about 12 meters from 
the edge of the bank, and opposite the house owned and occupied by hlrs. Henderson, near Anderson Bar. (Note 61.") 

P. B. M. 733.-Near Lewisport, Bancock County, Ky . ,  on the first terrace above the river, about 15 meters from the 
top, on the farm of Mrs. Sallie E. Parker, and opposite a point about 10 meters above the house occupied by Mr. Lam- 
bert, and opposite another point 120 meters above a barn on the Indiana shore. 

p. B. M. 733 A.-At Lewisport, Dancock County, K y . ,  near the river bank on the south side of Main Street, in the 
fifth course of brick above the water table on the east face of the northeast corner of the brick residence of I. B. Hay- 
den. The mark is a horizontal cut lettered "U. s. B. &f." 

P. B. M. 734.-At Lewisport, ITancock County,  K y . ,  about 120 meters below the Government light, G meters from 
the foot of the river bank, and opposite a point 4 meters above the one-story frame house owned and occupied by a 
Mrs. Miller and 9 meters below the vacant one-story frame house owned by Mrs. Harper. 

P. B. M. 735.-Near Lewisport, Dancock County,  Ky., about 30 meters from the top of the river bank on the farm 
of Lee Holland, about 50 meters above the line fence between that farm and-the one belonging to Malinda Holland, and 
opposite a point about 30 meters above the residence of Lee Holland. 

P. B. M. 73G.-Near Lewisport, Hancock County,  K y . ,  27 meters from the top of the river bank on the farm of 
H. Burch, opposite a point about 120 meters above the residence of Mr. Grubel and 90 meters above the barn. (Note 
61.") 

P. B. M. 737.-Near Lewisport, Bancock County,  K y . ,  about 1 mile above the mouth of Blackford Creek, on the farm 
of Capt. Grammoad, about 18 meters from the top of the river bank, and 110 meters below the house occupied by F. 
Poll. (Note 61.") 

p. B. hl. 738.-In IIancock County,  K y . ,  opposite Grand View,  Ind . ,  on the farm of Samuel Sheridan, about 9 meters 
from the top of the river bank, 30 meters above the mouth of Blackford Creek, about 120 meters above the residence 
owned and occupied by Robt. Blunt, and opposite a point about 30 meters below the mouth of Little Sandy Creek on 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

the Indiana shore. (Note 61.") 
P. B. M. 739.-In Daviess County ,  K y .  , near Grand View,  Ind . ,  about 1 mile below the mouth of Blackford Creek, 

on the farm of James Raywood, about 450 meters from the house occupied by Mr. Hall, and opposite a point about GO 
meters above a two-story white house on the Indiana shore. 

P. B.M. 740.-In Daviess County ,  K y . ,  near Rockport, Ind . ,  about 2 miles below the mouth of Blackford Creek 0x1 
the farm of J. Mathews, 81 meters from the line between this farm md that of Mary Dixon, and opposite a point about 
150 meters above the mouth of Honey Creek on the Indiana shore. 

P. B.M. 741.-In Daviess County ,  K y . ,  1% miles above Rockport, Ind. ,  on the farm of W. Johnson, in the yard sur- 
rounding the residence of R. P. Pool, about 5 meters beyond the county road, 5 meters from the northeast corner of the 
house, and 16.1 meters from the northwest corner. 

P.B.M. 742.-In Daviess County ,  K y . ,  near Rockport, Ind. ,  on the farm of Lawson Green, 6 meters beyond the 
county road, about 15 meters from an old well near the road, and 90 meters from the house occupied by Elijah Beard. 
(Note 61.") 

P. B. M. 743.-In Davkss  County ,  K y . ,  near Rockport, Ind . ,  on the farm of Oscar Muckols, about 215 meters from the 
house occupied by L. Pool, and 40.2 meters from the line fence between the farms of 0. Muckols and S. E. Muckols. 
(Note 61.") 

P. B.M. 744.-At Iceland Landing,  Daviess County ,  K y . ,  a t  the top of the river bank at the edge of a field on the farm 
of George Taylor, about GO meters above Muddy Gut Creek. 

(Note 61.*) 

(Note 61.") 

(Note 61.") 

(Note 61.") 
___  - 
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P.B.M. 745.-In Daviess County ,  K y . ,  below R o c ~ ~ o T ~ ,  Ind . ,  about N mile above the root of the dike at the mouth 
of Puppy Creek, on the farm of George Taylor, 3 meters from the top of the river bank, and GO meters above the line 
fence between the farms of Mr. Taylor and Mi-. Galvin. (Note 61.") 

P.B.M. 746.-In Daviess County ,  K y . ,  below Rockport, Ind. ,  120 meters above Puppy Creek on the Galvin farm, 
486 meters below the head of the dike, about 25 meters in  front of Puppy Creek, and 7.9 meters from a double sycamore 
tree. (Note 61.") 

P. B. M. 747.-Near Owensboro, Daviess County, Ky . ,  on the farm of W. S. Hawes, about 220 meters above tlie line 
fence between the farms of W. S. Hawes and Mrs. M. Young, 9.0 meters from a 5-inch cottonwood, 3.7 meters from a 
4-inch cottonwood, and 2.9 meters from a 5-inch one. (Note 61.") 

P. B.M. 749.-Near Owensboro, Daviess County, K y . ,  opposite a point 200 meters below the head of Yellow Bank 
Island and directly opposite a barn facing northeast and southwest on the Indiana shore. 

P. B.M. 750.-Near Owensboro, Daviess County ,  Ky . ,  i n  the sandy slope about 185 meters below the Government 
light on the Kentucky shore. 

P. B.M. 751.-Near Owensboro, Daviess County ,  K y . ,  about 380 meters below the upper incline of the Glenmore 
Distillery, at the top of the river bank, and 70.6 meters to northwest corner of a house. 

P. B. M. 752.-At OWenSbOTO, Daviess County ,  K y . ,  on the first slope above the river in the willows about 135 meters 
above the Owensboro wharf and 120 meters below the brick sewer. 

U. S. G. 8. 396.-At Owensboro, Daviess County ,  K y . ,  in the northeast corner of the courthouse yard. The mark 
is a copper plate set i n  stone and lettered "U. S. Geog. Survey." 

H. W. 1884.-At Owensboro, Daviess Counly ,  Ky., a t  the southwest corner of St .  Ann and Water Streets. The mark 
is a stone 18 inches square, lettered "In memory of High Water, Feb. 18th, 1883." 

Water Gauge.-At Owensboro, Daviess County ,  K y .  The mark is the zero of the gauge. 
P. B. M. 753.-Near Owcnsboro, Daviess County ,  K y . ,  on the slope above the river about 8 meters back from the 

willow line, and 30 meters above the Henning Distillery incline. 
P. B. M. 754.-Near Otuensboro, Daviess County ,  K y . ,  on the first slope above the river, 5 meters back from the edge 

of the willows, about 45 meters below the incline and directly opposite the point where the willows cnd on the right 
bank. (Note 61.") 

P. B. M 755.-Near Owensboro, Daviess County ,  Ky . ,  6 meters back from the top of the river bank in  a cultivated 
field, and about 150 meters below a large barn. 

P. B. M. 756.-Near Little Hurricane Island, Daviess County ,  Ky . ,  on top of the river bank at the tree line and about 
61) meters above the vegetation at the upper end of tho island. 

P. B. M. 757.-Near Little Hurricane Island, Daviess County ,  Ky . ,  back of the island about 1 mile below the bend, 
on the slope about 5 meters from the top of the bank and the road, and 120 meters above a small frame house. (Note 61.") 

P. B. M. 758.-Near Little Burricane Island, Daviess County ,  K y . ,  about 18 meters from the top of the river bank 
in a cultivated field back of the island, about 300 meters above a farm house with cedar trees in  the yard. (Note 61.") 

P. B.M. 759.-Near Little Burricane Island, Daviess County, h7y., 5 meters from the top of the river bank in  aculti- 
vated field about 300 meters above the Government Iight on the other shore. 

P. B. M. 760.-Near French Island, Daviess County, Ky . ,  on the wooded slope 6 meters from the edge of cultivation, 
about 450 meters above the upper end of the island and about 400 meters above Government Light No. 350. (Note 61.") 

P. B. M.-761.-Near French Island, Daviess County ,  K y . ,  about 11 meters back from the top of the river bank in  a 
cultivated field, about mile below the Eagle Distillery and Griscoms Landing, and 14 meters below a fence line. 
(Note 61.") 

P. B. M. 762.-Near French Island, Daviess County ,  K q . ,  i n  a cultivated field 15 meters back from the top of the river 
bank, about 90 meters above a large tree in the field, and GOO meters above the foot of Upper French Island. (Note Gl.") 

P. B. M. 763.-Near Fren'ch Island, Daviess County, Ky . ,  i n  a cultivated Geld about s m i l e  above the Government 
light on the Kentucky shore, 12.2 meters south of the northwest corner of a fisherman's shack at the top of the rivcr 
bank, and 9.9 meters from the southwest corner. (Note 61.") 

P. B.M. 764.-Near French Island, Daviess County ,  K y . ,  in  a cultivated field about 30 meters from the edge of 
cultivation, about 150 meters below the foot of the island, and 30 meters above a lone sycamore tree a t  the edge of tlie 
bank (Note 61.") 

P. B. M. 765.--Near French Island, Daviess County ,  Ky . ,  on the first terrace above the river amonglaige trees about 
12 meters below the edge of cultivation, and about 250 meters belom the Government light on the other shore. (Note 
61.") 

P. B. M. 766.-Near French Island, Daviess County, Ky . ,  on the first terrace above the river among WiIIow trees, 
about 9 meters from the edge of cultivation and 250 meters above a large two-story frame house on the other shore. 
(Note 61.") 

P. B. M. 767.-Near Curlinburg, Benderson County,  Ky . ,  1% miles above Jones Landing, at the edge of cultivation 
a t  the top of the bank and oppoaite a point half way between two frame houses on the other shore. 

P. B. M. 768.-Near Scuf le town,  Benderson County, Ky., about 715 meters above Jones Landing, on the slope above 
the river, about 15 meters from the edge of cultivation, 75 meters above a one-story log cabin, and GO meters below a 
floating light. (Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.*) 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

* 800 pp. lG2-1W. 
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P. B. M. 769.-Near Scufletown, Henderson Cou7py, Ky . ,  M mile below Jones Landing, on the slope below the river 
bank, and mile above a floating light. (Note 61.") 

P. B. M. 771.-Near Scufletown, Henderson County, Ky.,  about 1% miles above Newburg, Ind., at the top of the 
slope above the river, 15 meters below a road, in front of an old tobacco barn, 30 metera above a one-story log house, 
and 120 meters above the Government light on the other bank. (Note 61.") 

P. B. M. 773.-NearScufletown, Henderson County, Ky . ,  on the terrace above the river among the trees and opposite 
a point about 60 meters below the four-story brick power house at Newburg, Ind. (Note 61.") 

P. B. M. 777.-Near the mouth of Green River, genderson County, Ky . ,  about 135 meters below the foot of the dike, 
at  the top of the slope, 5 meters from the edge of cultivation, about 60 meters below a large corncrib, and opposite a 
point about 120 meters below the Government light on the other shore. (Note 61.") 

P. 13. M. 778.-About 36 mile above the mouth of Green River, Henderson County, Ky . ,  on the top of the slope at the 
edge of cultivation, and opposite a frame house on the other shore. 

P. B. M. 779.-About 300 meters belowthe mouth of Green River, Henderson County, Ky . ,  opposite a point about 150 
meters above Atkins Landing on the Indiana shore, and at the top of the slope above the river among willow trees. 
(Note 61.*) 

P. B. M. 780.-In Henderson County, Ky., near Evansville, Ind., among trees at the top of the river bank-, 8 meters 
from the edge of cultivation and 30 meters above an old log cabin on the bank. 

P. B. M. 781.-In Henderson County, Ky . ,  near Evansville, Ind., at the top of the river bank among the trees, 9 meters 
from the edge of cultivation, and 500 meters below the Government light on the Kentucky shore. (Note 61.") 

P. B. M. 782.-In Henderson County, Ky . ,  near Evansville, Ind., on the first terrace above the river among the small 
willows about 1.5 meters above the lower end of the incline of the Illinois Central Railroad. (Note 61.") 

P. B. M. 783.-In Henderson County, Ky . ,  near Evnnswille, Ind., in a cultivated field about 75 meters back from 
the river bank, and 150 meters above a one-and-one-half-story frame house. (Note 61.") 

P. B. M. 784.-In Henderson County, Ky . ,  near Evansville, Ind., about 180 meters back from the top of the river bank 
in the yard surrounding a one-and-one-half-story frame house, 143  meters from the southeast corner of the house, and 
8.7 metera from the northeast corner. 

P. 73. M. 785.-In Henderson County, Ky . ,  near Evansville, Ind., in cultivated ground about 40 meters back from the 
top of the river bank, and about 15 meters below a clump of trees, formerly Halls Bayou. 

P. B. M. 786.-In Henderson County, Ky . ,  near Evansville, Ind.,  in a cultivated field about 18 meters back from the 
top of the river bank, about 15 meters below the root of the center dike, 500 meters below the Government light on the 
Kentucky shore, and GOO meters above the Evansville water works. (Note 61.") 

P. B. M. 787.-In Henderson County, Ky . ,  near Evansville, Ind., among the trees on the first terrace above the river, 
15 meters above the dike, and directly opposite the wharf at Evansville. 

P. B. M. 788.-In Henderson Couniy, Ky., near Evansville, Ind., on the crest of a knoll among willow trees directly 
opposite the road to the river below the lower sawmill on the Indiana shore. 

P. B. M. 789.-In Henderson County, Ky.,  nearEvansville, Ind., at the top of the river bank at the edge of a culti- 
vated field, on the east side of a road, and 3.4 meters directly behind Government Light No. 366. (Note 61.") 

P. B. M. 790.-In Henderson County, Ky . ,  near Evansville, Ind.,  at the foot of the river bank, about 360 meters from 
a barn. (Note 61.") 

High Water Marks.-At Evansvitle, 'Vanderburg County, Ind., at the corner of Sycamore and Water Streets. The 
marks are cuts in the curbstone showing height of water on February 19, 1883, and February 19, 1884. 

U. S. G. S. 394.-At Evansville, Vanderburg County, Ind., in the stone sill on the east side of the customhouse. The 
mark ia a copper plate marked "394 feet Vin. Datum." 

P. B. M. 791.-At Dutch Bend, Henderson County, Ky . ,  about 180 meters back from the top of the river bank, and 
directly in front of a one-story frame house to the right of the road ninning back from the top of the bank, 12.0 meters 
from one corner of the house, 5.8 meters from another corner, and 13.4 meters from another. 

P. B. M. 792.-At Dutch Bend, Henderson County, Ky . ,  among the willows on the terrace above the river, 15 meters 
from the edge of cultivation, opposite a point about mile below the Government light and 250 metera above a large 
barn on the Indiana shore. 

P. B. M. 793.-Near Henderson, Henderson County, Ky.,  about 2 miles above Henderson Towhead at the top of the 
slope of the river bank among the willows, about 8 meters from the edge of cultivation, and opposite a point about 60 
meters below a two-story frame house and barn on the Indiana shore. 

P. B. M. 794.-Near Henderson, Henderson County, Ky.,  about 1 mile above Henderson Towhead, among the trees 
at the top of the slope opposite the upper end of a row of tall trees on the Indiana shore. (Note 61.") 

P. 13. M. 795.-Near Henderson, Henderson County, Ky., opposite Henderson Towhead, about 18 meters back from 
the top of the river bank on the lower bank of a small branch and hog wallow. 

P. B. M. 796.-Near Henderson, Henderson County, Ky . ,  about % mile above the Henderson waterworks, beneath 
the top of the river bank, about GO meters below an old incline, and 30 meters below a small ravine. (Note GI.*) 

P. B. M. 797.-Near Henderson, Henderson County, Ky.,  near the creek below thc Henderson waterworks. (Note 
61.") 

Reference Point.-At Henderson, Denderson County, Ky . ,  on the stone flagging at the upper end of the wharf at  the 
foot of Second Street. 

(Note 61.*) 

(Note 61.*) 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

I 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

The mark is an old survey point and is a triangle lettered "U. S." 

*See pp. 1G2-1GG. 
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Old B. M.-At Henderson, Henderson County,  Ky . ,  on the stone flagging at the lower end of the wharf at the foot 
of Second Street. The mark is a chiseled square lettered "U. S. B. M. " 

High Water 1884.-At ITenderson, Henderson County,  Ky . ,  at the southwest corner of Second and Water Streets. 
The mark is a spike in the wall of an old brick building. 

P. B. M. 797 A.-At Henderson, Henderson County,  K y . ,  on the foundation stone at the south side of the first pier 
of the Henderson railroad bridge. The mark is a seat cut on the top of the stone and lettered "U. S. B. M. " 

P. B. M. 798.-At Henderson, Henderson County,  K y . ,  a t  the top of tlie slope of the paved wharf about 30 meters 
north of Second Street and directly opposite the mouth of the alley. 

P. B. M. 799.-Near Henderson, I€ederson County,  Ky . ,  1 mile below the I-Ienderson wharf, in cultivated ground 
about 18 meters back fromtthe top of tlie first bank above the river, about 40 meters below a small ravine and 150 meters 
below a large brick warehouse. 

I?. B. M. 800.-Near ITenderson, Iienderson County,  K y . ,  on cultivated ground on the top of the river bank, about 
15 meters from the edge of cultivation and about 180 meters below the upper end of Henderson Island. (Note 61.") 

P. B. M. 801.-Kear Henderson, Henderson County,  K y . ,  behind Henderson Island at the top of the river bank in 
cultivated ground, about 8 meters back from the edge of cultivation and 55 meters above the bank of Canoe Creek. 
(Note 61.") 

P. B. M. 802.-Near Henderson, Henderson County,'Ky., below Henderson Island, at the top of the river bank, 
about 12 meters back from the edge in a dump of small trees between two cultivated fields and about 250 meters below 
the Government light on the Kentucky shore. 

P. B. M. 803.-Near XcDonuZds Landing,  Henderson County,  Ky . ,  1 mile above Lock and Dam No. 48, in an 
orchard about 12 meters back from the top of the river bank and cultivated field, about 90 meters below the Government 
light and 75 meters above 'a hedge fence. 

P. B. M. 805.-Near McDonaZds Landing,  Henderson County,  Ky . ,  1 mile below Lock and Dam No. 45, in a culti- 
vated field about GO meters back from the top of the river bank, about 300 meters below the Government light on the 
Kentucky shore and halfway between two small frame houses. (Note 61.") 

mile above McDonalds Landing,  Benderson County, Ky . ,  in a thick jungle, about 40 
meters back from the top of the river bank and opposite a point about 90 meters below a largo barn on the Indiana 
&or?. (Note 61.*) 

F. B. M. 807.-Near Cypress Bend,  Henderson County,  Ky. ,  about GO meters back from the top of the r i y r  bank among 
s o n l ~  large trees, about 15 meters below a large barn and the ruins of an old house. (Note 61.") 

p. B, M. 808.-Near Cypress Bend,  Benderson County,  Ky . ,  a t  the head of the bend about 45 meters back from the 
willow line on the bank of the river and about 120 meters above a house and barn on the other shore. 

p. B. M. 809.-In Cypress Bend,  Benderson County,  Ky . ,  among the small trees about 30 meters back from the willow 
line at the river bank, directly opposite a large house and barn and the Government light on the Indiana &ore. (Note 
61.") 

p. B. M. 810.-In Henderson County,  Ky . ,  about 1 mile above West Frankl in ,  Ind. ,  at the top of the river bank in a 
cultivated field, about 8 meters back from the edge of cultivation and about 450 meters above a stone crusher on the 
Indiana shore. (Note 61.") 

p. B. M. 811.-In I€enderson County, K y . ,  about 150 meters below the landing at West Frankl in ,  Id., a t  the top of 
the slops from the river in a cultivated field, 8 meters back from tlie edge of cultivation. 

p. B. &I. 812.-Near Diamond Island, IIenderson County, K y . ,  about % milo below tlie head of the island, at the 
top of the slope from tlie river in a cultivated field, 6 meters back from the edge of cultivation. (Note GI,*) 

p. B. M. 813.-Near Diamond Island, Henderson County, Ky . ,  12 meters back from the top of the river bank in a 
cultivated field a t  a turn in the road, 90 meters above a large barn, and about 300 meters above the Government light 
on the Kentucky shore. 

p. B. M. 815.-Near Diamond Island, Henderson County,  @., at the top of the slope from the river among trees 
about 9 meters from the edge of cultivation and about 300 meters above the Government light which is on a tree at tlie 
foot of the island. (Note 61.") 

p. B. M. 816.-Near Diamond Island, Henderson County, Ky., at the top of the slope of the river bank among the 
trees about 30 meters from the edge of cultivation and about 180 meters below the foot of Diamond Island Towhead. 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.*) 

I'. 13. M. 806.-About 

(Kate 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 
p. B. M. 817.-Near Alzey, Henderson County, Ky . ,  N mile above Smiths Landing, at the top of the first slope of 

the river bank among the trees and about 150 meters above a store and a group of liouscs. (Note 61.") 
p. B. M. 818.-Near Alzey, Henderson County, Ky . ,  below Smitlis Lauding, at the edge of the road 12 meters back 

from the top of the river bank, 145 meters below Government light No. 378, on the Kentucky shore. 
p. €3. &I. 819.-In Henderson County,  Ky . ,  near Mount  Vernon, Id., at the'top of the river' bank among the trees 

180 meters above New York Landing. (Note 61.") 
p. B. M. 820.-In IIenderson County, K y . ,  near Mount  Vernon, Id., about0.9 milebelow New York Landing, among 

the trees at the top of the slope from the river, about 1SO meters below a scale house a t  a turn in the road. (Kote 61.") 
p. B. 11. 821.-In Henderson County,  K y . ,  near Mount  Vernon, Ind., M mile below Whitmans Landing and opposite 

thc head of Toivliead Bar, at the top of the river bank among the trees. 

(Note 61.") 

(Note 61.") - 
*See pp. 1G2-1GG. 

11749°-15-18 



2 74 U. S. COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO. 18. 

P. B. M. 822.-In Henderson County, Ky.,  near Mount Vernon, Ind.,  opposite t5e foot of Mount Vernon Towhead 
among the treeg on the long slope from the river. 

P. B. M. 823.-In Henderson County, Ky., near Mount Vernon, Ind., opposite the wharf at Mount Vernon and 
directly back of a ferry landing on the Kentucky shore among the willows at  the top of the slope from the river. 
(Note 61.") 

P. B. M. 824.-In Henderson County, Ky., near Mount Vernon, Ind., about 250 meters above Hegermana Landing 
and opposite a point 300 meters below a one-story red frame house on the Indiana shore, at the top of the slope from 
the river among the trees and 8 meters from the head of cultivation. 

P. B. M. 825.-In Henderson County, near S l i m  Island, Union County, Ky., on the slope above the river among the 
trees, 15 meters from the line of cultivation and about 880 meters above the line between Henderson and Union Coun- 
ties. (Note 61.") 

P. B. M. 826.-Near S l i m  Island, Union County, Ky . ,  at the top of the river bank in a cultivated field, 8 meters 
from the ei-lge of the road, 30 meters above a turn in the road and about 250 meters above a large barn and windmill 
on Slim Island. (Note 61.*) 

P. B. M. 827.-Near Rl im Island, Union County, Ky.,  in cultivated land, 12 meters back from the top of the river 
bank and opposite the center of the island. 

P. B. M. 828.-Near S l i m  Island, Union County, Ky . ,  at the top of the slope from the river among the weeds and 
willows 8 meters from the edge of cultivation and about W mile above the Government light at the foot of the island. 
(Note 61.") 

P. B. M. 829.-Near S l i m  Island, Union County, Ky . ,  opposite the head of Slim Island Towhead and about !-?I6 
mile below the Government light at the foot of the island, at the top of the river bank in cultivated ground. (Note 61.") 

P. B. M. 830.-Near S l i m  Island, Union County, Ky . ,  250 meters below the foot of Slim Island Towhead, at the top 
of the slope from the river, among the trees 3 meters from the edge of cultivation. 

P. B. M. 831.-Near Uniontown, Union County, Ky., at the upper end of Mississippi Bend, at the top of the slope 
from the river among the willows, 6 meters from the edge of cultivation and opposite a point 90 meters above a barn 
and clump of trees on the Indiana shore. 

P. B. M. 833.-Near Uniontown, Union County, Ky., above Poker Pobt, b cultivated ground, 30 meters back from 
the edge of the river bank and about 45 meters above a frame shack. (Note 61.") 

P. B. M. 834.-Near Uniontown, Union County, Ky., in cultivated ground, 30meters back from the edge of the river 
bank and opposite a point about 300 meters above a two-story frame house on the Indiana shore. 

P. B. M. 835.-Near Uniontown, Union County, Ky . ,  about GOO meters above the landing, among thick willows 
on a slight slope about 90 meters above a small creek. (Note 61.") 

P. B. M. 836.-Near Uniontown, Union County, Ky., on the wooded slope above the river, about 15 meters in front 
of the boiler shed of the Union County Distillery. 

P. B. M. 837.-Near Uniontown, Union County, Ky., about %mile above the central point of Lower Highland Rocks, 
in a cultivated field on the slope above the river, and about 20 meters below an old burned snag. 

P. B. M. 838.-Near Wabash Island, Union County, Ky . ,  among the trees on the dope above the river, about 20 
meters from the edge of cultivation, and N mile above the Government light at the head of Wabash Island. (Note 61.") 

P. B. M. 839 -Near Wabash Island, Union County, Ky., about 250 meters above the head of the island, among the 
trees on the slope above the river, and 15 meters from the edge of cultivation. (Note 61.") The mark was recovered 
in 1911, and was then 2% feet underground. 

P. B. M. 840.-Near Wabash Island, Union County, Ky . ,  at the top of the slope from the river among willows, 10 
meters from the edge of cultivation, 150 meters above a two-story frame house on the shore of Wabash Island, and 300 
meters below Lost Creek. 

P. B. M. 84l.-Near Wabash Island, Union County, Ky.,  on the first terrace above the river among the trees directly 
opposite a two-story frame house on the island. (Note 61.") 

P. B. 11. 842.-Near Wabash Island, Union County, Ey., about mile below the Government light at the foot of the 
island, at  the top of the slope from the river, among the trees, 15 meters from the edge of a cultivated field. (Note 61.") 

P. B. M. 843.-About 1% miles below the foot of Wubush Island, Union County, Ky . ,  and about 600 meters above the 
first bare bank on the Kentucky shore, among the trees on the first terrace above the river. 

P. B. M. 844.-Near Raleigh, Union County, Ky . ,  in a cultivated field, 30 meters back from the top of the river bank, 
and 11 meters above a row of dead trees that probably form a property line. (Note (31.") 

P. B. M. 845.-At'naZeigh, Union County, Ky., about 40meters back from the top of the river bank, half way between 
the frame store building with the Government light on it, and the barn 30 meters distant. 

P. B. M. 846.-Near Browns Island, Union County, Ky.,  opposite the head of the bland, at the top of the river bank, 
at  the edge of the road: at  the upper end of a clump of large trees, and about 300 meters below a frame house at a turn 
of the road. (Note 61.") 

P. B. M. 847.-Near Browns Island, Union County, Ky., below the foot of the island, in a cultivated field at the top 
of the river bank, 5 meters back from the edge of a road, and %bout 90 meters below the Government light. (Note 61.") 

P. B. M. 848.-In Union County, Ky., opposite Shawneetown, Ill., at the top of the slope of the river bank, at the Iower 
edge of the road, and about 90 meters above a frame house. 

(Note 61.") 

(Note 61.") 

(Note 61") 

(Note 61.") 

(Note 61.") 

(Note 61.*) 

(Note 61.") 

(Note 61.") 

b 

(Note 61.") 

(Note 61.") 

(Note G1.*) 

(Note Gl.") 

* See pp. 162-166. 
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P. B. M. 849.-In Union County, Ky., opposite Shawneetown, Ill., among thick willows on the first terrace above 
the river, 365 meters below the ferry landing, and directly opposite the Riverside Hotel a t  Shawneetown. (Note 61.") 

P. B. M. 850.-In Union County, A?., 1 mile below Shawneetown, Ill., among trees at the top of the river bank, 
15 meters from the edge of a cultivated field, and opposite a small frame house on the Illinois shore. 

P. B. M. 851.-In Union County, A?., 2 miles below Shawneetown, Ill., about 675 meters above the Government light 
on the other shore, among trees about 12 meters back from the edge of the bank. 

P. B. M. 852.-In Union County, Ky., near S7iawneetown, Ill., about 120 meters above the upper end of the towhead 
at Shawneetown Bend, among the willows on the first terrace above the river. (Note 61.") 

P. B. M. 853.-Near Cincinnati Towliead, Union County, Ky., a t  the top of the river bank a t  theedge of a cultivated 
field, about 365 meters below the foot of the towhead. (Note 61.*) 

P. B. hl .  854.-Near Cincinnati Towliead, Union County, Ky., about 1SO meters below the Government light on 
the Illinois shore, on a sand bar among small willows, opposite a point about the center of the towhead. (Note G1.*) 

P. B. M. 855.-Near Cincinnati Tow7iead, Union County, Ky., in a cultivatedfield, 12meters back from the top of 
the river bank, and about 450 meters below a small frame house on the Illinois shore. (Note 61.*) 

P. B. )I. 85G.-Near Dekoven, Union county,  Ky., opposite the center of Saline Bar, i n  a cultivated field, 10 meters 
back from the edge of cultivation, and GOO meters below the Government light on the Kentucky shore. (Note 61.*) 

P. B. M. 857.-Near Dekoven, Union County, Ky., about GOO meters above the Government light a t  the foot of Saline 
Bar, a t  the top of the river bank, among willow trees, and 6 meters from the edge of cultivation. 

P. B. M. S58.-Near Dekoven, Union County, Ky., among the willow trees on the first terrace above the river, about 
150 meters above a frame house and opposite a point about 400 meters below the mouth of the Saline River. (Note Gl.*) 

P. B. M. 859.-Near Dekoven, Union County, Ky., about 1% miles below the mouth of the Saline River, at the top 
of the slope of the river bank i n  a clump of large cottonwood trees, about 450 meters above the Government light on the 
Illinois shore. (Note 61.") 

mile above the landing a t  Dekoven, opposite a point 
about 150 meters below a frame house on the Illimois shore, a t  the top of the river bank, 15 meters below the edge of the 
road. (Note Gl.*) 

P. B. M. 860 A.-Near Dekoven, Union County, Ky., about GOO meters below the coal elevator, a t  the top of the 
river bank in  a cultivated field, and 12 meters from the edge of the road. 

P. B. M. 862.-1 mile below Caseyville, Union County, Ky., 8 meters back from the edge of the river bank. 
(Note 61.") 

P. B. M. €%%-Near Caseyville, Union County, Ky., mile 
above the mouth of the Tradewater River, a t  the top of the river bank, 3 meters west of an elm tree. 

P. B. M. 864.-In Crittenden County, near Caseyville, Union County, h7y., opposite a point about 110 meters below 
the foot of Tradewater Island, on the ridge west of a pecan grove, GO meters back from the top of the river bank, 
and 130 meters below a ravine. 

P. B. M. SG5.-Near Weston, Crittenden County, Ky., about 700 meters above the landing and 11 meters back from 
the top of the river bank. 

P. B. If. 866.-About 880 meters below Weston, Crittenden County, Ky., about 150 meters below a ravine and 12 
meters back from the top of the river bank. 

P. B. M. 867.-About 4/6 mile above Fords Ferry, Crittenden County, Ky., about 110 meters below a ravine, and 
opposite a point about GO meters above a one-and-one-half-story frame house on the Illinois shore, in a cultivated 
field 12 meters back from the top of the river bank. (Note G1.*) 

P. B. hf. 8GS.-.4t Fords Ferry, Crittenden County, Ky., 550 meters below the mouth of Crooked Creek and opposite 
a point about 150 meters below a frame house on the Illinois shore, a t  the top of the river bank, on land belonging to 
IT. hIcConnel1. (Note Gl.*) 

P. B. M. SG9.-In Crittenden County, By., near Cave-in-Rock, T U . ,  opposite a point GOO meters above the vegetation 
cn Cave-in-Rock Island, at the top of the river bank. (Note Gl.") 

P. B. M. 870.-In Crittenden County, Ky., near Cave-in-Rock, I l l . ,  about 730 meters above tlie lower end of Cave- 
in-Rock Island, in  a Cultivated field, 30 meters back from the edge of the river bank. (Note G L * )  

P. B. M. 871.-In Crittenden County, Icy., near Cave-in-Rock, Ill., on land belonging to J. l3. Easley, 201 meters 
below tlie Government light, and 12 meters back from the top of the river bank. 

just above Walker Bar Towhead, in a cultivated fi?ld, 9 meters back from the top of the river bank. 
p. B. M. 873.-Near Tolu, Crittenden County, Ey.. about 60 meters below the mouth of a creek on the Illinoh 

shore, and opposite the center of Walker Bar Towhead, i n  a cultivated field, 18 meters back €rom the top of the river 
bank. (Note 61.") 

P. B. M. 874.-Near Tolu, Crittenden County, Ey. ,  N mile above Big Hurricane Island, opposite a point about 
120 meters below Walkers Bar Towhead and 150 meters below the Government light, i n  a cultivated field, a t  the top 
of the river b a n k  

P. B. M. 875.-Near Tolu, Crittenden County, Ky., about 520 meters below the head of Hurricane Island Towhead 
and opposite a point about 3G5 meters above a slough on Big Hurricane Island, on the l o m r  terrace of a willow thicket. 
(Note Gl.*) 

(Note G l . * )  

(Note 61.") 

(Note 61.*) 

P. B. M. 860.-Near Dekoven, Union County, Ky., about 

(Note 61.") 

mile below the Western Kentucky Coal Tipple and 
(Note G1.*) 

(Note 61.") 

(Note 61.*) 

(Note 61.") 

(Note 61.") 
p. B. M. 872.-Near Tolu, Criltenden County, Icy., opposite the upper end of the rock ledgo on the Illinois shore 

(Note 61.") 

(Note 61.") 

_ _ ~  
* 900 pp. 1G2-160. 
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P. B. M. 876.-At Tolu, Crittenden County, Ky.,  about 30 meters below Humcane Creek, in the back yard of J. 0, 
Brown, 9.3 meters from the northwest comer of his house, and 7.8 meters from the corner of the ell on the house. (Note 
61.") 

P. B. M. 880.-In Cmttenden County, near Carrsville, Livingston County, Ky . ,  opposite a point about 300 meters 
below Orrs Landing, in a willow thicket, about 15 meters back from the lower terrace of the river bank. 

P. B. M. 881.--Near Carrsville, Livingston County, Ky., about mile above the landing of the Rose Clar Lead 
Mine and opposite an old frame house on the hillside in Illinois, at the edge of a cultivated field a t  the top of the 
river bank. (Puote 61.") 

P. B. M. 852.-Near Carrsville, Livingston County, Ky . ,  about % mile above the point of Irish Jimmies Bar, and 
opposite the center of the Rose Clar Mine incline, a t  the edge of cultivation a t  the top of the river bank. (Note 61.") 

P. 13. M. 883.-Near Carrsville, Livingston County, Ky., % mile above the landing, about halfway between Buck 
and Deer Creeks, a t  the edge of cultivation a t  the top of the river bank. 

P. B. M. 884.--Near Carrsville, Livingston County, K y . ,  about 360 meters below the mill on a eandstone rock on 
the hillside. 

P. B. M. 885.--Near Carrsville, Livingston County, Ky . ,  about mile above McElroys Landing, near the upper 
end of a rocky cliff and opposite a point about 90 meters below a barn on the Illinois shore, a t  the edge of cultivation 
a t  the top of the river bank. (Note 61.") 

P. B. M. 886.-Near Carrsville, Livingston County, K y , ,  near the head of Grand Pierre Bar. opposite a point halfway 
between the Government light and a house on the Illinos shore, in a field belonging to J. T. Cox, near a barb-wire fence 
and underneath one of a row of cherry trees. 

mile above Grand Pierre Creek 
and midway between the Government light and the lower end of a cliff on the Illinois shore, a t  the edge of cultivation 
a t  the top cf the lower terrace above the river. 

P. B. M. 888.--Near B ~ m j  Ferry, Livingston County, Ky . ,  opposite Buena Vista, Ill., about % mile below Grand 
Pierre Creek, a t  the top of the river bank a t  the edge of cultivation about 275 meters above a portable sawmill on 
J. N. Walter's property. 

P. B. XI. 889.-Near Berry Femj, Livingston County, Ky., near the head of Golconda Island, and opposite a point 
midway between two barns on the top of the cliff on the Illinois shore, in a willow thicket a t  the top of the river bank. 
(Note 61.*) 

P. B. M. 890.-Near Berry Ferry, Livingston County, Ky.,  behind Golconda Island, about GO meters above a log 
house, and 75 meters below a barb-wire fence along a row of walnut and elm trees, on the top of the lower terrace above 
the river and just below a cultivated field. 
* P. B. M. 891.-Near Berry Fernj, Livingston County, Ky . ,  opposite the lower end of Golconda Island and about 
120 meters below a creek, at the top of the river bank a t  the edge of cultivation. 

P. B. M. 892.--Near Berry Ferry, Livingston County, Ky.,  opposite a point about midway between the lower landing 
at Golconda, Ill., and a small unpainted house on the cliff, and 210 meters below the ferry landing on the Kentucky 
shore, at the foot of the upper terrace above the river. (Note 61.") 

High water 1883.-At Golconda, Pope County, Ill., a t  the lower end of the warehouse a t  the downstream side of 
the wharf. Tho mark is on a stone tablet. 

High water 1884.-At Golconda, pope County, Ill., in the same location as high water 1883. 
P. B. hl. 893.-Near Bcrnj Ferry, Livingston County, Ky . ,  near the head of Pryors Island, 700 meters below Gilligans 

Creek and about 60 meters below a large sycamore tree, at the top of tho river bank a t  tho edge of cultivation. (Note 
61.") 

P. B. M. 894.--Near Berry Femj, Livingston County, Ky., about &Ile mile below the head of Pryor's Island, about 
%mile below a house and barn on the Illinois shore, in a cultivated field, 9 meters from tho top of tho river bank and 
about 100 meters above a house. (Note 61.") 

P. B. M. 895.--Near P y o r s  Island, Livingston County, Ky . ,  about z/6 mile above the lower end of the island, a t  the 
edge of cultivation at the top of the river bank, opposite a bunch of large sycamore trees. 

P. B. M. 89G.--Near Bayou, Livingston County, Ky., oppositc a point about 90 meters below Lovers Leap on the 
Illinoisshore, a t  the top of the river bank a t  the edge of cultivation under a bunch of three cottonwood trees. (Note 61.") 

P. B. M. 897.--Near Bayou, Livingston County, Ky., near the head of Sisters Island, opposite a point about 365 
meters below a small white house on the bottom on the Illinois shore, 15 meters back from the river bank behind a 
bunch of large cottonwood trees and in a cultivated field. (Note Gl.")  

P. B. hl. 89S.-Near Bayou, Livingston County, KIJ., opposite a point about midway between the lower ends of the 
TWO Sisters Islands, at the top of the lower terrace of the river bank, in a willow thicket.(Note 61.") 

P. B. &I. 899.--Near Bayou, Livingston Counly, Ky . ,  opposite the Government light near Bay City, Ill., opposite 
a point about 150 meters below Big Bay Creek, and about 275 meters abovo a white frame house, at the edge of culti- 
vation a t  the top of the river bank, 

P. B. M. 9OO.-Near Bayou, Livingston County, Ky . ,  about 34 mile above Bayou Creek, and opposite the summidi 
of the first hill below Bay City, Ill., in a cultivated field G meters back from the top of the river bank. 

P. B. M. 901.--At Bayou, Livingston County, Ky . ,  200 meter3 below the landing, 12 meters back from the top of the 
river bank in a cultivated field. 

(Note 61.") 

(Note 61.") 

The mark is a chiseled square, lettered 'iV. S. 13. hi. " 

(Note 61.") 
P. B. M. 887.--Near Carrsville, Livingston County, Ky.,  opposite a point about 

(Note 61.") 

(Note 61.") 

(Note GI.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Noto 61.") 

(Note 61.") 
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P. B. M. 902.-Near Birdsville, Livingston County, h-y., about GO meters above the Government light on the Ken- 

tucky shore and 2G.G meters from the northeast corner of an old stone chimney, at the top of the river ban!<. (Note 61.*) 
P. B. M. 903.--ht Birdsville, Livingston County, Ky., about 120 meters above tlie landing, 12 meters back from the 

top of the river bank, and 9 meters above an old sawmill. 
P. B. M. 903A.-At Birdsville, Livingston County, Ky . ,  on the stone curbing in front of the f?mt building southwest 

from the post office. 
P. B. M. 904.-About 1 mile below Birdsville, L i v i n ~ s t o n  County, Ky . ,  opposite a point about 1030 meters below 

the lower end of Stewarts Island, in a cultivated ficld about 9 meters back from the edge of the river bank. (Note G l . * )  
P. B. M. 905.-Near Birdsville, Livingston County, Ey., about 470 meters below Stewarts Island Towhead, opposite 

a point about W mile above a barn on the Illinois shore, on the lower terrace of the river bank at the edge of a cultivated 
field and a willow thicket. 

P. B. M. 90G.-Near Smithland, Livingston County, E y . ,  about 1 mile above Dog Island, and about 150 meters below 
a ravine, in a cultivated field, 18 meters back from the top of the steep bank, and 15 meters above a double log house 
back of a row of thorn trees. 

P. B. M. 907.-Near Smithland, Livingston County, Ky., about 300 meters bclow a Government light on a tree, and 
opposite a point about the center of Dog Island, 8 mcters back from thc top of the river bank, iu a cultivatd field near 
a large pecan tree. 

P. B. M. 908.-Near Smithland, Livingston County, K y . ,  about 1 mile above the mouth oE the Cumberland River, 
about GOO meters below Dog Island Government light, and opposite the upper end of Cumberland Island, iii a culti- 
vated field about 11 meters back from the top of tlio river bank. 

P. B. M. 909.-At Smithland, Livingston County, Ky . ,  at the foot of the riprap bank, about 1SO meters below the 
wharf, about 9 meters west of the center of Front Street line with the center of the alley just above Chas. 11. Webb's 
law ofice. (Note 61.*) 

P. B. M. 909A.-At Smithland, Livingston County, Ky . ,  in front of the one-story frame building belonging to C. 13. 
Davis on Front Street. The mark is a cross cut on a stone about 8 b y l o  inches and lettered "U. S." 

P. B. M. 910.-1 mile below Smithland, Livingston County, Ky . ,  about 485 meters below the first creek below the 
town, in a cultivated field about 9 meters back from the top of the river bank. (Note 61.") 

P. B. M: 911.-Near Smithland, Livingston County, K y . ,  about mile below the head of the dike and about 90 
meters above the lower light on Cumberland Island, in a cultivated field about 15 meters back from the top of tho river 
bank. (Note 61.*) 

P. B. M. 913.-Near Smithland, Livingston County, Ky . ,  near the head of Cottonwood Bar, about 900 meters above 
the Government light, at the odgo of cultivatioii, opposite the lower end of a row of thorn trees, along the top of tile 
river bank. (Note G l . " )  

P. B. M. 914.-Near Ledbetter, Livingston County, Ky . ,  about 2/5 mile above Brick House Landing, and 180 meters 
below Caney Creek, on the lower terrace above the river about 25 meters from the foot of the bank. 

P. B. M. 915.-Near Ledbetter, Livingston County, E y . ,  about 700 meters below a creek, on the first terrace above the 
river, 81 meters back from tho top of tho bank, about on the line botwoen a cultivated field and a woods. (Note 61.") 

P. B. M. 916.-Near Ledbetter, Livingston County, Ky., above Ledbetter Landing, nearly opposite the lower end of 
Cottonwood Bar, and opposite a point about 450 meters below a shed on the Illinois shore, on the lower terrace above the 
river, 9 meters back of a cultivated field, ant1 near the edge of the timber at the foot of the upper bank. (Note 61.") 

P. B. M. 917.-Near Ledbetter, Livingston County, Ky., about 180 meters above Crowells Landing, opposito a point 
about 550 meters above a house behind the trees, 5 meters back a cultivated field at the top of the river bank. 
(Note 61.") 

P. B. hf. 918.-In Livingston County, near Paducah, McCracken County, K y . ,  at the head of Indiana Bar and opposite 
a point about mile above the Government light on the Illinois shore, at the top of the first terrace abovo tho river, 
about 4 meter3 back from the edge of the bank. (Note 61.") 

1'. 13. AI. 910.--In Livingston County, near Paducah, HcCracken County, Ky . ,  near the foot of Indiana Bar, and oppo- 
site a point about 2/a mile above a landing on tho Illinois shore, in a cultivated field at tho top of the river bank, 12 
meters back from the line of cultivation. 

1'. U. M. 920.-In Livinsgton County, near Paducah, McOacken County, Ky . ,  1 mile above the mouth of the Tennessee 
Bivor and mile below a landing among 
the trees, 9 meters back from the top of the river bmk. (Noto 61.") 

P. B. M. 921.-In Livingston county ,  near Paducah, McCracken County, Icy., near the mouth of the Tennessee 
River and about 

P. B. M. 922.-Near Paducah, McCrackcn County, Ky . ,  at the lower edge of tlie timbor on tho uppor end of Tonnosseo 
Island, and opposite a point about 210 meters above a house on the island, at the top of the river bank. (Note GI.") 

P. B. M. 923.-At Paducah, McOucken County, Ky., near the top of the levee, 5.9 meters behind the building of 
Amour & Co., 20.7 meters from tho northeast corner and about 8 molers from the northwost corner. (Note 61.") 

P. B. M. 923A.-At Paducah, IllcClracken County, K y .  The bench mwk i 3  tlio 14-foot mark of tlie permanent 
tide gauge. 

(Note 61.") 

The mark is a cut on the stone, lettered "U. S." 

(Note 61.") 

(Note 61.") 

(Note GI.*) 

(Note 61.") 

(Note 61.") 

(Note 61.*) 

milo below the Govornmont light on a pocan troe, opposite a point about 

milo above Livingston Point, among tho trees about half way up tho river bank. (Note 61.") 

* See pp. 1GZ-166. 
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P. B. M. 924.-At Paducah, McCracken County, Ky . ,  about 180 meters below a pole incline, and 45 metcrj beloxv tlle 
third group of piling, counting from the top, on the Illinois Central Railroad incline, and about 9 meters above a brick- 
yard stack. (Note 61.") 

P. B. M. 925.-Near Paducah, McCrackcn County, Ky . ,  about 300 meters below the lower end of Paducah Tomllead 
and 12 meters back from the water's edge. (Note 61.") 

P. B. M. 926.-Near Paducah, iUcCracken County, Ky., directly opposite the landing of the Illinois Central Railroad 
ferry at Brookport, about 18 meters below a stranded barge and 12 meters back from the water's edge. (Note 61.") 

P. B. M. 927.-Near Puducah, McCracken County, Ill., opposite a point about 300 meters below the second creek 
on the Illinois shore below Brookport, among the willow trees. (Note 61.") 

P. B. M. 929.-In McCracken County, lQ., near Metropolis, Ill., opposite the mouth of Massac Creek and among the 
Willows, 45 meters toward the river from two tall, ivy-covered trees, one a hackberry and the other an ash, 6 meters 
apart. The mark is 15 inches underground. (Note til.") 

P. B. M. 930.-In McCracken County, Ky . ,  near Metropolis, Ill., near the foot of Fort Massac Bar, and about 450 
metera below the Government light on the Illinois shore, at the top of the river bank, 16 meters above a cottonwood 
atump 2 feet in diameter. (Note 61.") 

P. B. M. 931.-In McCrncken County, Ky.,  near illetropolis, Ill., opposite a point about M mile above Harrison 
Bros. Co. lumberyard, and about 30 meters above Maasac Creek in Kentucky, among willow trees. 

P. B. M. 932.411 McCracken County, Ky.,  near Metropolis, Ill., about opposite the Riverside Mills, near twin cot- 
tonwood trees, and about 18 inches under the surface at the top of the river bank. 

P. B. M. 933.-In McCracken County, Ky.,  near Metropolis, Ill., opposite the lower end of the town and a small 
white farm house, a t  the top of the river bank in front of a sycamore tree. 

P. B. M. 934.-In McCracken County, Ky.,  1% miles below Metropolis, IZZ., at the top of the river bank in a clump 
of large maple trees. 

P. B. M. 935.-In McCracken County, Ky.,  near Metropolis, 111.) about 120 meters above Little Run Creek, at the 
top of the river bank a t  the edge of a cultivated field. (Note 61.") 

P. B. M. 936.-Near Ragland, McCracken County, Ky . ,  near Walnut Creek, at the top of the river bank, among tile 
trees 5 meters toward the river from tlie edge of a cultivated field. 

P. B. M. 937.-Near Ragland, McCracken County, Ky., about 2% miles below Joppa, Ill., mile above the Gov- 
ernment light on the Illinois shore and 1 mile below Willow Creek, at the top of the river bank among the willow trees. 
(Note 61.") 

P. B. M. 938.-Near Ragland, McCracken County, Ky . ,  about 1% miles above Joppa, Ill., at the top of tlie river 
bank about 6meten above afallen elm tree. 

P. B. M 939.-Near Ragland, McCracken County, Ky . ,  opposite a point about mile above the landing at Joppa, 
Ill., among the trees at the top of aridge. 

P. B. M. 940.-Near Ragland, McCracken County, Ky.,  opposite a point about 180 meters below the lowest railroad 
transfer incline at Joppa, Ill., at tlie top of the river bank among the trees. 

P. B. M. 941.-Near Rajland, McCracken County, Ky . ,  above Hunting Creek and opposite a point about >i mile 
above a barn on the Illinois shore with ita ridgepole at right angles to the river, halfway up tlie slope of the river baiik 
at the edge of a young cottonwood grove. (Note 61.") 

P. B. M. 942.-In McCracken Cotlnty, near Ogden, Ballard County, Ky.,  opposite a point about 300 metem below 
Hillermans Landing on the Illinois shore, at the top of the river bank at the edge of an oak grove. (Note 61.*) 

P. B. M. 943.-In McCracken County, near Ogden, Bal lad County, Ky., 1 milo above the landing at tlie top of 
the river bank at the foot of a large oak tree. 

P. B. M. 944.-Near Ogden, BaZZard County, Ky . ,  about 135 meters above the mouth of a creek, near a county line 
stone between McCracken and Ballard Counties, at the top of the river bank, and near a large, lone sycamore at tlie edge 
of a sycamore grove. 

p. B. M. 945.--Near Ogdcn, BaZZurd County, Ky., opposite the head of Grand Chain about 1 mile below a creek, in 
aslight gully at the top of the river bank. 

P. a. M. 947.--In BaZZard County, Xy., 1 mile above the landing at Grand Chain, IZZ., at the top of the river bank 
just back of a large sycamore tree and a dead tree lying parallel to the shore line. 

P. B. M. 948.-In BaZlard County, Ky., opposite the landing at Grand Chain, IZl., at the top of the bank at the edge 
of a mixed grove, and opposite two buildings and an outhouse on a farm at the top of a bluff clay bank. 

P. B. M. 949.--In BaZlard County, Ky . ,  1 mile below the landing at Grand Chain, Ill., about 900 meters above the 
wreck of the steamer Pittsburg, at the top of tlie river bank near three large maple trees. 

P. B. M. 950.-In Ballard County, Ky . ,  2 miles below Grclnd Chain, IZl., about 700 meters below the wreck of 
the steamer Pittsburg, at the top of the river bank, 12 meters back from the edge of a young cottonwood grove. (Note 
61.") 

P. B. M. 951.-In Ballard County, Ky.,  near CaZedonia, 1.11.) 1% miles above the landing and about M mile below 
a small creek, a t  the top of the river bank near two tall trees, one a sycamore and the other a p iput .  

P. B. M. 952.--In BaZZard County, Ky . ,  about 3/6 mile above the landing at Caledonia, IlZ., at the top of the river 
bank in a bunch of willow and young cottonwood trees, and near a large hackberry tree. 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.*) 

(Note 61.") 

(Note 61.") 

(Note 61.") - 
*see pp. 162-166. 
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P. B. M. 953.-In Ballard Codnty, Ky., 700 meters below the landing at  Caledonia, IZl., at  the top of the bank at the 
turn of the river, near two large maple trees and just back of a fallen sycamore lying parallel to the river. (Note 61.") 

P. B. M. 954.-In Ballard County, Ky., near Culedonia, Ill., at  Blayballs Landing, on the top of the river bank at  
the lower end of a grove of large willows and about 180 meters below a farmhouse. (Note 61.") 

P. 13. M. 955.-About 150 meters below Humphries Creek, Bqllard County, Ky., a t  tlie top of the river bank in a 
grove of young willow trees. 

P. B. M. 956.-1 mile below Llumphries Creek, Ballard County, Ky., on tlie bank of the river in a youngwillow grove. 
(Note 61.") 

P. B. M. 957.-Near Holloway, Ballard County, Ky., 1% miles above Cache Island, and 215 meters below the Gov- 
ernment light, beside a large uprooted stump halfway up  the river bank. 

P. 13. M. 958.-Near Llolloway, Ballard County, Ky., about mile above Cache Island, at the top of the river 
bank near the fence in  front of the house on tho McDonnell estate, 3.6 meters from thesouthwest corner and 7.4meters 
from the northwest corner of the house. 

P. 13. M. 959.-Near Holloway, Ballard County, Ky., 700 meters below the head of Cache Island, in a clump of 
young cottonwood trees a t  the top of the river bank. 

P. B. M. 960.-Near IIoZloway, Ballard County, Ky., about mile above the lower end of Cache Island, at the 
top of the river bank behind a clump of large cottonwood trees, and between the pike and the fence. 

P. B. M. 961.-At I€olloway, Ballard County, Ky., opposite Mound City, Ill., a t  the top of the river bank in  the 
public road, 8 meters above the store and near a large stump about 5 feet high. 

P. B. hl. 962.-Near IIolloway, Ballard County, Ky., below Mound City, Ill., about 180 meters below a house, a t  the 
top of the river bank among tlie trees and near a very large elm. (Note 61.") 

P. B. M. 963.-Near Holloway, Ballard County, Ky., below Mound City, Ill., a t  the top of the river bank about 90 
meters above a house, near three very large cottonwood trees, and between a maple and a cottonwood tree. (Note Sl.*) 

P. B. If. 964.-Near East Cairo, Ballard County,  Icy., about N mile above the railroad bridge, a t  the top of the river 
bank, near a fence around a barn with its ridgepole parallel to the river. 

P. B. M. 965.-Near East Cairo, B a l l a d  County,  K y . ,  about 885 meters below the railroad bridge, at the top of the 
river bank, about halfway between a walnut tree and a locust tree. (Note 61.") 

P. B. M. 2.-At Cairo, Ill. 
P. B. M. 966.-Near East  Cairo, Ballard County,  Ky., opposite the upper end of the landing at Cairo, Ill., at the top 

of the river bank, and about 180 meters below the remains of an old railroad transfer slip. 
p. B. M. 967.-Near East  Cairo, Ballard County,  A?., % mile below the lower of the abandoned railroad transfer 

slips, at the top of the river bank, 12 meters back from the edge of a young willow grove. 
P. 13. M. 968.-Near East Cairo, Ballard County, Ky., a t  the mouth of the Ohio River, about 180 meters below a 

point opposite the end of the Illinois shore, at the top of the river bank, about 12 meters back from the edge of a young 
cottonwood grove. (Note 61.") 

(Note 61.") 

(Note 61.") 

(Note 61.*) 

(Note 61.") 

(Note 61.") 

(Noto 61.") 

(Note 61.") 

(See Report for 1899, p. 599.) 

(Note 61.") 

(Note 61.") 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN TERILE HAUTE, IND., AND SIEAWNEETOWN, ILL., ESTABIJSEED 
BY CORPS OF ENGINEERS, UNITED STATES ARMY, 1903 AND 1911. 

(These descriptions are from information furnished by  the Chief of Engineers and are here reproduced essentially 

U. S. G. S. 513.-At Terre IIaute, Vigo County, Ind. 
TJ. S. G. S. 495.-At Terre Llaute, Vigo County,  Ind. 
P. B. M. Traverse.-At Terre Baute ,  vigo County, Id . ,  north of the Fort Harrison pike crossing of the Chicago 

& Eastern Illinois Railroad, 8.1 meters east of tho east rail of the track, and 13.1 meters to the northwest from a blazed 
elm tree. The mark is an iron post stamped "Prim. Trav. Sta. No. 22." 

as furnished except for changes made for the purposes of condensing and indexing according to locality.) 
(Seep. 28s.) 
(See p. 258.) 

U. S. E. 482.-At Term Daute, Vigo County,  Ind .  
P. B. M. Vandalia No. 2.-At 2'em-e saute, vivo County, I d . ,  on the southwest corner of the bridge seat of the west 

pier of the Vandalia Railroad bridge over the Wabash River. The mark is a sqnare cut within a square and lettered 
"U. S. B. M." 

p. B. M. I.-At Term Baute ,  'l'iqo County, Ind., 011 the right bank of the Wabash River, about 120 meters north 
of the west end of the Wabash Avenue highway bridge and 5 meters west of the top of the high made bank, in  the 
northcast corner of the property of Louis IIeydcn. (Noto 60.") 

P. B. M. Wabash.-At Terre f luute ,  Vi90 County, Ind. ,  in  the east end of ihc concrete approach to the abutment a t  
the north side of the Wabasli Avenue highway bridge over the Wabash River, 1.8 meters from the end post, and 4 inches 
outside the guard wall. The mark is a cross in the center of a 2-inch chiseled square lettered "E. M." 

P. B. M. Brewery.-At Terre Ihute, Vigo County, Ind., at tho coriior of First and X'ilsori Strcets, on tho north end of 
&e lower step of the entrance to the building of the Peoples Brewing Co. The mark is a chiseled sqiiare lettered 
"U.S.B.M." 

p. B. M. 2.-At Terre Daute, Vigo county ,  Ind. ,  in the front yard of the cottage at  613 Prairieton Avenue, the first 
house south of the Commercial Distilling co., 1 meter from the north yard fence, 3 meters from the east fence and 2 
meters west of a blazed oak trec. 

(See p. 289.) 

(Note 60.") 

*See pp. 1GZ-IGG. 
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I?. B. M. %--Near Prairieton, Vigo County, Ind., about 7 miles below Terre Haute, on the farm of Theodore Hullman, 
about 100 meters east of the river bank, in the fence corner 1 meter east of the road fence, 1.5 meters south of the barn- 
yard fence, and about 75 meters west from the dwelling house. 

P. B. M. 4.-About 1M miles below Prairieton, Vigo County, Ind., about 1 mile back from the river, on the north 
side of the road leading west from Prairieton, and on the west side of the road turning off to the river, at the southeast 
corner of a cultivated field owned by John Rote, aboh  30 meters north of a small dwelling occupied by George McCoy, 
1 meter imide of the east fence and 1.2 meters imide of the south fence. 

mile below the lower end of Strains Ripple, about 12 
meters south of the levee running east and west along the top of the river bank, about 30 meters north of the dwelling 
house on the farm of S. A. Paddock and 100 meters east of the "White" schoolhouse, 5 meters south of the center line 
of the road, 1 meter south of the yard and road fence and just at the junction of the yard and garden fences. (Note60.") 

P. B. M. 6.-b Ego County, Ind., near Darwin, I l l . ,  about 180 meters above the upper end of Aurora Bend and 
15 meters east of the road leading to Darwin, in the front yard of the house of Fred Maurer, 3.7 meters west of the north- 
west corner of the house. 

P. B. M. 7.411 Vigo County, Ind. , opposite Darwin, I l l . ,  about 8 meters east of the center of the road at the point 
where it turns down the steep bank to the ferry, near the center of a square formed by 4 blazed cottonwood trees, each 
about 10 or 11 meters distant from the mark. (Note GO.*) 

P. B. M. &-Near York, Clark County, I l l . ,  about 100 meters west of the river at the upper end of Chenowetha 
Reach, 20 meters southeast of the southeast corner of the two-story green brick house belonging to M. C. Chenoweth, 
5 meters west of the road, in the corner formed by the yard and poultry-yard fences. 

P. B. M. 9.-Near York, Clark County, I l l . ,  50 meters from the top of the river bank in the southeast corner of the 
barnyard of G. II. Whitlock, 30 meters east of the southeast corner of his dwelling and 18 meters west of a 24-inch 
blazed maple tree. (Note GO.*) 

P. B. M. 10.-At York, Clark County, I l l . ,  50 meters north of the top of the river bank on a vacant lot, the property 
of Mrs. J. 38. Rook, 15 meters southwest of the intersection of the ferry road and the h t  street parallel to the river. 
(Note 60.") 

mile southwest of the mouth of Racoon 
Creek, on the property of Oliver Meeker, about GO meters north of the center of a lane, in a group of trees surrounding 
an old cabin, 12 meters Eoutheast of the southeast corner of the cabin and 12 meters north of the northeast corner of a 
small 1-room building. A blazed sycamore and a blazed split-bodied maple, each distant 3.7 meters, bear northeast 
and west, respectively. (Note 60.") 

P. B. M. IIutsonvil1e.-At L?utsonville, Crawford County, I l l .  , in the north end of the lowest stone step at the main 
entrance to the public-school building. The mark is a chiseled square lettered "U. S. B. M." 

P.B.M. 12.-At IIutsonville, Crawford County, I l l . ,  in the southwest corner of the public-school grounds, about 
1 meter east of the east edge of the sidewalk and 

P. B. M. 13.-Near Hutsonville, Crawford County, I l l . ,  just south of the point where the road turns east to Harneys 
Ferry, 75 meters west of the river bank on the property of John Colliflower, 40 meters east of the southeast corner of his 
dwelling, 1 meter south of his south garden fence, & meter west of the road fence and 3 meters north of a small apple 
tree. (Note GO.*) 

P. B. M. P1mkett.-In Crawford-County, Ill., opposite Nerom, Ind., 15 meters north of the road leading down to 
the ferry on the south end of the lowest of the 8 steps leading to the porch on the residence of J. E. Plunkett. The 
mark is a cross in the center of a chiseled square lettered "U .S. 13. M." 

P. B. M. 14.-In Crawford County, I l l . ,  opposite dlerom, Ind., about GO meters from the top of the river bank and 
about 30 meters west of the dwelling of J .  E. Plunkett, in the southeast corner of the garden, 8 meters north of the road 
leading down to the ferry. 

P. B. M. Riverton.-At Riverton, Sullivan County, Ind., on the south end of tho bridge seat surface of the concrete 
abutment at  the east end of the Illinois Central Railroad bridge over the Wabash River, meter from the face of the 
retaining wall and 1 meter below the center line of the downstream chord of the bridge. The mark is the center of 
a chiseled square, lettered "U. S. B. M." 

P. 13. M. 15.-Near Riverton, Sullivan County, Ind., 1% miles below Greers Ripplo and about 120 metera back from 
the river bank, in the northwest comer of the yard and 11 meters in front of the cabin occupied by Judd Smith and 
owned by W. II. Jones. There is a mal l  iron pipe about G8 meters to the northwcst. 

P. B. M. 16.-Near Riverton, Sullivan County, Ind., about 1% miles above the point formerly known as Hites 
Ferry, at the imide base of the levee opposite a fisherman's shack on the other side of the levee, about 8 meters above 
where the east and west section line road turns up the river and about 120 meters above the upper one of two pile 
hurdles in the river about 90 meters apart. 

mile above Shaws Landing and 60 meters back from 
the caving river bank, on the west side of the river road at  the upper end of a growth of timber along the bank, in the 
southwest corner of the garden owned by Ross Lynch, 55 meters south of his house and G meters north of his barn. 
(Note 60.3 

(Note GO.*) 

(Note 60.") 
P. B. M. 5.-Near Prairieton, Yigo County, Id.,  about 

(Note GO.*) 

(Note 60.*) 

P. B. M. 1l.-In Crawford County, near York, Clark County, I l l . ,  about 

meter north of the east-and-west property fence. (Note 60.") 

(Note GO.") 

(Note 60.") 

(Note 60.*) 
P. B. M. l7.-Near Riverton, Sullivan County, Ind., about 

* 8ee pp. 162-166. 
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P. B. M. 18.-ln Knox County Ind., near Russellvilk, I l l . ,  opposite Longtown landing, in the southeast comer of 
the apple orchard, 1 meter from the fence, and 150 meters south of the barn on the farm owned by A. Black and occupied 
by Exin Higgins. (Note 60.") 

mile back from the river across from a willow 
bar, on the north knee line of an eagt and west gravel road, about 200 meters east of a high wooden bridge, the second 
out from the river. It is M mile west of a north-and-south road at the point where a farm road turns south and runs 
down to a house occupied by E. E. Brown; a 24-inch blazed elm tree, distant about 3 meters, bears west. (Note GO.") 

P. B. hl. 2O.-At Russellville, Lawrence County, Ill. ,  about 100 meters back from the river bank, on the east side of 
the public road leading north to Palestine, Ill., and south to  Vincennes, Ind., in the southwest comer of a lot  owned 
by James Broyle, just across the road from the town house, and about 30 meters above where the road turns east to 
the ferry; about 10 meters northwest of a frame house on the corner, about 10 meters south of a 30-inch cottonwood 
tree, and about 10 meters north of a 40-inch maple tree. (Note 60.") 

mile below the point formerly 
known as Belgrade Landing on the east side of the public road, 38 meters southwest of W. 11. Wetham's house, % meter 
inside the property line, in line with the fence separating the barnyard and lawn. 

P. B. M. 22.-In Lawrence County, I l l . ,  3 miles above 'Vincennes, Ind., 5 meters north of the center of the main pub- 
lic road where it crosses the levee, 1.2 meters from the top of the levee on the inside face, 1.2 meters west of E. W. 
Hedden's R. F. D. mail box, and about GO meters south of his barn. 

B. & 0. No. 1.-In Lawrence County, I l l . ,  near TGncennes, Id . ,  near the center of the top stone on the upstream 
end of the Illinois abutment of the Baltimore & Ohio Railroad bridge over the TVabashSliver. The mark is a cross 
chiseled on the stone and marked "U. S. E'. B. M. " 

B. & 0. No. 2.-At Vincennes, Knox  County, Ind., on the top of the downstream end of the south abutment of the 
Baltimore & Ohio Railroad bridge over the Wabash River. The mark is the center of a chiseled square lettered 
"U. S. E. B. M." 

P. B. M. 19.-In Knox County, Ind., near Russellville, IlZ., about 

P. B. M. Zl.-About 5 mile8 below Russellville, Lawrence County, I l l . ,  about 

(Note 60.") 

(Note 60.") 

No. 1.-At Vincenncs, Knox  County, Ind. (See Appendix 8, Report for 1899, p. 566.) 
A,.-At Vincennes, Knox  County, Ind. 
P. B. M. 2-1903.-Near Vincenms, Knox  County, Ind., about 3% miles below the Baltimore & Ohio Railroad bridge, 

in front of the house af Earl Meskemon, near the top of the river side of the levee and 6.4 meters southwest of a 48-inch 
blazed sycamore tree. (Note 61.*) 

P. B. M. 23.-About 4 miles below Vincennes, Knox  County, Id . ,  30 meters back from the top of the river bank and 
80 meters north of the northeast corner of Homer Henderson's house, in the northwest corner of his orchard, 1 meter 
east of the hedge fence and 1 meter north of the wire fence. 

P. B. M. 3-1903.-About 6 miles below Vincennes, Knox  County, Ind., and N mile above the mouth of the Embarrag 
River, near the top of the river side of the levee, at the lower end of a small field and about 250 paces above a small 
cabin outside the levee, and 300 paces above a barn inside the levee. 

P. B. M. 24.-In Knox County, Ind.,  near.&. Francisville, IZl., on the W. H. Brevoort estate, 3.7 meters from the 
center line of the road along near the base of the levee, 18 meters south of the two-story red house, in the northwest 
corner of the barn lot just inside the road fence. (Note 60.") 

P. I). M:Big Four.-In Knox  County, Ind., 3% miles above St. Bancisville, I l l . ,  on the top of the lower end of the 
second pier on the Indiana end of the Big Four Railroad bridge over the Wabash River. The mark is the center of a 
1-inch chiseled square, lettered "U. S. B. M. " 

P. 53. M. 25.-In Knox  County, Ind., 1% miles above St. Bancisville, I l l . ,  on top of a prominent narrow a n d  ridge, 
75 meters southeast of a road at the point where it crosses the ridge and 6 meters west of a triple-bodied blazed elm 
tree in the swale. 

P. B. M. 26.-In Knox County, Ind.,  3 miles below St .  Francisvillc, I l l . ,  in the northeast corner of the yard of the 
two-story white frame residence of John Rainey, 11 meters northeast of the northeast comer of the house and just inside 
of the yard fence. (Note 60.") 

P. B. M. 27.-About 2% miles above Little Rock, Knox  County, Ind., 12 meters back from the top of the river bank 
in the northwest corner of the garden plot of the caretaker's house on the property of the Wabash Fishing Club, % meter 
east of the east end of the heavy wrought-iron fence and 9 meters east of an 18-inch blazed hickory tree. (Note 60.") 

P. B. M. 10-1903.-At Little Rock, Knox  County, Ind., in the lane where the road leaves the river, at the west end 
of a corn crib, 20 paces east of the public scales and 12 meters east of the mail box of Edwin Self 

P. B. M. 28.-About 2% miles below Little Rock, Knox  County, Ind., in the northeast corner of the yard of the one- 
and-one-half story white dwelling of Perry Cunningham, on the southwest corner of a south and an east-and-west road, 
about 14 meters northeast of the northeast corner of the house, about 8 meters west of the center line of the south road 
at the junction, and 8 meters back from the top of the river bank, just inside the yard fence. 

P. I). M. 29.-In Knox County, Ind., about 4 miles above .Mount C a m e l ,  IZl., about 1% miles above Grand Rapids 
locks, on land belonging to James Carson, about M mile below the bridge over a main drainage ditch and 200 meters 
below a smaller ditch, about 5 meters west of the southwest corner of a small tenant house on a high mound, 5 meters 
east of the center of the road along the top of the river bank, and 2 meter3 northeast of a blnzcd walnut tree. (Note GO.") 

P. B. M. 12-1903.-1n Knox  County, Ind., near Mount C a m e l ,  I l l . ,  about 34 mile below a point opposite Banging 
Rock, about 1% miles above the Grand Rapids lock and dam and nearly opposite the lower end of a small island, 

(See Appendix 8, Report for 1899, p. 566.) 

(Note 60.") 
, 

(Note 61.") 

(Note 60.") 

(Note 61.") 

(Note 60.") 

*See pp. 182-160. 
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exactly on the fence line, halfway between two drainage ditches, 5 meters northeaat of the center line of the road and 
9 meters northeast of a 24-inch blazed black-oak tree. (Note Gl.*) 

P. B. M. 13-1903.-1n K n o x  County, Id . ,  2 miles above Mount Carmel, I-Z., where the coping stones meet near 
the upper heelpost on the land wall of the Grand Rapids lock. (Note 61.*) 

P. B. M. Grand Rapids.-In K n o x  County, Id . ,  2 miles above Mount Cannel, Ill., near where three coping stones 
meet near the upper heelpost on the land wall of the Grand Rapids lock. The mark is the center of a 1-inch square 
sunk in the masonry, and lettered "U. S. P. B. M. " 

P. B. M. 30.-In Gibson County, Ind., opposite Mount Camel,  Ill., 150 meters back from the river bank and 160 
meters below the Southern Railway bridge across the Wabash River, 8 meters from the upper corner of the house owned 
by George Coombs and occupied by C. G. Patry, and on the outside of the river road. 

P. B. M. 15, 1903.-In Gibson County, Ind., near Mount Camel,  Ill., about % mile below the foot of Patoka Island, 
% mile above a cable ferry, and 30 paces below the front gate of Anton Bedigman's yard, close to the river side of 
the fence. (Note Gl.*) 

P. B. M. 31.-In Gibson County, Id . ,  4% miles below Mount Camel ,  Ill., 45 meters back from the top of the river 
bank, in front of the small house owned by Charles Kenton and occupied by Andrew Walden, 1 foot inside of tlie fence 
line. (Note GO.*) 

P. B. M. l7,1903.-InGibson County, Id . ,  opposite Rochester, Ill., at the anchor of the ferry cable and on the river 
side of the fence. (Note G1.+) 

P. B. M. 32.-About 1 mile above Crowleyville, Gibson County, Ind., about 3 miles below the cable ferry at Rochester, 
Ill., in the northwest corner of the yard of the house occupied by Jordan Garrett, 1 meter inside of each of the fences, 
and 10 meters from a hickory tree, with its top broken out, standing at the top of the river bank. (Note GO.*) 

P. B. M. 18, 1903.-About 1 mile above Crowleyville, Gibson County, Ind., about N mile above the church h o w ,  
10 meters below the residence of Jordan Garrett, on the river side of the intersection of the road fence and the fence 
at the lower side of the garden, and about 45 meters below P. B. M. 32. 

P. B. M. 33.-In Gibson County, Ind., near Grayville, Ill., about 1 mile below Jimtown, Ind., about % mile below 
the rubs of an old sorghum mill, 35 meters back from the top of the river bank, in the southeast corner of the garden 
plot in front of the white house occupied by Allan Collins, 1 meter inside of each of the fences, and 12 meters from the 
house. (Note GO.*) 

P. B. M. 20, 1903.-In Gibson County, Ind., near Grayville, IZl., about 1 mile below McCrearys Bluff, on the river 
side of the road, % mile above a large white house and 50 paces below a small house. 

P. B. M. 34.-In Gibson County, Ind., near Grayville, Ill., about 1% miles below McCrearys Bluff, at the southwest 
comer of the yard of the small red dwelling of Millard IIagler, 1 meter inside of the fences and 6 meters from the north- . 
west corner of the house, about 120 meters back from the top of the river bank, and 180 meters west of a schoolhouse 
on the other side of the road. (Note 60.") 

P. B. M. 35.-In Gibson County, Ind., near Grayville, Ill., about 2 miles above Seagars Island, about 250 metera 
from the river, at the corner of the yard of a small house, 1 meter from the fences, and 6 meters from the southeast Corner 
of the house, 30 meters west of the prominent red barn, and 30 meters south of the farm road at the top of the high bank. 
(Note GO.*) A small iron pipe established by the base-line party is 6 meters east of the mark. 

P. B. M. 22, Zt)03.-1n Gibson County, Ind., near Gravyille, Ill., about % mile below the foot of Seagars Island, at 
the top of the river bank between a Eouse and a corn crib, 62.5 meters from the house, and 26.2 meters from the crib. 
(Note 61.") 

P. B. M. 36.-In Gibson County, Ind., about 4% miles above Grayville, Ill., about 200 meters below a prominent 
gravel and sand bar, 18 meters'from the top of the river bank, in the corner of the yard of an abandonod cabin, 15 meters 
southwest of the cabin, 30 meters above a log corn crib, and 12 meters emt of a blazed 40-inch swell-butted oak. Twin 
sycamores and two maples near the blazed tree show prominently from the river. 

P. B. M. 23,1903.-1n Gibson County, Ind., near Grayville, Ill., about 3 miles below Seagars Island and just above 
a clump of timber, in the northeast corner of a garden, 54 meters northeast of a house and at  the top of the caving 
river bank. (Note 61.") 

P. B. M. 37.-In Gibson County, Ind  , opposite Grayville, Ill., about 18 meters back from the levee in a cultivated 
field, at  the point where tho road outtiide the levee, and tho one along the river from Griffin, Ind., intersect and lead 
to the Grayville ferry. 

P. B. hf. 25,1903.-1n Posey County, Ind., about 1% milos below Grayvdle, I l l . ,  on the downstream end of the west 
pier on tlie Indiana end of the Illinois Central Railroad bridge over the Wabash River. The mark is the centor of a 
chiseled square, lettered "U. S. E. B. M." 

P. B. M. 38.-In Posey County, Ind., near Grayville, IlZ., about 3% miles above New Baltimore, Ind., and % mile 
back from the river, in the northwest corner of the garden plot on the land of R. Brooks, 35 meters east of the road to 
New IIarmony, and 8 meters northeast of a small house. (Note GO.*) A small iron pipe estrtblishod by a base-line party 
is 5 meters south of the mark. 

P. B. M. 39.-About 4 miles above New IIarmony, Posey Counly, Ind., 1 meter inside the fences, in the northeast cor- 
ner of the back yard of the small house owned and occupied by D. M. Ades, about 100 meters back from the river bank, 
12 meters above the bank of the Black River, and 100 meters south of tlie highway bridgeacross Black River. (Note 60.*) 

(Note GO.*) 

(Note 61.*) 

(Note 61.") 

(Note 60.") 

A 12-inch blazod coffee-bean tree, distant 12 meters, bears west. (Note 60.") 

*See  pp. 102-166. 
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P. B. hl .  28,1903.-About 3 miles above New Harmony, Posey County, Ind., about 25 meters from the south end of 
the large white house of Link Ford, on the north side of a fence, about 10 meters from the top of the river bank and 15 
meters from the fence Corner. 

U. S. G. S. 392.-At New Harmony, Posey County, Ind., in the north windowsill of the building of tlie New IIarmony 
Banking Go. (Note 17.*) 

u. S. G. s.387.-At New HurmOny, Posey county ,  I d . ,  at the west end of the top step of the north entrance to the 
Murphy Library. (Note 17.*) 

P. B. M. New Harmony.-At New Harmony, Posey County, Ind., at the lower edge of town, 24 meters south of the 
west end of Steam Mill Street, close to the wire fence on the west side of the alley, just back of the liouse of Le Roy 
Cox, and 2 meters north of Capt. Ribeyre’s red barn. (Note G l . * )  

P. B. M. 40.-At New Harmony, Posey County, I d . ,  at the lower edge of town, 21 meters south of the west end of 
Steam Mill Street, 45 meters north of the road leading to the ferry, at the southwest corner of the yard surrounding 
tho house of Le Roy Cox, and G meters east of Capt. Ribeyre’s red bani. I t  is about 15 meters below P. B. M. New 
Harmony, and on tlie opposite side of the alley. 

P. B. hl. A 4,1903.-Near New Rarmony,  Posey County, Ind., about W mile below the head of Turkey Island, and 
50 meters back from the top of the river bank, 33 meters northeast of tlie house occupied by John Fishcr, 4 meters west 
of the north corngr of the barn, 6 meter north of the fence running down to the river, G meters south of the fence corner, 
and 15 meters ea&, of the corn crib. 

P. B. M. 4L-About 4% miles below New I larmony,  Posey County, Ind., on the right bank of.Ribeyres Island, about 
%mile below large corn cribs on the river bank, about 120 meters back from the river, on the outgide of the road leading 
around the island, in tlie southwest corner of the yard surrounding the two-story white house of William IIobbs, and 
about 8 meters EOUthweSt of the house. 

P. B. M. A 10, 1903.-About 5% miles below New Llurmony, Posey County, Ind., on the right bank of Ribeyres 
Island, 120 meters from the river, about 30 meters from the house occupied by a Mr. Stewart, 5 meters south of tlie barn, 
2.5 meters west of the pump house, and 1.2 meters from the fence. (Note G l . * )  

P. 13. M. 42.-About 7% miles below New Barmony,  Posey County, Ind. ,  on tlie right bank of Ribeyrcs Island, about 
200 metcrs from the river, on the outside of the road leading around the island, in the southeast corner of the garden 
plot of the small white dwelling of George Mitchell, 1 meter inside of the €ences and 14 metcrs southeast of the house. 
(Note GO.*) 

P. 13. M. A 9,1903.-About 734 miles below New Llamony, Posey County, Id., on tlie right bank of Ribeyres Island, 
12 meters from the top of the high river bank, in a cultivated field just inside of the road, 30 meters below a vacant 
home, and about 180 metera below P. B. M. 42 (sce above). (Note,Gl.*) 

mile above Mink Island and just above Winkleis Ferry, 
at the top of the river bank just inside the ferry road, 2.4 meters north of a blazed 12-inch box-elder tree, and 3.6 meters 
east of a blazed 24-inch sycamore. 

P. B. hl. 44.-In Posq County, Ind., about 3 miles above Xaunie ,  Ill., about GO meters above tlie foot of Twin 
Sister Island No. I, 30 meters back from the top of tho river bank and 2 meters west of the wire fence between 2 culti- 
vated fields. Blazed Winch walnut trce, dktant G meters, bcars south; two blazed thorn trees, distant 3 and G meters, 
respectively, bear northwest. (Note GO.*) 

P. B. hl. Aldric1i.-In PoseyCounty, Ind., about W mile above Jfaunze., IZZ., about 200 meters from the river, 2.4 
meters north of the northeast corner of the big red barn on a high mound on the land of John Aldrich. (Note GI.*) 
A small iron pipe established by a base line party is about 1 meter east of the mark. 

mile above the head of Grand Chain, 12 metem 
from the uppcr corncr of a large tenement house on the river side of the road, near two pccm trees, and 8 meters from 
the iron pump in the back yard. 

P. 13. M. L. & N.-In Posey County, Ind., about 3 miles below Afaunie, Ill., on tlie top of the uppcr end of the land 
pier of tlie LouiSvillc & Nashville Railroad bridge over tho Wabadi River, 56 inctcr above tho iron baac-plate, about 
$a meter from the upper end of tho top course of masonry, and 1.7 meters from the sides. The mark is the center of a 
chiseled square, lcttercd “U. S. B. M.” 

P. B. M. 45.-In Posey County, Ind., about 3 miles below Jfaunie, IZZ., about 65 meters back of the land pier of 
the Louisville & NashviIlo .Rdroad bridge over tho Wabash River and 5 meters below the center line of the trestle. 
(Note GO.*)  

U. S. G. S. 375.-At Maunie, White  County ,  Ill., in the middle of the northwest face of the foundation wall of the 
Methodist Church, 2 feet above the ground. 

P. B. Rf. 33, 1903.--In Posq County, Ind., near N a u n k ,  IZl., about 1% miles below the Louisville & NashdIe 
Railroad bridge, in line with the upper side of the steel tower for supporting telcphone wires across the river, and 9 
meters toward the river from its baso. 

P. B. M. 46.--1[11 Posey County, Ind., 7% miles below Naunie,  IZZ., about M mile above Little Chab, 30 meters 
back from the river bank, and 9 meters southwest of tlie southwest corner of the sinall red liouse occupied part of the 
year by Herman JeBries. 

P. B. M. 47.-In Posey County, Ind., near the Mouth of tlie Little Wabash IZiver, about GO meters above Frotagcot’s 
ferry landing, about 120 meters below the anglc whero the road turns away from the river, and 75 meters bark from 

(Note G l . * )  

(Note GO.*) 

(Note G l . * )  

(Note GO.*) 

P. B. M. 43.-In Posey County, I d . ,  near Afaunie, IZl., 

(Note GO.*)  

P. 13. hf. 31, 1903.-h Posey County, Ind., near N a u n k ,  Ill., 

(Note G l . * )  

(Note 17.”) The mark is stamped “375-Illinois-1903.” 

(Note G1.*) 

(Note GO.”) 

* Soo pp. IGZ-IW. 
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the river, 10 meters outward from the center of the road leading to Mount Vernon, Ind., and 1 meter inside of the fence 
line of a wooded pasture. A blazed oak, distant 26 meters, bears west. (Note GO.") About 120 meters below the 
mark is a small iron pipe established by the base-line party. 

P. B. M. 48.-In Posey County, Ind., about 3% miles above the Mouth of the Little Wabash River, about 75 metera 
from the river a t  the top of the high bank, in the northeast corner of the yard of the small white dwelling of R. D. 
Walling, 5.5 meters northeast of the northeast comer of the home, and 1 meter inside of the fences. (Note 60.") About 
60 meters below the mark is a small iron pipe established by the base-line party. 

P. B. M. 49.-In Posey County, Ind., about 1 mile below the Mouth of the Little Wabash River, on the top of the high 
bank about 250 meters from the river, 1 meter inside of a wire fence, and 18 meters southwest of the southwest corner 
of a rail corn crib on a high mound and in plain view from the river, 3 meters north of a blazed 15-inch red-oak tree 
and 3.5 meters south of a blazed 8-inch pig hickory. (Note 60.") A small iron pipe established by a base-line party 
is about 27 meters north of the mark. 

P. B. M. 50.-In Posey County, Ind., about 10 mi les  above the Mouth of the Wabash River and 1 mile above Levi's 
slough, about 250 meters from the river, 6 meters from the center line on the south side of the section line road, in the 
corner of the yard, 11 meters west of the northwest corner of the house owned and occupied by Ferdinand J-ollmer. 
A barn and two sheds across the road are plainly visible from the river. 

P. B. M. 39,1903.-1n Posey County, Ind., near the Mouth of the Wabash River, about 1% milesbelow Bone Bank 
and opposite the upper end of Mackeys Bar, near a small shack, about 12 meters from the river on the river side of the 
wagon road, between a. large white locust tree and a large hackbed  tree at the lower edge of a small strip of large 
trees. (Note 61.") 

P. B. M. 51.-In Posy County, Ind., about (5% miles above the Mouth of the Wabash River, W mile below Mackeys 
Island, on the land of the Mackey heirs, 45 meters from the top of the caving river bank, in the northwest corner of 
the barn lot of a small tenant house, 1 meter inside of the fences, and 12 meters south of the southwest corner of the 
house. A 60-inch elm, distant 12 meters, bema north, and a 40-inch cottonwood, distant 12 meters, bears northwest. 
(Note 60.") 

P. B. M. 52.-In Posey County, Ind., about N mile above the Mouth of the Wabash River, about 275 meters from the 
river in cultivated land, the property of a Mr. Crumback, at the intersection of the road leading across the neck and 
the one leading down the river, about mile 
north of a shack a t  the top of the river bank and mile east of a shack at a turn in the road, about 3 meters northeast 
of a blazed 24-inch pecan tree, and about 40 meters east of another. 

P. E. M. 53.-On the right-hand side of Wabash Island, Union County, Ky., opposite the mouth of the Wabash 
River, at an open place used as a fisherman's landing, about 40 meters from the low-water bank and 135 meters 
above the road leading across the island. 

P. B. M. 54.-In Union County, Ky., about % mile below the head of Wabash Island, about 45 mile below the wagon 
bridge across Lost Creek and 100 meters above its mouth, on high ground in the southeast comer of I?. R. Slack's 
garden, 1 meter inside of the fences, 15 meters south of the southeast comer of the ban ,  and GO meters nort'least of the 
house. (Note 60.") 

(Note 60.") 

mile above a prominent corn crib on a high concrete-faced mound, about 

(Note GO.") 

(Note GO.*) 

P. B. M. 839.-Near Wabash Island, Union County, Ky .  (See p. 274.) 
P. B. M. 842.--Near Wabash Island, Union County, Ky .  (See p. 274.) 
P. B. M. Kentucky.-At Blackburn, Union County, Ky., opposite Shawneetown, Ill., at the southwest comer of an 

abandoned store building in the northeast corner of the crossroads. 
P. B. M. Hotel.-At Shawneetown, Gallatin County, Ill. 
P. B. M. Station.-At Shawneetown, Gallatin County, Ill. (See p. 291.) 

The mark is stamped "l9OG." (Note 18.") 
(See p. 291.) 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN BELEN, N .  MEX., AND EL I'ASO, TEX., ESTABLISHED BY THE 
UNITED STATES GEOLOGICAL SURVEY, 1905. 

[From information furnlshod by tho United States Goological Survey. Slight changes have been inado for tho purpom of indoxlng and of 
condensing under general notes.] 

Descriptions of Geological Survey bench marks between Bclen and Albuquerque, N. Mex., arc given in connec- 
tion with the descriptions of nearby Coast and Geodetic Survey bench ninrks on pages 241, 263, and 264. 

U. S. G. S. 4795.-About 4.8 miles south of Belen, Valencia County, N. Me$., 220 feet south of milepost 937, 50 feet 
west of the Atchison, Topeka & Santa Fe track, 8 feet north of a gate. 

u. s. G. S. 4770.-About 1.5 miles north of Sabinal (Bernardo post ofice), Socorro County, N. Mm., 300 feet north of 
the Valencia-Socorro County linc, 50 feet west of the Atchison, Topeka & Santa Fe track, 12 feet north of a gate. (Note 
18.") 

(Note 18.*) 

u. s. G .  S. 4762.-About 0.5 mile south of Sabinal (Bernardo post office), Socorro County, N.  Mex., 400 feet south 

u. s. G. S. 4743.-About 3.5 miles south of Sabinal (Bernardo post office), Socorro County, N. Mex., 500 feet south of 

u. s. G. S. 4740.-About 6.5 milessouth of Sabinal (Bernardo post office), Socorro County, N.  Mez., 300 feet south 

Of mile post 943,45 feet west of the Atchison, Topeka & Santa Fe track, G feet north of a gate. (Note 18.") 

milepost 946, 50 feet west of the Atchison, Topeka & Santa Fe track, 7 feet south of a gate. (Note IS.*) 

of mile post 949, 50 feet east of the road crossing, a t  a fence corner. (Note 18.") - 
*See pp. 162-166. 
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U. S. G. S. 4720.-About 1.5 milesnorth of Lajoya, Socorro County, N .  Mex., 3 feet west of milepost 952,50 feet east 

U. S. G. S. 4691.-About 4.7 miles south of Lajoya, Socomo County, N .  Mex., 50 feet west of the A tchison, Topeka 

U. S. G. S. 4698.-About 4.2 miles north of Alamillo, Socorro County, N .  Mex., 180 feet west of bridge 886, 50 feet 

U. S. G. S. 4696.-About 3.5 milesnorthof Alamillo, Socomo County, N .  Mex., on the northend of steel bridge 889, 

U. S. G. S. 4653.-At Alamillo, SOCOTTO County, N. Mex., GO feet s y t h  of the Atchison, Topeka & Santa FQ mile- 

U. S. G. S. 4635.-About 3.7 miles south of Alamillo, Socmo County, N. Hex., 50 feet east of the Atchison, Topeka 

U. S. G. S..4597.-About 1.5 miles north of Socmo, Socmo County, N. Mex., 800 feet north of milepost 976, 50 

U. $3. G. S. 4593-At Socmo, Socomo County, N .  %ex.. in front of the Windsor Hotel, i n  line with the curb. 

of the Atchison, Topeka & Santa Fe track. (Note 18.*) 

& Santa FQ track, a t  the fence Line. (Note 18.*) 

north of the Atchison, Topeka & S m t a  Fe track. (Note 18.*) 

8 feet east of the h&imn, Topeka & Santa FQ track, at the corner of the retaining wall. (Note IS.*) 

post 965, at the northeast comer ot the feme at the section house. (Note 18.*) 

& Santa Fe track, a t  a dike. 

feet west of the Atchison, Topeka & Santa Fe track. 

(Note 18.*) 

(Note 18.*) 
- .  

(Note IS.") 
U. S. G. S. SOCR 4568.-About 2.5 miles south of Socorro, Socomo County, N. Mex., 100 feet north of milepost 980, 

50 feet west of the Atchison, Topeka & Santa Fe track, in a fence comer. (Note 18.*) 
U. S. G. S. 456G.-About 5.5 miles south of Socorro, Socmo, County, N.  Ma.,  1,000 feet west of milepost 983, GO 

feet wesb of the Atchison, Topeka & Santa Fe track, 125 feet east of an adobe house, 3 feet north of a gate. 
U. 6. G. S. 4548.-About 8.7 miles south of Socorro, Socmo County, N. Mex., 1,300 feet south of milepost 986, 

50 feet west of the Atchiaon, Topeka & Santa Fe track, 2 feet north of agate. (Note 18.") 
U. S. G. S. 4539.-At S u n  Antonio, Socorro County, N. M a . ,  150 feet west of the Atchison, Topeka & Santa Fe 

track, 6 feet south of the southeast comer of Solomon l3. Chaves's house. 
U. S. G. S. 4533.-About 2.5 miles south of S u n  Antonio, Socmo County, N. M a . ,  27 feet west of the Atchison, 

Topeka & Santa Fe track, at the north end of the base line, 15 feet north of the signal. (Note 18.*) 
U. S. G. S. 4509.-About 6 miles south of S u n  Antonio, Socmo county, N. Nex., 60 feet west of the Atchison, 

Topeka & Santa FQ track, 4 feet south of milepost 994. 
U. S. G. S. 4498.-About 1.4 miles south of Elmendorf, Sowmo County, N. Nex., in the cement under the signal a t  

the south end of the base line. 
U. S. G. S. 4489.-About 5 miles north of S u n  Xarcial, Sowrro County, N. Ma., 300 feet south of milepost 1000, 

50 feet west of the Atchison, Topeka & Santa FQ track, at a wire fence. (Note 18.") 
U. S. G. S. 4472.-About 2.2 miles north of S u n  Murcial, Socmo County, N. M a . ,  1,300 feet north of milepost 1003 

50 feet west of the Atchison, Topeka & Santa Fe track, 2 feet north of a gate. (Note 18.") 
U. S. G. S. 106.-At S u n  Marcial, Socmo County, N. Ma.,  at the northwest corner of the railroad park, 3 feet west 

of the northwest gate. (Note 18.") 
U. S. G. S. 4458.-At S u n  Narcial, Sowrro County, N.  Hex., at the northwest comer of the railroad park, 3 feet west 

of the northwest gate. (Note 17.") 
U. S. G. S. 107.-About 0.75 mile south of Sun Harciul, Socmo County, N. Mex., on the north end of the Atchison, 

Topeka & Santa FQ Railway bridge over the Rio Grande, 4 feet east of the rail, in the coping stone. (Note 17.*) 
U. S. G. S. 110.-About 4 miles south of S u n  Marcial, Socomo County, N. Mex., east of the Atchison, Topeka & 

Santa Fe track, 60 feet east of a road crossing, 10 feet north of the wagon road. (Note 18.*) 
U. S. G. S. 113.-At Pope, Socorro County, N. Hex., 36 feet east of the main line of the Atchison, Topeka & Santa 

Fe Railway, in line with the telegraph poles. 
U. S. G. S. 11G.-About 2.5 miles south of Pope, S o m o  County, N. Ma., south of a telegraph pole; north of 

milepost 1015, 40 feet west of the Atchison, Topeka & Sante Fe track, in line with telegraph poles. (Note 1s.") 
U. S. G. S. 119.-About 5.75 miles south of Pope, S o c m o  County, N .  Mex., 1 telegraph pole south of milepost 1018, 

50 feet west of the Atchison, Topeka & Santa Fe track, in line with telegraph poles. (Note 19.") 
U. S. G. S. 122.-At Lava, 8ocorro county., N.  Mcx., 0.25 mile north of the station, 700 feet south of milepost 1021, 

M) feet east of the Atchison, Topeka & Santa FQ track, in line with telegraph poles. (Note IS.*) 
U. S. G. S. 123.-About 0.5 milesouthof Lava, Socomo County, N.  Mex., on asmall fiat surrounded by volcanic rock 

and lava, 14 rails south of milepost 1022,8 raiilsnorth of the point of a curve, and 10G feet west of the Atchison, Topeka 
& Santa I% track, under a mound of volcanic rock, flush with the ground, in cement. (Noto 1S.*) 

U. S. G. S. 126.-About 3.5 miles south of Lava, Socmo County, N .  Ma., 45 feet west of the Atchison, Topeka & 
Santa F0 track, 5 feet south of milepost 1025. (Note 18.") 

U. S. G. S. 129.-About 6.5 miled south of Lava, Socorro County, N .  Ma. ,  45 feet west of the Atchison, Topeka & 
Santa Fe track, and 6 feet south of milepost 1028. (Note IS.*) 

U. S. G. S. 132.-About 9.5 miles south of Lava, Socowo County, N .  Mm., 45 feet weat of the Atchison, Topeka & 
b t a  Fe track, 6 feet south of milepost 1031. (Note 18.") 

U. S. G .  S. 135.-About 2 miles south of (?rocker, S k u  County, N. He%., 40 feet west of the Atchison, Topeka d. 
Santa FQ track, south of mile post 1034. (Note 18.") 

(Note 18.") 

(Note 18.*) 

(Note 18.*) 

(Note 18.") 

(Note 18.*) 

- 
*See pp. 162-166. 
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U. S. G. S. 138.-About 5 miles south of Cracker, S k u  County, N. Hex., 40 feet west of the Atchison, Topeka & 
Santa Fe track, 6 feet south of milepost 1037. (Note 18.") 

U. S. G. S. 141.-About 8 miles south of CTOC~XT, Sierra County, N. Mez., 45 feet west oE the Atchison, Topeka & 
Santa Fe track, 5 feet south of milepost 1040. 

U. S. G. S. 4727.-At Engle, Sierra County, N. Bcz., 150 feet north of the station, between the main line and 
the side track of the Atchison, Topeka & S a n h  Fe Railway. 

U. S. G. S. 147.-About 3 miles south of Engle, Sierra County, N. blez., 45 feet west of the Atchison, Topeka & 
Santa Fe track, and 5 feet south of milepost 1046. (Note 18.*) 

U. S. G. S. 150.-About 6.25 miles south 0.f Englc, S~CTTU County, N. Mex., 0.25 mile south of milepost 1049, 700 
feet south of the lake, 135 feet south of the cattle guard, 55 feet east of the track, and 5 feet south of a telegraph pole. 
(Note 18.*) 

(Note lS.*) 

(Note 18.*) 

U. S. G. S. 1 5 0 x . 4  inches west of U. S. G. S. 150 (see above). 
U. S. G. S. 153.-About 0.75 mile south of Cutter, Sierra County, N. Nez., 45 feet west of the Atchison, Topeka 

U. S. G. S. 156.-About 3.75 miles south of Cutter, Sierra County, N. Mex., 45 feet west of the Atchison, Topeka & 

U. S. G .  S. 159.-About 1.75 miles south of Aleman, Sierra County, N. Mex., 45 feet west of the-Atchison, Topeka & 

U. S. G. S. 162.-About 4.75 miles south of Aleman, Sierra County, N. Nex., 45 feet west of the Atchison, Topeka & 

U. S. G. S. 165.-About 0.75 mile south of Upham, Sima County, N. Nez., 45 feet west of the Atchison, Topeka 

U. S. G. S. 168.-About 3.75 miles south of Upham, Sierra County, N. Hex., 45 feet west of the Atchison, Topeka & 

U. S. G. S. l7l.-About 6.75 miles south of up'pham, Sierra County, N. Nex., 45 feet west of the Atchison, Topeka & 

U. S. G. S. 174.-In Dona A n a  County, 9.25 miles south of Upham, Sierra County, N. Mex., 45 feet west of the 

U. S. G. S. 177.-About 2.25 miles south of Grama, Dona A n a  County, N. Xex . ,  175 feet south of a road crossing, 

U. S. G. S. 180.-About 0.75 mile north of Rincon, Dona A n a  County, N. Mex., at the north end of the Atchison, 

U. S. G. S. 283-B.-At Rincon, Dona A n a  County, N. Xes., at the northwest corner of E n g m a n  Street and Railroad 

U. S. G. S. 283%-B.-At Rincon, Dona A n a  County, N. Mcx., i n  the east side of the town. 
U. S. G. S. 28G-B.-About 3 miles southeast of Rincon, Dona Ana County, N. Mex., midway between milepostE 

1082 and 1083,40 feet southwest of the Atchison, Topeka & Santa Fe track, and 5 feet west of a gate, on the fence line. 
(Note 18.") 

U. S. G. S. ?9&B.-About 0.5 mile south of Detroit, Dona A n a  County, N. Mex., 45 feet southwest of the public 
road crossing, by  a wire fence, about 300 feet south of the Atchison, Topeka & Santa Fe milepost 1086. 

U. S. G. S. 293-B.-About 1.5 miles south of Tonuco, Dona A n a  County, N. Mez., 100 feet east of the Atchison, 
Topeka & Sania Fe track, at the foot of a bluff, 45 feet east of milepost 1089. (Note 18.") 

U. S. G. S. 29GB.-About 4.5 miles south of Tonuco, Dona A n a  County, N. Nex., on the north Bide of the canyon, 
45 feet east of the Atchison, Topeka & Santa Fe track, 100 feet east of the river, and 80 feet northeast of bridge 55. 
(Note 18.*) 

U. S. G. S. 299.-About 0.75 mile north of Selden, Dona A n a  County, N. Mex., 100 feet east of the Atchison, Topeka 
& Santa Fe track, 45 feet east of milepost 1905, b y  a wire fence. 

U. S. G. S. 3932.-About 1 mile south of Selden, Dona A n a  Counfy, N .  Hex., and about 1 mile north of old Fort Sel- 
den, i n  a rock which projects about 40 feet out into the river. 

TJ. S. G. S. 30373.-About 3.75 miles south of Selden, Dona A n a  County, N.  Nex., on the fence line midway between 
the old and the new grade of the Atchison, Topeka & Santa Fe Railway, about 200 feet north of the intersection of the 
two grades. (Note 18.") 

U. S. G. S. 30GB.-At Stewarts Ranch, Dona Ana  County, X. Ne$., 900 feet south of the house, 95 feet northeast of a 
public road crowing, 5 feet west of the fence corner, on the west side of the wagon road. 

U. S. G. S. 309B.-About 2.5 miles south of Slewarfs Ranch, Dona A n a  County, N. Mex., 400 feet south of milepost 
1105, 40 feet west of the road crossing, 7 feet south of a gate, on the fence line. (Note 18.*) 

U.S.G.S.312B.-About 1 mile south of Dona Ana ,  Dona A n a  County, N. Nez., about 500 feet south of m i l e  
post 1108, 700 feet northeast of a two-story brick house on the north side of the lane, 45 feet east of a road crossing, 
and 6 feet west of the fence corner. 

U. S. G. S. 315B.-About 4 miles south of Dona Ana ,  Dona Ana  County, N .  Mez., 300 feet north of milepost 1111,45 
feet east of a road crossing, 6 feet north of the fence comer. 

(Note 17.") 

& Santa Fe track, and 6 feet southof milepost 1052. (Note 18.") 

Santa Fe track, and 5 feet south of milepost 1055. (Note 18*.) 

Santa Fe track, and 6 feet north of milepost 1058. (Note 18.*) 

Santa Fe track, and 6 feet north of milepost 1061. (Note 18.") 

& Santa F e  track, and 6 feet north of milepost 1064. 

Santa Fe track, and 5 feet south of milepost 1067. 

Santa Fe track, and 5 feet north of milepost 1070. 

Atchison, Topeka & Santa Fe track, and 5 feet south of milepost 1073, (Note 18.*) 

70 feet west of the Atchison, Topeka & Santa Fe track, and 25 feet west of milepost 1076. 

Topeka & Santa Fe bridge 1035,5 feet east of the rail, i n  the concrete abutment. 

Avenue, 10 feet south of L. F. Elliott's storehouse and the postoffice. (Note 18.") 

(Note 18.") 

(Note IS.*) 

(Note 18.") 

(Note 18.*) 

(Note 17.*) 

(Note 17.") 

(Note 18.*) 

(Note 18.*) 

(Note 17.") 

(Note 18.*) 

(Note 1s.") 

(Note 18.") 

*See pp. 162-166. 
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U. S. G. S. 3855.-At Las Cruces, Dona A n a  County, N. Mex., 180 feet south of the Atchison, Topeka & Santa Fe 
station, 15 feet west of the main track, 12 feet north of the water tank, in the center of the driveway. 

U. S. G. S. 3855A.-At Las Cruces, Dona A n a  County, N. Xex., 130 feet southwest of the Dona Ana County court- 
house, 30 feet east of the fence corner. (Note 18.") 

U. S. G. S. 318B.-At Las Cruces, Dona Ana  County, N.  Xes., in the city park, 5 feet west of the southeast corner 
of the entrance. (Note 18.") 

U. S. G. S. 3837.-At Mesilla Park, Dona A n a  County, M. Mex., 450 feet south of the station, and midway between 
the main track and the side track, of the Atchison, Topeka & Santa Fe Railway. 

U. S:G. S. 323B.-About 2.75 miles south of Mesilla Park, Dona A n a  County, N.  Mes., 200 feet southeast of milepost 
1118, 45 feet west of a road crossing, 4 ieet east of the fence corner. 

U. S. G. S. 3813.-About 4.75 miles south of Mesilla Park, Dona A n a  County, N. Me%., 40 feet east of the Atchison, 
Topeka & Sants Fe track, 10 feet northwest of milepost 1120. 

U. S. G. S. 328B.-About 7.75 miles south of MesiZZa Park, Dona A n a  County, N .  i W a ,  GO feet east of the Atchison, 
Topeka & Sants F e  track, 15 feet east of milepost 1123. 

U. S. G. S. 3794.-At Mesquite, Dona A n a  County, N.  Mex., 38 feet east of the Atchison, Topeka & Sants Fe track 
7 feet north of milepost 1124. (Note 18.") 

U. S. G. S. 332B.-About 3 miles south of Mesquite, Dona A n a  County, N. Mes., 100 feet northeast of milepost 1127, 
90 feet east of a road crossing, G feet south of a gate. 

U. S. G.S.3782.-At Vado, Dona A n a  County, N .  Mex., 100 feet south of the Atchison, Topeka & Santa Fe station, 
in the southeast corner of the foundation stone under the water tank. 

U. S. G.  S. 33GB.-At Berino, Dona A n a  County, N.  Hex., 0.25 mile south of milepost 1131, 100 feet esst of the 
main line of the Atchison, Topeka & Santa Fe, a t  the west end of the lane, G feet south of a fence corner. (Note 18.") 

U. S. G. S. 3760.-About 0.75 mile south of Berino, Dona A n a  County, iV. Mex., 46 feet east of the Atchison, Topeka 
& S m t a  F e  track, 10 feet north of milepost 1132. 

U. S. G. S. 340B.-About 3.25 miles south of Berino, Dona A n a  County, N. Mex., 100 feet west of a road crossing, 6 
feet east of the fence corner. 

U.S.G.S.3780.-Near L a  Tuna,  El Paso County, Tu., 33 feet west of the main line of the Atchison, Topeka 
& Santa Fe Railway, about 4 feet north of the line between New Mexico and Texas. 

U. S. G. S. 3774.-At Vinton, El Paso County, Tex., 21 feet east of the main line of the Atchison, Topeka & S a n h  
Fe Railway, under the Vinton signboard. 

U. S. G. S. 350B.-At canutillo, El Paso County, Tex., 80 feet east of the main track of the Atchison, Topeka & 
Sants F e  Railway at the southwest corner of J. J. Cumflid's house. 

u. S. G. S. 354B.-About 1.5 miles south of Montoya, El Paso County, Tex., 40 feet west of a road crossing, 5 feet 
east of a fence corner. 

U. S. G .  S. 357B.-About 2.8 miles south of Fhites Xpur, El Paso County, Tex., 0.25 mile north of milepost 1150, 
50 feet east of the Atchison, Topeka & Santa Fc track, and 16 feet east of a public road. 

U. S. G. S. 359B.-About 5.25 milessouth of WhitesSpur,  ElPaso County, Tex., 240 feet north of a public road cross- 
ing, 100 feet east of the river, 45 feet east of the Atchison, Topeka & Santa Fe track, and 12 feet east of a wagon road. 
(Note 18.") 

Boundary l.-Near El Paso, Et Paso County Tex. The top of the masonry at the northeast corner of Monument 
No. 1, marking the international boundary line: 

U. G. S. 8. 3608.-At El Paso, El Paso County, Tex. (See p. 257.) 
U. S. G. S. 3G5.-At El Paso, El Paso County; Tex. (See p. 257.) 
U. S. G. S. 366.-At El Paso, El Paso County, Tex. (See p. 257.) 

(Note 18.") 

(Note 18.") 

(Note 18.*) 

(Note 18.*) 

(Note 18.") 

(Note 18.") 

(Note 17.") 

(Note 18.*) ' 

(Note 18.") 

(Note 18.*) 

(Note 18.") 

(Note 18.") 

(Note 18.") 

(Note 18.") 

DESCRIP'ITONS OB PERMANENT BENCH MARKS BETWEEN MITCHELL, IND., AND OAKLAND, ILL., ESTABLISHED BY THE 
UNITED STATES GEOLOGICAL RURVEY, 1906-7. 

[The% descriptions were furnished by the United States &ological Snrvey. Slight changes have been made, chiefly for thepurposesof indexing 
and of condensing by means of general notes.] 

X.-.kt Hitchell, Lawrence County, Ind .  (See App. 8 ,  Report for 1899, p. 566.) 
U. S. G. S. G88.-At Mitche& Lawrence county,  Ind. (See p. 289.) 
U. S. G .  S. 590.-At Yockey, Lawrence counly,  Ind., a t  the highway crossing a t  the station, 80 feet east of the track 

U. S. G .  S. 508.-About 1.68 miles north of Yockey, Lawrence County, Ind.,  on the Chicago, Indianapolis & Louisville 

U. S. G. S. 700.-At Bedford, Lawrence Counly, Ind , ,  on the face of the city hall, a t  the front entrance. (Note 17.*) 
U. S.G.S.603.-About 0.29 mile west of Dark Hollow, Lawrence County, Ind., on the Chicago, IndiantnapoliB I% 

TJ, S. G. S. 557.-At Avoca, Lawrence Counly, Ind., near A. E. Bridwell's residence, on the stone wall in front of 

U. S. G. S. G44.-At Springuille, Lawrence County, Ind., on the schoolhouse, a t  the northwest corner of tho founda- 

of the Chicago, Indianapolis & Louisville Railway, 15 feet north of the highway, in  bedrock. 

Railway bridge over White River, on the bridge seat at the west side of the north abutment. 

(Noto 17.") 

(Note 17.") 

Louisville Railway bridge over Salt Creek, on the east side of the south abutment. 

the ysrd, 2 feet south of the gate entrance. 

tion. (Note 17.") 

(Note 17.") 

(Note 17.") 

~~ 

* See pp. 162-166. 
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U. S. G. S. 575.-About 1.58 miles wcst of SpringvilZe, Lawrence County, Ind., about 400 feet southeast of a small 
stone house 15 feet east of a private road crossing, and 4 feet south of the track of the Chicago, Indianapolis & Louisville 
Railway, on a large rock. 

U. S. G. S. 551.-At Armstrong, Lawrence County, Ind., on the Chicago, Indianapolis & Louisville Railway water 
tank, on the front face of the stone foundation.-(Sote 17.”) 

U. S. G .  S. 565.-In Greene County, 2.13 miles west of Amastrong, Lawrence County, Ind., 100 feet east of the railroad 
bridge over Indian Creek, 10 feet north of tha track of the Chicago, Indianapolis & Louisville Railway, i n  the top of a 
limestone bowlder. (Note 17.*) 

U. S. G. S. 641.-At Owensburg, Greene County, Ind., 343 feet west of the station of the Chicago, Indianapolis & 
Louisville Railway, on an overhead railroad bridge, on top of the copingstone, a t  the southsicle of the track. (Note 17.”) 

U. S. G. S. 543.-At Robison, Greene County, Ind., on a highway bridge OA the south side of the Chicago, Indianap- 
olis & Louisville Railway track, at the top of the north wing wall of the east abutment, stamped “543. ” 

U. S. G. S. 755.-About 2.86 miles north of Robison, Greene County, Ind., on the southwest corner of the church of 
the Latter Day Saints, on its front face. 

U. S. G. S. 880.-At Cincinnati, Greene County, Ind., in the front yard of J. H. Neals, stamped “Prim. Trav. Sta. 
No. 7-880.” (Note 18.”) 

U. S. G. S. 519.-At KoZeen, Greene County, Ind., 378 feet north of the station, 45 feet north of the track of the 
Chicago, Indianapolis & Louisville Railway, and 45 feet northwest of milepost “C 26. ” 

U. S. G. S. 509a.-At Mineral City, Greene County, Ind., 0.38 mile east of the station, 125 feet best of a road crossing, 
20 feet south of the track of the Chicago, Indianapolis & Louisville Railway, in the northwest corner of the lot owned 
by  Charles Hayward. (Note 18.*) 

U. S. G. S. 509.-About 2.55 miles northwest of Mineral City, Greene County, Ind., 15 feet north of the track of the 
chicago, Indianapolis & Louisville RaiIway, and 15 feet east of a private road a t  the foot of a hill. 

U. S. G. S. 534.-At BZoom$eZd, Greene County, Ind., 120 feet north of the Chicago, Indianapolis & Louisville Rail- 
way station, 50 feet west of wagon road, south of the southeast corncr of Jones’s planing mill. (Note 18.*) 

U. S. G. S. 541.-At BloomfiZd, Greene County, Ind., in the southwest corner of the engine room of the Fawcett 
Manufacturing Co., on the south side. (Note 17.*) 

U. S. G. S. 503.-About 1.75 mi les  north of Elliston, Greene County, Ind., on top of the south abutment, at the west 
side of the county bridge, 75 feet west of the Chicago & Eastern Illinok Railroad. 

U. S. G. S. 507.-About 4.73 mi les  north of Elliston, Grcene County, Ind., a t  a road crossing 780 feet north of mile- 
post “T H 43, ” 30 feet east of thechicago & Eastern Illinois Railroad, on the north end of a road culvert; stamped “507. )’ 
(Note E’.*) 

U. S. G. S. 526.-At Worthington, Greene County, Ind., at the southeast corncr of the Taylor BuiIding, 338 feet 
south of the Chicago & Eastern Illinois station. (Note 17.”) 

U. S. G. S. 521.-About 3.3 miles northof ?Vorthington, Greene County, Ind., 0.10 mile south of milepost ‘IT H 36, 
12 feet west of the Chicago & Eastern Illinois trackin a bowlder. 

U. S. G. S. 562.-In Owen County, 6 mi les  north of Worthington, Greene County, Ind., 1478 feat north of a road crow 
ing; 1866 feet south of milepost “T H 33, ” and 20 feet east of the Chicago & Eastern Illinois Railroad track, oa a large 
rock in the side of the cut. 

(Note 17.”) 

(Note 17.*) 

(Note 17.*) 

(Note 18.*) 

(Note 18.X) 

(Note 17.*) 

(Note 17.*) 

(Note 17.*) 
U. S. G. S. 659.-At Coal City, Owen Couvdy, Ind., on the southwcst face of Red Men’s Hall. 
U. S. G. S. 596.-In Clay County,2.4 miles northwest of Coal City, Qwen County, Ind., 803 feet northeast of the Chi- 

U. S. G. S. 588.-At Clay City, Clay County, Ind., on the northeast corncr of the Clay City roller mill, 50 feet west 

U. S. G. S. 558.-About 3.4 miles north of Clay City, Clay County, r id . ,  OA the south abutment of the Chicago & 

U. S. G. S. 569.-At Saline City, Clay County, Ind., GO feet south of the southwest comer of the Brown EIotel, 

U. S. G. S. 634.-At Coy, Clay County, Ind., southwest of the front face of the I. 0. 0. F. Guilding. (Note 17.”) 
U. S. G. S. 608.-In Vigo County, 1.94 miles west of Cory, Clay County, Ind., in a brick chimney at the rear 

of LV. N. Brill’s house on the Clay-Vigo county line road 300 feet south of the Chicago & Eastern Sllinob Railroad. 
(Note 17.”) 

U. S. G. S. 669.-At Riley, Vigo County, Ind., in the south wall a t  the southeast corner of the I. 0. 0. F. Building. 
(Note 17.*) 

U. S. G. S. 524.-About 4.6 milos northeast of Riley, Vigo County,  Ind., on top of the stone of a Chicago Torre 
Haute & Southeastern Railway culvert, GO fcet northeast of the hizhway. (Note 17.*) 

U. S. G. S. 403.-About 1 mile north of Spring E l Z ,  Vigo County, Ind., on top of the bridge seat of a Chicago & East- 
em Illinois Railroad culvert, 100 feet north of the crossing of the Chicago, Terre Haute & Southeastern belt line. (Sote 
17.”) 

U. S. G. S. 43.i.-At Terre ITaute, Vigo County, Ind., 03 the front f x e  of the southwest corner of the Union Station. 
(Note 17.*) 

U. S. G. S. GlD.--At Terre Ifaute, Vigo County, Ind., o:i the northeast corner of the post ofice. 

(Note 17.*) 

cago & Eastern Illinois Railroad, a t  the south corner of the cross roads near Carricks schoolhouse. 

of the Chicago & Eastern Illinois Railroad track. 

Eastern Illinois Railroad bridge over the Eel River, in the bridge seat a t  the west side of the track. 

at the south end of a culvert a t  a road crossing. (Note 17.”) 

(Note 17.”) 

(Note 17.”) 

(Note 17.*) 

(Sote 17.”) 

*See pp. 1G2-10G. 
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U. S. E. 482.- About 0.9 mile west of Terre Haute, Vigo County, Ind., on the east side of the south abutment of the 

U. S. G. S. 477.-At West Terre Haute, E g o  County, Ind., on the Berry block, a t  the northwest corner of George 

U. S. G. S. 508.-About 1.3 iniles west of Liggett, Vigo County, Ind., on top of the bridge seat of the west abutment 

U. S. G. S. 580.-In Edgar County, 1.83 miles west of Farrington, Clark County, IZl., 0.24 mile southwest of milepost 

U. S. G. S. 644.-At Marley, Edgar County, I l l . ,  i n  the northeast corner of the front wall of the Methodist 

U. S. G. S. 673.-About 2.1 miles northwest of Marley, Edgar County, IlZ., 750 feet southeast of milepost 'IT H 15. l1 

U. S. G. S. 728.-About 4.3 miles northwest of Marley, Edgar County, I l l . ,  300 feet east of the Vandalia Rail- 

U. S. G. S. 739.-At Paris, Edgar County, IZZ.,in the wall attheeastendof the Vandaliafreight station. (Note 17.") 
U. S. G. S. 691.-At May, Edgar County, I l l ,  150 feet southeast of milepost "T H 26, " just north of the Vandalia 

U. S. G. S. 681.-About 1.3 miles west of May, Edgar County, IlZ., 1050 feet west of a road crossing, in the top of the 

U. S. G. S. 691.-At Bedmon, Edgar County, IZl., in the front wall of the Redmon Bank. (Note 17.") 
U. S. G. S. 664.-About 0.5 mile east of Borton, Edgar County, IZZ., in the top of a railroad culvert north of the 

U. S. G. S. 645.-In Coles County, 2.02 miles west of Isabel, Edgar County, Ill., 276 feet west of a road croaeing, and 

U. S. G. S. 659.-At Oakland, Coles County, I l l . ,  250 feet west of where the Toledo, St. Louis& Westernnailroad 

C,.-At Oakland, Coles County, I l l .  

Vandalia Railroad bridge over the Wabash River, on top of the bridge seat. The mark is a chiseled square. 

L. Berry's drug store, in a stone window sill. (Note 17.") 

of the Vandalia Railroad bridge. (Note 17.") 

"T H 10, " east of the track of the Vandalia Railroad in the top of a culvert. (Note 17.") 

Episcopal Church. (Note 17.") 

just west of the Vandalia Railroad track, in the top of a culvert. (Note 17.") 

road track, and 100 feet east of a road, in the southwest corner of the front wall of the McCall schoolhouse. (Note 17.") 

Railroad track, in the top of a culvert. (Note 17.") 

south end of the Vandalia Railroad culvert. (Note 17.") 

Vandalia Railroad track, at a road crossing. (Not0 17.") 

100 feet north of the Vandalia Railroad track, in the house of Ed. Gobert. (Note 17.") 

crosses the Vandalia Railroad, in the front wall of J. T. Simms's grain elevator. (Note 17.") 
(See Precise Leveling in the United States 1903-1907, p. 210.) 

DESCRIPTIONS OB PERMANENT BENCH MARKS BETWEEN MITCHELL, IND.,  AND LOUISVILLE, ICY., ESTABLISHED B Y  THE 
UNITED STATES QEOLOQICAL SURVEY, 1911. 

[These descriptlona were furnished by the U. S. Geological Survey. Such changes 88 have been made were chiefly for the purpwos of indexing 
and of condensing under general notes.] 

X.-At Mitchell, Lawrence County, Ind .  (See App. 8, Report for 1899, p. 566.) 
U. S. G .  S. 688.-At Mitchell, Lawrence County, Ind., on the east face of the Bank of Mitchell, a t  the north 

corner. (Note 17.") 
U. S. G. S. 707.-At Mitchell, Lawrence County, Ind., 1.1 miles south of the railroadcrossing, 480 feet south of mile- 

post 257 of the Chicago, Indianapolis & Louisville Railway, 30 feet east of the track, and 30 feet Routh of a road crow 
ing. (Note 18.*) 

U. S. G .  S. 636.-At Orleans, Orange County, Ind., 1,730 feet north of the station, 27 feet west of the track of the 
Chicago, Indianapolis & Louisville Railway, 30 feet north of a road, at the corner of Mr. Baker's yard fence. (Note 18.") 

U. S. G .  S. 709.-Near Leipsic, Orange County, Ind., about 1 mile west of the fitation, in the west end of concrete 
culvert No. 264.6, on the north side of the track of the Chicago, Indianapolis & Louisville Railway. 

U. S. G .  S. 735.-Near Leipsic, Orange County, Ind., about % mile east of the station, 30 feet north of the track of 
the Chicago, Indianapolis & Louisville Railway, on line with an orchard fence. (Note 18.") 

U. S. G. S. 774.-About 1.4 miles west of SaElillo, Washington County, Ind., near the Orange-Washington County 
line, 10 feet north of the track of the Chicago, Indianapolis & Louisville Railway, in rock culvert 268.8. (Note 17.") 

U. S. G .  S. 839.-About 1300 feet enst of Campbellsburg, Washington County, Ind., 30 feet south of the track of the 
Chicago, Indianapolis & Louisville Railway, beside a fence. (Note 18.") 

U. S. G. S. 886.-About 1.7 mileswest of Hitchcock (Oxonia post ofice), Washington County, Ind., on the north side 
of the track of the Chicago, Indianapolis & Louisville Railway, 5 feet bark from the end of stone culvert 275.4, and 10 
feet below the track. (Note 17.*) 

U. S. G .  S. 88O.-About 550 feet west of Hiitchcock (Ozonia post ofice), Washington County, Ind., 30 feet south of the 
track of the Chicago, Indianapolis & Louisville Railway, on line with an orchard fence. (Note 18.") 

U. S. G. S. 721.-About 2.lmileswest of Salem, Washington Counly, Ind., 15 feet north of the track of the Chicago, 
Indianapolis & Louisville Railway, on the west end of a stone culvert. (Note 17.") 

U. S. G .  S. 728.-At Salem, Washington County, Ind., 480 feet west of the station, on the south side of the track of 
the Chicago, Indianapolis & Louisville Railway, 6 feet from enst end and 6 inches from south face of stone arch bridge 
No. 282.2. (Note 17.") 

U. S. G. S. 728a.-About 0.8 mile southeast of Salem, Washington County, Ind., 130 feet east of a switch stand, 25 
feet south of the track of the Chicago, Indianapolis & Louisville Railway. 

(Note 17.*) 

(Note 18.") 

*See pp. 162-166. 
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U. S. G. S. 760.-About 2.6 miles east of Salem, Washington County, Ind., 6 feet south of the track of the Chicago, 
Indianapolis & Louisville Railway, in the west abutment of bridge No. 284.0,260 feet west of milepost 285. (Note 17.") 

U. S. G. S. 835.-About 4300 feet south of Norris (Burristown post ofice), Washington County, Ind., 16 feet west of 
the track of the Chicago, Indianapolis & Louisville Railway, in  the top of the south wall of stone culvert No. 287.7. 
(Note 17.") 

U. S. G. S. 814.-About 4100 feet south of Farabee, Washington County, Id . ,  150 feet north of milepost 291, and 
28 feet eastward from the track of the Chicago, Indianapolis & Louisville Railway. 

U. S. G. S. 704.-About 1100 feet south of Pekin, Washington County, I d . ,  26 feet west of the track of the Chicago, 
Indianapolis & Louisville Railway. 

U. S. G. S. 577.-About 0.6 mile northwest of Borden, Clark County, Ind., 6 feet southwest of the track of the Chi- 
cago, Indianapolis & Louisville Railway, in the northwest stone abutment of bridge No. 298.4. (Note 17.*) 

U. S. G. S. 520.-About 3 miles southeast of Borden, Clark County, Ind.,  120 feet northwest of milepost 302, and 
10 feet northeast of the track of the Chicago, Indianapolis & Louisville Railway, in the southeast side of stone cul- 
vert No. 301.9. (Note 17.") 

U. S. G. S. 504.-About 400 feet northeast of Bridgeport, Clark County, Ind., 9 feet southwest of the track of the 
Chicago, Indianapolis & Louisville Railway, in the southwest abutment of steel bridge No. 303.7. 

U. S. G. S. 545.-About 0.9 mile south of Wilson, Clark County, Ind., 9 feet west of the track of the Chicago, In- 
dianapolis & Louisville Railway, in the top of rock culvert No. 306.5. (Note 17.*) 

U. S. G. S. 547.-About 800 feet south of St.Joseph, Clark County, Ind.,  10 feet east of the track of the Chicago, 
Indianapolis & Louisville Railway, in the top of stone arch culvert No. 309.6. (Note 17.*) 

U. S. G. S. 536.-About 4.8 miles north of New Albany, Floyd County, Ind., 11 feet west of the track of the Chica- 
go, Indianapolis & Louisville Railway, in stone culvert No. 312.8. 

U. S. G. S. 456.-At New Albany, Floyd County, Ind., 1 mile north of the Chicago, Indianapolis & Louisville Rail- 
way station, 13 feet south of the track, in the north side of the wye, in the east stone abutment of a steel bridge. (Note 
17.*) 

464 1nd.-At New Albany, Floyd County, Ind., 125 feet south of the Chicago, Indianapolis & Louisville Railway 
station, at the southeast corner of Main and Vincennes Streets. 

R. R. Bridge.-At Louisville, Jcferson County, Ky . ,  in  the west concrete abutment of the Twenty-seventh Street 
railroad bridge, on the north side of the track. 

(Note 18.") 

(Note 18.") 

(Note 17.") 

(Note 17.") 

I 

(Note 1S.*) 

The mark i u  the center of a chiseled square. 

DESCRIPTIONS OF PERMANENT BENCH MARKS BETWEEN DUQUOIN AND SHAWNEETOWN, ILL., ESTABLISHED BY THE 
UNITED STATES GEOLOQICAL SURVEY, 1906. 

[These descriptions were furnishod by the U. 6. Geological Survey. Slight changes have boon made, chiefly for the purposes of indexing and of 
condensing under general notes.] 

R,.-At Duquoin, Perry County, I l l .  (See App. 8,  Report for 1899, p. 600.) 
U. S. G. S. 468,-At Duquoin, Perry County, I l l . ,  600 feet east of the Illinois Central Railroad station, in  the ea& 

brick wall of the Exchange Bank. 
U. S. G. S. 396.-About 3.2 miles east of Duquoin, Pemj County, I l l . ,  GO feet west of a creek, 40 feet north of the 

Illinois Central Railroad, just south of a fence corner. 
U. S. G. S. 402.-1 mile southeast of McDonald, Perry County, I l l . ,  60 feet directly north of the Illinois Central 

Railroad milepost "East St. Louis 77-Eldorado 44." (Note 18.*) 
U. S. G. S. 449.-At Mulkeytown, Franklin County, I l l . ,  3:4 feet south of the Illinois Central Railroad station, in 

the east side of the corner stone of the hall of the  Modern Woodmen of America. 
U. S. G. S. 443.-At Christopher, Franklin County, I l l . ,  in  the southwest corner of the Christopher National Bank. 

(Note 17.*) 
U. 8. G. S. 392.-About 2.8 miles east of Christopher, Franklin County, I l l . ,  348 feet west of a small bridge of the 

Illinois Central Railroad, 150 feet southeast of a house occupied b y  Isaac Denton. 
U. S. G. S. 438.-About 5.7 miles east of Christopher, Franklin County, I l l . ,  150 feet southeast of a road crossing on 

the Illinois Central Railroad, at the northwest corner of the house occupied by  W. M. Wolf. 
U. S. G. S. 474.-At Benton, Franklin County, I l l . ,  1,507 feet north of the Illinois Central Railroad station, in 

the stone step just south of the west entrance to the Franklin County courthouse. 
U. S. G. S. 405.-About 2.3 miles southeast of Benton, Franklin County, I l l . ,  90 feet directly north of the Illinois 

Central milepost marked "E. St. Louis 92-Eldorado 29, " (Note 18.") 
U. S. G. S. 479.-At Bmothers, Franklin County, I l l . ,  260 feet southeast of where a road cromes the Illinois Central 

Railroad, at the northwest corner of a store kept b y  M. M. Moore. (Note 18.") 
U. S. G. S. 438.-At Parrish, Franklin County, I l l . ,  200 feet northeast of where a road crosses the Illinois Central 

Railroad, at the southwest corner of a store kept b y  Moore & Brown. (Note 16.") 
U. S. G. S. 494.-At Thompsonville, Franklin County, I l l . ,  GOO feet south of where a road croMes the Illinois Central 

Railroad, 100 feet east of a brick schoolhouse. The bench mark is stamped "Prim. Trav. Sta. No. 4494-1906." 
(Note 18.") 

(Note 17.*) 

(Note 18.*) 

(Note 17.*) 

(Note 18.*) 

(Note 18.*) 

(Note 17.") 

* See pp. 162-166. 
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U. S. G. S. 429.-AtFest End,  Saline County, I l l . ,  75 feet north of the Illinois Central Railroad station, in the south 
wall of the West End Rolling Mill. 

U. S. G. S. 392.-About 0.7 mile southeast of Rileyville, Saline County, I l l . ,  20 feet northwest of a cattle guard, in  
the corner of fence at  the point where the county road turns north from the Illinois Central Railroad. 

U. S. G. S. 397.-At Galatia, Saline County, I l l . ,  0.3 mile west of the Illinois Central Railroad station at the Galatia 
Rolling Mill, in the southwest foundation of an old elevator. (Note 17.”) 

‘IT. S. G. S. Milepost.-About 3.2 miles southeast of Galatia, Saline County, I l l . ,  inside the fence, 20 feet directly 
south of the Illinois Central Railroad milepost marked “E. St. Louis 114-Eldorado 7. ” (Note 18.*) 

U. S. G. S. 390.-About 1.6 miles east of Raleigh, Saline County, Ill. ,  70 feet west of the Illinois Central Railroad 
milepost marked “E. St. Louis 117-Eldorado 4, ” 62 feet south of the center of the track. (Note 18.”) 

U. S. G. S. 388.-At Eldorado, Saline County, Ill. ,  30 feet south of the southwest corner of the Grand Hotel, at the 
edge of the pavement. (Note 18.”) 

U. S. G. S. Grayson.-About 0.5 mile southeast of Grayson, Saline County, I l l . ,  inside the wire fence, 40 feet north 
of the center of the Louisville & Nashville Railroad track. (Note 18.”) 

U. S. G. S. Crossroads.-About 3.1 miles southeast of Grayson, Saline County, Ill., 40 feet northwest of a road crossing 
on the Louisville & Nashville Railroad, on the west side of the road. 

U. S. G. S. Station.-At Equality, Gallatin County, I l l . ,  at the northwest corner of the Louisville & Nashville Rail- 
road station. (Note 18.”) 

U. S. G. S. Fowler.-About 2.7 miles southeast of Equality, Gallatin County, I l l . ,  100 feet southeast of E. P. Fowler’s 
residence, in a fence comer, 40 feet north of the Louisville & Nashville Railroad track. 

U. S. G. S. Six Mile.-About 5.7 miles southeast of Equality, Gallatin County, Ill. ,  60 feet north of the Louisville & 
Nashville Railroad milepost marked “St. Louis 138-Shawneetown G . ”  

U. S. G. S. Five Mile.-About 2.5 miles east of Cypress Junction, Gallatin County, I l l . ,  330 feet west of wliere a 
road crosses the Louisville &Nashville Railroad, and 50 feet north of milepost marked “St. Louis 141-Shawneetown 5, l1 
(Note lS.*) 

P. B. M. Station.-At Shawneetown, Gallatin County, Ill., at the southwest corner of the Louisville & Nashville 
Railroad station. (Note 18.”) 

P. B. M. Hotel.-At Shawneetown, Gallatin County, Ill. ,  100 fcet east of the southeast corner of the Riverside 
Hotel, in the northeast corner of the concrete gun rack. 

DESCRIPTIONS OF PERNANENT BENCH a A R X S  BETWEEN QEORQETOWN AND LOUISVILLE, ICY. ,  ESTABLISHED B y  THE 
UNITED STATES GEOLOQICAL SURVEY, 1906. 

(Note 17.”) 

(Note 18.*) 

(Note 18.”) 

(Note 18.*) 

(Note 18.*) 

(Note 17.”) 

[These descriptions were furnished by the U. S. Qeologlcsl SurVoy. Slight changm have been made for the purposcs of indexing and condensing 
under general notes.] 

W.-At Georgetown, Scott County, Ky. 
U. S. G. S. 866.-At Georgetown, Scott County, Ky., at the southeast corner of Sinclair’s store in Mm. T. B. sin- 

clair’s lot. The bench mark is an iron post stamped “866 ” and k~ primary station No. 17 of the United States Geological 
Survey. 

U. S. G. S. 798.-About 3 miles west of Georgetown, 8cott County, Ky., on top of the east end of a culvert abutment, 
north of the track of the Frankfort & Cincinnati Railway. 

U. S. G. S. 840.-At Duvall, Scott County, Ky., near the Frankfort & Cincinnati Railway station, 011 top of the west 
wall of a culvert east of the road, 5 feet north of the track. 

U. S. G. S. 802.-At Stamping Ground, Scott County, Ky . ,  in Dr. Reilly’s front yard, south of the lilrankfort & 
& Cincinnati Railway track, 230 feet west of the railway station. (Note 18.”) This bench mark is primary traverse 
station No. 26 of the United States Geological Survey. 

U. S. G. S. 714.-About 2.1 miles west of Stamping Ground, Scott County, Ky., on top of the west abutment of a 
bridge, south of the Frankfort & Cincinnati Railway track. 

U. S. G. S. 732.-At Switzer, Franklin County, Ky., 40 feet west of the Frankfort & Cincinnati Railway station, on 
top of a culvert 9 feet south of the track; stamped “732.” (Note 17.*) 

U. S. B. M. 744.-About 0.5 mile west of Switzer, Franklin County, Ky., at the west end of the second long trestle, 
north of the Frankfort & Cincinnati Railway track. The bench mark is the top of a bolt in the bent, marked “U. s. B. 
M. 744. ” 

U. S. G. S.* 673.-At Zlkhorn station (Forks of Elkhorn post office), Franklin County, Ky., 75 feet west of the h n k -  
fort & Cincinnati Railway station, at  the northeast corner of a warehouse. (Note 18.”) 

U. S. G. S. 714.-At Stedmuntown, Franklin County, Ky.,  360 feet west of the Frankfort & Cincinnati Railway 
station, on top of the east end of a culvert, 6 feet north of the track. (Note 17.”) 

U. S. B. M. 675.-About 1.9 miles west of Stedmantown, Franklin County, Ky., on top of a small abutment at  the 
west end of a steel trestle, north of the track of the Frankfort & Cincinnati Railway. It is marked with a square and 
the letters “U. S. B. M. 675.” 

U. S. G. S. 511.-At Frankfort, Franklin County, Ky.,  at the southwest corner of the Capitol grounds. (Note 18.“) 
U. S. G .  S. 512.-At Frankfort, Franklin County, Ky.,  on the post office, at the northeast corner of the front face. 

(See App. 3, Report for 1913, p. 624.) 

(Note 17.*) 

(Note 17.”) 

(Note 17.”) 

(Note 17.*) ~~- 
*See pp. lG2-16G. 
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U. S. G. S. 537.-About 1.3 miles west of Kennebec, Franklin County, Ky . ,  on top of the retaining wall of a steel 
bridge, north of the Louisville & Nashville Railroad track. (Note 17.") 

U. S. 13. M. 562.-About 2.3 miles west of Kennebec, Franklin County, Ky., on top of a culvert south of the Louisville 
& Nashville Railroad track. I t  is marked with a square and the letters "U. S. B. M. 562. " 

Bridge.-About 0.3 mile west of Benson, Franklin County, Ky., on the abutment of a Louisville & Nashville Rail- 
road bridge. It is marked with a chiseled square. 

U. S. G. S. GOO.-About 0.3 mile west of Benson, Franklin County, Ky., on top of the retaining wall of the east 
abutment of a steel bridge, north of the Louisville & Nashville Railroad track. 

U. S. G. S. 714.-At Button, Shelby County, Ky.,  in the front yard of C. W. Stockton's tenement house, opposite 
Roberta & Wright's general store, north of the Louisville & Nashville Railroad track, and 10 feet north of the fence. 
(Note 18.") 

U. S. G. S. 829.-About 2.8 miles west of gutton, Shelby County, Ky.,  on the east end of a culvert north of the 
Louisville & Nashville Railroad track. (Note 17.") 

U. S. G. S. 881.-About 3.7 miles west of Hatton, Shelby County, Ky.,  on top of a rock cut, north of the Louisville 
& Nashville Railroad track. It is marked with a pointed square. 

U. S. G. S. 912.-At Bagdad, Shelby County, Ky., 40 feet west of the Louisville & Nashville Railroad station, 45 
feet south of the track. 

U. S. G. S. 903.-At Christiansburg, Shelby County, Ky.,  135 feet east of the Louisville & Nashville Railroad station, 
in the northeast corner of Mrs. Miriam Hall's front yard. 

0. S. B. M. 882.-About 1 mile west of Christiansburg, Shelby County, Ky.,  on top of a rock, south of the Louisville 
& Naahville Railroad track. 

U. S. G. S. 849.-About 2.2 miles west of Christiansburg, Shelby County, Ky., east of the road and 43 feet south of the 
Louisville & Nashville Railroad track at  "Mulberry Crossing. " 

U. S. G. S. 724.-About 6.4 miles west of Christiansburg, Shelby County, Ky., on top of the west end of a culvert 
muth of the Louisville & Nashville Railroad track. (Note 17.") 

U. S .  G. S. 760.-At Shelbyville, Shelby County, Ky.,  in the courthouse yard, 10 feet east of the southeast corner. 
It is primary traverse station No. 2, 1905, of the United States Geological Survey. 

U. S. G. S. 750.-At Scotts (Scotts Station post office), Shelby County, Ky.,  opposite the Louisville & Nashville Rail- 
road station, and 45 feet north of the track at the fence line. 

U. S. G .  S. 725.-About 0.2 mile west of Field Station, Shelby County, Ky.,  on top of the west abutment of a Louis- 
ville & Nashville Railroad trestle. 

U. S. G .  S. 825.-At Simpsonville, Shelby County, Ky.,  in the southeast corner of the Masonic lodge grounds. The 
bench mark is an iron post stamped " 825," and is primary traverse station No. 1, 1905, of the United States Geological 
Survey. 

U. S. G. S. 701.-At Connor, Shelby County, Ky . ,  50 feet south of the Louisville & Nashville Railroad station, east 
of a road, in the angle with the right of way. (Note 18.") 

U. S. G .  S. 629.-At Long Run, Jefferson County, K y , ,  100 feet east of the Louisville & Nashville Railroad station, 
north of the track at  the intersection of a road with the right of way. 

U. S. G. S. 640.-About 0.2 mile west of Eustwood, Jefferson County, Ky.,  on the west end of a culvert north of the 
Louisville & Nashville Railroad track. It is marked with a. square. 

U. S. G. S. 595.-About 0.1 mile east of Beckley, Jefferson County, Ky . ,  on top of the retaining wall of the west abut- 
ment of a bridge, south of the Louisville & Nashville Railroad track. (Note 17.") 

U. S .  G. S. 634.-About 1.1 miles west of Beckley, Jefferson County, Ky.,  on top of a culvert, north of the Louisville 
& Nashville Railroad track. 

U. S .  G. S. G52.-About 0.2 mile west of Avocu, Jefferson County, Ky . ,  on top of the east end of a culvert, south of 
the Louisville & Nashville Railroad track. 

U. S. G. S. 724.-At Anchorage, Jefferson County, Ky.,  in the circular park, 300 feet northwest of the clubhouse. 
The bench mark is an iron post and is primary traverse station No. 38 of the United States Geological Survey. 

U. S. G. S. 561.-At Lyndon, Jefferson County, Ky . ,  260 feet west of the Louisville & Nashville Railroad station, 
south of the track, 40 feet east of a road. It is an iron post stamped " 561." 

U. S. G. S. 539.-About 0.3 mile west of Warwick Villa, Jeferson County, Ky.,  south of the Louisville & Nashville 
Railroad track, on the west wall of a culvert. It is marked with a square. 

U. S .  G. S. 550.--About 440 feet west of S t .  Matthews, Jeferson County, Ky.,  25 feet east of the forksof the road to  
the south. (Note 18.") The bench mark is primary traverse station No. 118 of the United States Geological Survey. 

U. S. G .  S. 548.-About 0.7 mile west of S t .  Matthews, Jeferson County, Ky.,  at the southwest corner of the intersec- 
tion of the Finley and Shelby Pikes. (Note 18.") The bench mark is primary traverse station No. 117 of the United 
States Geological Survey. 

U. S. G. S. 553.-About 1.4 miles west of St. Matthews, Jeferson County, Ky.,  at the northwest comer of Clearwater 
Reservoir. This bench mark is primary traverse station No. 50 of the United States Geological Survey. 

No. 49.-At Louisville, Jefferson County, Ky . ,  a t  the southeast corner of Park Avenue and Shelbyville Road. (Note 
18.") This bench mark is primary traverse station No. 49 of the United States Geological Survey. 

(Note 17.") 

(Note 18.") 

(Note 18.") 

It is marked with a square and the letters "U. S. 13. M. 882. " 

(Note 18.") 

(Note 18.") 

(Note 18.") 

(Note 17.") 

(Note 18.") 

It is marked with a square. 

It is marked with a square. 

(Note 18.") 

--- - 
*See pp. 1GZ-100. 
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B. M. 86, or No. 16.-At Louisville, Jefferson County, Ky.,  on the northeast corner of Main and Eleventh Streets, 
50.1 feet from the southeast corner of Doyle’s saloon, and 101.6 feet from the northeast corner of J. V. Reed & Co.’s 
store. The bench mark is a bronze tablet set in stone and is primary traverse station No, 16 of the United States Geo- 
logical Survey. 

B. M. 13.-At Louisville, Jefferson County, Ky.,  at the southeast corner of Twenty-sixth and Portland Streets, 46.6 
feet from a grocery store, and 7.9 feet from Struby’s pump. The bench mark is rz bronze tablet set in stone and is 
primary traverse station No. 13 of the United States Geological Survey. 

ADDITIONS AND CORRECTIONS TO PREVIOUSLY PUBLISHED DESCRIPTIONS O F  BENCH MARKS. 

DESCRIPTIONS OF MISCELLANEOUS ADDITIONAL BENCH MARKS. 

111A.-At Goldsboro, Wayne County, N. C., on the southwest corner of the Goldsboro City Hall, on the granite water 
table 4 feet above the ground. (Note l.*) 

CORRECTIONS TO DESCRIPTIONS OF BENCH MARKS PUBLISHED IN APPENDIX 8, REPORT FOR 1898. 

Pages 472 and 555. It was reported on September 21,1904, that ‘ I  Tidal, ” at Locust Grove, Bath Beach, Long Island, 
N.  Y., was lost. 

Pages 472 and 556. It was reported on December 16, 1903, by Mr. John H. Frazee, that No. 6, at Astoria, Long 
Island, N. Y., had probably been destroyed by repairs. 

Pages 557 and 558. It was reported in November, 1900, by Mr. Edmund P. Ramsey that the following bench 
marks could not be found: No. 10 at Flushing, N. Y., and No. 12 at College Point,  N. Y. 

Page 562. Mr. 0. E. Carr, levelman for the Baltimore and Ohio R. R., reported in 1904 that the following bench 
marks were not found: J, at  Kqser, W. Vu.; XX, at  Bloomington, Md.; XXI, near Oakland, Md.; and XXVIII, a t  
Rowlesburg, W. ‘vu. 

Page G10. It was reported that bench mark No. 215 at Delta, La., was destroyed. 
Page 632. Leveling in 1905 by Mr. C. P. Burgwyn indicates that City B. M., at  Richmond, Vu., has probably 

been disturbed in elevation since 1892, when the leveling was done which gave the published elevation. 
Page 654. Mr. C. H Judson, assistant engineer, New York Central Lines, stated in a letter dated August 11, 1908, 

that B. M. U., a t  Alexis, Ohio, was about to be destroyed by improvements, and that the resident engineer had estab- 
lished a new E. M. which is 2.77 feet higher than the B. M. U., and is described as follows: On the top of a concrete 
box culvert under the Ann Arbor R. R., just W. of the crowing of the Ann Arbor R. R. over the Lake Shore and Michi- 
gan Southern Ry.; the top of the SW. corner, marked with a chiseled B. M. 

Page 655. A letter from Mr. H. A. Twining, a t  Haskins, Ohio, on April 26, 1906, stated that B. M. A,, a t  Hul l  
Prairie, Ohio, was about t o  be destroyed by repairs. 

Page 670. For a later description of P. B. M. 45, at Shreveport, La., see pzge 134 of Precise Leveling in the 
United States, 1903-1907. 

Page 673. It was reported that P. B. M. 79, at Egg Bend Landing, La., was destroyed. 
Page 676. It waB reported that the pipe was missing from P. B. M. 12 on Bayou Macon, La. 
Page 677. Bench mark No. 7 (Melvin 1879), a t  Natchez, Miss., is in the northeast corner of lower step of west 

Page 690. It was reported that P. B. M. Mound a t  Mound Landing, La., was disturbed. 
The bench marks in the following list should be referred to note 8, page 550, Report for 1899, which ie the azme 

entrance to courthouse instead of the northwest corner. 

as note 39, page 164, of this publication. 

P. B. M. 76 a t  Grand Bend, La. 
P. B. M. 89 at Simmesport., La. 

132 M. R. C. Stone - at Vidalia, La. 
3 

132 M. R. C. Stone - at Vidalia, La. 4 
P. B. M. 1 at Natchez, Mise. 

The bench marks in the following list ahould be referred to note 40, page 164 of this publication instead of to 
note 8, page 550, Report for 1899. 

P. R. P. Frenchport 11, at  Frenchport, Ark. 
P. R. P. Frenchport I, a t  Frenchport, Ark. 
P. B. M. Elliot, a t  Elliot, Ark. 
P. R. P. Camden I, a t  Camden, Ark. 
P. B. M. Lester, at  Lester, Ark. 
P. B. M. Chidester, a t  Chidester, Ark. 
P. B. M. Whelen, a t  Whelen, Ark. 
P. B. M. Gurdon 11, a t  Gurdon, Ark. 
P. B. M. Gurdon I, a t  Gurdon, Ark. 
P. B. M. Smithton, at  Smithton, Ark. 
P. B. M. Curtis, a t  Curtis, Ark. 
P. B. M. Gum Springs, a t  Gum Springs, Ark. 

P. B. M. Arkadelphia 11, at Arkadelphia, Ark. 
P. B. M. Wilmot, at  Wilmot, Ark. 
P. B. M. Noble, on Bayou Bartholomew, Ark. 
P. B. M. Parkdale, a t  Parkdale, Ark. 
P. B. M. Sunshine, at  Sunahine, Ark. 
P. B. M. Portland, at  Portland, Ark. 
P. B. M. Kidd, a t  Kidds Spur, Ark. 
P. B. M. Morrell, at  Morrcll, Ark. 
P. B. M. Eudspeth, at  Hudspeth, Ark. 
P. B. M. Dermott, a t  Dermott, Ark. 
P. 13. M. Baxter, at  Baxter, Ark. 
P. B. M. McGehee, at McGehec, Ark. 

.. - 
* SOO pp. 162-166. 
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P. B. M. Trippe, a t  Trippe Junction, Ark. 
P. R. P. Gibson, a t  Gibsons Landing, La. 
P. B. M. 5a, a t  Jones Bayou, La. 
P. B. M. Ga, at McClures Landing, La. 
P. B. M. 7a, a t  Eva, La. 
P. B. M. Sa, at Hardscramble Landing, La. 
P. B. M. 9a, a t  Lums, La. 
P. B. M. loa, a t  New Era, La. 
P. B. M. l la ,  a t  Acme, La. 
P. B. M. 12a, at Mouth of Black River, La. 
P. B. M. Sandidge, on Bayou Bartholomew, La. 
P. B. M. Myers, on Bayou Bartholomew, La. 
P. B. M. Williams, on Bayou Bartholomew, La. 
P. B. M. Andereon, on Bayou Bartholomew, La. 
P. B. M. Bonner, on Bayou Bartholomew, La. 
P. B. M. Davis 2, on Bayou Bartholomew, La. 
P. B. M. Ward, on Bayou Bartholomew, La. 
P. B. M. Wells, on Bayou Bartholomew, La. 
P. PI. M. Mound, a t  Mound Landing, La. 
P. B. M. Lindgrove, a t  Lindgrove Landing, La. 
P. B. M. Bonita, at  Bonita, La. 
P. I%. hi. Jones, a t  Jones, La. 
P. B. M. La.-Ark., near Jones, La. 
P. 73. M. Port Union, at Port Union Landing, La. 
P. B. M. Hay, near Port Union Landing, La. 
P. B. M. White, near Farmerville, La. 
P. B. M. Rodgers, near Farmerville, La. 
P. B. M. Farmerville, at Farmerville, La. 
P. B. M. Scott, a t  Scotta Bluff, La. 
P. B. M. Stein, a t  Steins Bluff, La. 
P. B. M. Cox Ferry, near Bayou D’Arbonne La. 
P. B. M. 16, a t  Rayville, La. 

P. B. M. Burke, a t  Burke, La. 
P. B. M. Archibald, a t  Archibald, La. 
P. B. M. Mangham, a t  Phgham,  La. 
P. B. M. Big Creek, at  Big Creek, La. 
P. B. hf. Baskin, a t  Baskin, La. 
P. B. M. Steele, a t  Steeles Switch, La. 
P. B. M. Winnsboro, at Winnsboro, La. 
P. B. M. Eden, a t  Eden, La. 
P. 13. M. Gilbert, a t  Gilbert, La. 
P. B. hl. Wisner, a t  Wisner, La. 
P. B. M. Elam, at  Elam, La. 
P. B. M. Peck, a t  Peck, La. 
P. B. M. Newman, near Peck, La. 
P. B. M. Chisum, near Florence, La. 
P. B. M. Florence, at  Florence, La. 
P. B. M. Copeland, a t  Copeland, La. 
P. B. M. Kirk, at  Kirks Ferry, La. 
P. B. M. Tensas, at  Greenville, La. 
P. B. M. Lee Bayou, a t  Lee Bayou, La. 
P. B. M. Clayton, at  Clayton, La. 
P. B. M. Cypress, a t  Cypress City, La. 
P. B. M. Helena, at  Helena, La. 
P. B. M. Concordia, at  Corcordia, La. 
D, a t  Vicksburg, Miss. 
E, near Vicksburg, Miss. 
I?, nesr Vicksburg, Miss. 
P. B. M. Friar Point 111, at Friar Point, Mias. 
P. B. M. Coahoma, a t  Coahoma, Miss. 
P. B. M. Clover Hill, near Clover Hill, Miss. 
P. B. M. Lyon, at  Lyon, Miss. 
P. B. M. Clarksdale I, a t  Clarksdale, Miss. 
P. B. M. Clarksdale 11, a t  Clarksdale, Miss. 
I 

CORRECTIONS TO DESCRIPTIONS OF BENCH MARKS PUBLISHED I N  APPENDIX 3, REPORT FOR 1903. 

Page 622. In line 2, P. B. M. XLIX should be changed to P. B. M. Fort Adams. 
Page 627. Mr. G .  B. Nicholson, chief engineer of the Chicago, New Orleans & Texas Pacific Railroad, on June 

20, 1904, stated that B. M. Yl, near Kings Mountain, Ky., would probably be destroyed soon by improvements. 
Pages 722 and 723. The following additional notes and corrections to bench marks along the Hudson River were 

furnished by J. B. Miller, Assistant, Coast and Geodetic Survey: 
V. 0.9.-Cold Spring, N.  Y., just at the north end of a rock cut and 6 feet east of east main track and 0.4 foot 

above the rails. 
Ik’.-Near Fishkill, Dutchess County, N. Y., 3734 rods south of milepost 59, at  the south end of a rock cut, 20 

feet west of the west main track, 55 feet north of a block signal, 4 feet above the rails; a step cut in a broad sloping rock. 
R. R. 11S.-FishkiZZ, N. Y’., G feet east of east main track. 
Ii’.-New ZIamburgh, Dutchess County, N. Y., 37 meters north of the station, 64 meters north of Main Street, 2 

meters west of the center of the west track, on an irregular rock 12 meters south of the entrance to a rock cut leading 
to a tunnel, 0.2 meter above the rails; the east edge of a shallow drill hole surrounded by a rude triangle. 

Ig‘.-Poughkeepsie, N. Y., on the north face instead of the east face and 4 mcters west of the west main track. 
Vow.-Poughkeepsic, N .  I”,, the northern and higher one of the similar crosses near together. 
R. R. 162.-Near Hyde Park, N.  T Not found in 1905. 
Pages 722, 723. Mr. R. E. Dougherty, engineer of the New York Central & Hudson River Railroad, on September 

25, 1906, stated that Ih/, Ig’, Vose, and I,, at  Poughkeepsie, X.  Y., would soon be destroyed on account of rail road 
improvements. 

Page 751. 
Page 752. 
Page 763. 
Page 774. 

It was reported in 1907 that 17 MC, at Morehead City, N. C., was destroyed. 
It was reported by Mr. W. E. Gehres, in 1913, that bench mark 111MC, at GoZdsboro, N.  C., wasdestroyed. 
B. M. 25c, at Monaca, Pa., was not found in  1906. 
Mr. R. B. Burchfield, on July 13, 1905, reported that P,, at Anthony, Kans., would probably soon 

be exposed to injury, as the Poorman Co. were building o new office and would remove the old one. 

CORRECTIONS TO DESCRIPTIONS OF BENCH MARKS PUBLISHED IN PRECISE LEVELINU IN THE UNITED STATES, 1m-1907. 

Page 159. Bench mark E, is 3 kilometers east instead of 3 kilometers west of Vienna, Clark County, S. Dak. 
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1 See discussion on page 158 in regard to elevations of rail in front of railroad stations. 
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1 See discussion on page 158 in regard to elevations of rail in front of railroad stations. 
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1 Sce discussion on page 158 in regard to elevations of rail in front of railroad stations . 
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145,159 
145,159 

132 
132 

145,159 
132 
132 
132 
132 
132 
132 
132 

132 
145,159 

132 
132 

145,150 
132 
132 

145 159 
1451 159 
145’159 194 

145,159 
132 

145,159 
I32 
132 
132 

145,159 
132 
132 
132 
132 
132 

145,159 

145: 159 

IDAHO. 

Adeline. ................... 
Albany.. ................... 
Albany to Fulton.. ........ 
Albany to  Grafton .......... 
Alton.. .................... 
Anna ....................... 
Arnold Landing.. .......... 
Arsenal Island .............. 
Ashley.. ................... 
Averrrville ................. 
Avisfon .................... 
Bartlett .................... 
Bath.. ..................... 
Beardstown ................ 
Bensenville. ............... 
Benton.. ................... 

Miller ...................... 107 
Mount Plcasant ............ 107 760 
Odum ...................... 107 760 
Oostanaiila.. ............... 107 757 
Pcndarvis.. ............... ...... I.. ...... I 760 
Peyton.. ................... 
Phclps. .................... 
Pine Grove ................ 
Pinson.. ................... 
Powder Springs. ........... 
Reid. ...................... 

i 58  
757 
759 
757 
757 
758 

Rockmart .................. 107 767 
Romo ...................... 107 757 
Sapps Still.. .:. ............ 107 760 
Scotland.. ................. 107 ........ I.. ..... .I 759 ..................... Scney. 757 
Stoclrbridm.. .............. I % 1: 1: : 11: :: 1: :::I 758 
Surroncy.~.. ............... 107 ................ 760 

Warin ........... 1 107 I ........ ~ ........ I 757 
Westl&i: : 1.. ......... 107 ................ 758 

Towns.. ................... 107 ................ 759 

Whcaton.. ................. 107 ................ 760 

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

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

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

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

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

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

Rcpt. 
18% 

App.’8. 

Pages. ........ 
........ ........ 
........ 
........ ........ ........ ........ 
........ 
........ ........ 
........ ........ ........ 
........ 
........ ........ 
........ ........ ........ ........ ........ 
- 

Monroe ..................... 145:159 193 ........................ 
Mora.. ..................... 132 175 ........................ 
Mountain Dome ............ 132 171 ........................ 
Namps ..................... 132 175,176 ........................ 
Na ati ..................... 132 170 ........................ 
Notus ...................... 132 176 ........................ 
Olds Ferry ................. 132 177,178 ........................ 
Onyx.. .................... 132 160 ........................ 
Or+ard .................... 132 171 ........................ 
Owinza.. .................. 132 170 ........................ 
Owyhee .................... 132 171,175 ........................ 
Owyhee to Pocatollo.. ..... 132 109-171 ........................ 
Owyhee to  Seattle, Wash.. 132-134 175-168 ........................ 
oxford .................... 132 I 169 1 ....... 1 ....... 1 ........ 
I’arma.. ................... 132 170 ........................ 
Payette.. .................. 132 177 ........................ 
Payne ...................... 145,159 194 ................ .: ...... 
Pocatello.. ................. :~$f)160,103 ........................ 
Pocatdlo to Butts, Moat .... 145-146 19.3-108 ........................ 
Pocatollo to Owyheo.. ..... 132 169-171 ........................ 
Pocatello to Red Desert. 

WYO.. .................... 131,132 166-169 ........................ 
Portneuf.. ................. 132 169 ........................ 
Ross Fork .................. 145,359 193 ........................ 
Elenter ...................... 132 I70 ........................ 
Shelley ..................... 145,159 193 ...... :. ................ 
Shoshone ................... 133 170 ........................ 
Spencer.. .................. 145,159 195 ........................ 
Swan Lake ................. 132 169 ........................ 
Ticeska .................... 132 I70 ........................ 
Tunupa .................... 132 170 ........................ 
Tyhei ...................... 159 
Wapello .................... 145,159 191 ........................ 
Wapi ...................... 332 170 ........................ 
Weiser.. ................... 132 177 ........................ 
Weston .................... 132 169 ........................ 
Yale ....................... 132 170 ........ ! ............... 

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

1 See dlscusslon on page 158 In regard to elevations oI rail in front of railroad stattons. 
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Pages. 

78,279 

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

INDEX. 
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Pages. Pages. Pages. ....................... 599-601 ....................... 720-724 ........................ ....................... A00 ............... 807 567 ............... 807 567 
211 ................ ........................ ....................... 001 
209 ................ 

m 2 1 1  ................ 
208-209 ................ 

180 ................ 
193,194 ................ 

210 ................ 
m. 

Place. 

....... 

....... 
290 

291 

280 
....... 

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

....... 

Cairo to Odin .............. 
Cairo to.St. Louis, Mo ..... 
Caledonia ................. 

183-208 ................ ....................... 733-737 
185 ................ 

............... 807 5rfi ....................... 732 ....................... 736 

208 ................ 
....................... 735 

211 ................ 
187 ................ ....................... 8M) ....................... 728 
2Q9 ................ 

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

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

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

- ~ -  

Carbondnle.. .............. 
Carlyle.. .................. 
Caseyville.. ............... 

117 
109 
139 
139 
139 
139 
139 
137 
138 
137 
157 
139 

uatm.. .................... 
Cave-la-Rock.. ............ 
Cent&. ................. 

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

........ 198 ... ........ ........ ........ 208 ........ 208 ........ 182 ........ 196,197 ........ 180 

....... .I 

............... .I: : : : : : ::I 

Champaign.. .............. 
Champaign to Olney ...... 
Cham aign to Pekin.. .... 
Chanchrville.. ............ 
Channahon.. .............. 
Chnrleston ................. 
Chester .................... 
Chicago.. ................. 

IIU 
117 
137 
139 
119 
157 
138 
138 
137 
116 
137 
156 
157 
139 
137 
155 
116 
138 
140 
117 
117 
138 
138 
110 
156 
117 
139 
157 
116 
139 
137 

157 
109,110 

110 
109 
109 

109 139 

139,157 

139: 140 

Chicago to Pekin.. ........ 
Chicago to Savanna.. ..... 
Chillicothe.. .............. 
Christopher.. ............. 

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

........................ 736 

........ 182 ................ ........ 209 ................ ........................ 774 
299 ........................ ........ 187 ................ ........ 191 ................ ........ 182 ................ ........................ 728 ........ 181 ................ 
283 ........................ 
299 ........................ ........ 208 ................ 

........ 180 ................ 
278 ........................ ........................ 728 ........ 194 ................ ........ 211 ................ ........................ 732 ........................ 735 ........ 192,193 ................ ........ 185 ................ ........................ 599 

281 282 ........................ ...’. .................... 734 ........ 202 ................ 
290 ........................ ........................ 730 ........ 210 ................ ........ 178 ................ 
289 210,211 ................ 

287-289 ........................ ........................ 566 601 ........................ 6 d a O l  ........................ 566 ........................ 666-570 ........I 209 ........ 566 ........ 209-211 ................ 

clay city .................. 
Cordova.. ................. 
%gin ..................... 
Cypress Junction .......... 
Danvon.. ................. 
Darwin .................... 
Davis Junction ............ 
Deem.. ................... 

-.: 

291 ....... 
....... 

291 ....... ....... ....... ....... ....... 
289 

....... 

291 ....... 
....... ....... 

Depue. .................... 
De Soto ................... 
Dixons Landing ........... 
Downs. ................... 

.................... 768 ....................... 736 ........................ 567 

178 ................ ....................... 736 
209 ................ 
210 ................ 
211 ................ 
211 ................ 
210 ................ 

,209 ................ 
....................... 735l ....................... 560 

209 ................ ....................... 734 ....................... 733 ....................... 732-733 
....................... 733 

152 ................ ....................... 735 
209 ................ 
179 ................ 

............... , ........ 

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

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

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

Depue. .................... 
De Soto ................... 
Dixons Landing ........... 

I ....................... 
278 
291 
282 ....... 210 ....................... ....................... ....................... ....... 209 

....... 181,182 ....... 186 

....... 210 ....... 211 ....... 179 

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

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

Downs. ..... ..I.. ......... 

719 ........................ ........................ ........................ ................ 
727 
735 
732 

773 
728 

734 

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

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

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

Dumser ................... 

........ ........ 
289 
290 ........ 

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

Dundas.. ................. 
Duquoin. ................. 
Duquoin to Shawneetown. 
East Dubuquo ............ 
East Elgin ................ 
East St. Louis ............. 
Eldorado.. ........... .: ... 
Eldred. ................... 
Elg in... ................... 
Empire .................... 
E mlity .................. 
Fafrgrange.. .............. 
Fairmount.. .............. 
Fairmount Junction ....... 
Falmouth ................. 
Farmer City ............... 
Farrington. ............... 
Fielding.. ................. 
Flora.. .................... 
Ford Woods ............... 
Forraton Junction.. ...... 
Fulton. ................... 
Fulton to Albanv.. ....... 

........................ 565,566 ........................ 568 ........................ 729,730 
190,191 ................ 

179 ................ ........................ 
179 ................ 

183 208 ................ 
1%208 ................ 
177-183 ................ 
183,184 ................ 

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

.205:m ................ 

Fulton to Savnnha. ....... 
Oalatia.. .................. 
Galas Landing ............. 
Genoa.. ..... .. ............ 
Gillum .................... 
Olasgow.. ................. 
Golcondn. ................. 
Grafton.. ................. 
Grnfton to Albany. ....... 
Grafton to  Pekin.. _. . _. . _ _  
Orafton to  12 miles above 

Et. Louis. Mo ............ 
Grand Chah. ........... i. 
Grayson.. ................. 
Grayville.. ................ 
Greenup .................. 
Hambur ................. 
Hampshfre ................ 
H_smpton.. ............... 
Harris ..................... 
Harris LandinC ........... 
Hastings Landing ......... 
Havani.. ...... -1.. ....... 
Henry ..................... 
Hickory Grove ............ 
Hidalgo.. ................. 
Hildreth.. ................ 
Hillview. ................. 

__ - 

Eleva- 
tion 
this’ 

publi- 
mtion.1 

- 
Pages. 

110 
93 

155 
110 
109 
109 
139 
155 
110 
139 

139,140 
139 
137 
138 
139 
93 

117,139 
137-139 

117 
138 
157 
109 
117 
117 
157 
139 
156 
117 
140 
138 
110 
116 
139 
117 
139 

110,157 
157 
119 
117 
109 
157 
137 
117 
139 
157 
139 
139 
139 
139 
139 
157 
117 
109 
139 
117 
117 
117 
117 
157 
137 
117 
139 
137 
155 

93,137 
116,117 

137 

93 
155 
157 
156 
139 
116 
117 
117 
139 
119 
116 
137 
138 
117 
139 
139 
137 

Cescription. 
, 

-I-I-/- 

....................... 1 1 1  

....... 1204-20s I 808 {1726~::+ 

....... ........ 
GOO 

90,291 

276 ........................ .......I 177 I ........ 1 719 ....................... 724-732 ....... 177-153 ................ 

Place. 

Hogville Landing.. ....... 
Homer. ................... 
Hueg ..................... 
Hume.. ................... 
Hutsonville ............... 
Isabel. .................... 
Island 256, opposite foot of. 
Itasca ..................... 
Iuka.. .................... 
Jamaica.. ................. 
Janesville. ................ 
Jersey Landing ............ 
Joliet.. .................... 
Keithsburg.. .............. 
Kingston. ................. 
Kirkland.. ................ 
Lake Michigan, in.. __. _ _  .. 
Lanark.. .................. 
Lanark Junction. ......... 
Ladle.. .................. 
Leaf River.. .............. 
Lebanon.. ................ 
Lemont.. ................. 
Lema.. ................... 
Le Roy .................... 
Leslie.. ................... 
Lilly. ..................... 
Liverpool. ................ 
Loc rt .................. 
Lyd% ................... 
McDonald.. ............... 
Mackinaw.. ............... 
Mahomet.. ................ 
Makanda.. ................ 
Manheim.. ................ 
Manito.. .................. 
Mansfleld.. ............... 
Marcus.. .................. 
Marley. ................... 
Marquette.. ............... 
Marseilles ................. 
Marshalls Landing.. ...... 
Martins Laoding. ......... 
Matsnzas. ................ 
Maude.. .................. 
May.. ..................... 
Menert .................... 
Meredosin ................. 
Metropolis.. ............... 
Millers Landing. .......... 
Millsdale. ................. 
Mirn ...................... 
Moline. ................... 
Monroe.. .................. 
Mo rris... .................. 
Modossville .................. 
Mound City Junction.. .... 
Mount Carmel.. ........... 
Mount Carroll. ............ 
Mount Forest ............. 
Mulkeytown .............. 
New Boston.. ............. 
Newton. .................. 
Nutwood.. ................ 
Oakland ................... 
Onkland to Mitchell, Xnd . . 
Odin.. .................... 
Odin to Cairo.. ........... 
Odin to Et. Louis, Mo ..__. 
Olney.. ................... 
Olneyto Chnmpni gn...... 
Olne to Lawrenceburg, 

I n b  ..................... 
Oiney to Odin ............. 
Ottawa .................... 
Oxville.. .................. 
Paris.. .................... 
ParriTh.. .................. 
Pe am ................... 
P e f i . .  ................... 
Pekin to Champaign ...... 
Pekin to Chicago .......... 
Pekin to Grafton .......... 
Peoria.. ................... 

Odin to Olney ............. 

Oquawka.. ............... 

1 Description. 

116 727 
140 ........ 211 
109 
139 ........ 211 

%L(Y I :. -.....I._ ...... ........ 
11Y 1.. ..................... 773 
117 736 
109 ................ 
139 ........ 211 
139 ........ 210 

138 ........ 195,196 
11R 

93 719 
, ........ 

I I. ...... .I. ...... .I. ...... .I. ... -._ 
1M ........................ I J a  

117 ........................ 735 
117 ........................ __-  I I I I 737 ........................ 734 ........................ 734 ....... 1 1891 ........I ........ m . 

I* 
567 

,aw ................ 
210 ................ 
209 ................ 

t ................ ................. : I  I 
290 I 

208 
209 139 .... I ........ I 

10s-109 
109 
116 
138 
137 
157 
157 
137 

137,139 
139 

137-139 
137 

137,138 
1 See discussion on page 158 in regard to elevations of rail in front of railroad stations. 



Plsce. This 
mbli- 
ation. 

Peru.. .................... 
Piasa Creek. .............. 
Pingree Grove ............. 
Point Landing. ........... 
Port Byron ................ 
Putnam.. ................. 
Radom.. ................. 
Raleigh. .. .:. ............. 
Rapi sCity .............. 
Rardin.. .................. 
Redmon.. ................. 
,Reds Landing ............. 
Richview. ................ 
Rileyville ................. 
Rising ..................... 
Rochester.. ............... 
Rockdale.. ................ 
Rock Island ............... 
Rome. .................... 
Romeo .................... 
Rosedale.. ................ 
Rosehill.. ................. 
Roselle.. .................. 
Russellville ............... 
Sa B'ridge Station. ....... 
sahora.. .................. 
St. Fmcisville ............ 
Salem.. ................... 
Sandoval.. ................ 
savanna.. ................ 
Savanna to Chicago.. ..... 
Savanna to Fulton. ....... 
Savanna to St. Paul, Minn 
seneca .................... 
Shame8town. ............ 
Shawneetawn to Duquoin. 

Precise 
leveling Rept. Rept. 
inthe 1903 1899 
;":I App.'3. App.'s. 
1907. 

Placa. 

~ - 

Eleva- 
tion 
this' 

cation.) 
publi- 

- 
Pag~a. 

138 
93 

117 
116 
117 
138 
110 
157 
117 
139 
157 
116 
110 
157 
139 
156 
138 
117 
138 

138,139 
137 
139 
117 
156 
139 
137 
156 
109 
109 

117,119 
117 
117 

117-119 
138 

155,156 
l 5 l  
157 

....... 
281 

289 
....... 

....................... 735 Sidell..; ................... 

....................... 728 Sidney.. ................... ....................... 732 Smothers 
186 ................ Spankey. .................. ....................... 600 Sparland ........................ 8 ring Valley.. ............. 
210 ................ Stillman Valley.. .......... ........................ Stoehrs ..................... 

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

................... 
....................... 732 Sferling Island. ............ 

_. 

~~ 

Borden .................... 

290 

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

........ 

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

........ ........ ...... - 
291 ........ 

157 

........................ 728 

........................ 733 
210 ................ 
182 ................ 
208 ................ ........................ 727 
208 ................ ........................ 600 
211 ................ 

IS9,lW) ................ ........................ 599 ........................ 732 
183 ................ 
183 ................ ................ 735 

210 ................ 

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

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

,ourg.. ........... 
btl... ............... 

rg city ................... 
city.. ................. 

cochran.. .................. 
Cory. ...................... 
Crowle ville ................ 
Dark €!allow.. ............. 
Deer Creek ................. 
Delaware ................... 
Elliston.. .................. 
Evans Landing.. .......... 
Evansville. ................ 

282 ....... 
....... ....... ....... ....... 

281 

281 

....... 

....... 

....... 
!q4'%} 
d291 

Faraboe.. .................. 
Fort Ritner ................ 
Grand View.. .............. 
Hitchcock.. ................ 

........................ ThomSon ................... 
195 ................ Toledo ..................... ....................... 731 Topeka .................... 
185 ................ Treniont. .................. 
198 ................ Turners Landing.. ......... 

177,178 ................ Twin Grove. ............... 
210 ................ Ullio ....................... 

........................ Uticn.. .................... 
200 ................ Villa Ridge.. .............. 
181 ................ Watertown ................. ........................ Wosley ..................... ....................... 566 Wesley Junction. .......... ....................... 567 West Elgin.. ....................... 733 774 West End .................. 

....................... 733 Wnst Polnt ................ ....................... 737-774 Willow S rings.. .......... 
Woodruff.. ................ 
York.. ..................... 

.................... ....................... 736 Urbana 

............... 
....................... 73d.737 West Likerty.. ............ 

Wilsons &nd No. 5. ...... 192 ................ 
....................... 
........................ 

Koleen ..................... 
Lawrenceburg.. ............ 
Lawrenceburg to Oinoy, Ill. 
Leavenworth.. ............. 
Leipsic.. ................... 
Llggett.. .................. 
Little Rock. ............... 

........ 

........ 
280 

154 
in9 

........................ 728 
m, 201 ................ ........................ 719 

208 ................ ........................ 

~ . .  
1254 

267 
288 
287 
287 
288 
290 
290 
265 
265 
289 
288 
288 
288 

288 
282 
287 
269 

288 
265 
272 
290 

270 
289 
288 

06,267 
289 
289 
281 
286 

280 
288 

87,289 
89-290 

~. . 
157 
157 

98,108 
108-108 

154 

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

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

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

........................ ........................ ........................ ........................ ........................ ........................ ........................ ........................ ........................ ............... 807 565 ........................ ........................ ........................ ........................ ............... 807 565 ........................ ........................ ........................ 
............... 807 565 ........................ 

............... 807 667 ....................... 565,566 ........................ 

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

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

........................ ........................ ........................ ........................ ............... 807 565 

................ 566 

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

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

Mitchell to Oakland, Ill.. .. 
Mosquito Creek.. .......... 
Mount Vernon. ............ 
Mollth of Little Wabash .... 
Mouth of Wabash. ......... 
New Alhany.. ............. 
New Harmony.. ........... 
Norris.. .................... 
I\'orthVernon .............. 
Orleans.. .................. 
Owensburg ................. 
Pekin ...................... 
Prairieton.. ................ 
Riley ....................... 
Riverton.. ................. 
Robison .................... 
Rockport ................... 
St. Josoph .................. 
Salem ...................... 
Saline City.. ............... 
Saltillo ..................... 
scottville. .................. 
Spring Hill ................. 
Sprinyille.. ............... 
Stewarts Lauding.. ........ 
Terro Haute.. .............. 
Terre Hante to Shawnee- 

town I11 .................. 
Troy.. ..................... 
Vincennes .................. 
Washington.. .............. 
West Franklin.. ........... 
West Shoals ................ 
West Terre Haute .......... 
Wilson ..................... 
Worthington ............... 
Yockey ..................... 

Tobacoo Landing.. ......... 

INDEX. 

157 287-289 ........................ 
154 265 ........................ 
155 273 274 ........................ 
156 284 ........................ 
157 280 ........................ 
156 282,283 ........................ 
157 290 ........................ 
109 ................ 807 565 
157 2R9 ........................ 
157 288 ........................ 
157 290 ...... .:. ................ 

155,156 280 ........................ 
157 288 ......................... 
156 280 ........................ 
157 288 ........................ 
151 270,271 ........................ 
157 290 ........................ 
157 288,290 ........................ 
157 288 ........................ 
157 289 ........................ 
109 ................ 807 566 ' 157 288 ........................ 
157 287,288 ........................ 
153 265 ........................ 

155, I!$ 279>3 } ....................... 
155-156 279-284 ........................ 

154 266 ........................ 
154 269,270 ........................ 

109,150 281 ................ 566 
109 ........................ 566 
155 273 ........................ 
109 ........................ 566 
157 289 ........................ 
157 290 ........................ 
157 258 ........................ 
157 287 ........................ 

156 283:284 ........................ 

301 

Alton. ..................... 
Armstrong ................. 
Avoca ...................... 
Bedford .................... 
Bloomfleld.. ............... 

ILLINOIS-Continued. 
- - 

Description. I Description. 

154 
157 
157 
157 
157 

I I I 

Mauckport.. ............... 
Medora ..................... 
Merom.. ................... 
Mineral City ................ 
Mitchell.. .................. 
Mitchell to Louisville, Ky.. 

154 
109 
156 
157 

109,157 
157 

Eleva- 
tion 
this: 

publi- 
cation.) 

I lprecisel I 

I I I9O7. I I 
Pages. I Pages. 1 pages. 1 I/ ....... 188,189 ................ Shawneetowu to Terre ....................... Haute, Ind.. ............ 

....................... a27 II ....................... 
291 ........................ I ,."A 1 I I1 2 0  

ioo II Summit .................... 
mas Landing ........... ............. ........ ........ ....... I aw I I 1 1  I-nomosonville 

INDIANA. 

Pages. 

155-156 
139 
140 
157 
137 
138 
138 
116 
117 
137 
139 
116 
157 
117 
139 
137 
139 
116 
139 
110 
140 
138 
110 
117 
137 
137 
117 
157 
139 
116 
139 
93 

139 
156 

279-284 ........ 211 
........ 211 

........ le2 ................ I.. .... .{12(1aJi% I}. ..... ./. ....... 

1 See dfsoussion on page 158 in regard to elevations of rail in front of rallroad stations. 
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1907 . 
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1903- App.’3. npP.’8 . 

Akron .................... 
Austin .. > .................. 
Bartlett .................... 
Bellevue ................... 
Beloit ...................... 
Blencoe .................... 
Buenavista ................ 
Burlington ................. 
California Junction ......... 
Calliope .................... 
Chatsworth ................ 
Clayton .................... 
Council Bluik .............. 
Crescent ................... 
Dubuque .................. 
Ea le Point ................ 
Ecfard .................... 
Edmore .................... 
Elm Springs ............... 
Fairport ................... 
Finle Landing ............ 
Fort &ad ison .............. 
Frenchtown Landing ....... 
Gordons Ferry ............. 
Guttenberg ................ 
Hamburg .................. 
Hawerden ................. 
Haynies .................... 
Hentons ................... 
Hone Creek ............... 
I s l a n J ~ 6  .................. 
Island 207 .................. 
Island Park ................ 
Keokuk .................... 
LittleMaquoketa River .... 
Loveland .................. 

Bm8lO .................... 

C a t h e  ..................... 
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1 See discussion on page 158 in regard to elevations of rail in front of railroad stations . 
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1 Sce discussion on pago 158 in regard to elevations of rail in front of railroad stntions. 
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1 See dlseusston on page 168 in regard to elevations of rall in front of railroad stations. 
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1 See discussion on page 158 in regard to elevations of rail in front of railroad stations. 
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1 See discussion on page 158 in regard to  elevations of rail in front of railroad stations. 
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109 ................ 
168 ................ ........................ 745 

98 ........................ 840 
98 791 

98 ........................ 847 
97 ................ I.... .... 654 

................ 
98 ........ 1 ........ 1 % I 791 

98 ........ I ........ I ........ I a44 ~~ 

98 845 

97 053 
99 842 

99 849 

MINNESOTA. 

Ada.. ...................... 1 136 I.. ..... .I 170 I... .... .I.. ...... 11 Cedar Brook,mouth of ...... 120 ........................ 785 
Aitkin ...................... 120,122 ........ 146 ........ 785 Centerville.. ............... 122 ........................ 789 
Aitkin to Brainerd. ........ 120 ........................ 783-785 Central Point ............... 117 ........................ 745 
Aitkin to Grand Rapids.. .. 122 ........ 146-148 ................ Childs.. .................... I l l i i  134 ........ 153.154 ................ 
Albanv ...................... I 134 I.. ..... .I 149 1.. ...... 1.. ...... 11 Ckearwater. ................ I 120 I.. ..... _I_ ..:. .. .i. ... __..I 779 
Alexandria. ................ 
Angus.. .................... 
Anoka.. .................... 
Ar le .................... 
Avorill. .................... 
Avon ....................... 
asE!iy:. .................... 

~ ~.~~~~~ 
Backus.. ................... 
Bald Ea le Junction ........ 
Ball Cluk .................. 
Barnesville.. ............... 
Barnum. ................... 
Boar Island.. .............. 
Belle Prairie ................ 
Boltrami. .................. 
Bemidji .................... 
Bonn.. ..................... 
Blnckberrv.. ............... 
Bonip.. . .:. ................ 
Brainerd ................... 
Brninerd to Aitkin.. ....... 
Brainord to Cass Lake.. .... 
Brninerd to St. Cloud.. ..... 
Brandon.. ................. 
Brock Cre!k ................ 
Browns HIU... ............. 

120, 

Carlisle.. ............... 
Carlton.. ................... 
Cass Lake .................. 121 
Cnss Lake to Brainerd.. .... 120-121 
Cess Lake to Grand Ranids. 121-122 
Caed Lake to Lake Itns’ca ...I 121 

Clinton.. ................... 
Cohnaset. ................... 
Collegeville. ................ 
Collis.. ..................... 
Crawford.. ................. 
Crookston.. ................ 

134 ........ 150 ................ 
121 ................ 596 ........ 
134 ........ 149 ................ 
134 ........ 155 ................ 
130 ........ 169 ................ 
130 ......... liO.171 ................ 

134 ........ 1 

134 ........ 
134 ........ 133 
130 ........ 169 
130 ......... liO.171 

121 ........ _ _ _ _ _ . _ _ I  . 

. . . . . . . . . . .  
I ........ I 149 I ........ 1 ........ 11 Cuba ................... __..I 121 I ........ !...::...I 503 I ........ ........ 

587 Dakota ..................... 118 753 

505 Daytons Blo ff... ........... 117 738 
Dean Brook.. .............. 120 784 
Deer River.. ............... 121 ........ 

...... ........ Dnllon. .................... 135 ........ 

~ .. ........ 
753,754 

785 
785-790 

1 See discussion on page 158 in regard to elevations of rail in front of railroad stations. 
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Forest Lake ............... 
Fort Ripley ............... 
R e e  ort .................. 
Frid$?.:. ................. 
Game d .................. 
Qladstone ................. 
Glyndon.. ................ 
Graceville.. ............... 

Precise 
leveling Rept. Rept. 
in the , 1903 1899 go: App.’3. App.’s. 
1907. 

Grand Rapids ............. 
Grand Rapids to Aitkin _ _ _  
Grand Rapids to Cass Lake 
Hackensock ............... 

Precise 
This leveling 

publi- 
:ation. 

1907. 

Hadler. ................... 
Ham is... .................. 

pt. Rept. Re 
1S03 1899 

App.’3. App.’8. 

Hastings.. ................ 
Hay Creek, mouth of.. __. . 
Hennepin River, mouth of. 

Pages. ....... 
....... 
....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

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

....... 

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

....... 

....... 

....... 

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

Hererooid. ..... .: .......... 
Highwood ................. 
Hinckley.. ................ 
Homer. ................... 
Hubert.. .................. 
Hull ....................... 
Hunter8 ................... 
Island Lake ............... 
Island No. l... ............ 

Pages. Pages. Pages. 
156,157 ................ 
150,151 ................ ....................... 778 

168 ................ 
............... 586 ........ ....................... 788 ............... 586 784 ....................... 741 ............... 596,597 ........ 

147 .............. 
............... 592 ....... ....................... 739,740 ....................... 784 
....................... 739 ....................... 743,744 ....................... 747 ....................... 780,781 ....................... 753. ....................... 754 ............... 590,591 ........ ....................... 747 

165 ................ ....................... 781 ....................... 788 
170 ................ ....................... 779 

148,149 ........ 779,780. ....................... 779-783 
148-152 ................ ....................... 774-779. 

149 ................ 
737,738. 

....................... 785-790 ....................... 774-770 

....................... 737-774 . ....................... 739,740 ....................... 787 
150 ................ ....................... 780 .............. .593,594 ........ 
171 ................ ....................... 788 ....................... 786 ............... 591 ........ ....................... 789 ............... 595 ........ 

171,172 ................ 
167-172 ................ ....................... 787 ....................... 745 

153 ................ ............... 592 ........ ....................... 788, 
152 ................ 
153 ................ ....................... 784 
148 ................ ....................... 747,748- ....................... 744 

146,147 ................ .............. .588,589 ........ 
171 ................ ....................... 785, 
150 ................ 
155 ................ 
170 ................ ....................... 790 ............... 589,590 ........ 

...................... { 775,790 

Island No. 18.. ............ 
Island No. 22.. ............ 
Itasca.. ................... 
Jenkins.. .................. 
ReDlers Coulee. ........... 

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

........ 

........ 

........ 

..___ ~ 

........ 
Kettle River .............. 
Kings Coulee.. ............ 
Kittson ................... 

169 ................ 
155,156 ................ ................ 597 ........ 
146148 ................ ................ 593-598 ........ ................ 587,588 ........ 

170 ................ ........................ 788 ........................ 740 ........................ 784 ................ 592 ........ 
153 ................ ........................ 739 

........................ 787 ........................ 752 ................ 585 ........ ................ 596 ........ ................ 588 ........ 

................ 587 784 ........................ 784 ........................ 740 ........................ 782 ........................ 777 ................ 586 ........ 
746 ........................ 787 ........................ 746,747 

170 ................ 
........................ 754 ........................ 746 

_ _ _ _ _  _ _ _  _ _ _ _  ~ _ _ _ _ _  
La Crescent.. ............. 
Lake Citv ................. 

........ 

........ 

........ 

........ 

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

Lake I&ca.. ............. 
Lake Itbasca to Csss Lake.. 
Lake Side.. ............... ........................ 101 ................ 597 ........ ................ 592 ........ 

168,lGB ................ ................ 5x5 ........ ................ 589 ........ 
147 ................ ........................ 7R1 ........................ 780 
170 ................ ................ 593 ........ ..... 588 ........ ................ 592 ........ 
167 ................. 

149,150 ................ ................ 585 ........ ................ 587 ........ ........................ 787 ....................... 775,776 ....................... 752 

Lamoille .................. 
La Prairie ................. 
La Salle River, mouth of.. 
Lawndale. ................ 
Leaks.. ................... 
Leech Lake.. ............. 
Libby ..................... 
Little Falk ................ 

....... 

Little Rock.. ............. 
Lockhart.. ................ 
Lomond .................. 

....................... I U I  
151 ................ ....................... 739 ....................... 739 ....................... 740 

....................... 789 ....................... 781 

Lothrop.. ................. 
Maltby.. .................. 

[elby. ............. .: ..... 
[elrose .................... 
[errifleld. ................ 

113 
115 
91 

111 
114 
114 
113 
91 

Miller.. ................... 
Minneapolis.. ............. 
Minneopa.. ............... 
Mission Creek.. ........... 
Mississippi-. .............. 
Montice o ................. 
Moose Lake.. ............. 
Nelson.. .................. 

........................ ........ 137 ......... 

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

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

........................ ........................ ........ ! ................ 

Newport.. ................ 
Newport Landing ......... 
Niainger Slough.. ......... 
North Rrnnch ............. 
North Prairie.. ........... 
Nushka.. ................. 
OldCrow Wing Ferry ..... 
Old Fort RiDlep ........... 
Old Indian Mission.. ...... 

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

- - 

Eleva- 
tion 
this: 

publi- 
zation.1 

................ GO5 ........ ................ Go5 ......... ........................ 692 ........................ 692 ........................ 611 ........................ 695 
. 604 ,  GO5 591,592 ........................ 591,592 

Pages. 
122 
120 
134 
120 
134 
122 
136 
134 
121 
122 

121-122 
121 
136 
122 
117 
120 
121 
134 
117 
122 
118 
120 
121 
121 

120,121 
120 
117 
120 
120 
120 
117 
122 

117,118 
136 
118 
117 
121 
121 
117 
118 
122 
121 
136 
120 
121 
122 
120 
120 
136 
121 
121 
121 
135 
134 
120 
121 
122 

119,120 
118 
122 
122 
120 
122 
134 
117 
117 
117 
122 
120 
121 
120 
120 
120 

I 
-~ 
Arcvle.. ................... . .- 
Amot. ..................... 
Artesia.. ................... 
Auburn Plantation ......... 
Austin.. ................... 
Australia.. ................. 
Baird.. .................... 
Baldwyn. .................. 

INDEX. 

MINNESOTA-Continued. 

Description. 

Pages. I Puges. I Pages. I Pages. ........................ 789 ......................... 782 

........................ 776 

........ 1 149 1 ........ 1 ........ 

........ 152 .............. 
790 ........ 1.- ...... I ........ 1.. 

592,593 ........ 
590-593 ........ 

744,225 

785 

778,170 
....... 147,148 

Place. 

Ortonville.. ................ 
Osakis ...................... 
otsego.. ................... 
Parkdale.. ................. 
Pequot.. ................... 
Pine City .................. 
Pine River ................. 
Point Douglbas .............. 
Pokegama ake.. .......... 
Portage. ................... 
Prospect Hill.... ........... 
Pullman. .................. 
Rabbit River, mouth of.. .. 
Red Rock. ................. 
Red Wing .................. 
Reeds Landing.. ........... 
Ri ce.... .................... 
Richmond .................. 
River Junction.. ........... 
Rosby ...................... 
Roscoes Coulee.. ........... 
Rothsay .................... 
Royalton.. ................. 
Rush City .................. 
Russia.. ................... 
St. Augusta. ............... 
St. Cloud ................... 
St. Cloud to Brainerd ...... 
St. Cloud to Evansville ..... 
St. Cloud to St. Paul.. ..... 
St. Joseph .................. 
St. Paul ................... .! 
St. Paul to Duluth.. ..... .! 
St. Paul to St. Cloud. _____ .  
St. PaultoSavanna,I11 .... 
St. Paul Park. ............. 
Sandstone Junction.. ...... 
Sauk Center ................ 
Sauk Rapids. .............. 
schley ...................... 
Shirley ..................... 
Short Line Park ............ 
Smithville.. ................ 
South Bemidji. ............ 
Stacy ....................... 
Starke ...................... 
Stephen.. .................. 
Stephen to Evansville.. .... 
Sturgeon Lake.. ........... 
Teepeeota Point ............ 
Tennev ..................... 
“The Rapids”. ............ 
Thomson.. ................. 
Thorsborg.. ................ 
Tintah.. ................... 
Towhead Rapids.. ......... 
Vem. .  .................... 
Wabbasha.. ................. 
Wacouta.. ................. 
Waldeck. .................. 
Walker.. ................... 
Warron ..................... 
West Duluth ............... 
West Union ................ 
Wheaton.. _ _  ____. . _ _  _ _  ___. . 
Wheatville ................. 
White Bear.. .............. 
Wilkinson.. ................ 
Willow River.. ............ 
winona. ................... 
Wyominp. ................. 
Yarmouth .................. 

MIBBISBIPPI. 

- - 

Eleva- 
tion 
this: 

cation.1 
publl- 

Pages. 
134 
134 
120 
136 
120 
122 

120,121 
117 
121 
122 
121 
117 
120 
117 

~ 117 
118 
120 
118 
118 
121 
118 
138 
120 
122 
138 
120 

120,134 
120 
134 

119,120 
134 

17, Il9,l 

119,120 
117-119 

117 
122 
134 
120 
121 
138 
I22 
122 
121 
122 
121 
136 

135,136 
122 
118 
134 
121 
122 
134 
134 
120 
122 
118 
117 
122 
121 
138 
122 
134 
134 
138 
122 
121 
122 
118 
122 
134 

3 

- 

Description. 

787 
751,752 

789 
....... 

697 

595 
612 
700 
694 
693 
595 

. . I . .  

Bay St. Louis .............. 
Beauvoir.. ................. 
Bee Lakc ................... 
Belle Isle Plantation.. ..... 
Ben Lomond Plantation.. . 
Beulah. .................... 
Biloxi.. .................... 
Biloxi to Mobile, Ala.. ..... 

114 
114 
113 
113 
111 
114 

91,114 
91 

See discussion on prge 158 in regard to elevations of rail in front of railroad stations. 
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I 1  Description . 

Precise 
This leveling 

publi- inthe 
cation . 

1507 . 

Rept . Rept . 
1903 1899 

App.'3. App.'6. 

Rcpt . 
1899 

App . 's . 

Pages . 
} 

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

293 

........ 

}.. &: 

Biloxi to New Orleans. La .. 114 ........ 
Blakely Plantrltion ......... 113 692 
Bolivar ..................... 114 .. ._. 696 

Pages . Pages . Pages . ........................ 611 

........................ 594-596 ........................ 593, 594 ........................ 636-640 ........................ 713, 714 ........................ 699 ........................ 691, GO7 
(io5 601, 668 ........................ 639 ........................ 696 

139, 140 ........ 677 ........................ 695 ................... > .... 638 ........................ 640 ................ 604 592 ......................... 691, 697 ........................ 595 ........................ 611 ................ 605 (io1 ........................ 639 ........................ 639 ........................ 691, 697 ........................ 695 ........................ 594 ........................ G39 ........................ 612 ........................ 612 ........................ 611 ........................ 596 ........................ 011 ........................ 695 ........................ 694 
142, 143 ................ ........................ 695 ........................ 714 ........................ 595 ........................ 692 ........................ 594 ................ 807 59a ........................ 595 ........................ 611 ........................ 594 ........................ 693 ........................ 638 ........................ 699 ........................ 694 ........................ 690 ........................ 694 ........................ 611 ................ 620 ........ ........................ 693 ........................ 695 ........................ 694 ........................ 714 ........................ 595 
................ 595 
130, 140 ....... { "'Yii 

........................ 610 . ........................ 610-61'2 

{ 594, ...................... 
Bolton ..................... 
Booneville .................. 
Bovine ..................... 
Brandon ................... 
Bucatunna ................. 
Buck .Ridge ................ 
Buggs Landing ............. 
Burnsville .................. 
Calmar ..................... 
Carsons ..................... 
Childers .................... 
Chinchuba ................. 
Chunky .................... 
Claiborne ................... 

111 
91 

111 
111 
91 

114 
07 

96, 97 
113 
114 
113 
114 
111 
114 
111 
114 
114 
114 
111 
114 
114 
114 
114 

~~~~~~ 

Clarksburg ................. 
Clarksdale .................. 
Clarksdale to Friar Point .... 
Clarks Landing ............. 

................ I ........ 638 ........................ 596 ........................ 638 ........................ 639 ........................ 593 ........................ 696 ........................ 708 ................ 643 7M) ........................ 692 ........................ 695 ........................ 696 ................ GOB ........ ........................ 640 ................ 608 ........ ........................ 639 
294 ................ 698 ........................ 697, 698 ........................ 695 ........................ 638 
294 ................ 697 
294 ................ 697 ........................ 699 ........................ 695 

I Clinton ..................... 
Clover Hill ................. 

111 
91 

96, 97 
01 

111 
113 
91 

111 
115 

Coahoma ................... 
Commerce .................. 
Concordia .................. 

....................... ....................... ................ 042-644 ....................... ....................... ....................... 

294 ........ 621 

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

Content .................... 
Corinth ..................... 
Corinth to Cairo I11 ........ 
Corinth to Mem 'his Term . 
Corinth to Tuscumbia, Ala . 
De Soto .................... 
Edwards ................... 
Enola ...................... 

Corinth to Meri8ian; ..... 1 . 

115 
115 
113 
114 
114 

114 

Ente rise .................. 
Pores?., ................... 
Fort Ada ms ................ 
Fort Adams to Smithland, ................ 619422 ........ ........ 136-140 ................ ........................ 693 

........................ 697, 698 

........................ 695-700 

294 ............... { 6g4' 
Friar Point to Clarksdale ... 
Friar Point to Memphis. 

Tenn ..................... 
Friar Point to W ilkersons 

Landing .................. 
Glendale ................... 
Glenora Plantation ......... 
Graham .................... 
Greenfield .................. 
Greenvjlle ................... 
Greenville to Vicksburg .... 
Greenville to Vicksburg via 

Greenwood ............... 
Greenvflle to Wilkersons 

Landing ................. 
Greenwood ................. 
Guntown .................. 
Hays ....................... 
Heathman ................. 
Hickory .................... 
Horn Lake Creek ............ 
Hu hes Landing ........... 
Indjan Creek ............... 
Indianola .................. 
Ingo mar ................... 
IttaBena .................. 
Iuka ....................... 
Jackson .................... 
meinston .................. 
Lske ....................... 
Lake Charles Landing ...... 
Lake See ................... 
Lake Washington Landing . 
L'Argent ................... 
Uta ...................... 
Longwood Plantation ...... 
L ~ I  ...................... 

acon ..................... 

114 I ........ I ........ I ........ I 696 
91, 97 ............... .043, 644 596. 700 

91 ........................ 596499 

113, 114 ........................ 694-696 
114 ........................ 698 
111 ........................ 612 
111 ........................ 640 
111 ........................ 639 

111 ........................ 610-612 

113 ........................ G9ZO94 

113 ........................ 091407 
113 ........................ 693 
91 ........................ 595 

111 ........................ 611 
113 ........................ 694 
111 ........................ 040 
114 ........................ GO9 
114 ........................ 694 
97 ........................ 708 

113 ........................ 693 
111 ........................ 011 
113 ........................ 693 
00 ........................ 700 

111 ........................ 630 

111 ........................ 640 
114 ........................ 694 
111 ........................ 012 
111 ........................ 612 
113 ........................ 692 
111 ........................ 611, 612 
111 ........................ 612 
114 291 ................ 098 
91 ........................ 594, 595 

111, 113 ....................... { 012JGi:j 

111, 110 ........ 140 ........ 037 

Vicksburg { ................. 
Vicksburg (Delta) .......... 
Vickshnrp to Qreenville .... 
Vicksbur; to Greenville via 

Greenwood ............... 
Vicksburg to Meridian ..... 
Vicksburg to Rayville,La .. 

641. 842 
594-596 
700-702 

594 
638 

639 
3 

........ 

w;y[ 
111, 11c 

111 

113 
111 
111 

........ 

La ....................... 
Fort Adams to Vidalia. La .. 
Port Loring ................ 

........................ 092-694 

........................ r w m o  
610 G30 { G7b, 078 

140. 140 ................ ........................ 012 ................ 606 602 ........................ 503 ........................ 595 ................ Go5 601 ........................ 098 

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

Friar Point ................. I 

Vicksbur to Vidalia.La ... 
Warfield saint ............. 
Waveland .................. 
Wapnesboro ............... 

11611( 
111 
1 1 4  
91 

Eleva- 
tion 
this' 

West Point ................ 
White Harbor .............. 
Wilkersons Landing ....... 
Wilkersons La n d i n  g to 

Friar Point .............. 

Pages . 
Meridian .......... ........I( G; 
Mayersville ................ 111 

91 
114 
112 

113.11! 

Meridian to Corinth ........ 
Meridian to Mobile . Ala ..... 1 

........ 

Meridian to Vicksburg ..... 
Meridian to York . Ala ...... I 

094-008 

691-697 

G80-691 
593 
692 
692 

Mhoons-Landing ............ 
Millers Bend ............... 
Mississippi City ............ 

Wilkersons L a n d i n g  to 
Qreenville ................ 

Wilkersons L a  n d i n g to 
Parkeville, La ............ 

Winchester ................. 
Yazoo City ................. 
Yazoo River ................ 

Morton.. ..................... 
Mound Place ............... 
Natchez .................... 
Nebletts Landing .......... 
Newmans .................. 
Newton .................... 
Ocean S tin .............. 
Okolona .................... 
Palmetto Plantation ....... 
Pass Christian ............. 
Pearson .................... 
Pelahatchee ................ 

Ofrutts E a n t g  ............ 

' 

11: 

11: 
91 

11: 
11: 

.... 
91 
91 

111 
93 

114 
113 
114 
111 
113 

112, 115 
114 
111 
111 

91, 114 
113 
91 

111 
114 
111 
111 

Port Anderson ............. 
Prentiss .................... 
Quitman ................... 
Rankin .................... 
Refuge ..................... 
Refuge Plantation .......... 
Reserve Plantation ........ 
Rienzi ..................... 
Riverdale Plantation ....... 
Riverton ................... 
Robinsonville .............. 
Rodney .................... 
Rosedale ................... 
Russell ..................... 
Saltillo ..................... 
Satartia .................... 
Scooba ..................... 
Scranton ................... 
Shannon ................... 
Shiloh Plantation .......... 
Shubuta ................... 
Bidon ...................... 
Smiths ..................... 
Star Landing ............... 
Stoneville .................. 
Stormville ................. 
Sunflower Landing ......... 
Tallulah Landing .......... 
Tarbert (opposite, in La.). .. 
Tchula ..................... 
Terrene .................... 
The Bo ue ................. 
Toomsu%a ................. 
Tunelo ..................... 

113 
114 
91 

111 
111 
111 
111 
81 

111 
114 
114 
115 
114 
93 
91 

113 
91 
91 
91 

111 
91 

113 
111 
114 
113 
114 
11'1 
111 
115 
113 

Description . 

1 See discussion on page l58 in regard to elevations of rail in front of railroad rtations . 
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Place . 

Pages . 

......... 

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

....... , 

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

Adrian .................... 
Alexandria ................ 
Allenton .................. 
Amamnia ................. 
Archie .................... 
Arthur .................... 
Ashburn .................. 
Atherton .................. 
Bainbridge Creek ......... 
Becker .................... 
Belton .................... 

.......... 

Pages . Pages . Pages . 
........................ 624 
....................... 724 
....................... 567 
....................... 833 ....................... 625 
....................... 624 ....................... 725 
....................... 823 
....................... 722 
........................ 795 ....................... 626 ....................... 568, 800 ....................... 820 
....................... 575, 824 ....................... 834 ....................... 722 ....................... 823 ....................... 815 ....................... 721 ....................... 795, 796 ....................... 794 { 570, 

{ 81% 

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

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

....................... 622 623 

....................... 623-625 ....................... 816 ....................... 809 ....................... 62.1 

....................... 571 

....................... 816 

....................... 724, 725 

....................... 723 

....................... 722 ....................... 722 

....................... 720 

....................... 622 

....................... 794 ....................... 571 ....................... 574 

....................... 792 

....................... r26 

....................... 809 ....................... 720, 721 ....................... 720 
c ............. 791 

....................... 571 ....................... 626 

....................... 791 ....................... 723 

....................... 834 835 

....................... 834 

....................... 793, 794 ....................... 816 

....................... 833 , ......... 804 

....................... 817 

....................... 819, 820 

....................... 794 

....................... 798, 799 ....................... 830 

....................... 819 ....................... 812 
................ 571 

........................ 806 ................ 621 .. 725 : : : : : : : .. : : : : : .. 833 

....................... 6191623 

{ 569, 8%4 ...................... 

....................... 2 i2  

....................... 823: 824 

568, 799 ...................... { 80b 

Berger .................... 
Berlin ..................... 
Big Blue River ........... 
Bigelow ................... 
Birmingham Point ........ 
Blue Mills Landing ........ 
Bluff ort ................ 
Bois gruij ................ 
Bo1 es ...................... 
Bon Homme .............. 
Bonnots Mill .............. 
Boonville ................. 
Boston .................... 
Bostonto Chester Ark .... 
Buckhorn Point ........... Boston to Harrisohlle .... 

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

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

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

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

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

....... ’ ................ ....................... 

BullRotk ................. 

833, 834 
791 
5 i 2  
813 
812 

810, 811 
815, 816 

722 
817 

{ 5 3 5 3  

Butler ..................... 
California ................. 
Cambridge ................ 

Pages . 
122 
93 

116 
93 

124 
116 
110 

, 109 

110 

110, 111 

110 
. 91, 94 

116 
109 
110 
93 

109, 124 
110 

91, 95 
93 

110 
93 

9l*ls25i> 

122-124 

109 

93-95 
91 
93 

109, 124 

109 

122-124 

Canton .. ;. ................ 
Cape Girardeau ........... 
CapeGirardeauCounty ... 
Cape Rock ................ 
Carondelet ................ 
Carthage .................. 
Centaur ................... 
Centertown ............... 
Center View ............... 
Chamois .................. 
Charbonnier Point ........ 
Clarksburg ................ 
Clarksville ................ 
Cla sville ................. 
CliL ...................... 
Cliff Cave ................. 
Cold Water Creek, mouth of 
Cole ....................... 
Coleman .................. 
Columbia Bottom ......... 
Commerce ................. 
Coming ................... 
Courtney .................. 
Craig ...................... 
Creve Coeur Lake ......... 
Cromwell Point ........... 
Deer Creek ................ 
Dewitt .................... 
Dover ..................... 
Drew ..................... 

. Curzons ................... 

Pages . Pages . Pages . Pages . ........................ 808 
........................ 723 
........................ 574 
........................ 724 ........................ 794 
........................ 831 
................ 808 725 
........................ 625 ........................ 6n-625 

........................ 625-627 

........................ 625 

........................ 725 ........................ 574 

........................ 624 ........................ 720 ........................ 575, 824 ........................ 623 

........................ 570, 805 ........................ 792 ........................ 6!22 ........................ 720 

....................... { 568+3 

....................... { 570 571 s o k o k  

........................ 807-825 

........................ 570-574 

........................ 791-807 

........................ 567-570 ........................ 720 

....................... { 5159 

........................ 575, 576 

........................ 807-825 

~~ ... 
Dundee ................... 
East Atchison ............. 
Edwards .................. 
Elliotts Landing .......... 

109 
109 
94 

116 
110 
109 

Elston ..................... 

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

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

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

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

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

Etlah ..................... 
Ewings Landing .......... 
Exetor .................... 
Fabius River .............. 
Forbes .................... 
Forest City ................ 
Fort Bellcfontaine ......... 
Fortnna ................... 
Franklin .................. 
Franklin Island ........... 

125 
123 
109 

123, 124 
123 
109 
124 
110 
95 

116 
123 

12’2, 123 
124 

Gasconade ................ 

........................ 835 

........................ 818 ........................ 674 ........................ 820 821 ........................ 814:815 ........................ 575 ........................ 823 ........................ 625 ........................ 805 ........................ 726 ........................ 818 

.... s .  .................. 809, 810 ........................ 822 

Geigers Landing ........... 
Glasgow ................... 
Grand Eddy .............. 
Qrand River .............. 

123 
110 
124 
93 

110 
123 

. __ 

Eleva- 
tion 
this’ 

publi- 
cation.1 

. 
Page.9. 

110 
116 
91 

125 
110 
110 
116 
124 
93 
94 

110 
91, 94 

123 
109, 124 

125 
93 

124 
123 
93 
94 
93 

91, 95 

in 
110 
1iO 
110 
123 
122 
110 
109 
123 
116 
93 
93 
93 
93 

110 
93 

109 
109 

91, 94 
93 

109 
116 
122 
93 
93 
93 

109 
110 
93 
93 

125 
124 
125 
93 

123 
125 
94 

123 
123 
93 
94 

124 
123 
1 23 
109 

91, 94 
95 

110 
116 
125 
125 
93 

I09 
123 
123 

91, 94 
123 
173 
93 

123 

........ j ................ ........ , ................ ........................ 

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

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

Description . 

109 
91. 94 

123 
93 

125 
124 
110 
123 

91, 94 
124 
125 

........................ 573 

........................ 569. 803 ........................ 811 

........................ 792 ........................ 834 ........................ 822 ........................ 623 

........................ 816. 

........................ 568, 799 

........................ 823 ........................ 835 

. 

Place . 

Grays Creek ............... 
Grays Point ............... 
Greenwood ................ 
Gregory Landing .......... 
Gumbo .................... 
Halls ...................... 
Hannibal .................. 
Harrisonville .............. 
Harrisonville to Boston .... 
Harrisonville to Holliday. 

Kans .................... 
Harrisonville to Pleasant 

Hill ..................... 
Hermann ................. 
Hilton .................... 
Holden .................... 
Rorton .................... 
Illinois .................... 
Independence ............. 
Invin ..................... 
Isbell ..................... 
Jamestown Landing ....... 
Jasper ..................... 
Jefferson Barracks ......... 
Jefferson City ............. 
Jefferson City to Kansas 

City ..................... 
Jefferson City to Plesaani 

Hill ..................... 
Jefferson City to 12 miles 

above St . Louis ......... 
Jefferson City to St . Louis . 
Jefferson Station .......... 
Kansas City ............... 
Kansas City to Holliday, 

Kans .................... 
Kansas City to Jefferson 

City ..................... 
ICm!?s City to Pleasant 

Hill ..................... 
Kansas City to St . Joseph . 
Kenmoor .................. 
Kent ...................... 
Kimmswick ............... 
Kimpton .................. 
ICinesville ................. ..... 
Knobnostor ............... 
Lsbaddie .................. 
La Grange ................ 
Lamar .................... 
Lamonte .................. 
Lancdon .................. 
Laytiesville ............... 
Lees Summit .............. 
Lexington ................. 
Lisbon .................... 
Little Blue ................ 
Little Blue River .......... 
Lone Tree ................. 
Loose Creek ............... 
Louisiana ................. 
Malta Bend Landing ...... 
Marion .................... 
Matthews Landing ........ 
Miami ..................... 
Mil0 ....................... 
Missouri City .............. 
Mona ...................... 
Monett .................... 
Moniteau Creek ........... 
Montserrat ................ 
bforrison .................. 
Mount Vernon Landing ... 
brusics Ferry .............. 
Napier .................... 
Nanoleon .................. 
Nevada ................... 
New Frankfort ............ 
New Haven ............... 
New Sibley ................ 
Nishnabotna .............. 
Nodaway .................. 
hTor thru p .................. 
Osage City ................ 

I Description . 

109 ........................ 574.575 
124. 125 ........................ 825-832 

124 ........................ 831 
94 I I I I  ........................ 798 

574 
573 
795 
72.5 
623 
573 

817 
,623 
823 
794 
621 
810 

125 833 
123 820 

91, 95 ........................ 570, 806 

1 See discussion on page 158 in regard to elevations of rail in front of railroad stations . 
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pt. Rept. Re 
1903 1899 

App.’3. hpp.’8. 

Place. 
Precise 
leveling 

publi- E.‘:: 
cation. 1903- 

1907. 

0 tterville.. ............... 
Overton.. ................. 
Passaic.. .................. 
Phelps. ................... 
Pierce City.. .............. 
Platin Rock Creek ......... 
Pleasant IIill.. ............ 
Pleavant Hill to IIarrison- 

ville-.. .................. 
Pleasant Dill to Jefferson 

Place. pt. Rept. Re 
1903 1809 

App.’3. App. k. 

City ..................... 
Pleamnt Rill to Kansas 

Cit ..................... 
Port Xoyd.. .............. 
Purdv ..................... 

Pages. 

Quarfytown. .............. 
Raymore.. ................ 

--_____ 
Pages. Pages. Pagrs. 

....................... 721 ....................... 567 ....................... 816 ........................ 810 ........................ G22 

....................... 725 ........................ .571 
........................ 573 
........................ 621 ........................ 623 
........................ s04,805 
........................ 822 
........................ 822 ........................ 572 { 568, 7;‘X5 
........................ R09 
........................ 704 
........................ 574 
........................ 809 ........................ 720 
........................ Si2 
........................ 811 ........................ 818 
........................ 572 
........................ 722 
........................ 572 
........................ 573 
........................ 621 

........................ 822 

........................ 835 ........................ R18,819 

........................ 824 ........................ 821,822 ........................ 622 

........................ 725 

........................ 721 ........................ 722 

........................ 811 

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

....................... { “8J;;b 

Reeds. .................... 
Rich Hill .................. 
Richland Creek ............ 

Pages. 

Roche ort ................. 
Rush gower ............... 

Pages. Pages. 
....................... 
....................... 
....................... 
....................... ....................... 
....................... ....................... 
....................... 
....................... 
....................... ....................... 
....................... 
........................ 
........................ 
........................ 
........................ 
........................ 
........................ 
........................ 
........................ 
........................ 
........................ ........................ 
........................ 
........................ 
........................ 
........................ 

Rushvillc ................. 
St. Alhans ................. 
St. Aubert.. .............. 
St. Charles ................ 

Pages. 
572 
811 
624 
835 
621 
720 
574 

625 

570-574 

574,575 
705 

fii 

St. George ................. 
Ste. Genevieve ............ 
St. Joseph ................. 
St. Joseph to Kansas City. 
St. Joseph to Sioux City, 

Iowa. ................... 
St. Louis.. ................ 

St Mar s ................. 
St: P a J  .................. 
Salt Creek ................. 
Sandy IIook Landing. ~ _. . 
Sarcoxie ................... 
Saverton .................. 
Scott ...................... 
Sedalia. ................... 
Seli man ................. 
Shefdon.:. ................ 
Shi ley Landing.. ........ 
Sibfey ..................... 
Sih!ep Bridge.. ........... 
Smithton ................. 
South Point ............... 

6t Louis to Cairo 111.. .... 
St: Louis to Jefferkon City. 
St. Louis to Odin, 111.. .... 
St. Louis to 12 miles above 

82.GS32 

St. Louis.. .............. 
St. Louis (12 miles above) 

to Grafton, Ill ........... 
St. Louis (12 miles above) 

to Jcfferson City ......... 

1 1  Washington ............... 

__ __ 

Eleva- 
tion 
this) 

publi- 
cation.’ 

- 
Pages. 

109 
123 
110 
125 
110 
93 

110 

109 

109 
93,04 

110 
93 

110 
110 
110 
123 
123 
93 

124 
94 

93 
124 
93 

124,125 
124,125 

loo, 110 

91,04 

F;; 
93 
91 

109 

03 

03 

03-95 

} ....... 

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

MISS0 URI-Continued. 

Description. 

........................ 833-842 

........................ 720-724 

.................... 367-570 

........................ 719,720 

........................ 710 

........................ 791-807 

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

...I : : 1.. .. 566,567 

....... ....... ............ 
624 
815 
811 
720 
830 
795 

500,804 
792,703 

831 
721 

831.832 

Strasbug.. ............... 
Sugar Loaf Rock. ......... 
Sulphur Springs.. ......... 
Syracuse.. ................ 
Terrapin Island.. ......... 
Tcteseau Bend.. .......... 
Tipton. ................... 
Tower Rock ............... 
Verssilles.. ................ 
Warrensburg .............. 
Washburn.. ............... 

Waterloo.. ................ 
Wntson. .................. 
Waver1 y .................. 
Wayne.. .................. 
Wollimton.. .............. 
Wentworth. ............... 
Wcst Quinca ............. 
W-hite San Dopot Land- 

ing.. .................... 
Wittenburg. .............. 
Wolf Point ................ 

- __ 

Eleva- 
tion 
this) 

publi- 
cation.’ 

- 
Pages. 

93 
91 

123 
123 
110 
I16 
109 
109 
110 
110 
94 

124 
124 
108 

122 
93 

109 
122 
93 

109 
123 
123 
109 
93 

109 
109 
110 

1 24 
12s 
123 
124 
124 
11c 
Ilf 

92 
0: 

1 22 

91,94 

91,94 

Description. 

NONTANA. 

Cnllatin. ................... 
Garryowen.. ............... 
Glen.. ...................... 
Gordon ..................... 
Grayling.. ................. 
GreyclifE.. ................. 
Hardin.. ................... 
nighview. ................. 
ITomestake.. ............... 
IIoppers 
TIuntleg ................... 
nuntley to Butte.. ........ 
IIuntlcy to Cadiz, \Vyo ..... 
Ionia. .c..  .................. 
Jefferson Island.. .......... 
Keith.. .................... 
Laurel.. ................... 
Lavon ...................... 
Lewis Spur _ _ _ _  ._. . _ _  _ _  _ _ _  .. 
Lima ...................... (1 

159 ....... 
149 100 227 
146’159 197 

146:159 196 
147’159 207 

147 
149 

149 160 
147: 150 

150 
147 100 
14G’ 159 
147: 159 
145J!!h 

m4-210 

205 

205 

225-229 
227 

....... 
209 
197 

1 195 

......................... ................ 
................ 1:::::::: ................ I ........ 

I.... .... 
................ 1 ........ 

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

........ ~ ........ ‘ ........ 

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

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

........................ I /  

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

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

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

........ ........ 
Livingston 
Lockwood.. 
Lodgegrass.. ......  LO!.^: ..................... 147’159 mo I ........................ 
Na den Rock.. ............. 146’ 159 197 ........................ 
Mmhattan ................. 147’159 
Nelrose ..................... 14d159 107 ........................ 
Nerrill ..................... 147’160 200 ........ ........I ........ 
Nisko ...................... 147’100 209 ................ 1 ........ 
Nission .................... 147’160 207 ................ 1 ........ 
Monidn ..................... 145’159 195 ................ I ........ 
 NU^ ....................... 147:i~o 207 ................ 1 ........ 
Old Gallath City ........... 147 200 ................ I . .  ...... 
Oneida ..................... 147,100 208 ........ I ........ I ........ 

206 ................ I.. ...... 

I Sec discussion on page 158 in regard tr, clevntions of rail in front of railroad stations. 
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Precise 
This leveling 

publi- jnthe 
:ation. I I 1907. 

INDEX. 

MONTANA-Continued. 

Rept. Rept. 
1S03 1899 

App.'3. App.'8. 

This 
publi- 
cation. 

Pirestone. ................. I 147.159 

Precise 
leveling Re pt. Rept. 
in the 1903 1899 1UOE App.'3. App.$. 
1907. 

Park City. ................. 
Patcum. ................... 
Peritsa.. ................... 

S a d n e t o n  ................. I 147: 159 

Pages. 
147 160 
147: 160 

160 

Pages. 
209 
208 

205 
208 
209 
196 
208 
208 
205 

97,198 
204 
205 
208 

Descriltion. 

Pages. Pages. Pages. ........................ ........................ ............................... 
........................ ........................ 
........................ ........................ ........................ ........................ ........................ ........................ ........................ ........................ ........................ 

Pages. 
207 
206 
226 
209 
205 
207 
205 
195 

305,206 
197 
227 
210 
209 

Pages. Pages. Paqes. 

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

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

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

Place. 

Qcebec ..................... 
Ragids. .................... 
Re Rock.. _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
Reedpoint .................. 
Revnolds ................... 

storey ..................... 
Three Forks ............... 
Toluca. ................... 
Wataga. .................. 

irelcli.. ................... 
. End ................. 147' 160 

147: 160 
146 159 
147' 160 
147: 160 

Woodin. .................. 
S h e r  Bow. ............ l.. . 
Skones.. ................... 
Spire Rock. ................ 
Springdale. ................ 

Wyola ..................... 
Yegen.. ................... 
Youngs Point. ............ 

146' 159 
147' 159 
147' 159 
147: 160 

NEBRASKA. 

Hom ....................... 
Hoskins ................... 
Hubbard ................... 
Humphrey. ................ 
Irwin ....................... 
Jcder ....................... 
Johnstom. ................ 
Lockwood .................. 
Long Pine .................. 
Madison .................... 
Mansfield ................... 
Nerriman.. ................ 
Nacora.. ................... 
Nenzil ...................... 
Ne ort ................... 
No%& .................... 
Norfolk to  Abilene, I(ans... 
Norfolk to Page. ........... 
Norfolk toSiouxCity, Iowa. 
Oconee.. ................... 
Omnha ..................... 
O'Neill.. ................... 
Orchard ..................... 
Orello.. .................... 
Paddock.. ................. 
Page ....................... 
Page to Chadron. .......... 
Page to Norfolk. ........... 
Pierce.. .................... 
Plainview .................. 
Platte Center ............... 
Ridge. ..................... 
Rivers.. .................... 
Rushville. ................. 
Savage. .................... 
Shelton 
Silver Creek. ............... 
Bouth Sioux City ........... 
Stuart ...................... 
Superior.. .................. 
Tamw ..................... 
Thacher .................... 
Thummel. ................. 
Valentine.. ................ 
Wakefield. ................. 
Wayne ..................... 
Whitncy ................... 
Winside .................... 
Woodlakc.. ................ 
Wood River ................ 

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

__ - 

Elevn- 
tion 
this' 

publi- 
cation.1 

~~ 

148.160 220 ........................ 
130 ................ 792 ........ 
130 ................ 793 ........ 
130 ......................... 652 
130 ................ 797 ........ 

148,160 220,221 ........................ 
130 ................ 796 ........ 
130 ........................ 651 
130 796 
130 ........................ 052,653 

148,160 221 ........................ 
130 ................ 597 ........ 
130 793 
130 ................ 797 ........ 
130 ................ 795 ........ 
130 ........................ 653 
130 ........................ 647-653 
130 ................ 793,794 ........ 
130 ................ 792,793 ........ uo ..... :. ......... 1.. ...... 059 
125 ........ ........I........ 837,838 
130 795 
130 ................ 794 ........ 

148,160 221 ........................ 
130 ........................ 651 
130 794 
130 .795-7% 
130 793,794 
130 ................ 794 ........ 
130 ........ 1.. ...... 794 ........ 
130 ........I.. .............. 652 
130 ........I. ....... 792 ........ 
130 ........I.. .............. 650 
130 -.......I_. ...... 798 ........ 
130 ...~....I.. ...... 794 ........ 
130 1 ........ 651 

130 I-. 703 
130 ................ 795 ........ 
130 ........................ 649 
130 ........................ 652 
130 1. 796 
130 ....... -1.. .............. 651 
130 796 ........ 
130 792 ........ 
130 ........ ....... 792 ........ 
130 799 
130 792 ........ 
130 796 ........ 
130 851 

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

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

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

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

........ 
130 ....... .I: : : : ........ 651 ........ ...... ........ 

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

........ 

Pagrs. 
147 159 
147' 159 
149: 160 
147 160 
147' 159 
147' 160 
147' 159 
145: 159 
147 159 
146' 159 
149: 160 
147 1Go 
147: 160 

........ 

Description. 

........................ Carp ....................... 147 160 212 ........................ 

........................ Crestlie ................... 147'160 214 ........................ 

........................ Crystal ..................... 147'160 211 ........................ 

........................ Dike ....................... 147'1GO 211 ........................ ........................ ~ r y ~ a k e  .................. 147'160 211 ........................ 

........................ Eccles ...................... 147'160 213 ........................ ........................ Elsin ....................... 147'1GO 213 ........................ ........................ Erio ........................ 140:150 201 ........................ 

1 _ _ _ . _ _ _ _ I  ........ Guelph ..................... lr7'160 212 ........................ 
................ 1 EIoya 147'160 213 

....................... Etna ....................... 147 213 ........................ 

................ 1: ....... Galt ........................ 147 160 212 ........................ ........................ ..................... ........................ Garnet 147'160 211 

........ ....................... ........................ 
........ 1 ........I........ Tsleu ....................... 147:160 213 ........................ 

Acomn. .................... 
Acton _ _ _ _ _ _  _ _  .._. _..__ ___._ 
Apex ....................... 
Arden.. .................... 
Barclay. ................... 
Bard ....................... 
Big Springs ................ 
Borax ...................... 
Boyd ....................... 
Bracken .................... 
Brown ..................... 
Byron ...................... 
Caliente .................... 

\""-"--- '  em. .......... 
1 See discussion 



INDEX. 

Tlhis 
pnbli- 
cation. 

Pages. 
Jean ........................ 146, 159 
Kvle.. ..................... 147.160 

Precise 
ept. Rept. leveling gt? 1903 1899 

lioj App.'3. App. 's. 
1907. 

Place. 

Las Ve& to Barstow Cal. 
Las Vegas toZcnda,Tftah.: 
Lcith ....................... 

This 
publi- 
cation. 

Lien ........................ 147' 160 
Minto.. .................... 147'160 
Moapa ...................... 147: 160 

Precise 
leveling Et? 1903 1899 lioj App.'3. App.$. 

1907. 

ept. Rept. 

NEVADA-Continued. 
- _____ _ _ _ _ _  

ii Description. 

Page& 
203 
212 
212 
204 
210 
213 
204 
211 

212 
!10,211 

Pages. Pages. Pages. ........................ ---I- ........................ 
........................ ........................ 
........................ ........................ 
........................ ........................ ........................ ........................ 

Pages. 
204 
21 2 

!04,210 
!00-204 
! I 0 4 5  

212 
214 
213 
211 

Roach ..................... 
Rox.. ..................... 
St. Qeorge ................. 
Sloan ...................... 
Stewart. .................. 
Stino ...................... 
Sutor ...................... 
Ute.. ..................... 
Valley ..................... 
Vigo ....................... 

Pages. Pages. Pages. 
........................ 
........................ 
........................ 
......................... ........................ 
........................ ........................ 
........................ 

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

NEW JERSEY. 

10s 
103 
91 

105 
108 
91 
91 
91 
91 

108 
91 

10s 

___ - 

Eleva- 
tion 
this! 

publi- 
calion.1 

- 
Pages. 

146 159 
147'160 
147' 160 
146' 159 
147'160 
147'160 
146: 159 
147 160 
147' 160 
14i :  160 

........................ 559 

........................ 559 

........................ 554 

........................ 558-560 ........................ 559 ........................ 553 ........................ 552 

........................ {553,5:2d ........................ 558 

........................ 559 ........................ 5 5 3  ........................ 558 

Description. 

ins 
10s 
91 
91 
91 
01 
91 
91 
91 

105 
91 
91 

................ ............... .I: : : : : : : : 

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

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

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

Abajo ...................... 
Abo ........................ 
Agudo ..................... 
Alamillo.. ................. 
Alaska ..................... 
Albuquerque.. ............. 
Albuquerque to Qofis, Cal.. 
Aleman .................... 
Armijo ..................... 
Bora ....................... 

Annandale 
Berecn.. 

161 ................................ 
153 162 263 ........................ 
153:lGa 261 ........................ 

156 285 ........................ 
150 161 239 ..: ..................... 
149-151 229-241 ........................ 

156 286 ........................ 
150 161 240 ........................ 
150:161 239 ........................ 

151: 161 ?A1 ........................ 

Bloomsbury.. .............. 
Bound Brook.. ............ 
Branchport.. .............. 
Conaskonk Point ........... 

280 
240 
285 
260 
261 
287 
285 
264 
262 
239 
263 
23s 
241 
260 
287 
287 
263 
262 

40,Z41 
262 
238 
285 
261 
236 
240 
284 
2Go 
263 

B5 
211 
285 
263 
286 
262 
285 
286 
240 
260 
262 
2.59 
239 
200 
239 
286 
256 
287 
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1 Sec discussion on pagc 158 in rcgara to elcvations of rail in front of rnilroad sh:ions. 
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INDEX. 

NEW YORK-Continued. 

T,,+ publi- 
:ation. 

315 

Precise 
ept. Rept. leveling $tp 1903 1899 

ljo3: App.'3. hpp. 's. 
1907. 

Place. 

Pages. 
Garrison.. ................. 
Gasport.. .................. 
Genesee Junction.. ......... 
G e r m t o w n . .  ............. Genesee Valley Junction .... 

---- 
Pages. ............... .""".": 

............... 701 ........ 

............... 745 ........ ............... 746 ........ ............... 724 ........ ....................... 554 

............... 711 ........ ....................... 555,556 

....................... 853 ....................... 654 ............... 720 848 

............... 070-676 ........ 

............... 722-726 ........ 

.............. -726,727 ........ 

............... GO1 ........ ............... 077 ........ 

............... 742 ........ ............... 741,743 ....... ............... 741 ........ ............... 741-743 ........ 

............... 743 ........ ............... 741 ........ 

Giffords.. .................. 
Glens Falls.. ............... 
Governors bland. ......... 

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

Grass River. .............. 
Great Kills.. .............. 
Greenbush (Rensselaer) .... 
Greenbush (Rensselaer) to 

Oswego.. ............... 
areenbush (Rensselaer) to 
Greengush (Rensselaer) to 

Troy,. ................... 
Green ush Rensselaer) to 

Vischers kerry .......... 
Oreen Island .............. 
Guymard ................. 
Hencock.. ................ 
Hancock to Binghamton.. . 
Hancock to Poughkeepsie. 
Haucork to Sidney.. ...... 
Hankins. ................. 
Harpersville.. ............. 
Herkimer.. ............... 
Higginsville ............... 
Highland.. ............... 
Hinmanville .............. 
Hinsdale.. ................ 
Rogmsburg.. ............. 
Hogansburg to Coo ersville 
Hogansburg to hbbet ts  

Point.. ................. 
Eollev.. .................. 

Pou bkeepsie ........... 

....................... 863 

............... 607,689 852 

............... 721,742 ........ ............... 676 ........ 

.{ 0659 gt }. ...... 

Holmesville. .............. 
Honeoye Junction ......... 

........... 

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

....... 
294 

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

..... i. 

.... :.. 

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

Hornellsville .............. 
Hornellsville to Charlotte.. 
Hornellsville to Elmira.. .. 
Homellsville to Salamanra 
Horseheads.. ............. 
Howes Cave.. ............. 
Hudson.. ................. 
Hudson to Castleton ....... 

....................... 800 

....................... 853 ............... 717-719 ........ 

........................ 853-859 

............... 099 ........ 
r... 744 ........ 

............... 746 ........ 

............... 747 861 

............... 745-747 ........ 

....................... E61 ....................... 860.801 ....................... 801 ....................... 863 

............... 727,728 ........ ............... 099,700 ........ 
243 ........ 556 

........ 723 ........ 

.{ 7Z47 }. ...... 

} ....... 
.............. 065J gt }. ...... r ........ 676 ........ 
............... 748 ........ 
............... 720 ........ ............... 692,693 ........ 
....................... 863 ............... 690 ........ 
............... 740 ........ ............... 700 ........ ........ 748 ........ ............... 740 ........ ............... 656,659 ........ 

.{ O55, }. ...... 
............... 655 ........ ............... 744 ........ ............... 124 ........ ....................... 854 

.............. (j95,6?36 ....... 

....................... 860 

............... 706 ........ ............... 724 ........ ............... 695 ........ 

............... 741 ........ ....................... 557 ............... 741 ........ ....................... 8.53 ............... 742 ........ 

065,674, 

{ 80bj  

.............. { 65Q# } ....... 

Hulberton.. ............... 
Hunters Point. ........... 
Hyde Park.. .............. 
Ilion.. .................... 
Indian Castle .............. 
Ingalls Crossing. .......... 
Irving.. ................... 
Irvington., ............... 
Jordan.. .................. 
Kelleys.. ................. 
Kirkville. ................. 
IUrkwoorl ................. 
Knowlesville .............. 
Lake View. ............... 
Langdon. .................. 
La Salle .................... 
Lewiston.. ................. 
Lewiston Heights. ......... 
Leonardsville ............. 
Linlithgo.. ................. 
Lisbon.. ................... 
Little Fal ls... .............. 
Little Valley. .............. 
Liverpool. ................. 
Livin ston Creek.. ......... 

LockDort.. ................. 
Lock berlin.. .............. 
Long Eddy.. .............. 
Idon$ Islyd-City.. ......... 
Lor ville .............. 
Louisville Landing.. ....... 
Loyd.. ..................... 

__ - 

Eleva- 
tion 
this' 

cation.' 
publi- 

- 
Pages. 

104 
102 
106 
106 
104 
91 

104 
91 

103 
91 

105 

100 

104,105 

105 

99 
100 
100 
1Ml 

105-108 
106 
106 
106 
105 

' 99, 100, 
101 

, 99,101 
104,106 

100 
105 
103 
103 

103 
102 
106 
106 

105,106 
105 
105 
105 
105 
105 

101,105 
105 
in2 

91,108 
104 

. 99, ion, 
1 101 

99,100 
100 
106 
104 
101 
105 
101 
105 
102 
1fM 
105 

98,99 
98,90 

QS 
106 
104 
103 

99, 100 

105 
103 
104 
101 

99,102 
106 
91 

106 
103 
106. 

Description. 

I I I 

Place. 

Description. I I  
1 Eleva- I I I I 

ion. Precise 

1 See discussion on page 158 in regard to elevations of rail in front of railroad stations. 



316 

.............. 
Willets Point. .............. 91 
Wilson ..................... 98 
Wolf Run. ................. 105 
Worcester. ................. 105 

INDEX. 

NEW Y O R K 4 n t i n u e d .  

................. , A 1  ........ ........................ 518 
I ................ 654 ........ 
I.. .............. 739 ........ ........................ 8 2 

Place. This 
publi- 
cation. 

Pullman. ................. 
Putnam ................... 
Quaker Bridge. ........... 
Quarantine Dock .......... 
Racket River .............. 
Ransomville ............... 
Rathbone.. ............... 
Ravenswood .............. 
Red House ................ 
Rensselaer ................. 
Rexford Flat.?.. ............ 
Rhinwl8.. ............... 
Richards Landing.. ....... 
Richfield Junction ......... 
Richmondville ............ 
River Road. .............. 
Rochester.. ............... 
Rock Rift ................. 
Rome.. ................... 
Ross Crossing.. ........... 
Rotterdam Junction ....... 
Rouses Point .............. 
St. Johnsville..: ........... 

Precise 
leveling Rept. Rept. 
inthe 1903 1899 go? App.'3. App.'8. 
1907. 

~~a Kiage. .............. 
Sanitaria Springs.. ........ 
Savannah.. ............... 
Scarboro .................. 
Schaghticoke.. ............ 
Schenectady ............... 
Schenews ................. 
Schodack Landing ......... 
Schuylerville.. ............ 
Scottsville.. ............... 
Severance.. ............... 
Sidney.. .................. 
Sidney to Rancock.. ...... 
Sidney to Uti ca... ........ 
Silver Creek.. ............. 
Smith Mills.. ............. 
Smiths Basin .............. 
Snody Dock ............... 
Sonyea.. .................. 
South Edmeston.. ........ 
South Greece.. ............ 
South New Berlin ......... 
Sprakers.. ................ 
Stsatsburg ................ 
Stacys Basin. ............. 
Stanwix ................... 
Stillwater.. ............... 
Stockport ( D e l a w a r e  

County) ................. 
Stockport Station (Colum- 

bia County). ............ 
Stu yvesan t.. .............. 
Swains.. .................. 
Sylvan Beach.. ........... 

spencarport.. ............. 

Pages. 

I Description. 

Pages. Pages. Pages. 
................ 657 ........ ................ 716 ........ ................ 739 ........ ........................ 554 ........................ 853 ................ 654 ........ ........................ 861 ........................ 556 

Pages. 
99 
103 
105 
91 

103 
98 

105 
91 

105 
99,104 

10; 
99,100, 

105 
104 
103 
106 
105 
103 

102,106 
108 

99,100 
l0 i  
106 
100 
103 

99, 100 
105 
105 
105 
105 
100 
105 
102 
104 
103 

B9, 100, 
105 
105 
104 

103,104 
106 
106 
106 
106 
106 
106 
105 

103 
106 
106 
102 
106 
102 

99,100 
104 

99,101 
99 

101,104 

103,104 

Pages. 

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

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

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

1 

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

Pages. Pages. Pagcs. ............... 667 ........ 

-705,706 ........ ................ 720 ........ ................ 703 ........ ........................ 859 

........................ 852-859 ................ 716 ........ ........................ a54 ................ 724 ........ 

............... {!%?gJ 1.. ..... 

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

................ 726 727 ........ 

........................ 862 ................ 746 ........ ........................ 8G2 ........................ 862 

.............. { W&,!i:} 651 

................ 6661-670 ........ ................ 743,744 ........ ................ 66MGLl ........ ................ 721 ........ 

................ 7061.713 ........ 

Sylran Junction ............ 
Syracuse ................... 
Svmcuse to  Phcen ix... ..... 

................ ,743 ........ 

............... .672, A80 

I}. ..... .I.. ...... /""' 852 
................ 47 ........ ........ 

Pages. 
99 

102.103 
(101, ;g 

I ........ I_ ..... 1 1 1  /} ....... 
................ $3 ....... 

} 

................ 739 ........ 

............... { "2Jz }MI, 863 
................ 723 ........ ........................ 853 ................ 744 ........ ........................ 8(13 ........................ 853 ................ 698.745 ........ 

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

714 ........ 
....... ........ 

Tnscaror8.. ................ 
Unsdilla.. ................. 
Union.. .................... 
Utica,.. 

Utica to Oswego ............ 
Utica to Sidney.. .......... 
Utica to Vischers Ferry.. .. 
Verplanck .................. 
Vischers Ferry.. ........... 

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

Vischers Ferry to Green- 
bush (Rensselaer) ........ 

Vischers Ferry to Utica.. .. 
Waddells Point.. .......... 
Waites osslng ............ 
Walden.. .................. 
Walton ..................... 
w m e r s  .................... 
Washington Mills.. ....... ., 

WaddinAton ................. 

106 
105 
105 

99, loo 
99,100 

{ 101,lOS 

106 
W 

104 
99,100 

99 
99 
103 
103 
103 
103 
100 
101 
106 

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

. .  , ........................ 8Ga ........................ 859 8GO 

.739,740 ........ ................ 676 ........ ........................ 862 ................ 705 ........ 
................ 720 ........ 

........................ 860: 861 

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

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

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

............... { 

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

Tarrytown.. ............... 
Three River Point .......... 
Tibhetts Point. ............ 
Tibbetts Point to Hogans- 

................ 854 
854 

749 ........ 
742 ........ 
743 ........ 
692 ........ 
743 ........ 

661,677 ........ 
861 

697 ........ 
.693,704 ........ 

862 
861 
860 

683 ........ 
744 ........ 
669 ........ 
748 ........ 

{707,;$} ....... 

.611,713 ........ 

716,717 ........ 
706-713 ........ 
713-716 ........ 

745 ........ 
668,688 ........ 

n3,;;2 }. ...... 

7," 

burg ..................... 
Ticonderoga. ............... 
Tilden.. ................... 
Tivoli.. .................... 

........................ ................ 725 ........ 

................ 745 ........ ................ 745 ........ ................ 744 ........ ................ 743 ........ 

................ {709171164,}-..-.. . 

' 104 
102 
103 

103 
103 
103 
104 

...... .I.. ...... I: ....... 1.- ...... 

Tonawanda.. 99,102 

Troy.. 100,105 

743,744 ........ 
749 ........ 

s&er). ................... 105 
Troy to Whitehall. ......... 103-104 
Turnell.. .................. 105 

Tro- to Greenbush (Rens 

........ __.___._I ........ 

................ (,,,,,,, 

........ I - * .  ..... 698,699 

................ I -  716 ........ 1 ........ 746 .............. 744 

........ 1.- ...... 744 ........ I.. ...... 699 

................ 723' ................ 667, €249 ................ 667,688, ....... _ ,  ........ 707,714 

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

sea 1.. ..... 
........ ........ ........ ........ ........ ........ 
} ....... 
........ ........ ........ ........ 

Watervliet.. ............... I 09,100 
Waverly.. ................. ./ 105 
Wayneport. ................ 102 
Weeds ort ................. 101,102 
Wells &ridge.. ............ _I 105 

WeUsville .................. 
West Downing.. ........... 
West Edmeston ............ 
West Monroe ............... 
West Seneca ................ 

Description. 

105 
100 
105 
100 
106 

WeUsbura.: ............... ./ 105 

106 

104,105 
104,105 

I06 
100 

........ 1 .... 741 ........ 

........ 1 ......... { $2s'} ....... 
675 ........ 

................ I - - -  725,727 ........ 
7% 727 

....... .! ........ 747 ........ ....... .' ,. ....... 

West Troy.. ............... 100 
Whlbhall.. ................ 1 103.104 

Wright8 .................... 103 
Wrights Corners. ........... 99 
York ....................... 105 

I 

Whitehall to Crown Point.. 103 
Whitehall to Tro .......... 103,104 
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........I..... ... I 661 1 ........ ................ 662-666 ........ 

NORTH CAROLINA. 

Alexander. ................. 
Ashevffle.. ................. 
Atlantic. ................... 
Azalea. ..................... 
Bailey ...................... 
Barnard. ................... 
Bests. ...................... 
Biltmore.. .............. _- 
Blackwood.. ............ ._ 
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Alexis.. .................... 
Alliance.. .................. 
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Anna.... ................... 

AleXEUldCia.. ............... 

Athens.. ................... 
Bairdstown ................ 
Bannon.. .................. 
Barberton.. ................ 
Bascom.. .................. 
Basil.. ..................... 
Beach City.. ............... 
Bedford.. .................. 
Belmore.. .................. 
Belpre.. .................... 
Belpre to Chillicothe.. ..... 
Bel re to Grafton, W. Vn. .. 
Birds Run.. ............... 
Bloomdalc ................. 
Boenna Crossing ............ 
Botkins.. .................. 
Boughtonville.. ............ 
Brice.. ..................... 
Cambridge. ................ 
Cnnannville ................ 
Canal Dover ................ 
Canal Fulton ............... 
Canton to E. Akron Jct ... 
Carlisle.. ................... 
Carrollton. ................. 
Carthage ................... 
Cassels. .................... 
Chicago Junction.. ......... 
Chicngo Jct. to Deshler.. ... 
Chicago Jct. to Greenwich.. 
Chillicothe. ................ 
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Chillicothe to Portsmouth.. 
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142 
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97 
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142 
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142 
97 
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Jct.. Tenn.. .............. 

Circleville .................. 
Cleveland.. ................ 
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Clifford ..................... 
Cllnton ..................... 
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ing.. ..................... 
Columbus Grove. .......... 
Coolville .................... 
Crescentville. .............. 
Creston.. ................... 
Crestvue.. ................. 
Cridersville ................. 
Cromley.. .................. 
Crystal Spring .............. 
Cummlnsville .............. 
Custar ...................... 
Davis.. .................... 
Darton ...................... 
De an0 .................... 
Delhi. ...................... 
Dennison.. ................. 
Deshler.. .................. 
Deshlerto Chlcago Junction 
Duvalls .................... 
East Akron.. .............. 
Eost Akron Junction. __. _. . 
East Akron Jut. to Canton.. 
East Akron Junction to 

Cleveland ................ 
East Akron Jet. to Wanvick I 
Easton.. ................... 
Ellsworth. ................. 
Excello Mills.. ............. 
Farrington. ................ 
Blockton.. ................. 
Fostorla.. .................. 
Franklin. .................. 
Fultonham.. ............... 
Galatea ..................... 
Girard .............. .'. ...... 
Glassrock... ................ 

97 
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140 
107 
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........ 
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702 ........ 
762 ........ 

I, 703 ........ 

1 See discussion on page 158 in regard to elevntions of rail in front of railroad stations. 
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RCmingtOn. ................ 
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Rcnssclaer ................. 
Republic.. ................. 
Rittman. ................... 

-ville ..................... _I 

Roachton.. ................ 
Rockdale ................... 
Rosemont.. ................. 

....................... ................ vera 
Wakefield.. 
Wamkoneta. .............. 

Port Washinaton ...... 
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.... 

Wnnvick.. ................. 
Wanvick t o  Eaqt Akron 
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St. Bernard.. .............. 
S t. Joseph.. ................ 
Sargents. .............. _, .. 
Schoolcy ................... 
Scipio ...................... 
Se;lsons .................... 
Sebr ing .................... 
Sedamsville ................ 
Seneca ..................... 
Ssventecn .................. 
Siam. ...................... 
Sidney.. ................... 
Silver Lake Junction.. ..... 
Snodes.. ................... 
Sonora. .................... 
Sonth Zanesville.. ......... 
Station 15 P. 0 ............. 
Storling.. .................. 
Stewart.. .................. 
Strasburir.. ................ 
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Simdale. ................... 
Svanders.. ................ 
Tadmor. ................... 
Thornport. ................ 
Thnrston.. ................ 
Tifln ...................... 
Tippecanoe City.. ......... 
Toledo.. ................... 
Tontogany. ................ 
Trenton .................... 
Troy. ...................... 
Tniro ...................... 
Tnrke yfoot Junction. ...... 
Tuscaraw as ................ 
Uhrichsville.. .............. 
Uhrichsville t o  Warwick.. . 
Uhrichsville t o  Zanesville.. 
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Wakefield.. ................ 
Wapakoneta. .............. 
Wnnvick.. ................. 
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Warwick to Gullivan.. ..... 
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97 
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........ 215 ................ 

........ 214 ................ 

........ 235 ................ ........ 213 ................ 

........ 230 ................ ........ 228 ................ 

........ 234 ................ ........................ 66G ........ 228 ................ ........ 231 ................ ........ 212 ................ ........................ 656 ........................ 662 

........ 234 ................ 

........ 

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

zm,x(a 
230 
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212 

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

._.___ _ _  ............... ............... ............... ........ 

~ - ~ ~ ~ . . ~ ~  
Junction. ................ 
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-. 
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143 
140 
143 
97 
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142 
140 
140 
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142 
10s 
143 
142 
142 

142 
142 

142,143 
142 
140 
97 
97 

140 
140 
143 
97 
97 
97 
97 
97 

140 
142 
140 

143 

140 

1411 

1411 

140 

1411 

1411 

1411 
140 

97 
142,143 

142 
142 
143 

97 
97 

97 
98 
97 

142 
108 
140 

1411 

1411 

1411 

i 4 a  

I Precis1 

-1- 

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

........ 230,234 

............... ........ 214 ........ 214,215 

........ 1213, 214 

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

........ 658 
7G2 ........ 

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

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

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

................ ............ ........I.. .. 563 ................ 

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

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

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

........ 658 

......... 1 660 

........ ........I :::::::: 

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

1 See discussion on page 158 in regard to elevatlons of rail in front of railroad stations. 
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225 ................ ....................... 5643 ....................... 867 ....................... 873 ............... 751 ........ 
226 ................ 

Pages. 
142 
141 
126 
108 
127 
142 
126 
141 
127 
126 
141 
111 
142 
142 
126 
105 
126 
126 
126 
105 
127 
126 
106 
127 

Pages. Pages. Pages. Pages. ........ 226 ................ ........ 221 ................ ........................ 870 ........................ 559 ................ 601 ........ ........ 226 ................ ........................ 870 ........ 220 ................ ........................ 874 ........................ 870 ........ 224 ................ ........ 221 ................ ........ 225 ................ ........ 227 ................ ........................ 870 ........................ 864 ........................ 869 ........................ 869 ........................ 870,871 ........................ 804 ................ GOO ........ ........................ 869 ................ 742 ........ ........................ 873 

........ 

........ 

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

........ 

........ 

........ 

........ 

........ 

........ 

........................ 865 ................ 6C3 ........ ........................ 865 ........................ 874 
225 ................ ........................ 870 ................ 603 ........ 
220 ................ ........................ 869 
227 ................ 
226 ................ ........................ 873 ........................ 869 ........................ 870 
226 ................ ................ 602 ........ 
221 ................ ........................ 869 
226 ................ ................ 740 ........ ........................ 808 ........................ 873 ........................ 865 ................ 598 ........ ........................ 874 ........................ 868 ........................ 871 ........................ 867 
220 ................ ........................ 873 
221 ................ 
224 ........ 866 ................ 750 ........ ........................ 866 ................ 742 ..... ::: 

141 

105 
141 
105 
129 
100 
105, 
127 
108 
105 
142 
126 
141 
105 
126 
105 
105 
127 

io8 
........ 224 ................ 
........................ 865 ........ 223 ................ ........................ 805 ........................ 867 ................ 750 ........ ................ 738 ........ ................ 698 ........ ........................ 560 ........................ 805 ........ 226 ................ ................ 809 868 ........ 221 ................ ........................ 805 ........................ 870 ......................... 864 ........................ 865 ................ 508 ........ 

........................ 60a 

Description. 

Place. 

Pages. 
Salisbury Junction.. ....... 141 
Saltsburg.. ................. 127 

105 

McKimms.. ............... 
McS adden.. .............. 
McAytown. ............... 
Macungie .................. 
Mahantongo. .............. 
Mahoningtown ............. 
Manayunk Bridge .......... 
Mance. .................... 
Manor.. ................... 
Mapleton. ................. 
Marion Junction.. ......... 
Markleton.. ................ 
Mars.. ..................... 
MayAeld. .................. 
Mayes Bridge.. ............ 
Meadville.. ................ 
Mexico.. ................... 
Mditnin.. ................... 

141 
120 
141 
127 
108 

e Junction ....... 
onamroclc .................. 
Shaner,. ................... 141 

142 
12G 
108 
126 
106 
141 
141 
105 
127 
141 
105 
106 
141 
105 
105 
142 
127 
105 
141 
105 
126 
129 
105 
105 
129 
126 
126 
105 
105 
127 
127 
126 

snurpmurg.. ............... 
Shermans Creek.. .......... 
Shippensburg.. ............ 
Shoenberger.. .............. 
Shohola. 1. ................. 
Sipes.. ..................... 
Smithton.. ................. 
Snedekerville.. ............. 
Social Hall. ................. 
South Connellsville.. ....... 
South Oil City. ............ 
Spring Creek. .............. 
Stewarton.. ................ 
Sugar Creek.. .............. 
Sugar Run. ................ 

~~ 

Mill Creek.. ............... 
Millers.. ................... 

;burg.. .............. Millers 
Millersww II 
MbT' -"' 

................ I .................. u ltUE>. I Miuwooa.. ................. .................. ............. 127 ................ 602 ........ 
126 ........................ 873 
142 1 294 1 227 ~ 763 I ........ 
142 ........ 227 ................ 
127 ................ 602 ........ 

Summit. ................... 
Sunbury.. ................. 
Susquehanna.. ............. ....................... I ................. Suter 
Thompson 
ThomDsontown.. .......... 105 

127 
105 
127 
142 
126 
127 
1 4 1  
126 
142 
142 
126 
126 
126 
142 
127 
141 
126 
142 
105 
129 
127 
105 
127 
127 
126 
126 
129 

Monterey .................. 
Montgomery ............... 
Mosgrove.. ................ 
Moss Side.. ................ 
Mount Roy al... ........... 
Mount Union. ............. 
Muncy ..................... 
Myersdale.. ................ 
Narrows Station.. ......... 
New Brighton.. ........... 
New Castle Junction ........ 
New Florence .............. 
Ne ort ................... 
North Sewickley.. ......... 
Northumberland.. ......... 
Ohio yle ................... 
Old F * erry Station .......... 
Old Furnace.. ............. 
oleopolis.. ................. 
Outcrop.. .................. 
Pack Saddle.. ............. 
Parker. .......... :. ........ 
Paulton.. .................. 
Penn.. .................... 
Perdix.. ................... 
Petersburg ................. 
Peters Creek.. ............. 
Philson.. .................. 
Piney Run ................. 
Pinkorton.. ................ 
Ff;z;i",h. ................ 
Point Marion.. ............. 
Pondeddy.. ................ 
Porta o .................... 

N e X n  Hamilton.. ....... 

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

Port 4oyal.. ............... 
Powys.. ................... 
President. ................. 
Radebaugh.. .............. 
Raiston. ................... 
Rankin. ................... 
Reading.. .................. 
Red Bank.. ................ 
Reductlon.. ................ 
Rimerton. ................. 
River View ................. 
Roach.. .................... 
Roaring Branch ............ 
Roaring Run ............... 
Robesonis.. ................ 
Rockland. ................. 
Rock Point.. .............. 
Rockville .................. 
Rockwood. ................ 
Rosston.. .................. 
Ryde ....................... 
Snegerstown.. .............. 
St. Qcorge .................. 
Salina.. .................... 

Thomkn ....... .I .......... 
Tidioute.. ................. 
Tionests. .................. 
Tippecanoe ................. 
Tipton.. ................... 
Trimmers Rock. ........... 

Tunne 

Tuscarora.. ............... .I Turtle U~BIC.. ............. 
............... ruttletown.. I 105 

126 
106 
126 
129 
129 
141 
105 
142 
127 
126 
126 
105 
141 
126 
141 
127 
105 
126 
127 
129 
106 
142 

,127 

e. .................... 
"YlVLL city.. ............... 
TI..:.... m 

vista.. ..................... 
wall. ...................... 

men .................... ........... 
141 
126 
141 

105,141 
106 
129 
100 
120 

126,141 

i:! ~..:..__.) ........ I 7401 ........ 
127 ........................ 874 
105 ................ 738 ........ 

Westcoolang Park .......... 
West Ellwood Junction.. .. 
West Penn Junction.. ..... 
West Penn Junction to 

Blnirsville Intersection.. . 
West Penn Jct. to Franklin. 
West Ellwood Junction.. .. 
West Pittsburgh. .......... 
West Newton.. ............ 
Wheeling Junction.. ....... 
White Rock ................ 

........................ 8171 
868 I ....... - 1  223 1 .... f s . l  ................ ........ 105, 

127 
105 
142 
142 
141 
141 
127 
142 
128 

105, 

105, 

Wildwood.. ................ 
Williams.. ................. 
WilliamsDort.. ............. 127 

105 
127 
120 
1.12 
105 
129 
126 
106 
142 

Williamsport to Elmira, 

Wllliamsport to Hnrrisburg. 
Wilmore.. ................. 
Witmer.. .................. 
Womelsdorf ................ 
Woods Run ................ 
Woodvale.. ................ 
Youngsville ................ 
Zelienople .................. 

N.Y ..................... 

1 See discussim on page 158 in regard to elevations of rail in front of railroad stations. 
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1907. 1907. 

QUEBEC, CANADA. 
- I I  Description. I I  Description. 

Ste. Clothilde .............. 
St. Regis ................... 
St. Stanislas ................ 

1 ValleyAeld ................. 
Whitcs Station.. ........... 

Aubrey .................... 
Carrs rossing .............. 
Euntingdon.. .............. 
Ormstown.. ............... 
Ste. Agnes ................. 

Barrin 8 tan ................. 
Pages. Pages. Pages. Pages. Pages. 

103 ................ 718 ........ 
103 ................ 718 ........ 
103 ................ 719 ........ 
103 ................ 719 ........ 
103 ................ 718 ........ 
103 ................ 719 ........ 

Pagea. Pages. 
103 
103 
103 
103 
103 

Pages. Pages. Page% ................ (18 ........ 
.......................... 8% 
................ 718,719 ........ ................ 719 ........ 
................ 719 ........ 

' 

SOUTE DAKOTA. 

222 ........................ ........ 167 ................ 
........ 157 ................ ........ 161 ................ 

221 ........................ 
........ 161 ................ ........ 163 ................ 

221 ........................ ........ 163,164 ................ 
........ 158 ................ 
........ 158 ................ 
........ 162,163 ................ ........ 157 ................. 

294 159 ................ 
........ 158 ................ 
........ 152-158 ................ 

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

Ardmore.. ................. I 14% 160 1 221 1. ...... -1.. ...... I.. ...... 

Canton ..................... 
Colman .................... 
Dell Rapids.. .............. 
Dennis ..................... 
Dewey ..................... 
Edgemont .................. 
E fm ....................... 
Erwin ...................... 
Fairview. .................. 
EekP o u t  ' .................. 

Argentine .................. 
Baltic.. .................... 135 ........ 165 
Bigstone City.. ............ 134 ........ 157 
Bryant.. ................... 135 ........ 159,160 

135 ........ 164 .............. :. 
135 ........ 162 ................ 
135 ........ 163 ................ 

149,160 221 ........................ 
148,160 222 ........................ 
148,164 221,222 ........................ 

135 ........ 162 ................ 
135 ........ 166 ................ 
135 ........ 160 ................ 
135 ........ 164.165 ................ 

Annadel .................... 95 ................ 630 
Ashport .................... 116 ........................ 
Athens ..................... 107 ................ 756 
Bailey ...................... 111 ........................ 
Bethel Springs.. ........... 91 ........................ 
Black Fox.. ............... 107 ................ 761 
Black Oak.. ............... 95 ................ 631 
Blue Springs. .............. 107 ................ 757 
Booths Point ............... 116 ........................ 
Booths Point Landing. ..... 116 ......... .c.. ........... 
Boyce.. .................... 107,95 ................ &34,761 
Boyds Landing.. .......... 97 ........................ 
Bradford.. ................. 91 ........................ 
Brid eport ................. 107 : ............... 755 

Bunt yn... ................. 111 ........................ 
Cnrdifl ..................... 95 ................ 633 
Caswell ..................... 107 ................ 766 
Caswell to Morehead City, 

N. C ...................... 106,107 ................ 751-756 
Cave Springs.. ............. 95 ................ 634 
Charleston. ................ 107 ................ 756 
Chattanooga.. ............. 107,95,96 ................ 634,761 
Chattanooga to Cleveland.. . 107 ................ 761 
Chattanoogato Decatur Ala 96 ............... .634-639 
Chattanooga to Hnrrimhn.. 95 ................ 631-634 
Chewalla ................... 111 ........................ 
Cleveland.. ................ 107 ................ 756 
Clevelandto Brunswick Ga. 107 ................ 756-761 
Cleveland to Chattanwb.. . 107 ................ 761 
Cleveland to Wright. ...... 107 ................ 756 
Clinton ..................... 95 ................ 631 
Colllerville. ................ 111 ........................ 
Concord.. ................. .' 107 ................ 756 
Cgprw Creek .............. 111 ........................ 
Dam ..................... 95 ................ 633 
Da k n  ..................... 95 ................ 633 
=&io.. .................... 107 ................ 755 
Dossett.. .................. 95 ................ 631,637 
Elverton ................... 95 ................ 631 
Emory Gap. ............... 95 ................ 632 
Evensville.. ............... 95 ................ 633 
Falcon ..................... 91 ........................ 
Forked Deer Island.. ...... 116 ........................ 
Fort Pillow Landing ........ 116 ........................ 
Fulton ..................... 116 ........................ 

Brinfleys Landing.. ....... 116 ........................ 

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

Forestville. 135 158 
Grover.. 135 159 
Harrisburg.. ............... ........ 164 
Hazel ...................... 135 ........ 159 

........ 
717 ........ 
642 
596 ........ ........ 
716 
716 

705 
597 

718 
612 

........ 

........ 

........ 

........ 

........ 

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

........ ........ ........ ........ ........ 
611 ........ ........ ........ ........ ........ 
612 

641 
........ 
........ ........ ........ ........ ........ ........ ........ 

696 
717 
717 
717 

Hudson .................... 135 ........ 165 ................ 
Jcfferson ................... 135 ........ 106,167 ................ 
Lake Prmton ............... 135 ........ 160,161 ................ 
Madison .................... l l l i l  135 ........ 161,163 ................ 

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

Nariet la.. .................. 
MrCook. .......... ., ....... 
Milbank .................... 
Oldhom. ................... 
Pnine. ..................... 
Provo.. .................... 
Ramona.. .................. 

........................ 642 ................ 632 ........ ................ 629 ........ ........................ 641 ................ 633 ........ ........................ 697 ........................ 716 ........................ 708 
.630,631 ........ 

................ 631-634 ........ 

Renner.. ................... 
Rumford.. ................. 
Sioux Fnlls ................. 
South Shore ................ 
Stockholm.. ............... 
Trent. ..................... 
Twinbrooks.. .............. 
Vienna.. ................... 
Watertown.. ............... 
Wntertown to Evansville, 

Minn.. ................... 
Watertown to Sioux City, 

95 

95 
95 
95 
91 

107 
95 
1W 
95 

116 
91 

107 

148,lGO 
135 
134 
130 
160 

148,160 
135 
135 

135 
135 
134 
135 
134 
135 
135 

134-135 

148,160 

................ 622830 ........ 

................ 630,631 ........ ................ 631 ........ ................ 620 ........ ........................ 696 ................ 701 ........ ................ 634 ........ 

................ 756 ........ ................ 629 ........ ........................ 718 ........................ 597 ................ 756 ........ Knoxville.. ................ 
Knoxville to Harriman 

Junction.. ............... 
La Grange.. ............... 

dty ................ 
Lesters Landing ............ 
Lorraine ................... 
Loudon .................... 
McCarty.. ................. 
bfcConnell .................. 
McNdry ................... 
Martin ..................... 
Mascot ..................... 
Medina ..................... 
bfemph is... ................ 
Memphis to Cairo Ill.. ..... 
Memphis to Corinth Miss.. . 
Memphis to Friar' Point, 

Miss ...................... 
Middleton.. ................ 
Milan ...................... 

I,gang$ .................... 

lows.. ................... 135 ........ 158-167 ................ 
Wentworth.. .............. 135 ........ If% ................ 
Whlte Rock ................ 134 ........ 154,155 ................ - ' i  i i I I 

95 ................ 630,631 ........ 
ill ........................ 641 
95 ................ 630 ........ 

107 ................ 756 ........ 
116 ........................ 716 
95 ................ 632 ........ 

107 ................ 756 ........ 
107 ................ 761 ....... 
91 ........................ 59i 
91 ........................ 596 
91 ........................ 597 

107 ................ 756 ........ 
91 ........................ 597 

111,116 ........................ 642.718 
116 ........................ 715-718 
111 ........................ 641,692 

114 ........................ 698-700 
111 ........................ 641 
91 ........................ 697 

TENNESSEE. 

Germantom.. ............. I 
Glen Alice ................. .I 
Glen Mary.. ............... 
Grand Junction.. .......... 
Graysville.. ................ 
Greenfield.. ................ 
Hales Point ................ 
llamburg Landing.. ....... 
IIarrimnn.. ................ 
IIarrlman Junction to Char- 

tanooga .................. 
Harriman Junction to Cin- 

cinnati Ohio ............. 
HorrimaA J n n  c t ion t o  

Knoxville.. ............. 
Heiskell.. .................. 
Helenwood.. ............... 
Honderson.. ... .1.. ........ 
IIinches Switch. ........... 
Hixson.. ................... 
IIodges.. ................... 
Isham.. .................... 
Island No. 40. .............. 
Jackson.. .................. 

111 
95 
95 

111 
95 
91 

116 
97 
9: 

95 

I See discussion on page 158 in regard to  elevations of rail in front of railroad stations. 
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Morristown.. ............... 
Moscow. ................... 

This 
publi- 
:ation. 

Mossy Creek ............... 
Mott Landing ............. 
Mouse Creek.. ............ 

Precise 
leveling Re pt. Rept. 
$st:: 1903 1899 
1903- App.'3. App. b. 
1907. 

Nemo ...................... 
N e ~ t  ................... 
New iver.. ............... 
Oakdale.. ................. 
Oakfleld. ................... 
Oliver Springs.. .......... 
Oneida.. .................. 
Ooltewah Junction.. ...... 
Pa nes Landing ........... 
Phiadelphi8 .............. 
Pinson.. .................. 
Pittshurg Landing.. ....... 
Pittsbur Landing to Riv- 

erton function, p la ...... 
Plum Point. .............. 
Pocahontas.. ............. 
Powell.. ................... 
Ramer.. .................. 
Randolph.. ............... 
Rankin.. .................. 
Rathburn.. ................ 
Reelfoot Landing.. ........ 
Retro.. .................... 
Riceville ................... 
Richardsons Landing.. ..... 

Pages. 

- - 

Eleva- 
tion 
this: 

cation.' 
pub11- 

Pages. Pa e8 Pages. 

....................... 641 ............... 756 ........ ....................... 716 ............... 756 ........ ............... 630 ........ ............... 755 ........ ............... 629 ........ ............... 630 ........ ....................... 597 ............... 631 ........ ............... 629 ........ ............... 761 ........ ....................... 717 ............... 756 ........ ....................... 596 ....................... 708,709 

....................... 707-709 ....................... 717 ....................... 641 ............... 631 ........ ....................... 896 ....................... 717 ............... 755 ........ 

............... 633 ........ ....................... 716 ............... 633 ........ 

............... 756 ........ ....................... 717 

............... %; ........ Pages. 
107 
111 
107 
116 
107 
95 

107 
95 
95 
91 
95 
95 

107 
116 
107 
91 
97 

97 
116 
111 
95 
91 

116 
107 
95 

116 
95 

107 
116 
- 

111 
95 

111 
91 
95 
96 
95 

Description. 

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

................ 633 

................ 632 ................ 635 ................ 632 

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

96 
95 
95 
107 
111 
107 
107 
97 

................ 635 ................ 631 ................ 629 ................ 755 

................ 756 ................ 756 

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

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

I I  Description. 

171 
247 
174 
256 
248 
250 
249 

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

........................ ............... 787,788 ........ ............... 785 ........ 

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

I I I l9O7. I 

Abbott ..................... 
Abilene .................... 
Alanreed ................... 
Aledo ...................... 
Alfalfa ..................... 
Allamore. .................. 
Alvarado.. ................. 
Alvord ..................... 
Amarillo.. ................. 
Anneta ..................... 
Arlington.. ................ 
Aroya ...................... 
Auqtin ..................... 
Avinger.. .................. 
Avondale ................... 
Baird ...................... 
Barker ..................... 
Barstow .................... 
Bnrtlett .................... 
Bastrop. ................... 
Bateman.. ................. 
Belen ...................... 
Bellevue.. ................. 
Belt Junction.. ............ 
Belton. ..................... 
Renbrook.. ................ 

Robbing.. ......... .). ...... 
Rockwood.. ............... 
Roddy ..................... 
Rossville.. ................. 
Sale Creek .................. 
Saulsbury .................. 
Sharon.. ................... 
Sbeffleld.. ................. 
Bhellmound ................ 
SDrine Citv. - - - _ _ _  _ _  _____. . 

................ ........ 108 789 

151,161 245 ........................ 
151 246 ........................ 

152,162 256 ......................... 
152,162 254 ........................ 

108 ................ 788 ...... .'. 
108 ................ 782 ........ 

152,153 257,258 ........................ 
151 246 ........................ 
129 ................ 783 ........ 

152,162 252 ........................ 
136 172 ........................ 
130 ................ 786 ........ 
108 ................ 782 ........ 

151,161 248 ........................ 
137 ........ 174 ................ 

152,162 252 ........................ 
136 171 ........................ 
136 173 ........................ 
136 174 ........................ 

152,162 256 ........................ 
129 ................ 775 ........ 
108 ................ (87 ........ 
108 ................ ,790 ........ 

151.101 215 ........................ 

........................ 151,161 248 

Shnbsght:. ................ 
Sweetwater.. .............. 
Talbot.. ................... 

Circlevflle .................. 
Clear Fork.. ............... 
Clyde.. .................... 
CkCO ....................... 
Clint ........................ 

..................... I ......... Tasso.. 
Thomas Landing.. 
TiDtOnVflle.. ............... 

136 

136 

151.161 

151,,161 

152 

Como.. .................... 
Conley ..................... 
Conway.. .................. 
Copperas Cove.. ........... 
Coupland .................. 
Cowen.. ................... 
Cresson ..................... 
Cumby ..................... 
Daffan.. ................... 
Daingerfield.. .............. 
Dale.. ..................... 
Dallas.. .................... 
Dawn.. .................... 

Bennatts.. ................. 
Benonine ................... 
Bethel ..................... ........ 
Big Spring.. ............... 
Black ...................... 

130 
108 

152,162 
108 
136 
108 
108 
130 
130 
130 
136 
129 

153.162 

172 

174 

258 

248 
251 

54,255 

246 
247 

172 
248 

..-.... 

....... 

....... 
'56$3 
84-287 
:45-257 

249 
255 

256 
....... 
....... 

255 

95 629 
95 632 
95 632 

........................ ............... 782 ........ ............... 788 ........ ............... 785 ........ ........................ ............... 785 ........ ........................ ........ 783 ........ ........................ ............... 782 ........ 
175 ................ ........................ ........................ ........................ ............... 783 ........ ........................ ........................ ............... 790 ........ ............... 788 ........ ........................ ........................ 

789 ........ i::::::: ................ 
........................ ........................ ........................ ........................ 

174 ................ ........................ ............... 784 ........ 
172 ................ ........................ ............... 783 ........ 

Blocker. .................. .I . I30 
Boggy Tank ................ 136 
Bomcho 152 162 
Boviua.. 153: 162 
Bowie 129 
Bowie to  Anthony, Ksns.. 129 
Bowie to Fort Worth ....... 108 
Boydston.. ................ 152 
Brashear ................... 130 
Brnzos ..................... 151 
Brookshire. ................ 137: 
Burleson.. ................. 108 ................... 137 

Campbell ................... 130 
Canutillo ................... 157 
Canyon .................... 163,162 
Cason ...................... 130 
Cat Spring.. ............... 136 
Chetauqua. ................ 151,161. 

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

% % i i l l S . .  .............. 129 

630 
756 
756 
756 

................ 786 ........ ........ 177 ................ ........................ 254 
259 ........................ ........ ................ 774,775 ................ 774-781 . .: ..... ................ 782 ........ 
257 ........................ ................ 785 ........ 
246 ........................ ........ 173 ................ ................ 788 ........ ........ 173 ................ ................ 784 ........ ................ 784 ........ 
287 ........................ 
258 ........................ ................ 785 ........ ........ 173 ................ 
248 ........................ 

116 
!#hers ..................... 107 761 

auhatchie. ............... 96 635 
Whent ..................... 95 631 
White.. .................... 
White f ine ................ 

Eskota.:. .................. 
Etholen.. .................. 
Eureka, .................... 
Fabens.. ................... 
Fate.. ..................... 
Favetteville ................ 

Whiteside.. ................ 
Williams Ferry.. .......... 
Winfleld.. ................. 
Wolf Creek ................. 
Wolf River ................. 
Wright.. ................... 
Wright to Cleveland ........ 
Yellow Creek. .............. 

151 161 
152:162 

137 
152,162 

129 
138 

TEXAR. 

Re t. 
18& 

App.'8. 

- 
Pages. ....... ....... ....... 

642 

641 
597 

....... 

....... ....... ....... ....... ....... ....... ....... 
718 
716 ....... ....... ....... 
642 ....... ....... ....... ....... ....... 
041 ........ ........ 
708 

- 

Cdshoma.. ................. 152' 162 
Colorado.. ................. 152: 162 
Comanche to  Fort Worth.. 108 

Decatur.. .................. 
Dickinson.. ................ 
Dothan.. .................. 
Douro.. .................... 
Eagle Flat.. ............... 
Eagle Ford ................. 
Earls.. ..................... 
Eastland ................... 
Eddy ...................... 
Egan.. ..................... 
Elgin.. .................... 
Elmdale. .................... 
Elm bfott .................. 

' 108 
137 

151,161 
152,102 
152,162 

129 
151,161 
151,161 

108 
108 
138 
151 
108 

El PWO.. ............ ......I 152,157 
Ell'aso to Belen N. Mex..l 156,157 
El Pas0 to Fort kor th  ..... 151-152 

Finlay.. ................... 152,162 
Fisher.. .................... 129 
Fort Henoock .............. 152,162 

(Il08, 129, ............... Fort Worth 161 -"- 
F o r t ~ o r t h t o n o w i e  ...... :I IOE 
Fort Worth to Comanche.. . 10E 

789 ........ 
780,791 ........ 257 

255 ........................ 
245 ....... 7@1;!$ ....... 

...... 1 ......! 1 782 I! ....... ............... 787,788 ........ 
1 See discussion ou page 158 in regard to elevations of rail in front of rnilroad stations. 
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This 
publi- 
!ation. 

Precise 
leveling Rept. Rept. 
inthe 1903 1899 &E App.5. App.'8. 
1907. 

This 
publi- 

l'''Z1 Rept I Rept i?,th,e 1903.' 1899: 

I rrairie. ............. ut) 
randview ................ I 108 1::: 

!ation 

illendahl. .......... ......I 137 I.. . 

I 1907. I I 

Pages. 
251 
246 
247 
25? 
257 

-~- -  
Pages. Pages. Pages. 
........................ 
........................ 
....................... 
........................ 
........................ 

Fort Worth to El Paso ..... 
Fort Worth to Shreveport, 

La.. ..................... 
Fort Worth to Temple.. ... 
Friona ..................... 

-_. 
Lam$asas to Temple.. ..... 108 ... 
&ark ....................... 1152,162 

Pages. Pages. Pages. Pages. Pages. 
151-152 245-257 ........................ 
129,130 ................ 782-787 ........ 

108 ................ 788-790 ........ 
153,102 259 ........................ 

3 Clty.. .............. 137 ......... ........I 130 I: 1: 

F ''. . 
- .............. 782 ........ 

Place. 

ruitiana.. ................ 10s ... 

Midland.. ................. 
Millsap.. .................. 
Minys.. .................. 
Monahans. ................. 
hfontoya. .................. 
hforita.. .................... 
New Braunfels. ............ 
New Braunfols to Smith- 

ville.. .................... 
New Ulm.. ................ 
Nolmville.. ................ 
Norwood.. ................. 
Nulo. ...................... 
Odessa.. ................... 
Olden ........... .:. ........ 
Farmerton.. ............... 
Pecos.. ..................... 
Pickton. ................... 
Pittsburq ................... 
Plateau.. .................. 
Plum.. ..................... 
Polvo.. .................... 
Primms Sp ur.... ........... 
Primrose. .................. 
Putnam .................... 
Pyote.. .................... 
Quito.. .................... 
Ramsdell.. ................. 

Rhome.. ................... 
Rin f gold ................... 
Roc ledae .................. 
Rockwall. .................. 
Rosanky.. ................. 
Roscoe.. 
Rowlett.. .................. 
Royal. ..................... 
Royse.. .................... 
Saginaw.. .................. 
Sand Hills .................. 
Snn Pelipe. ................ 
San Marcas ................. 
$an Mnrtine ................ 
Santo. ..................... 
Sa ers ...................... 
3J05eld.. ................. 
3croggins.. ................. 
3ealy ....................... 
3eguin. .................... 
3hamrock. ................. 
Sierra Blanca.. ............ 
Smithville. ................ 
Smithvllle to Galveston. _ _ _  
Smithville to Holland. ..... 
Gmithville to New Bmun- 

fels.. ..................... 
Stnnton. ................... 
Stoneburg ................. 
Strawn.. ................... 
Sulphur Springs. .......... 
Summeffield. .............. 
Sunset.. ................... 
Sweetwater.. .............. 
Taylor. .................... 
Temple. ................... 
Temple to Fort Worth.. .... 
Temple to Holland.. ....... 
remple to Lampassas.. .... 
rexss City Junction ........ 
Texola.. ................... 
riffin.. .................... 
Tinaja. .................... 
Torcer ..................... 
Tornillo.. .................. 
royah.. ................... 
Frent.. .................... 
rroy ....................... 
rye. ....................... 
Umbarger.. ................ 
Upton.. .................. 
Van Horn.. ................ 
vinton.. ................... 
Virgile. .................... 
Virginia Point.. ........... 

.................. { 

Fuller-. .................... 
Galveston.. ................ 
Galveston to Smithville.. .. 
Garland .................... 
Genoa.. .................... 

- __ 

Eleva- 
tion 
this' 

publi- 
:ation.l 

151,161 244 ....... .I.. .............. 
137 ........ 176 ................ 

136,137 ........ 172-177 ................ 
129 ................ 784 ........ 
137 ........ 175 ................ 

Pages. 
152,162 

151 
151,161 
152,162 

157 
152,162 

136 

136 
136 
108 

152,162 
152,162 

151 
!53,162 
152,162 

130 
130 

52,162 
136 

152,162 
136 
10s 

151,161 
152,162 
152,162 
151,161 
51,161 

136 
136 
108 
129 

51, 161 
129 
136 

51,152 1 
129 

52,162 
129 
105 

52,162 
137 
136 

52,162 
51,161 

136 
108 
130 
137 
136 

51,161 
52,162 

136 
36,137 

136 

136 
52,162 

129 
51,161 

130 
53,162 

108 
51,161 

136 
108 
108 
108 
108 
137 
161 
151 

52,162 
52,162 

102 
52.162 
51,161 

108 
51,161 
53, 162 

136 
52,162 

157 
108 
137 

130 

Mil 

em-. ................. 

Description. 

G .  > 251 ........................ 
G 253 
Goodwin.. ................. 
Gordon.. .................. 
Granbu ry...:. .............. 
Grana - 
G 
Granger. ................... 136 
Greenville.. ................ 139,130 
Groom ..................... 152,162 257 
Hnlsted .................... 136 ........ 
Handley.. ................. 129 
H 3 258 
H ...... 
H I, 174 
Hereford. .................. 153,162 258 
Herman 108 
Hermosa ................... 152,162 253 

H"' ..... 
Hillsboro.. ................. 108 
Hills Prairie ................ 136 173 
Holland.. .................. 108,136 171 
Holland to Smithville.. .... 136 171-173 
Holland to Temple.. ....... 108 
Houston. .................. 137 ........ 
Houston Heights.. ......... 137 ........ 
Hughes .................... 130 

174 
62 250 

Ion8 ........................ 151,161 240 
Iser. ....................... 152,162 255 
Itnsca ...................... 108 ................ 
Jefferson. .................. 130 

Jcricho to El Reno Okla.. . 151 ?41-245 
Jericho to Isleta, d. Mex.. . 152-153 257-264 
JOel ......................... 153,162 258 

247 

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

Hewitt ...................... 1 108 1 

I€ 

Jericho.. .................. { 151~1f,i} 245,257 

? .. 

..... 
Kelleysille.. ............... 130 ................ 
Kenipncr ................... io8 ............... 
Iient.. ................ .....I iyJ,i6? 1zx,m4 
K."' 
K ..... 
Lt ..... 
Lamarque.. 137 ........ 
Lambcrt ............... 

257 
Lnsater.. .................... .130 ................ 
LBsCa ...................... 152,162 255 
La Tuna. .................. 287 
LnVdlev .............. -..I % I 255 

LBlR ........................ 
Lorn ........................ 
Leiter ...................... 
&et,iiia ..................... 137 ........ 

172 
LltllB . 108 I ................ 
La ~- 174 

'I. ..... 

Loraine.. .................. I 152,162 I 249 

........................ ........................ 
................ 788 ........ .............. 783 ........ 

......... 789 ........ 
................ 754 ........ 

........................ 
172 ................ 

................ 7S3 ........ 
........................ 

174 ................ 
. _ _  ___.  . __. .___. ___.__ _ _  

782 .. 
........................ 

790 ........ 
174 ................ 

................ 789 ........ 
........................ 
........ 791,7W ........ 
........................ 

................ 791,702 ........ 
174 ................ 
174 ................ 

................ 785 ........ 
........................ 
........................ 
........................ 

789 ........ 
................ 786 ........ 

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

........................ 

........................ 

........................ 

........................ 
................ 

........................ 

........................ 

........................ 

............. 786 ........ 
173 ................ 

756 ........ 
791 ........ 

........................ 

.. ... .................... 
............................. 

............. 700 ........ 
172 ................ 
172 ................ 
175 ................ ........................ 

............. 791 ........ ............. 790,591 ........ 
7% ........ 

........................ 

........................ 

........................ ........................ 
175 ................ 

............. 785 ........ 
........................ 
........................ 
......................... 

li4 ................ 
........................ 

791 ........ ........................ 
........................ 

175 

73-175 
... 

255 
251 
247 
259 

i2,253 

254 

i5,256 

248 
252 
252 

14,245 

...... 

...... 

1 See discussion on pago 158 in regard to elovations of rail in front, d railroad stations. 

........................ 

........................ 
173 ................ 

........... 790 ........ 
............... 786 ........ 

........................ 

........................ 

........................ 

........................ 

........................ 
............... 785 ........ 
............... 785 ........ 

........................ 
172 ................ 

........................ 
172 ................ 

............... 787 ........ 
........................ 
........................ 
........................ ........................ 

174 

245 

........................ 
.............. 782 ........ 
.............. rr5 ........ 

........................ 
Cr 

unter ..................... 
latan ...................... . I  136 1 

152,l 

Juua ....................... 151,161 
Judkins .................... 162 ... 

243 

257 

i1,252 

174 
253 
246 
172 

...... 

...... 
175 
244 
2.55 
173 

'1-173 

'3-175 
250 

247 

258 

249 
'1,172 

...... 

...... 
247 
255 
255 

253 
249 

248 
258 
173 
254 
287 

...... 1 

........................ 
.............. 784 ........ 

........................ .............. 784 ........ 
.............. 782 ........ 

173 ................ 
........................ ........................ 
........................ 
........................ 

.............. 789 ........ 

.............. 785 ........ 
173 ................ 

........................ 

........................ 

........................ 
172-176 ................ ........................ 
........................ ....... .! ................ .............. 775 ........ ........................ .............. 785 ........ ........................ .............. 782 ........ ........................ ........................ .............. 7ca ........ .............. 788-790 ........ .............. 791.792 ........ .............. 790,791 ........ 

175 ................ 

........................ 

........................ 

.............................. ........................ ........................ ........................ 
........ 1 ........ ::::..-. ........................ 

....... .!: ::::: :: ........ 

......................... ....... - 1 . .  .............. . .....I.. .............. 
............... 787 ........ 

.......................... 

.............. 1 700 ........ ........ ........ 

176 I ................ 

Lorena.. .................... 
McDowell. ................. 
McI.ean .................... 
Madden .................... 
&%nor ...................... 
Mdexwe 11 .................... 
Merkel.. ................... 

108 ............ 790 ........ 
137 .:. ..... ................ 

151,161 245 ........................ 
152,162 255 ........................ 

136 172 ........................ 
136 174 . 

151,161 248,?49 . 
Metz ....................... 152,162 251 . 
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Precise 

‘f3tge 1903 1899 
1i03: App.’3. App.$. 
1907. 

pt. Rept. leveling Re 

__ 
~ 

Eleva- 
tion 
this’ 

pnbli- 
cation.1 

Pages. 

251 

246 
........ 

250 
.... T... 

~ - 

Eleva- 
tion 
thi; 

:ation.’ 
publi- 

_____-- 
Pages. Pages. Pages. 

................ 789 ........ 

................ 788 ........ 

................ 736 ........ ........................ 
175 ................ 

................ 789 ........ 
172 ................ 

........................ 

........................ 

Description. 

Pages. 
287 
254 
247 
269 

257 
256 
268 

Description. 

Pages. Pages. Pages. 
........................ ........................ ........................ 

................ 785 ........ 
............ ....I.. ...... 

........................ 

........................ 

........ 1.. ...... , ........ 
217 
219 
168 

214 
220 
219 
218 
168 

216 
169 
188 
199 
219 
219 
219 
169 
107 
220 
167 
168 
218 
219 
167 
167 

............................... ........................ 
........................ 
........................ 

........................ 
............................... 

........................ ........................ ........................ 

........................ 

........................ ........................ 
............................... 

........................ ......................... ........................ ........................ ........................ ........................ ........................ 

........................ ........ ........ ........ 1:: 1: : : ........ 

.;. ..................... 

........................ ........................ 

........................ 

‘dcIntyre ................... 
Halone ..................... 
Kammoth ................. 
ailford ..................... 

148 
148,160 

160 
148.160 

218 
220 

215 

........................ ........................ ............................... 

........................ 

219 
219 

;7J ;% 
@,Zoo 

215 
220 
169 
220 
216 
199 
214 
217 

39-2200 
16-220 

217 
199 
217 
199 
167 
199 
199 
199 
215 
218 
214 
217 
167 
215 

214 
219 
218 
168 
188 
199 

y 3 )  

................ I.. ...... ............... -1:. ...... 
}. ..................... 
................ 1 ........ 
............... .I: : : : : : : : 
...... ..I: : : .... .! : : : : : : : : 

............... 1 ........ 

................ 

........................ 

............... .I ....... 

................ 1: ....... ........................ 

............. 

........................ ........................ ........................ 
........I.. .............. ........................ ........................ 

........................ 

........................ ........................ ........................ ........................ ........................ 

........................ ........................ 

........................ ............... .I.. ...... 

................ 

................ I.. ...... ........................ 

....................... 1 ........ 
............... .I: : : : : : : : 
........................ ........................ 

3gden ..................... 
3pal.. ..................... 
Pumice.. .................. 
Ransom .................... 
Read. ...................... 
Riter ...................... 
ROY.. ...................... 
3ahara. .................... 
3t. John. ................... 
3alt Lake City.. ........... 
Salt Lake City to Ogden.. . 
3nlt LakeCity to Zcnda.. .. 
Shields.. ................... 
3imkins.. .................. 
3tockton.. ................. 
Stock ard Junction.. ...... 
Strawierry.. ............... 
Syracuse ................... 
Syracuse Grove.. .......... 
Syracuse Junction.. ........ 
Thermo.. .................. 
Tintic.. .................... 
Tomas.. ................... 
Tooele. .................... 
Uinta ...................... 
Efton ..................... 

ah-Novedn lino .......... 
Uvada ..................... 
VW.. ...................... 
Vernon.. ................... 
Wasatch.. ................. 
Willard.. .................. 
WoodsCross ................ 
Wyuta ..................... 
Zenda ...................... 
Zenda to Salt Laic City .... 

3gden to Salt Lake City.. .. 

Zonda to Las Vo ,as, Nov.. . 

131( 
146 

148,160 
148,160 

132 
148 

148 160 
146’ 159 
148’ 100 
148: 160 

(14fi,:$$ 
146 
148 

148 160 
146’ 159 
148: 160 
146,159 

131 
146 
146 

146,159 
148 160 
i d  160 
147: 180 
148,180 

131 
148,160 

160 
147 160 
148: 160 
148,160 

131 
132 

146,159 
131 

148 160 

148 
147: 148 

Latimer.. .................. 
Layton.. .................. 
Lofwen. .................. 
Lund.. .................... 
igYActid;: : : : : : : : : : : : : 

148,160 
146,169 
148,160 
148,160 

;: 

215 
190 
218 
215 

219 

........I.. .............. ........ I... ............. 

....... .I.. .............. ........ 1.. .............. ............... 1 ................ 

........ ’ ,........ ........ ‘10-216 
116-220 

........................ 

......................... 

92 
92 
92 
93 
92 . D? 
02 
92 
92 
92 

93 
92 

...... ..I.. .............. 629 New ort News.. ....... ./. ............... 629,630 Old goint Comfort.. ....... 

........................ 629 mond .................... 

....... 6% Penola.. ................... 
631 Pohick Creek. .............. 

....... 628 Potomac Run.. ............ 
630 Providence Borgo.. ........ 

..... 620 Qunntico.. ................. ....... 628 Richmond.. ............... 
631 Richmond to Old Point 
028 Comfort .................. 

........... 
....... .’ ,_. .............. 628 Old Pointcomfort to Rich- 

92 
02 

92 
92 
92 
92 
92 
92 
92 

92 

92 
92 

........ ........I ........ I 830 

................ I ........ 1 G?D 

......................... I 630 

........................ WO-G32 ................ , ........ 018 

................ ’ ........ 031 

................ i ........ G29 
203 ................ GZS,(i31 

................ I ........ G30-632 

........................ G23-&70 ........................ 6.1 

................ ‘ I  1 6‘29 ........ 

Place. Place. 

Pages. 
108 
108 

152,162 
130 
151 
137 
105 

152,162 
136 

Pages. 
157 

152,162 
151 161 

130 
152 

152,162 
153 

163: 162 

Whites Spur .............. 
Wild Horse.. ............. Waco.. ................... 

Waples.. ................. 
Wanield. ................. 
Waskom.. ................ 
Weatherford. ............. 
Webster .................. 
West.. .................... 
Westbrook. ............... 
West Point.. ............. 

~ ~ i l  os ..................... 
Wilsey.. .................. 
TVinnsboro.. .............. 
Yarnall.. ................. 
Ysleta.. .................. 
Zita.. ..................... 

UTAH. 

160 
148,160 
148,160 

132 
159 

148,160 
148,100 
145 160 
148: 160 

132 
160 

148,160 
132 
131 

146,159 
148,160 

148 
148,160 

132 
131 

148,160 
131 
132 

Adams.. ................... 
A’ax.. ..................... 
Akin. ...................... 
Rear River.. ............... 
Becks.. .................... 
Beryl.. .................... 
Black Rock.. .............. 
Borden. ................... 
Boulter.. .................. 
Brigham. .................. 
Buehl.. .................... 
Buena Vista.. ............. 
Cache Junction.. ........... 
Castle Rock.. .............. 
Centerville ................. Champilie.. ............... 
Clear ................. 
Cline.. ..................... 
C o r n ~ h  .................... 
Croydon. .................. 
cruz ....................... 
Devils Gate.. .............. 
Dewey.. ................... 
Dunbar.. .................. 
Dyer.. ..................... 
Echo.. ..................... 
Emory.. ................... 
Erda ....................... 
Escalante. ................. 
Eureka. ................... 
Evona.. ................... 
Farmington ................ 
Faust ...................... 
Ford.. ..................... 
G d e l d  .................... 

148; 160 
131 

148,160 
148,160 
148,160 
148,160 
148,160 

Kodena.. .................. 
Korgan. ................... 
Korris. .................... 
Norton ..................... 
Nada.. .................... 
Heels.. .................... 
3asis.. .................... 

148 
148 
131 

Goss ....................... 
Hatch.. .................... 
Honcyville ...... , .......... 
Hot gpr ins... .............. 

132 
132 

148,160 Jericho.. .r.. .............. . I  
Jerome.. ................... 148 

Eerr ....................... 148,160 
Laho.. .................... 148,160 
Lake Point.. .............. 148 

Kaysville.. ................ 146,159 

VIRGINIA. 

Accotink.. ................. 
Alexandria.. ............... 
Ashland.. .................. 
Brooke.. ................... 
Cameron Run .............. 
Diascond.. ................. 
Doswell- ................... 
Fort Monroe.. ............. 
FredericksburE ............. 
Guinea.. .... .I.. ........... 
Lanexa. ................... 
Lanrel.. ................... 
Lee Ball.. ................. 
Milfofd ..................... 
Mornson. .................. 

03 ........................ 630 Richmond to Gaorgetown, 

92 ........................ 630 Roxbury ................... 02 1 ........ 1 ........ 1 ........ 1 62811 D.C ..................... 1 
1 See discussion on page 158 in regard to elevations of rail in front ofmilroad stations. 
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Pagrs. Page$. Pages. Pages. Pagrs. Pages. 
Rutherelen ................. 92 ........................ 628 Widnwatcr ................. 92 
Summit.. .................. 92 ........................ 629 Williamsburg.. ............ 92 
Toan0 ...................... 92 ........................ 630 Woodbridge ................ 92 

Description. 
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pt Rept. This leveling Re 
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Pages. Pages. Pages. Pages. ........................ 629 ........................ 630 ........................ 629 

Alfalfa ...................... 133 186 
Argo ....................... 133 182 
Auburn. ................... 133 183 
B a d r  ..................... 134 187 
Blac River ................ 133 182 
Borup ...................... 133 184 
Bristol.. ................... 133 184 
Byron.. .................... 133 186 
Canton ..................... 133 183 
Canyon .................... 133 185 
Chandler.. ................. 134 186 
Cle Elum .................. 133 184 
Covington .................. 133 183 
Eagle Gorge. ............... 133 183 
Easton ..................... 133 184 
Ellensburg.. ............... 133 185 
Gibbon. .................... 133 186 
Hot Springs.. .............. 133 183 184 

Kennewick.. ............... 134 187 
Kent ....................... 133 182,183 
Kiona ...................... 134 186 
Lester ...................... 133 184 
Mabton.. .................. 133 186 
Martin ..................... 133 184 

Hunts Junction.. .......... 133,134( 

........................ ........................ 

........................ ........................ ........................ ........................ ........................ 

........................ 

........................ 

........................ 
245 ................ 
245 ................ 

....... .I.. .............. 

........ 1 ................ ........................ ........ I.. .............. 

........................ 

........................ 

........................ 

........................ 

........................ ........................ 
}. ...................... 

........ /.. ' .............. 

I ........................ 

133 
133 
133 
133 
134 
133 
133 
134 
133 
133 
133 

132-134 
133 
133 
133 
133 
133 
133 
133 
133 
133 

183 
184 
185 
183 
187 
186 
183 
187 
185 
186 
182 

75-188 
185 
182 
184 
184 
183 
1% 
185 
186 
185 

85,186 
185 
184 
1% 

........I.. .............. ........................ ........................ ........................ 

. .\. .................... ........................ 

........................ ........................ 

........................ ........................ 

........................ ........................ ..... :..I ................ ...................... ........ 1 :.: ..... : ....... ........................ ........................ ........................ ........................ ........................ 

........................ 

........................ 

........................ 

........................ 

........................ 

WEST VIRGINIA. 

Maywood.. ... .I.. ........ ! 
Nelson.. ................... 
North Yakima. ............ 
Palmer Junction.. ~ .. __. __. 
Pasco.. .................... 
Prosser.. ................... 
Revensdale.. ............... 
Relief.. .................... 
Roza.. ..................... 
satus ....................... 
Seattle.. ................... 
Seattle to Owyhee, Idaho. .. 
Selah ....................... 
South Seattle ............... 
Stampede. ................. 
Teanaway.. ................ 
Thomas.. .................. 
Tho ..................... 
ThrsT.. ................... 
p i g u s h  .................. 

urn..... ............. 

Amblersburg ............... 108,144 ........ 238 ........ 562 

Amblersburg land, Md ................. to 1.. ......I 561,562 /p". ::? I} ....... 

Wapato. ................... 
Wenas.. ................... 
Weston ..................... 
Y a k h a  City ............... 

Amblersburg to Grafton .... 108,144 zusjzwe ._.___ 562 
Anderson ................... 1 144 l.:::::::i 1: ...... 1 ........ 
Austen ..................... 144 ........ 239,245 ................ 
Back Creek ................. 128 ................ i33 ........ 
Baird.. .................... 128 ................ 735 ........ 

133 
133 
133 
133 

Bmesville.. ............... 
Bmckville.. .............. 
Barrackville Station ........ 
Bellton.. ................... 
Bentons Ferry. ............ 
Bentons Ferrv to Benwood. 

Gaston Junction.. ......... 
Glen Easton.. ............. 
Glover Gap.. .............. 
Grafton .................... 
Grafton to Amblersburg .... 
Grafton to Belpre Ohio. ... 
Grafton to  Bentods Ferry .. 
Grost Cacapon.. ........... 
Green Spring.. ............. 
Hammond ................. 
Hancock. .................. 
Hansrotte.. ................ 
Hardman .................. 
Bar ersFerry ............. 
Hundred.. ................. 
Independence. ............. 
Tronton.. .................. 
Knty ....................... 
Korneysville.. ............. 
Keyser ..................... 
Kinemont: ................. 

HnbBs ..................... 

144 ........ 240 ................ 
144 ........ 242 ................ 
144 ........ 241 ................ 

108,144 ........ 239 ........ 662 . 
108,144 ........ 238,239 ........ 692 

108 ........ 245 ........ &62,.5f3 
144 ....... .23%2210 ........ 866 
128 ................ 734 ........ 
128 ................ 736 ........ 
144 ........ 239 ................ 
128 ................ 733,734 ........ 
128 ................ 736 ........ 
144 ........ 239 ................ 
128 ................ 731 ........ 
128 ................ 732 ........ 
144 ........ 241 ................ 
144 ........ 239 ................ 
144 ........ e39 ................ 
144 ........ 240 ................ 
128 ................ 732 ........ 

108,143 293 236,237 ........ 662 
144 ........ 240 I ................ 

Bentons F e r b  to Brad- I I I I I 

144 
144 
144 
144 

129,144 
144 

dock Pa ... : ............. 129 ........................ 866868 
Bentods Ferry to Grafton. .I 144 1.. ..... .p 240 I.. ..... .I 866 
Benwood ................... 144 ........ 243 ................ 
Benwood Junction ......... 144 ........ 243 ................ 
Benwoodto Bentom Ferry . 144 ........ 240-243 ................ 

........ 240 ................ ........ 240 ................ ........ 240 ................ ........ 242 ................ ........ 240 ........ 866 ........ 240-243 ................ 

Board Tree ................. 144 ........ 242 
Bridge ort ................. 108 562 
Broom??eld P. 0.. ......... 144 ........ 240 
Buckhorn.. ................ 144 ........ 245 
Burton ..................... 
Bush ....................... 
Cairo ....................... 
Cameron.. ................. 
Catawba.. ................. 
Cherry Run.. .............. '"pi"" ...................... 
Co ax ..................... 
Corinth .................... 

144 ........ 241 ................ 
144 ........ 239 ................ 
108 ........................ 563 
144 ........ 242 ................ 
129 ........................ 8G6 
12R ................ 733 ........ 
144 ........ 242 ................ 
I44 ........ 239,240 ................ 
144 ........ 238 ................ 

Cornwall. .................. 108 563 
Cottonwood ................ 144 ........ 241 
Cranberry Eummit. ........ 108 662 
Dans Run .................. 128 736 ........ 

Loudenville.. .............. 
Magnnlfa.. ................. 
MRnningtQn.. .............. 
Martinsburg ................ 
Metz ....................... 
Miller ...................... 
Morgantoyn.. ............. 
Moundsvdle.. .............. 

Denver Station.. ........... 
Doe Gully .................. 
Downs. .................... 
Diimelds ................... 

ont.. ................ 
Farmington.. .............. 
Fetterman.. ............... 
French.. ................... 

Ik&. ..................... 

144 ......... 242 ................ 
128 ................ 735 ........ 
144 ........ 241 ................ 
128 ................ 732 ........ 
144 ........ 241 ................ 
128 ................ 733 ........ 
129 ........................ 866, 
144 ........ 243 ................ 

144 
128 
144 
128 
128 

129,144 
144 
144 
128 

........ 

........ 

........ ........ ........ ................ 

242 ................ ................ 735 ........ 
240,241 ................ ................ 732 ........ ................ 731 ........ 

240 ........ R W  
240 ................ 
239 ................ 

736 ........ 

ParkersburF. .............. 
Patterson Creek.. .......... 
Patterson Creek Cutoff.. .. 
Paw Paw.. ................ 
Petroleum.. ............... 
Pindmont. .. .1.. ........... 
Powells.. .................. 

108 ........................ 5r3 
128 ................ 736 ........ 
128 ................ 736 ........ 
128 ................. 735 ........ 
108 ........................ 663. 
143 ........ e37 ................ 

129,144 ........ 239 ........ 84% 

................. ........ ........... ........ 
~~ 

1,ine;burg.. 128 734 
IAtle Cacapon.. 128 735 
Little FaLs ................. 129 
Lit.tleton.. ................. 144 ........ 241,242 

Rig@ ...................... 144 ........ 238 ........ ......._ 

Newburr .................. 141 ........ 239 
North ountain ........... 128 733 ........ 
Okonoko ................... 128 ........ 
Orleans Road.. ............ 128 734 ........ Opequon.. ................. 128 732 ........ 

1 See discussion on page 168 in regard t o  elevations of rail in front of railroad stations. 
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Pages. 
144 
128 
144 
141 
128 

108,144 
128 
128 
128 
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144 
144 

----- 
Pages. Pages. Pages. Pages. Pages. ........ 238 ................ Tunndton ................. 144 ................ 734 ........ IJfbgton .................. 129 ........ 235 ................ Underwood @tation.. ...... 144 ........ 242,243 ................ Vclley I U s . .  .............. 128,141 ................ 734 ........ Vnn <'lcvesviUc ............ 1% 
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I Pages. ........ 
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..... 1.. 

........ 

........ 

Dmcription. 

Pages. Pages. Pages. 
245 ................. 
240 ................ 
239 ........ 8% ................ 732 ........ ........................ 866 
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237 ................ ................ 734 ........ 
242 ................ 

........................ 8% 

........ I 

........ I:::::::: ........ 

........................ 
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-/- I-/- 
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653 . 
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........................ 741 ........................ 743 ........................ 758 ........................ 741 ........................ 741 742 

........................ 757 ........................ 743 ........................ 743 ........................ 757 ........................ 759 ........................ 756 ........................ 750 

........................ 760: 7G1 

........................ 755:756 

Alma.. .................... 
Britts Landing. ............ 
Charme.. .................. 
Cochrane.. ................. 

107 
228 

168 
229 
225 

161,168 
166 
228 
166 
166 

168 
167 

225 229 
22&225 
225-228 

168 

168 
220 
222 

225 
222 

228 
225 

168 
168 

.. 
De Soto.. .................. 
Diamond Bluft.. ........... 
Ferryville .................. 
Fountain City. ............ 

........................ 

................ 803 ........ 
........................ ................................ 
........................ ........................ ........................ ........................ 645 ................ 803 ........ ........................ ........................ 
........................ 
........................ ................ 802 ........ ................ 801 ........ ........................ 645 ........................ ........................ ................ 802 ........ ........................ ........................ 

................ 802 ........ ................ 808 645 ........................ 643-645 ................ 800-802 ........ ........................ 64-7 ................ 801 ........ 

........................ 

........................ ........................ 
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........................ 646 ................ 804 ........ ................ 804 ........ ................ 801 ........ 
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L mille .................. 
&adee.. ............... 
Morgans Coulee.. .......... 
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Garrett ..................... 
Gillette ..................... 
Glendo ..................... 
Qran er.. .................. 
Qranfte Canyon. ........... 
Green River ................ 
Greenville .................. 
Hallville.. ................. 
Hampton.. ................ 

11s 
11s 
115 
118 
118 
117 
118 
118 
118 
117 
11s 
118 
118 
118 
98 

117 - 

~~ 

131 ................ 804 ........ 
131 168 ........................ 

149,160 224 ........................ 
131 ................ 802 ........ 
131 167,168 ............ ........ 
131 ........................ 646 
131 167 ........................ 
131 ................ 80.1 ........ 
131 166 ........................ 
131 I 168 ........ I.. .............. 

,." 

Eara ...................... { 
Reeline .................... 
Kendrick ................... 
Kier ........................ 
KO$..: .................... 
Laramie .................... 
Lariat ...................... 
Latham .................... 
Leroy.. .................... 
Lookout .................... 
Lost Spring.. .............. 
Lusk ....................... 
Manville.. ................. 

Kn ht  .................... 

' 749 
757 758 
742: 743 

758 
749,750 

75 6 
743 
750 
750 

754,755 
759 

7.12 
........ 

148, } 223 ........................ 
131 ................ 800 ........ 

149 160 225 ........................ 
i4g:loO 224 ........................ 

160 ................................ 
131 ........................ 616 

149,160 225 ........................ 
131 ................ 805 ........ 
131 168 ........................ 
131 ........................ 616 
131 ................ 800 ........ 
131 ................ 800 ........ 
131 ................ 800 ........ 

131 168 ........................ 

............ ......... .................... 
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Rush Creek 
Bmiths Bar.. 
Smiths Landing ............ 

................ .............. 
Stoddard ..... .T ......... _ _ _ I  
Tippots Landing ........... 
Trenton.. .................. 
Trenton Landing ........... 
Victory.. .................. I 
Viola.; ..................... 
Warners Landing.. ........ 
Winons, Minn., opposite. .. 

II I 
WYOMINQ. 

Ah Say ..................... 
A1 er ....................... 
A&. ....................... 
Allen ....................... 
Altamont .................. 
Arno ....................... 
Arvada ..................... 
Athol ...................... 
Aurora.. ................... 
Azusa.. .................... . Baxter ..................... 
Big Corral.. ................ 
Bitter Creek ................ 
Black Buttes.. ............. 
Bona.. ..................... 
Bordeaux. ................. 
Borie ....................... 
Bridger.. ................... 
Bryan ...................... 
Buckhorn.. ................ 
Cadiz ....................... 
Cadlz to Crawlord Nebr ... 
Caciiz to Huntley, %font .... 
Carter. ..................... 
Csasa., ..................... 
Cheyenne. ................. 
Cheyenne to Denver Colo.. 
Cheyenne to  orin Juhction. 
Cheyenne to Rock Creek. :. 
Chugwater.. ............... 
Church Buttes ............. 
Clearmont.. ................ 
Clifton.. ................... 
Como ....................... 
Coopers Lake .............. 
Creaton ..................... 
jroton.. ................... 

)min ................ Greet:. ............... 
... 

Dana.. ..................... 
Diamond.. ................. 
Dietz ....................... 
Echets.. ................... 
Edson... ................... 
Elkhimt.. ................. 
Evanston ................... 

131 
149,160 

161 
131 
131 

149 161 
149: 160 

131 
131 
131 
131 
149 
131 
131 
131 
131 
131 
131 
131 
131 

149,160 
148-149 

149 
131 
131 
131 
131 
131 
131 
131 
131 

149,101 
148,160 

131 
131 
131 

149,lGO 
148,160 

131 
131 
131 
131 

149,160 
149,lGO 

131 
131 
131 

11s 
11s 
117 
117 
118 
117 
117 
118 
118 
117 
117 
11s 
118 
11s 
118 

- 

Felix.. ..................... 
Fillmore .................... 131 805 ........ 
Fisher ...................... 131 800 ........ 

Henna ..................... I 131 I ........ 1 ........ I 803 1 ........ 
Har$r ..................... 131 647 
Har ville Junction.. ....... 131 802 ........ 
Horse Creek ................ 131 801 ........ 
Howell ..................... 131 616 
Iron Mountain.. ........... 131 801 ........ 
IShy ....................... 131 ................ 801 ........ 
Jerome ..................... 148 160 223 ........................ 
Johnson Siding.. ........... 148: 160 I l l l l  222 ........................ 

Marston.. .................. 1 131 1 167 1 ........ 1 ........ 1 ........ 
Medicine Bow.. ............ 131 ................ 803 ........ 
Minturn .................... 149,160 224 ........................ 
Monarch ................... 149,160 228 ........................ 
Monell. .................... 1 . 131 I 166 1.. ......I.. ..... .I.. ...... 
Moorcrolt.. ................ 149,160 223,224 ........................ 
Newcastle.. ................ 148,160 222,223 ........................ 
Node Ranch ................ 131 ................ 800 ........ 
Ohlman .................... 149,160 228 ........................ 
Orin Junction.. ............................ 802 ................ 

1 See discussion on page 158 In regard to elevations of rail in front of railroad stations. 
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