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THE CALIFORNIA-WASHINGTON ARC OF PRECISE 
TRIANGULATION. 

GENERAL STATEMENT. 

The arc of precise triangulation, the results of which are here pub. 
lished, extends from latitude 39°, in northern California, to Puget 
Sound, Wash. The data for this arc, together with a discussion of 
the least-squares adjustment and other purely scientific matter, were 
originally published in United States CQast and Geodetic Survey 
Special Publication No. 13, by A. L. Baldwin, computer. The origi­
nal publication is now exhausted, and there is reprinted here only 
that part of the data which is of value to the en¢neer or surveyor 
for the control of surveys, namely, the geographic positions1 eleva-
tions, and descriptions of stations. · 

FIELD WORK. 

Early in 1903 Assistant 0. B. French organized a reconnaissance 
and signal-building party at Eugene, Ore_g: With this party Mr. 
French made a reconnaissance through the Willamette Valley to con­
nect with the triangulation of the Columbia River. He then returned 
to Eugene with part of the party to do the observing, leaving the 
rest of the party to build the signals. The observing was carried 
as far as the reconnaissance had been completed by the latter part of 
September. Both parties then returned to Eugene, where a base net 
was laid out and partly observed. Mr. French then made a recon­
naissance to the southward to connect with the precise triangulation 
along the thirty-ninth parallel, which he completed by the middle of 
November. 

In 1904 Assistant J. S. Hill was also assigned to the work, thus 
allowing Mr. French to devote more time to the reconnaissance 
without delay to the observing party. The observing started at 
Marysville Butte soon after May 1, and the season closed about the 
middle of November. During this time the whole scheme was com­
pleted between the trnnscontmental triang-ulation along the thirty­
ninth parallel and the work of the previous season. Mr. French 
spent about a month of this season in making a reconnaissance 
from the Columbia River to Puget Sound. 

During the season of 1905 the organization of the parties was the 
same as m the previous season. The work of this season started in 
the vicinity of the Columbia River, but though every effort was 
made, the work was not completed to a connection with the Puget 
Sound triangulatioll'. This was partly due to the bad weather and 
to the difficult character of the country, and was partly due to the 
necessity of revising the reconnais.sance in order to eliminate some 
v~r:r high signals and an excessive amount of cutting of timber. 

The work of the last season, 1906, was in charge of Assistant 
J. S. Hill, who organized the party on June 11 and completed the 
work on July 26. 

l 



2 U. S. COAST AND GEODETIC SURVEY. 

THE LEAST-SQUARES ADJUSTMENT. 

The geographic vositions of Snow Mountain West and Mount 
Helena, together with .the length and azimuth of the line between 
them, was held fixed as determined by the thirty-ninth panllel tri­
angulation. A single least-squares adjustment served for the entire 
precise scheme. The Willamette base and the Tacoma base required 
the use of two length equations, and the Laplace azimuths at Ga­
zelle, Willamette, and Tacoma necessitated three azimuth equations. 
The maximum correction to a dir.ection, from the adjustment, was 
2".03, and the probable error of an observed direction was ±0".53, 

The average closing error of the 148 triangles was 1".22. 

ACCORD OF BASES. 

There are three bases. which serve to fix the lengths in the trian­
gulation discussed in this report. 

The Yolo base in the thirty-ninth _J_:)arallel triangulation fixed 
the length of the line Snow Mountain West-Mount Helena and also 
the ot.h.er two sides of triangle Snow Mountain West-Marysville 
Butte-Mount Helena. The Willamette and Tacoma bases furnish 
two important tests of the accuraey of the triangulation. 

In solving the normal equations in each section of the figure 
adjustment the length equat10n was, as usual, assigned to the last 
place, so that after all the conditions relating to triangle closures 
and ratios of length had been satisfied the discrepancy in length 
became known. In the following table the discrepancies developed 
between bases are given in terms of the seventh place of logarithms 
and are also expressed as ratios. A plus sign before the discrepancy 
expressed in terms of logarithms means that the first base men­
tioned is longer as measured than as computed through the inter­
vening triangulation from the second base mentioned. 

Bases 

Mount Helena-Snow Mountain West to Willamette base ................... -I 
Willamette base to Tacoma base ........................................... . 

I 

ACCORD OF AZIMUTHS. 

Discrepancy Discrepancy 
In seven th expressed BS 

PW::~~ga- a ratio. 

+79 
-19 

1-55000 
1-229000 

True geodetic azimuths were determined at three Laplace sta­
tions, viz, at Gazelle astronomic, Eugene astronomic, and Tacoma 
astronomic. In ea.ch case the true geodetic azimuth as held fixed 
was lal'ger than the azimuth as computed through the triangula­
tion, the direction of the computation being from the south to the 
north. At Gazelle astronomic the discrepancy was 3".14, at Eugene 
astronomic 2".98~ and at Tacoma astronomic 3".95. 

THE NORTH AMERICAN .DATUM. 

Concerning the actual use of the table of geographic positions, it 
is necessary to explain the " North American datum," which serves 
as the basis for all the geodetic values in this report. 
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Early in the year 1913 the Superintendent of the U. S. Coast and 
Geodetic Survey was notified by the director of the Comisi6n Geo­
desica Mexicana and by the chief astronomer of the Dominion of 
Canada Astronomical Observatory that the so-called United States 
standard datum had been adopted as the datwn for the triangulation 
of those organizations. They_ also r~ported that the Clarke spheroid 
of 1866, now used in the United States, would be used by them. 

Owing to the international character of the datum adopted by the 
three countries, the Superintendent of the U. S. Coast and Geodetic 
Survey changed its designation from the "United States standard 
datuni" to the" North American datum." 

EXPLANATION OF POSITIONS, LENGTHS, AND AZU\IUTIIS, AND OF THE 
NORTH AMERICAN DATUM. 

All of the positions and azimuths have been computed upon the 
Clarkc_~hero1d of 1866, as ex1.n·essed in meters, which has been in use 
in the U.S. Coast and Geodetic Survey for many years. 

After a spheroid has been adopted and all the angles and lengths 
in a triangulation have been fully fixed it is still necessary, before 
the computation of latitudes, longitudes, and azimuths can be made, 
to adopt a standard latitude and longitude for a specified station and a 
standard azimuth of a line from that station. For convenience the 
adopted standard position (latitude and longitude) of a given station, 
together with the adopted standard azimuth of a line from that sta­
tion, is called the geodetic datum. 

The triangulation in the United States was commenced at various 
points and existed at first as a number of detached portions in each 
of which the geodetic datum was necessarily dependent only upon the 
astronomic stations connected with that particular portion. As ex­
amples of such detached portions of triangulation there.may be men­
tioned the early triangulation in New England and along the Atlantic 
coast, a detached portion of the transcontinental triangulation cen­
tering on St. Louis and another portion of the same triangulation in 
the Rocky Mountain region, and three separate portions of triangu­
lation in California~ in the latitude of San Francisco, in the vicinity 
of Santa Barbara Channel and in the vicinity of San Diego. With 
the lapse of time these separate p,ieces expanded until they touched. 

The transcontinental triangulation, the office computation of 
which was completed in 1899, joined all the detached portions men­
tioned and made them one continuous triangulation. As soon as 
this took place the logical necessity existed of discarding the old 
geodetic data used in these various pieces and substituting one for 
the whole country, or .at. least for as much of the country as is cov­
ered by continuous triangulation. To do this .was a very tedious 
piece of work and involved much preliminary study to determine 
the best datwn to be adopted. On March 13, 1901, the superin­
tendent adopted what was known from that time until 1913 as the 
United States standard datum, but is now known as the North 
American datum, and it was decided to reduce the positions to that 
datum as rapidly as possible. The datum adopted was that formerly 
in use in New England, and therefore its adoption did not affect the 
~ositions which had been used for geographic purposes in New 
England and along the Atlantic coast to North Carolina, nor those 
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in the States of New York, Pennsylvania, New Jersey, and Delaware. 
The adopted datum does not agree, however~ with that usecl in the 
Transcontinental Triangulation and in the E,astern Oblique Arc of 
the United States, publications which deal primarily with the purely 
scientific problem of the determination of the figure of the earth 
and which were prepared for publication before the adoption of the 
new datum. 

As the adoption of such a standard datum was a matter of con­
siderable importance, it is in order here to explain the desirability of 
this step more fully. 

The main objects to be attained by the geodetic operations of the 
U. S. Coast and Geodetic Survey a're, first, the control of the charts 
published by the Survey; second, the furnishing of the geographic 
positions (latitudes and longitudes), of accurately determmed eleva­
tions, and of qistances and azimuths, to officers connected with the 
Survey and to other organizations; third, the determination of 
the figure of the earth. For the first and second objects it is not 
necessary that the reference spheroid should be accurately that which 
most closely fits the geoid within the area covered, nor that the 
adopted geodetic datum should be absolutely the best that can be 
deri vecl :from the astronomic observations at hand. It is simply 
desirable that the reference spheroid and the geodetic datum adopted 
shall be, if possible, such a close approximation to the truth th.at 
any correction which may hereafter be derived from the observa­
tions which are now, or may become, available shall not greatly 
exceed the probable errors of such corrections. It is, however, very 
desirable that one spheroid and one geodetic datum be used for the 
whole country. In fact, this is absolutely necessary if a geodetic 
survey is to perform fully the function of accurately coordinating a11 
surveys within the area which it covers. This is the most important 
funct10n of .11 geodetic survey. To _Perform this function, it is also 
highly desirable that when a certam spheroid and geodetic datum 
have been adopted for a country they be rigidly adhered to, without 
change for all time unless shown to be largely in error. 

In striving to obtain the third object, the determination of the 
figure of the earth, the conditions are decidedly different. This 
problem concerns itself primarily with astronomic observations of 
latitude, longitude, and azimuth and with the geodetic positions of 
the points at which the astronomic observations were made, but is 
not concerned with the geodetic positions of other points fixed by 
the triangulations. The geodetic positions (latitudes and longitudes) 
of comparatively few pomts are therefore c.oncerned in this problem. 
However, in marked contrast to the statements made in preceding 
paragraphs, it is desirable in dealing with this problem that with 
each new important accession of data, a new spheroid fitting the 
geoid with the greatest possible accuracy, and new values of the 
geodetic latitudes, longitudes, and azimuths of the highest degree of 
accuracy should be derived. 

The fforth American datum was adopted with reference 1:<> posi­
tions furnished for geographic purposes but has no reference to the 
problem of the determination of the figure of the earth. It was 
adopted with reference to the engineer's problem of furnishing 
standard positions and does not affect the scientist's problem of the 
determination of the figure of the earth. 
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The principles which guided in the selection of the datum to be 
adopted were: First, that the adopted datum should not differ widely 
from the ideal datum for which the sum of the station errors in 
latitude, longitude, and azimuth should each be zero; second, it was 
desirable that the adopted datum should produce minimum chan~es 
in the publications of the U. S. Coast and Geodetic Survey, including 
its charts; and third, it was desirable, other things being equal, to 
adopt that datum which allowed the maximum number of positions 
already in the office files to remain unchanged, and therefore neces­
sitated a minimum amount of new computation. These considera­
tions led to the adoption, as the standard, of that datum which had 
been in use for many years in the northeastern group of States and 
along the Atlantic coast as far south as North Carolina. 

An examination of the station errors of the astronomical stations 
so far reduced, scattered widely over the _United States from Maine 
to Louisiana and to California,' indicated that this datum approaches 
closely the ideal for which the algebraic sum of the station errors of 
each class would be zero. 

The North American datum, upon which the positions and azimuths 
given in this publication d'Pend, may be defined in terms of the posi­
tion of the station Mee.des Ranch, Kansas, as follows: 

O I " 

~=39 13 26.686 
>.=98 32 30.506 

a to Wnldo=75 28 14.52 

Points are then said to be upon the North American datum when 
they are connected with the station Meades Ranch by a continuous 
triangulation, through which the corresponding latitudes, longi­
tudes, and azimuths have been computed on the Clarke spheroid 
of 1866, as expressed in meters, starting from the above data. 

USE OF HORIZONTAL CONTROL DATA. 

The plan or map. for .any exte1:1sive engi_neering project, whether _or 
not map construction 1s the primary obJect, should have all of its 
parts properly correlated and should be on the same datum as adjacent 
surveys. Federal and State mapping organizations have long been 
aware of the· necessity for havin()' all surveys based upon a common 
datum, but the local engineers and surveyors in this country have too 
often in the past been content, and in many cases compelled, to use a 
local datum for their surveys. The future economic disadvantage of 
such a system· is now becoming recognized, with the result that city 
and county surveys are being more generally placed upon a permanent 
basis by connecting them to stations on the North American datum. 

One other factor must be taken into consideration by the engineer 
of to-day. As the States develop industrially they wiil undoubte~ly 
follow the lead of one of the Eastern States, Massachusetts, which 
with splendid foresight has extended its triangulation control over 
the entire State for the purpose of defining property boundaries in 
terms of latitude and longitude. The advanta~ of such a system is 
well stated in the following extracts from the Report on the Mary­
land Oyster Survey: 

The dlfl\cultles of accurately locating and permanently defining the bounda­
ries ot a farmer's plantation 011 land, even with the aid of monuments, public 
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roads, streams of water, and other points of reference are often great, judging 
from the disputes trequently arising in connection with boundaries. ~ • . •. 

There is only one point on the earth's surface at the intersection of any one 
parallel of latitude and any one meridian of longitude, and therefore there can 
be no dispute as to the meaning of such a geographic definition of the locution 
of a point, even though all the original triangulation station marks used in its 
determination, together with the chart on which its position was originally 
plotted, have been totally destroyed. 

In the case of the destruction of an original triangulation station mark, or 
any other point defined by a geographic position, a competent geodetic engineer 
can reestablish Its exact location by means of a new system of triangulation 
connecting with other distant triangulation marlcs which have not been de­
stroyed. 

In a section of the country covered by adequate geodetic control 
the data are available to the engineer £or any of the following opera­
tions, in addition to its possible future use as a basis for cadastral 
surveys: 

(1) Extensive mappin~.-The topographer needs as initial data 
for beginning a topographic survey the distance and direction be­
tween two points and the geographic position of one of them, in 
latitude and longitude, on the North American datum. His local 
triangulation, based on this control, will prevent the accumulation of 
excessive errors as he carries on his mapping operations. In the 
event that the available precise triangulation .in that region has lines 
of too great length to join to conveniently he can measure a base 
and azimuth at some place visible. from a precise or a primary trian­
gulation s~a~ion and connect his ~ase to. t~1e station ~y triangulation, 
thus obtammg proper geographic pos1t10ns for his local surveys. 

Instructions for secondary (formerly called tertiary) triangUlation, 
suitable for the control of local surveys, may be found in U. S. Coast 
and Geodetic Survey Special Publication No. 26, which can be had at 
a nomirial cost from the Superintendent of Documents, Government 
Printing Office, Washington D. C. 

(2) :Boundary lines.-If it is desired to locate or to delimit 
accuratel;y and permanently the boundaries of political subdivisions, 
such as States, counties, or cities, the methods indicated in the 
preceding paragraph may be followed. Whenever possible, a line 
of the adjusted triangUlation should be used as a basis for loca.l 
surveys rather than a point1 since· a line gives the three essentials of 
position, length, and direction. 

(3) Local intensive surveys.-The necessity for such surveys 
arises most frequently in connection with extonsive improvements 
over a .considerable area, or as a basis :for city planning, where the 
needs of a city are being anticipated for a number of years. Here 
.the requirements are somewhat different from those in the two 
preceding operations, for it is often necessary to extend precise or 
prima.ry control in considerable detail over the entire area affected, 
secondary triangulation or traverse then being used to furnish addi­
tional points for the survey. ·In such a control survey the triangula­
tion should invariably be started from a line of adjusted triangµla-
tion on the North American datum. -, 

While it may be noted in the preceding paragraphs that the azi­
muth and length of one line and the geographic position of one end 
of that line constitute the essential data for the complete utilization 
of old work as a basis for new work, there is always grave danger 
in depending upon this minimum of data. There may be failure to 
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identify the true station mark, or the mark, though genuine, may 
have been tampered with or otherwise disturbed in position. This 
will, of course, introduce an error into the new work based on these 
stations. It is the present practice in this Survey

2 
unless unusual 

conditions render it unnec~sary, to establish the mtegrity of the 
recovered points by using at least three old stations as a basis for 
new work, the third station serving as a check for the two stations 
on which the new work may actually depend. . 

In local surveys where the area is of limited extent it is usually 
desirable to use a system of plane coordinates, the origin being 
connected to some point of the precise or primary triangulation 
scheme. Tables for computing plane coordinates from geographic 
positions are found in U. S. Coast and Geodetic Survey Special 
Publication No. 71. 

The U. S. Coast and Geodetic Survey will be glad to give advice 
on any problem arising out of the use of its control points or on any 
proposed extension of triangulation from them. 

EXPLANATION OF TABLES. 

ARRANGEMENT OF TABULATED DATA. 

In the tables of positions the latitude and longitude of each point 
are given on the North American datum (seep. 2); also the length 
and azimuth of each line observed over, whether in one way or both 
ways, to other points of the triangulation. No LENGTHS OR AZIMUTHS 
ARE REPEATED, AND FOR A GIVEN LINE TUE LENGTH AND AZIMUTH WILI, 
BE FOUND OPPOSITE THE POSITION OF ONE OR THE OTHER OF THE TWO 
STATIONS INVOLVED. 

The distances between stations are given in both meters and feet. 
To facilitate further the use of the tables, a column is given or the 
logarithms of the lengths in meters. It must be remembered that 
it is the logarithm of the len~h in meters which is derived first in 
the computation, the lengths m meters given in this table being de­
rived from the corresponding logarithm and the lengths in feet fo 
turn derived from the lengths in meters by the aid of the conversion 
tables on pages 37-44. Where further work of considerable extent 
is contemplated, an accumulation of error in the last two operations 
can be avoided by using the logarithlll. 

EXPLANATION OF LENGTHS. 

The lengths as given in the tables are all reduced to sea level. If 
the actual length of a line simply reduced to the horizontal is de­
sired-that is, its length in its actual elevation on the surface of the 
earth-it may be obtained by addin~ to the sea level length as given 
in meters a correction= (length of lme as given in meters) times 

[
mean elevation of the two ends of the line in meters]· 

6 370 000 

The maximum value of this correction does not exceed ~ of the 
length of any line of the triangulution here published. -Tlie error 
introduced by the use of the above approximate formula does not 
exceed 1 ooOooo of the length of any portion of this triangulation. 

07 454 ° -22--2 
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AZIMUTH AND BACK AZIMUTH. 

Because of the convergence of the meridians the azimuth and back 
azimuth of a line do not differ by exactly 180°, the amount of the 
divergence varying with the latitude and, the difference of longitude 
of the two points. To illustrate from the tables, page 10, the azimuth 
from Mears to Bally is 16° 28' 16."81, while the back azimuth, or 
the azimuth from Bally to Mears is 196° 20' 20."42. 

The azimuths of the triangulation lines offer a very convenient and 
accurate means of testing the error of the magnetic needle on a sur­
veyor's transit, and even the azimuth over such short distances as 
those between a station mark and its reference mark may be used :for 
this purpose wit!1 fair accuracy, provided the distance is greater than 
100 feet. · 

AOOURACY OF DATA INDICATED IN TABLES. 

The rule followed in recent publications of this office has been to 
give latitudes and longtitudes to thousandths of seconds for all points, 
the positions of which are fixed by fully adjusted triangulations. 
Points, the positions of which are given to hundredths of seconds 
only, are marked by footnotes as being without check (observed 
from only two stations) or checked by vertical angles only. 

In the columns givin~ azimuths, distances, and logarithms of dis~ 
tances, the accuracy is mdicated to a certain extent by the number 
of decimal places given, it being understood that in each case two 
doubtful figures are given. In some cases there is very little doubt 
of the correctness of the second figure from the right, while in a few 
cases some doubt may be cast on the third figure from the right. 

now TO }'IND THE DATA DESIRED. 

Following the index at the back of this publication are seven maps. 
The first is an index map showing all areas in the United States 
covered by published triangulation rigidly computed on the North 
American datum. Following that is an index maP. showing the 
boundaries of each of the triangulation sketches. {Figs. 3 to 7.) 
The other five are detailed maps showing the scheme of triangulation 
plotted by latitudes and longitudes on a polyconic projection. 

Having found from these sk~tches the names of the points desired, 
the tables may then be conveniently consulted by using the index at 
the end of this publication. In the aJ?propriately headed columns 
opposite the name of each station are g'IVen the pages on which may 
be found its geographic position, description, and elevation above sea 
level, and the number of the detailed sketch showing the scheme of 
observed lines from that station. 

HELA'l'ED PUBLICATIONS. 

Engineers and other using the data given in this report for the 
control of maps and surveys will find it of help to have Special 
Publications Nos. 5, 8, and 71 of the U.S. Coast and Geodetic Survey. 
Th~y may be obtained at a nominal cost from the Superintendent 
of Documents, Government Printing Office, Washington, D. C. 
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Special Publication No. 5 is entitled " Tables for a polyconic 
proJection of maps based on Clarke's reference spheroid of 1866." 
This publication contains the necessary explanation of the method 
employed in constructing a polyconic projection, and also gives the 
values in meters of the degrees, minutes, and seconds of latitude and 
longitude for all latitudes. 

Special Publication No. 8 is entitled "Formuloo and tables for the 
computation of geodetic positions." As the title of this publication 
implies, the data contained in it will enable one to compute the 
spherical coordinates for triangulation where the distances and 
angles are known. 

Special Publication No. 71 is entitled "Relation between plane 
rectangular coordinates and geographic positions." This book con­
tains tables which will facilitate the use by engineers of plane co-
ordinates for local surveys. · 

The principal lists of geographic_positions published on the North 
American datum throughout the United States, together with de­
scriptions of stations, arc contained in the following publications 
of the U. S. Coast and Geodetic Survey and of other organizations: 

Appendix 8 of the Report for 1888., positions in Connecticut. 
Appendix 8 of the Report for 1893, positions In Pennsylvunlu, Deluwure, und 

Muryland. 
Appendix 6 of the Report for 1901, positions nnd descrlptlons in Knnsas and 

Nebraska. 
Appendix 4 of the Report for 1003, positions nnd descriptions in Knnsus, 

Oklahoma, and Texas. 
Appendix 9 of the Report for l004, positions und descriptions In California. 
Appendix 5 of the Ueport for 1905, positions 1111(1 <lescriptlons in Texas. 
Appendix 3 of the Report for 1007, positions und descriptions. in Cnlifornln. 
Appendix 5 of the Report for 1910, positions nnd llescrlptlons in California. 
Appendix 4 of the Rt>port for 1911, positions untl descriptions in Nebrnsku, 

Minnesota, North Dakota, and South Dakota. 
Appendix 5 of the Report for 1911, posltlons and descriptions in Texas. 
Appendix 6 of the Heport for 1911, positions nntl descriptions In Floridn. 
Special Publication No. 11, positions and descriptions In Texas, New Mexico, 

Arizona, and Cnlifornla. 
Special Publication No. 13, IJosltlons and descrlptlotls In Californln, Oreg.Jn, 

and Washington. 
Special Publication No. ltJ, positions and descriptions in Florida. 
Srieclul Publication No. 17, positions and descriptions In Texas. 
Special Publication No. 19, positions nnd descriptions In Colornclo, Utah, 

Nevada, Wyoming, Montann, South Dakota, and North Dnkota. 
Special Publication No. 24, posltlous untl descriptions In Alubumu nn<l :\Iissls­

slppi. 
Special Publication No. 30, positions and descriptions In West Virginia, Ohio, 

Kentucky, Indluna, Illinois, und Missouri. 
Specal Publication No. 81, positions and descriptions in Oregon, Washington, 

nod California. 
Special Publication No. 43, positions In Georglu. 
Special Publlcutlon No. 45, descriptions ln Georgia. 
Special Publicntlon No. 46, positions nnd descriptions in l'l!nine. 
Special Publlcntlon No. 54, positions anrl descriptions ln Texas. 
Special Publication No. 62, positions nnd descriptions In Rhode Island. 
Speclnl Publication No. 70, positions nnd descriptions ln Kansas. 
Speclnl Publication No. 74, positions nnd descriptions ln Idaho, Oregon, and 

Washington. 
Special Publication Ne. 76, posltiQns and de.'lcrlptlons In Massachusetts. 
Special Publication No. 78, positions nnd descriptions In Texus (Rio Grande 

arc). 
Speclnl Publlcutlon No. 79, positions nnd descriptions In Indlanu. 
Report on triangulation of Greater New York. 
Pl'Ogress report on a plun of sewerage for the city of Clnclnnutl, 
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Appendix EEE, pages 2905-3031, Annual Report of the Chief of Engineers, 
U. S. Army, 1902, positions of points on and near the Great Lukes. 

Professional Paper No. 24, Corps of Engineers; U. S. Army, descriptions of 
points on und near the Great Lakes. 

Publications of the Massachusetts Commission on "'uterways and Public 
Lands. 

Various bulletins of the United States Geological Survey. 

Geograpllic positions. 

l Distance. 
Latitude Back Station. and Azimuth. azimuth. To station. ' longitude. Loi( ! Mt 

(mct~rs).; ' e crs. 

- ---- --------i ' I ! 
Principal point•. 

0 I " I 0 '· II 
o I II 

5.33015644!213873. 2'l Mount Helena, 1876 •. 38 40 11. 080 245 56 18.019 67 22 03.416 Mount Lola ... 
122 37 57.8171324 0134.82'1 144 28 18.913 Mount Dle.blo. 5. 03233246; 107728. 96 

269 20 15.615 90 58 57.203 Round Top •.. 5. 3600267 1229100. 84 

Marysvl11e Butte, 39 12 22. 361 50 03 28. 78 229 32 49.63 Mount Helena 4. 9650596 922fi9. 81 
1876. 121 49 11. 540(03 30 30. 51 282 54 51. 87 Snow Moun- 4.9107549 83129.44 

ta.in we.~t. 

Snow Mountain 39 22 38. 452 352 06 02. 01 172 10 45. 86 Mount Helena 4.8992657 79298.64 
west, 1892. 122 45 28. 619 18 03 03. 98 197 49 26.49 Ross Moun- 5.0073412 101704. 73 

te.ln. 

Snow Mountain ea.st, 39 23 02.008 283 29 49.08 104 05 12. 82 Marysvllle 4. 9177231 82741.44 
1876. 122 45 04. 847 Butte. 

352 34 48. 70 172 39 17.00 Mount llelena 4.0027792 70942. 78 
38 04 15. 611 218 04 00.61 Snow Moun- 2.9650893 922. 76 

tain west. 

Kent, 1904 ••••••.•••• 39 58 01. 752 
122 44 14. 449 

316 41 36.16 137 16 41.00 Mary sv Ille 
Butte. 

5.0627330 ll5540.16 

1 04 01.62 181 03 29.44 Snow Moun- 4. 8113645 64768.60 
to.in east. 

Lyon•, 1904 ....••.••• 40 18 06.101 71850.85 187 11 54.82 Marys vi lie 5. 0885296 122611.05 
121 38 21.007 Butte. 

43 24 27. 26 222 41 41. 92 Snow Moun- 5.1444074 130446.43 
taln cast. 

68 42 27.63 247 59 59. 25 Kent. ......... 5.0030155 100600. 76 

Bally, 1904 ••...•••. 40 36 ll. 939 291 00 16. 70 Ill 39 38.03 Lyons ........ 4.9640936 92064. 79 
12~ 39 00. 370 6 01 26.68 185 58 03. 60 Kent .......... 4. 85lol233 71026. 97 

Round, 1904 ......... 40 48 19. 882 :J:l4 10 02. 02 154 22 27.03 Lyons ......... 4. 7931100 62103.91 
121 57 26. 873 35 40 46. h'9 215 10 27. 70 Kent ...•...... 5.0578276 114242. 48 

69 14 22.18 248 47 16.01 llally .•...•... 4. 7972334 62695.07 

Spur, 1904 •••..•••••• 41 24 14. 648 339 42 45.15 159 54 13. 91 Round .•...••. 4. 8501774 70823. 50 
122 14 51. 491 20 56 Ii. 28 200 40 28.00 Bally ••••..•.. ·I. 9783111 95128. 60 

Mearn, 1904 .•..•••••• 41 07 29. 538 208 15 08. 51 28 23 01. PO Spur ...•.••.•. 4.5468137 35221. 9R 
122 26 52. 2601310 30 15. 44 130 49 32. 84 Hound ..•••.•. 4. 7:!57813 54422. 85 

16 28 16. 81 196 20 20.42 Bally .......•. 4. 7808671 60376. 39 

Boliver (Calif.), 1904. 41 15 3li. 575 250 01 14. 88 70 22 17.82 ~ur ..•.•••••. 4. 6745307 47264.02 
122 46 46.8111298 11 54.B4 118 25 01.56 cars .......... 4. 4909381 31618. 27 

351 26 43.00 171 31 48.60 Bally .......•. 4.8676103 73724. 24 

Soda (Oreg.), 1904 ••• 42 03 54. 670r45 19 52. 95 165 29 03. 58 Spur ....•.•... 4.8801006 75875.33 
122 28 41.648 15 46 47.39 195 34 46.02 Boliver .•.••.. 4.9680058 112897.87 

Gazelle astronomic 41 31 36. 248 183 13 35.19 3 15 12. 92 Soda •.....••.. 4. 7774~ 60900. 25 
station, 1004. 122 31 08. 281 300 59 40.18 121 10 24. 911 Spur •••••••.•. 4.4213890 26386.00 

Sterllng (Oreg,), 1904. 42 01 03. 864 261 ()() 09. 26 81 16 33. 53 Sode. .••••.•••. 4. 5341916 34213. 03 
122 53 11. 434 ~21 51 54.19 142 17 22.56 Spur ...••••... 4. 9365221 8f>401. 66 

353 55 38.45 173 59 54.01 Boliver •••••.. 4. 9276780 84640.63 

Rust, 1904 •.••.•••••• 42 37 10. 930 9 58 58.92 189 53 41.33 Soda ..•••••.•. 4. 7961114 6253.~. 30 
122 20 50.147 33 47 58.14 213 26 11. 14 Sterling ••. -••. 4.9046802 80293. 46 

Onion, 1004 •.•••••••• 42 41 31. 762 276 02 52. 70 06 38 41;, 29 Rust. .......•. 4. 8621488 72802. 92 
123 13 46. 921 318 07 09. 53 138 37 33. ()() Soda ....•.•... 4. 0092721 9:!169.15 

339 12 19.091159 26 11.48 Sterling ... _ ... 4. 9034795 80071. 78 

Bia.ck, 1904 •••.•. - ••. 43 09 37. 503 350 69 07.43,171 03 51. 98 Rust ....•.•... 4. 783ll002 60812.13 
122 27 48. 236 50 31 05. 83 229 59 46. 98 Onion .•....... 4.9104227 81362. 20 

Foot. 

---

701682. 4 
353440. 8 
751641. 7 

302721. 0 
272733. 8 

200165. 6 
333676. 3 

271460. 9 

262278.9 
3027.4 

370068.0 

212495.0 

402266,4 

457500.5 

330369.3 

302049. 2 
233027. 6 

203752.6 
374810. 5 
205092.1 

232360.1 
312101.1 

115557.4 
178552. 3 
198084. g 

155065. 
103734. 
241876. 

248934. 
304782. 

100522. 
86571. 

112247. 
283469. 
277691. 

205161. 
263429. 

238854. 
3051172. 
262702. 

109514. 
260935. 

4 
3 
9 

3 
4 

7 
3 

2 
4 
8 

3 
5 

2 
4 
2 

5 
8 
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Geographic vositio11.s-Continueu. 

Distance. 
Lntitudo 

Station. and Azimuth. 
longitude. 

Back 
e.timut.h. To station. 

Log \ I (motors).! Meters. Foot. 

Prlnclral poinls­
Contlnued. 

----___ ! __ _ 

0 , ,, 

White, 1904 •......•.. 43 07 14.428264 24 10.96 84 47 44.04 
123 02 14. 761 314 23 02. 31 134 51 12. 74 

1

18 19 13.10 198 11 21. 87 

Scott, 1904........... 43 22 21. 758 295 36 15. 65 116 00 57. 67 
123 03 50. 517 355 34 45. 07 175 35 50. 67 

Fairview, 1904 ..•.... 1g ~~ ~~J~ ~~ ~~~Urn~ g~ ~:~~ 
54 40 43. 54 234 23 43. 86 

Die.ck ......... 

1

4.6712655 
Rust. •••...... 4. 8989012 
Oruon ......•.. 4. 7000681 

Black ......... 

1

4. 7337520 
White ••••.... 4. 4484509 

Black ......... 4. 696585 \ 
White ........ 4. 7811331 
Scott •......... '4. 6116108 

46010.· 011· 153903. 9 
79232.11 259947. 3 
50126. 59· lt\4457. 0 

54169.15! 177720.0 
28083. 48 92137. 2 

49726.19 163143.3 
60413. 38 198206. 2 
40889. 41 134151. 3 

Y e!Jow, 1904......... 43 32 48. 849 265 37 03.17 86 08 04. 00 Fairview •...•. 4. 78.16960 00770. 94 199379. 3 
123 24 09. 568;305 06 41. 39 125 20 39. 92 Scott .......... 4. 5256936 33550. 08 110072. 2 

27 50 53.15 148 05 55. 44 White •........ 4. 7470519 55853. 69 183246. 6 

Spencer, 1003........ 43 59 00. 71f> 320 57 05. 87 141 15 27. 00 Fairview ...... 4. 7537056 56716. 00 180075. 7 
123 05 41.248 27 10 28.02206 57 41.38 Yellow •....... 4.7'J62330 54479.49 178738.1 

Romnn,1903 ........ 43 54 45.04126104 5.1.49 813139.25 
123 44 14. 987 292 09 05.10 112 64 06. 43 

326 17 38. 82 146 31 32. 08 

Spencer ....... 4. i176307 
F11lrvlow ...•.. 4. 9759iG7 

Mary, 1003 ........... 44 30 17.369327 37 54.02147 57 02.02 
123 33 05.732 12 47 13.03192 39 20.37 

Y cllow ........ )

1

4. G880983 

Spencer ....... 4. 8354276 
Roman ....... 4. 8291199 

l'oterson, 1003....... 44 30 38. 293 9 50 19. 67 189 45 01. 69 Spencer •..••.. 4. 7740504 
122 58 05.537 43 02 28.28 222 30 17.00 Homllll ....•.. 4.056H:!21 

89 24 24. 75 268 50 52. 49 Mary ••...•... 4. 6664822 

Twin, 1005.......... 44 19 31. 401 10 57 11. 34 190 53 21. 59 Spcncr.r •....•• 4. 5875519 
123 00 11.426 1~~ 4

1
3
7 o

3
1
7 

.. o
7
'I123

294
1 4

20
G ~·-~3 Roman ....... 4.8725285 

v Mary •.••••••• 4. 6813809 
187 4134.73 7 43 02.Stl Peterson ...... 4.3174815 

Ridge, 100.5 .......... 44 16 02.051 146 33 52.10 320 24 39. 71 Mary ...•..... 4. 5005667 
123 19 55.940226 52 25.20 47 07 41.87 Peterson ...... 4.59~20 

250 03 38. 80 76 17 26. 03 •rwin ......... 4. 4320513 
328 50 07.61149 00 02.07 Spencer •••...• 4.5059404 

Rauch, 1003 ......... 44 00 50.005179 22 37.92359 22 28.32 Ridge ......... 4.4490510 
123 10 42. 158 207 24 34. 93 27 30 39. 91 Peterson .•...• 4. 793881'6 

216 50 01. 62 37 03 37. 36 Twin ...•••.•. 4. 6362034 

Willamette s o u t h 
base, 1003. 

Willamette north 
base, 1005. 

280 12 45.16 100 22 29. 29 Spencer ....... 4. 2797227 

44 04 06. 005 61 44 15. 53 241 38 25. 01 
123 11 17. 933 149 14 18. 50 328 59 05. 33 

152 30 46. 78 332 24 45. 86 
199 36 13. 85 10 45 27 .19 
207 2102.47 27 28 47.11 
321 32 17. 88 141 30 11. 87 

44 11 37.076 25 09 09.08 205 04 16.61 
12312 41.021130 2230.0431017 28.19 

228 35 55. 72 48 44 39. 50 
338 06 50. 53 158 11 43. 21 
352 20 18. 07 172 21 16. 55 

Rauch •.•.•.•. 4. 1055673 
Mary .•.•..... 4. 7519'J03 
Ridge ......... 4. 39f..OW2 
Peterson ...... 4. ii 73037 
•rwln ..•••.••. 

1

4.5071120 
Spencer ••••.•. 4. 0814772 

Rauch •....•.. 4. 3428910 
nidgo ......... 4.1016178 
Twin •.••..•.. 4. 345"fi07 
Spencer ••..... 4. 4005S29 
WU!amotto 4.1467287 

south base. 

52195. 22 171243. 8 
94618. 63 31()428. 0 
48763. 891 159986. ~ 

68458. 5.1: 224001. 0 
67471.43i 221362.5 

59436. 11. 195000. 0 
00.5.18. 25: 2117040. 9 
46306. 181' 152218. 1 

38685. 83 12G921. 8 
74563. &!, 244631. 7 
48015. 441 157530. 7 
20772. 151 68150. 0 

31064. 07; 103884. 5 
30058.11'1130111. 6 
27042. 78 8l!722. 9 
3G807. 851120700. 4 

28122. 31 02264. 0 
62214. 07, 204114. 0 
43271.M 141967.0 
19042. 441 62475. l 

12751. 68, 41836. l 
56484. 64' 185316. 7 
24893. 17 81670. 3 
52166. 74 171150.4 
32144. \lO 105462.1 
12003. 61 39578. 7 

22023. 74 72256.2 
12636. 24 41457.4 
22169. 74 72735. 2 
25150. 86 82515. 8 
14019. 38 45995. 2 

Seavles2, 1908 ..•..•. 44 00 24.003 28 2103.5020817 12.93 Spencer ....... 4.1021494 15565.01 51006.2 
123 00 09.!i93 74 00 22.54253 58 37.54 Wlllamotto 4.1893425 154tl4.74 50737.2 

south base. 

Pisgah, 1008 ••.•.•... 44 00 19.8.16 76 64 39.612564913.38 Spencer ••••.•• 4.0312723 
122 57 51. 568 111 24 00. 79 291 14 40. 27 Will am o t to 4. 2849731 

south base. 
lt\4 45 oo. 65 344 43 30. 67 Soovlos 2 ••••.. 4. 0071380 

Eugene astronomic 44 03 30. 319 232 47 15. 05 52 50 !i7. 77 Seavles 2 .••••• 3. 9495852 
station, 1894. 123 05 28.438 299 58 42.95120 04 00.50 Pis~ah ........ 4.0700458 

1 57 54. 04 181 !ii 45.14 Sponccr ....... 3. 9204384 

Yam, 1003 ........... 45 03 44.003 347 14 12.38
1
167 21 35.33

1
Peterson ..••.. 4. 7984079 

.123 08 34. 292 27 42 30. 71 207 25 14.16 Mary ••...•.•. 4. 844fi219 

m~t~1 ~i1U . I 
11671. 801 38293. 2 

8904. ()() 29212. 5 
11750. 211 38550. 5 

H32t!. 04 27316. 3 

62S64. sa
1 

206249. r 
60907. lU 229353. 8 
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Geographic positions-Continued. 

I 

I 
Distance. 

Latitude Back Station. and Azimuth. To station. 
longitude. azimuth. Log 

(meters). Meters. Feet. 

- ··- ---- ·---·- ---
Principal point&-• 

Continued. . ' 
i 

" 0 I ,, 0 ' " I 
Hult, 1903 •••.•••.•.• 44 57 48.151 22 00 26. 69 201 49 39. 131 Peterson ...... 4. 7342429 54230.41 177920.9 

122 42 45. 524 52 48 55. 91 232 13 30. 19 Mary ......... 4.9229453 83742.39 274744. 8 
108 08 46. 40 287 60 31. 00

1 

Yam .......... 4.5521619 35658.40 116989. 3 

Barnes (Oreg.), 1903. 45 31 36. 525.357 18 16. 35 177 19 51. 87 Hult .......•.. 4, 7971754 62686. 70 205664.6 
122 45 00.031 30 59 06.87210 42 21.691 Yam ....•••... 4. 7780013 00103. 71 107190. 3 

Larch (Oreg.), 1903 .• 45 31 59.615 38 01 16.391217 34 36. 71 Ilult .......•.. 4. 00389181 80147. !l3 262951. 7 
122 05 13.018 58 05 63.271237 20 51.35i Yam ..•....... 4.9910591197962.33 321398.1 

89 26 63. 40

1

268 68 29. 97 Barnes .....•.. 4. 7143480 51802. 18 100954.3 

star (Wash.), 1906 •.. 41i 44 47. 711 333 33 31. 93 153 40 oo. 32 Larch ......... 4. 422780-1 26471. 61 86848.9 
122 14 16. 246 68 43 49.19 238 21 51. 02 Barnes ........ 4.6703557 46811. 84 153581. 8 

Davls (Wash.), 1906. 45 59 37. 452 314 32 26. 39!134 47 51.18 Star ........... 4. 5918990 30075.()() 128108.6 
122 35 44. 667 13 04 37. 13 192 67 59. 25 Barnes ........ 4. 7264533 53266.40 174758. 2 

Red (Wash.), 1906 ••• 45 56 07. 249 25 01 17. 311204 49 49. 37 Larch ......... 4.6927000 49284. 42 161694. 0 
121 49 12. 344 67 16 07. 551236 58 08. 64 Star ........... 4.5870908 38&14. 78 126787.1 

96 26 22. 46127 6 52 55. 02 Davis ......... 4. 7815631 0047a. 22 108402.6 

Warren (Oreg.), 1003 45 48 33. 229 225 52 07. 84 46 03 M. 60 Davis .......•. 4.4698843 29504.23 96798. 5 
122 52 08. 679 296 26 15. 40.116 59 49. 58 Larch ........• 4.8339771 68230.27 223852.1 

343 29 22. 08' 163 34 28. 69 Dames .......• 4. 5149689 32731. 73 107387. 3 

Lam, 1006 ••••••••••. 46 07 57. 903 293 3.5 59. 641114 03 42. 24 Red ........•.. 4. 7348430 54305.40 178167.0 
122 27 42. 295 33 54 34. 32·213 48 46. 96 Davis ....•.... 4. 2600930 18607. 75 61048. 9 

Len, 1006 •••••.••.••• 46 18 45.173 329 52 16. 761150 05 49. 00 Red ........... 4.6850313 48420. 72 158860.3 
122 08 ()(). 508 45 23 14. 48 225 03 14. 29 Davis ...•..... 4. 7016486 50309.34 166056.6 

51 60 33. 78 231 36 20. 49 Lam ..•....... 4. 5087001 32'263.10 105849. ll 

Tout.le, 1905 •••••••.• 46 17 10.419 264 39 01. 211 84 57 07. 49 Len ........... 4. 5000454 32288. 32 105932.6 
122 33 02. 971 338 01 14. 03 158 05 05. 62 Lam .......... 4.264643U 18392. 59 60343. 0 

60634.19186 (J.I 37.60 
I 

Davis ......... 4. 5144U54 32696.06 107270.3 

Huck, 1005 •••••••••• 46 42 45.136 332 25 33. 37 152 38 39. 90 Len .......••.. 4. 6999.116, liOllO. 83 164405. 3 
122 26 04. 693 10 42 13. 91100 37 10.43 Tout.le .•..••.. 4. 6832391 48221. 321158200.1 

Bel, 1905 •••••••.•... 46 47 04.983 15 52 53.95il95 44 27.47 Len ....••••... 4. 73680154560.97178972.6 
121 56 22. 841 40 27 22. RI 220 00 45. 94 Tout.le .•...... 4. 8608486 725S5. 28 238140. 2 

78 12 07. 24 257 50 29. 50 Huck ...•.•... 4. 587279 38661. 55 126842. I 

Hal, 1V05 •••••••..•.. 46 43 52.344 261 10 35. 73
1 

81 33 00. 02 Del. .•..••.... 4. 5978304 39612 33 129961. 5 
122 27 08. 201 

~~ :: :·.:11::: ::: 

Huok .••....•. 3. 39378.."2 2476. 21 8124.0 

Rain, 1005 •..•.•..... 4G 50 07. 06.5 Bel. ••....•... 4. 7576825 57237. 74 187787. 5 
122 41 Oil. 422 30'2 52 33. 79 123 02 46. 85 Hal ..•........ 4. 3277217 21267. 75 69775.9 

305 18 57. 41125 29 56. 74 Huck ••.••••.. 4.3720505 23553.23 77274. 2 

Hurst, 1905 ••.••..••• 47 05 02. 549 307 07 42.31 127 32 48. 86 Bel ........... 4. 7392818 1i4863.28 179997. 3 
122 30 44. 966 351 47 38.64 171 lil 03. 36 Huck ......... 4.02038'25 41723.67,136888.4 

353 18 26. 73 173 21 04.03 Hal ..•........ 4. 5965035 39491. 491129565. 0 
25 35 os. 72 205 27 32.32 Rain ..•....... 4. 4863335 30643. 15100535. 1 

Pen, 1905 •.•..•.•..•. 47 02 05.064 20 34 48.68 200 27 33.28 Hal. ...•...•.. """"" """·"i"=' 122 17 11. 732 54 03 04. 74 233 45 34.39 Rain .......... 4. 5755995 37635. 66 123476. 3 
107 47 37. 81 287 37 42.47 Hurst •.•...•.. 4. 2556667 18016. 34 59108. 6 

Tacoma south base, 47 04 38. 837 292 48 20.30 112 54 50.97 Pen ........•.. t ~~~ ~~: ~11~S~: g 1905. 122 26 05. 422 I 59 00.26 181 68 14. 43 Hal ....••..... 
35 28 04. 55 216 17 03. 88 Hain ..•......• 4. 5187312 33010. s1/1osa21. 7 
97 06 24. 06 277 02 69.34 Hurst •..•..... 3. 77396231 61)42. 411 19400. 1 

Tacoma nortli base, 47 11 09.189 326 29 52.90 146 36 18.63 Pen ...••...... 4. 3040283• 20138.561 66071. 3 
1905. 122 25 58. 200 0 43 24.61 ISO 43 19.32 Tacoma south 4. 0811877/12055. 5701 39552. 32 

base. 
1 41 03. 08 181 40 11. 93 Hal. .......... 4. 7038770 60568. 14 166905. 6 

26 22 29.54 200 11 23. 00 Rain .......... 4. 6381786 43468. 90 142614. 2 
28 07 11. 39 208 03 41. 21 Hurst •...•.... 4. 1083677 12834. 171 42106. 8 
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Gcogrnphic vositions-Continued. 

-
Dlstnncc. 

Lntltude Dack -Station. and Azimuth. To station. 
longitude. azimuth. Log 

(meters). Meters. Feet. 

- --- ---
Principal pointit- i 

C-On tlnuod. 3~6 ~ o;: l>l11~ 2; 5;: 88 

0 I II 

Burn, 1905 ........... 47 13 50.673 Te.coma north 3. 83769051 6881. 62 225n,4 
122 20 43. 535 base. 

323 54 05, 60( 44 03 16. 62 Pon ........... 4. 4304238: 26941. 63 88391.0 
344 53 16. 94 164 55 56. 86 Tacoma south 4. 2467477117650. 12 57007. 1 

baso. 
4 32 34. 201184 31 49. 25 Hurst ......... 4. 21379761 16360. M 53676.2 

Kin, 1905 ............ 47 14 02.319 13 30 16. 14 193 20 31. 38 Tacoma north .,1-~ 1803l). 5 
122 24 57, 219 base. 

86 36 43.07 266 33 12. 88 Bum ......... 3. 7805 6033. 54 19705. 0 

Wash, 1905 .......... 47 16 14. 398 308 00 03,35 128 09 04.85 Kin ........... 3. 8100767 6600. 58 216i5. l 
122 20 04. 374 337 25 01. 77 157 27 18. 42 Tacoma north 4. 0088869 10200. 74 33486.6 

base. 
10 30 52. 80 100 30 24. 04. Burn ..•.....• 3.6.545858 4514. 25 14810.5 

Bos, 1905 ............ 47 15 50.493 33 54 32. Oli213 53 07. 111 Kin ........... 3.6394393 4359.53 14302.9 
122 23 01. 699 93 20 27. 78j273 25 0!.31J Wash ••• ~ ..... 3.8830851 7639. 85 25005. l 

Oull, 1891. .......... 47 17 62.574 313 53 20.851133 55 86.67: Bos ........... 3. 7020410 6035,48 16520.6 
122 25 64. 219 350 25 44.00j170 26 25.881 Kin ........... 3.8579978 7211. 04 23658.2 

52 49 52.33

1

232 47 32.6~ Wash ......... 3. 7003670 5016.11 1()457.0 

Dron, 1005 ........... 47 18 00.812 310 43 39. 16 130 46 11. 1 Bos ........... 3. 7588000 5730. 79 18831.3 
122 26 28. 511 345 23 09. 48· 165 24 16. 541 Kin ........... 3. 8814482 7611.11 24970. 8 

44 55 13. 27 224 53 18. 75 Wash ......... 3.6005016 4639.82 15222. 5 

Smelt, 1005 .......... 47 17 46. 283 265 53 53. 35 85 57 33. 87

1 

Dron .......... 3. 8007266 6320.14 20735.3 
122 31 28. 575 313 06 11. 23133 07 57.18 Wash ......... 3.6182138 4151. 581 13620.6 

Nelll 2, 1005 ......... 47 10 55. 014 312 55 19. 83j132 fi7 32. 481 Dron .......... 3. 71408331 6177. 06; 16985.1 
122 20 28. 963 355 39 41.56175 39 59.63 Wnsh ......... 3.83450201 6832.691 22416. 9 

32 18 07. 50 212 16 39. 57

1 

Smelt ......... 3.67235491 4702. 78 154211. 0 

Tncomn astronomic 47 16 47. 911 156 34 15.80336 32 20.05 Nclll2 ........ 3. 9200079 ~:~~I 27289.3 
station, 1892. 122 26 51.446 197 20 35.49 17 21 17.53 Gull .......... 3.0056668 13232. 8 

Supplementarv 
points. 

Mount St.John.10041 39 26 03.17 176 16 31 356 14 48 Koot ......... 4. 773030 51)21!6. 6 194542 
122 41 32.14 288 19 10 108 52 20 Marysville •.• 4. 899689 79376. 0 260419 

Butte. 

Comtng tower, 1904 .. 39 65 40. 774 95 23 o.5. 04 275 01 34.16 Koot .......... 4.6805528 47923. 97 157230.6 
122 10 44. 008 227 46 67.18 48 07 49.11 Lyons ........ 4. 7921037 61968.00 203276.8 

338 49 44. 76 159 03 28. 06 Marysville ••.. 4.9338347 85868.67 2817~8 
Butte. 

Coming astronomic 39 5/i 40.48 247 24 10 ,67 24 11 Corning tower. 1. 36933 23.41 76.8 
station, 1008. 122 10 44. 92 

Mount L~, top or 40 02 12. 617 195 17 14. 5 162507.8 Dally ......... 4. 814440 65228. 9 214005 
peak, 1, . 122 61 11. 855 253 44 09. 8 74 3109.3 Lyous ........ 5. 031005 107523. 0 362768 

316 46 22.4 136 25 54.9 Marysville .... 5.107132 127977.0 419871 
Butte. 

Lassen Peak, 1004 ••• 40 29 18.614 10 50 33.3 190 38 25.4 Marysville .... 6.161103 144911.5 475430 
121 80 15. 513 Butte. 

28 66 28. 7 208 51 14.l ~ons ........ 4.374630 23693. 5 77734 
61 31 pa. 3 240 43 16, 6 ont .......... 6. 078644 119851. 7 893213 

Dully Choop, 1904 ••• 40 33 20.346 241 41 39. 9 61 46 12.1 Dally ......... 4. 048286 11176. 0 36667 
122 45 68. 884 286 03 36.6 106 47 28.1 ~ODS ......... 4. 008792 99722. 2 327172 

357 49 40.2 177 50 47. 7 ont .......... 4.815526 65392. 2 214641 

Redding courthouse, 40 34 58. 278 96 06 13. 3 275 66 17. 2 Bally ......... 4.335680 21661. l 71006 
1008. 122 23 44. 281 236 07 45.1 56 24 53.6 Round ........ 4. ()48670 44631. 8 146101 

Redding astronomlc 40 34 19.3M 99 11 08. 7 279 01 09. 1 Bally ......... 4. 341461 21951. 3 72019 
station, 1904. 122 23 38. 684 173 44 41. 4 353 44 37. 8 Rodding court- 3. 082013 1207. 8 3963 

house. 
234 46 13. 9 65 03 18. 7 Round ........ 4. 654218 45104. 3 147980 

1 Chocked by vertical angles only. 



14 U. S. COAST AND GEODETIC SURVEY. 

Geographic positions-Continued. 

I I Distance. 
Latitude Back Station. and Azimuth. To station. . Log-· I . I 

longitude. azimuth. 
(meters). Meters. 

. ---
I Suppummtary 

polnt..:...Continuet.. 
0 ' " I • , " 0 ' " 

Hedding south base, 1~g ~ ~:~~ii oo 02 58. o 230 02 49. 9 Redding as- 2. 625930 422.6 
1908. tronomlc st&-

tlon. 
191 29 00. 2 271 28 50. 5 Hill ........... 2. 545762 351. 4 
153 53 14. 2 333 53 01.6 Redding court- 3.014915 1034.9 

· house. 

Redding north base, 40 34 42. 167 .352 28 22. 7 172 28 24.2 Redding south 2.639542 436.1 : 
1908. 122 23 27. 340 base. 

20 46 04.0 200 45 56.6 Redding as- 2. 876541 . 752. 6 
tronomlc st&-
tlon. 

34 47 58.0 214 47 49. 9 Hill ........... 2. 712126 515.4 
141 17 01. 8 321 16 50. 8 Hedding court- 2.804122 637.0 

house. 

Hill, 1908 ••••••.•.•.• 40 34 28.446 354 26 27. 4 174 26 28. 2 Redding as- 2.449913 281.81 
122 23 39. 845 tronomlc sta-

tlon. 
926.1 I 173 31 58.0 353 31 55. 1 Redding court- 2.006656 

house. 

Crater Peak, 1904 .••. 40 41 54. 374 2 19 29. 9 182 18 40. 7 Lyons .....•... 4.644353 44091.3 
121 37 05. 274 83 26 10.3 262 45 50. l Be.lly .•..•.... 4. 944089 87920. 3 

124 23 11.6 303 50 35.4 Mears •.......• 4.926513 84433.2 

Thompson Peak, 40 56 37. 67 22.5 27 58 46 52 36 ~ur ..••..••.. 4.864213 73149.8 
1904.• 122 62 19. 33 240 26 59 60 43 42 ears •....•.•. 4.612243 40949.0 

Saw Tooth, lOOL .... 40 58 21. 995 232 35 06.1 63 04 61. 4 ~ur .•....•... 4.899168 79280.8 
123 00 05. 300 249 52 27. 8 70 14 16. 7 ears .....•••. 4.694762 49517. g 

324 01 15. 2 144 15 01.6 Bally ••.••.•.• 4. 704374 50626.0 

Mount Eddy, calm, 41 19 12.449 75 14 54.3 255 02 58. 9 Boliver ...••.. 4.416695 26103.3 
1904. 122 28 42. 470 180 ()() 47. 0 0 ()() 47. 6 Soda ....•..... 4. 917772 82750.8 

244 04 37. 5 64 13 44.6 Spur .•......•. 4.330000 21384. l 

Black Butte, calm, 41 22 ()(). 307 148 20 23. 9 327 58 52. 5 Sterling ....... 4.929970 85107. 9 
1904. 122 20 49. 936 141 07 26. g 321 ()() 37. 6 Gazelle astro- 4.358721 22841.3 

nom!csta-
tlon. 

243 19 08. 0 63 23 03.0 Spur .•.•.••... 3.965684 9240.3 
172 02 30. 6 351 57 16. 6 Soda •......... 4. 893957 78335.2 

Mount Shasta, top, 41 24 33. 797 343 25 01. 5 163 34 21. 4 Round •..••.•• 4- 844749 69943.8 
1904. 122 11 38. 482 23 21 05. 6 203 03 08. 3 Bally .•••••... 4. 988525 97392.4 

34 01 4R. 5 213 51 45. 8 Mears .......•. 4. 580807 38089.6 
71 28 59. 0 251 05 46. 5 Boliver .••••.. 4. 713995 51760.1 

139 46 03. 1 319 18 24. 3 Sterling ...•... 4.948444 88806.4 
162 06 35. 9 341 55 14. 8 ~O<la ••••• ··: •• 4- 884108 76578. 7 

China Mountain, not 41 22 41. 420 4 12 29. 0 184 09 32. 3 Bally ...••.... 4.935906 86279.2 
tho calm, 1904. 122 34 31. 102 52 33 09. 7 232 25 03. 9 Boliver .•.••.. 4.333007 21672. 8 

186 ()() 38.1 6 04 30.6 Soda .• ~ •....•. 4.884968 76730. 5 
263 63 09. 2 84 06 07. 2 Spur ••.•.....• 4- 439125 27486. 9 

Russian Peak, north 41 16 59.106 183 44 19. 2 3 46 63.2 Sterling ••..•.. 4. 912500 81770. 4 
point, 1904. 122 57 03. 164 256 53 40. 8 77 21 31. 2 Spur •..•..•.•. 4. 780366 60306. 8 

280 07 36. 0 100 14 22. 5 Boliver •••••.. 4.163622 14575. 5 

Russian Peak, south 41 16 58. 70 256 63 00 77 20 61 ~ur .••••••••. 4. 780398 60311.2 
point, 1904. • 122 57 03.24 292 25 38 112 46 31 ears .••••.••. 4.659934 45701.9 

Marble Mountain, 41 34 46. 625199 11 35. 3 19 Ill 46.2 Sterling ..•••.• 4. 712199 61546.5 
1904. 123 05 27. \Kt223 09 00. 2 43 33 31. 4 Soda .•.....•.. 4.870229 74170.1 

285 12 26. 0 105 45 65. 8 Spur ..••..•..• 4.863427 73017. 6 

Little Shasta, 1904 ... 41 43 14. 240 42 30 04. 41222 07 63. 9 Boliver ... , .... 4. 840116 69201.4 
1221318.4001210602.3 300 39 25.2 Sterling ....... 4. 80R209 64299. 7 

151 ()() 27. 3 330 50 10. 8 Soda .•........ 4.6U374 43789.11 

1 Checked by vertical angles only. • No chock on this position. 

Foot. 

1386 

11 53 
5 339 

1431 

246 9 

1601 
2000 

9 25 

3038 

144656 
288452 
277011 

23 9992 
134347 

26010L 
162460 
16609 5 

85641 
271492 
70158 

27 9225 
938 74 

30316 
257005 

229474 
319628 
124966 
169816 
291359 
251242 

283068 
70777 

251740 
00180 

268275 
197857 
47820 

197871 
149940 

169115 
243340 
239558 

227038 
210957 
143667 



CALIFORNIA-WASHINGTON PRECISE TRIANGULATION. 15 

Station. 

Geographic posttion.!-Contlnued. 

Latitude 
and Azimuth. 

longitude. 
Back 

azimuth. To station. 

Dlstanro. 

Log M 
(meters). etcrs. Feet. ________ , _____ , _____ , ____ , _____ ---___ .____ 

Suppluntntar11 
points'-Contlnucd. 

Goose Nes~1 ~all tree 
(Cal.), hlUi. 

41 48 58. 928 36 03 53. 7 215 52 42. ! Gatellc astro-
122 14 19. 005 nomlc sta­

tion. 
36 19 46. 5 215 5 8 13. 8 Boliver .••.... 

144 21 42. 8; 324 12 06. 2 Soda ..... _ •..• 

4. 599314 39747. 9 130406 

4. 883890 76540. 3 251116 
4. 531977 34039. 0 111676 
4. 765054 58217. 6 191002 

Pre.~ton Peak (Cal.), 41 50 07. Q3 

112 48 33. 3

1

' 292 22 35. 1 Sterling ...... . 

198 10 15 18 25 88 Onion ........ . 5. 000947 ·100218. 3 
4. 802197163415. 7 

321!SOO 
208056 251 08 55 ' 71 37 58 Sterling ••.•••• 1904. 1123 36 39. 82 

Greyback (Oreg.), 42 00 37. 101 
1904. 123 18 41. 721 

185 55 39. 3 5 58 58. 1 Onion ........ . 
210 31 32. 8 31 00 01. 1 Black ........ . 

4. 812796 64982. 4 
5. 132966 135820. 7 
4. 5&U37 36655. 3 

213196 
445605 
120260 286 08 49. 7 106 25 M. 9 Sterling ...... . 

Pilot Rock, 1904..... 42 01 51. 653 12 08 01. 3 191 59 15. 8 Boliver....... 4. 912300 87578. 8 287331 
122 33 36. 0731 86 59 17. 2 266 46 10. 4 Sterling....... 4. 4.12656 27080. 5 8~847 

I 
240 41 59. 1 60 45 16. 4 Soda.......... 3. 889986 7762. 2 25466 
339 28 26. 6 159 40 53. o Spur.......... 4. 871003 74302. 4 '243IT4 

Siskiyou, 1904 1 ...... I 42 03 44. 11 1151 24 26 331 05 3li Onion......... 4. 002040 79806. 8 261833 

1

122 45 •~. 09 260 06 50 89 18 18 Soda .......... 4. 373372 23625. o 77510 

Kerby, 19041 ........ 42 13 14. 81 J 199 49 51 19 59 12 Onion ......... 4. 745767 55688. 7 182705 
·,123 21 36. 84 243 48 as 64 33 41 Rust.......... 5. 007567 1011s1. o 333850 

Ashland Peak, calm, 42 04 52. 1»71

1 

HS 14 12. 4 327 53 25. 9 Onion......... 4. 002873 79960. 0 262335 
1904 1122 42 57. 867 2o6 48 311. 6 27 08 34, 1 Rust .......... 4. 826635 67086. 5 220100 

275 06 14. 9 95 15 48. 7 Soda .......... 4. 295873 19703. 9 64842 
332 29 50. 9 152 48 31. 8 Spur. .. .. .. .. • 4. 927763 84676. 5 277809 

3 20 37. 4 183 18 05. 3 n-oliver. • • • • • • 4. ~ 91380. 6 209805 

Wagn,cr, 1904 ....... .\ 42 07 05. 737 149 38 40. 8 329 20 13. 1 Onion......... 4. 869186 73992. 2 242756 

1

122 46 24. 28'/ 192 16 58. 1 12 29 34. 1 Black......... ti. 073816 118.526. 6 388866 
212 04 35. 7 32 21 49. 6 Rust.......... 4. 818477 66838. 1 216004 
283 28 19. 0 103 40 11. 4 Soda.......... 4. 400005 25122. 6 82423 

I 

Aspon Peak, 1904 ...• j 42 18 57. 286 49 23 40. 7 229 07 M. 2 Boda .......... 4. 630179 42675. 5 140011 
122 05 12. 427 114 22 07. 9 293 35 47. 8 Onion......... ti. 012074 102819. I 337332 

147 40 45. 0 327 30 11. 8 Rust .......... 4. 601743 39970. 8 131138 

Yount Pitt, 1004 •.... 42 26 41.964 17 45 10.0 197 38 36.2 Soda .......... 4.646239 44283.2 145286 
122 18 54. 365 110 23 28. O 289 ta 20. 7 Onion......... 4. 002873 79960. O 262335 

171 22 17. 4 351 16 14. 7 Black ......... 4. 905232 80395. 6 263765 
172 15 27. 2 352 14 09. 0 Rust .......... 4. 291956 19586. 5 64260 

Lost Peak, 1904 1 .... , 42 30 so. 92 102 63 31 282 oo sli oruon......... •. 959834 91100. 2 200101 
122 08 42. 90 125 19 26 305 11 H Rust.......... 4. 307793 20313. 9 66647 

Central Point astro- 42 23 51. 581 242 56 29. 8 63 20 31. 8 Rust.......... 4. 7371413 54593. 6 179113 
nomicstatlon,1904.122 56 23.451! 313 ti6 46.8 13! 15 22.8 Soda .......... 4.7248137 53065.7 174100 

Central Point lat!· 42 23 51. 5121116 41 296 41 Central Point 0.6785 . 4. 77 15.6 
tude station, 1004. 122 56 23. 265, astronom!o 

I 
station. 

Union Peak, 1003 .... 42 49 53. 546 23 30 40. 6 203 25 35. 9 Rust ......... . 
122 13 21. 078. 79 42 19. 8 259 01 18. 0 Onion ........ . 

157 31 38. 4 337 13 118. 9 Fairview .... .. 

4. 409163 25654. 5 
4. 923689 83885. g 
4. 958228 90829. 7 

Yount Scott, 1904 .... 42 65 24. 019 38 57 11. 5 218 43 40. 8 Rust ......... . 
122 00 55. 549 7/i 54 67. ti 256 05 26. 9 OniotL ....... . 

125 67 47. 4 305 89 26. 7 Black ....... .. 

4.636536 43304.8 
ti. 011101 102589. 1 
4. 553341 · 45013. 3 

Liao Rock, 1904...... 4.2 57 08. 096 21 40 13. 7 201 32 60. 4 Rust.......... 4. 699165 
122 10 06. 336 71 56 52. 6 251 13 35. 6 Onion......... 4. 961284 

105 05 45. 2 2!14·30 10. l White ......... 4. 864806 
134 00 04. 6 313 47 69. 6 Black ••••••••• 4. 523112 
151 00 38. 6 330 40 44. 3 Fairview...... 4. 900616 

High Rocle, 1904 ..... 43 03 02. 950 99 68 29. 9

1

279 85 51. 2j White ........ 4. 659501 
122 29 05. 670 188 10 83. 8 8 11 20. 2 Black. .. .. .. • . 4, 089936 

346 43 46. 8 100 •9 22. 7 Ru,t.......... 4. 6919a. 

1 No check on th!a position. 

97454 ° :-22--3 

39734. 3 
D1471. l 
73249. 6 
33351. 2 
80652. 2 

46656. 3 
12300. 9 
moo.5 

84168 
276216 
297997 

142076 
336578 
147681 

130362 
800101 
240320 
10942Al 
264606 

149791 
40357 

16HQ6 



16 U. S. COAST AND GEODETIC SURVEY. 

Gcoura11hic vositions-Continueu. 

Distance. 
Latitude Back 

Station. and .Azimuth. azimuth . To station. 
longitude. Log Meters. (meters). 

---· 
Supplemcntaru 

poinl•-Continucd. . ' " . ' .. 0 " 
Old Balley, 1004 ..... 43 09 19.900 582200.4 237 41 39. 0 Onion ......... 4. 98781\0 97243.4 

122 13 09. 098 86 56 58. 3 266 23 24. 2 White ........ 4. 824026 66684. 7 
91 38 41. 9 271 28 40. 6 Black ....•.... 4. 298188 19869. 5 

143 52 40. 2 323 34 49. 3 Fairview .•.•.. 4. 773418 69349. 6 

Walker Peak, 1904 '·· 43 11 33. 68 84 13 22 263 55 55 Black ......... 4. 540868 34743.1 
122 02 18. 18 131 31 15 311 05 56 Fairview ...... 4. 821075 66233.1 

Dodson (U.S. O.S.), 43 111 10. 136 127 39 24. 7 3111 36 20.1 Bur~ .......... : 3. 886832 7700.1 
1904. 123 14 35. 150 2111 16 30. 9 27 23 52.6 Scot ..•...•.. · I 4. 500640 31669. 4 

1269 28 35. 0 89 37 Ol. 2 White ........ 
1 

4. 223711 16738. 3 

Rose, 1904 ••.••••.••. 43 14 09. 038 233 53 46. 81 54 04 23. 33 Scott.......... 4. 4126232 25859. 68 
123 19 18. 55jl298 51 36. 64 119 03 17.19 White ....•... 4. 4220406 26426.56 

Burg, 1904 .......•••• 43 09 42. 6111177 54 02. 441357 53 53. 30 Rose .•...••... 3. 0152697 8227.53 
123 19 05. 198 221 16 38. 67 41 27 05. 61 Scott ....•..... 4.4043632 31214. 00 

1281 13 40. 24 101 25 11.18 White. . . . . . . . 4. 3671347 23288.13 

Roseburg latitude 43 12 40. 700,223 40 38. 71 43 41 57. 67 Rose.......... 3. 5759004 3767. 03 
station, 1904. 123 21 13. 849 332 08 00. 89 152 09 34. 93 Burg .......•. · I 3. 7936802 6218.42 

Quartz, 1904 .•...•••• 43 09 51. nol so 52 53. 4 260 37 50.6 White. . . . . • • . 4. 480385 30226.3 
122 40 14.595,1814831.6 14916.9 Faln1ew ...... 4.671093 46891. 4 

271 25 29.2 91 33 59. 7 Black......... 4. 227036 16866. 9 

Diamond Peak, 1904. 43 31 16. 014 32 36 47. 1 212 23 49.1 Black .•...•••. 4.676843 47516. 3 
122 08 54.659'100 14 59.1 279 54 09. 2 Fairview .•...• 4.616'25 41354. 7 

1109 18 18. 1 288 12 24. 7 Roman .....•• 5. 131085 135233. 7 
124 18 40. 2 303 39 24.4 Spencer ..••.•. 4. 003.179 91913. 4 

Mowit Zion, 1903 '· .. 43 47 29. 576 99 42 38. 7 279 00 29. 5 Roman ..•.••• 4.917183 82638.6 
122 43 24. 335' 125 41 05. 6 305 25 38. 8 Spencer ....•.• 4.564457 36682.3 

Russian Church, 44 03 18. 487 148 04 20.1 328 03 51.0 Willamette 3.245722 1760. 8 
cross, 1908. 123 10 36. 088 south base. 

247 32 11. 5 67 39 27.3 Seavles 2 ..•.•• 4.178324 15077. 3 
287 52 19. 2 108 01 10. 6 Pisgah ......•. 4. 252746 17895. 6 
a20 26 os. 3 140 29 30. 3 Spencer ...•... 4.013515 10316.1 

Springfield, Metho- 44 02 53.545 39 01 16. 7 218 58 15.1 Spencer ••.•... 3.965008 9246.3 
dist Church, 1008. 123 01 20. 032 101 37 24.9 281 34 32. 2 Eugene as- 3. 751653 5644.9 

tronomlc 
station. 

193 31 04. 2 13 31 53. 2 Seavles 2 •••••• 3.826199 6701.9 

Springfield, Chris- 44 02 51. 552 40 13 27.9 220 10 10.0 Spencer ....... 3.069699 9326.1 
tlan Church, 1908. 123 01 11. 024 101 49 52. 3 281 46 43. 3 Eugene as- 3. 767444 5853. 9 

tronomic 
station. 

191 43 56. 5 11 44 39. 2 Scavles 2 ..•.•• 3. 827305 6719.0 

Eugene, De ad y 44 02 49.475 135 34 35.0 315 33 56._4 Eugene BS· 3. 246821 1765. 3 
Hall, west tower, 123 04 32. 924 tronomic 
1008. station. 

221 23 39.0 41 26 42.1 Seavles 2 ...... 3.047284 88.'i6. 9 
12 10 13. 9 1noo26.a Spencer ....... 3. 858699 7222. 7 

Eu~ne, Geary 44 03 22.161 101 29 14.4 281 25 41. 5 Willamette 3. 842110 6952.0 
Sc ool spire, 1908. 123 00 11. 803 south base. 

256 22 35. 7 75 23 05.8 Eugene as- 2.998939 997.6 
tronomlc 
station. 

296 45 11. 7 116 60 59.3 Pisgah ••..•.•• 4. 096223 124~.2 
355 10 34. 6 175 10 55. 8 Spencer .•.••.. 3.908378 8098. 0 

Eugene, United 44 02 53.066 105 111 28. 9 285 03 08.1 Willamette 3.936928 8648. 2 

~.;t"·· Ch= .. I 123 05 02. 786 south base. 
153 01 60. 8 333 01 33. l Eugene 88· 3.100014 12W.O 

tronomlc 
station. 

225 03 47.3 45 111 11. 3 Seav!es 2 •••..• 3.964328 9211. 4 
296 18 37. 8 116 23 37.6 Pisgah ..•.••.. 4. 030rYTl 10716. 9 

'No check on thls position. 

Foot. 

319039 
218781 
65189 

104716 

1139811 
217300 

25282 
103902 
549HI 

84841. 
86701. 

26093. 
102411. 
76404. 

12359. 
20401. 

99167 
153843 
55337 

155893 
135678 
«3679 
301553 

271123 
120'349 

5777 

49466 
58712 
33845 

303.16 
18520 

21988 

30597 
19206 

2:»14 

5792 

290.58 
23696 

22808 

3273 

40946 
261i68 

28373 

4131 

30221 
35160 

3 
1 

2 
2 
5 

0 
6 



CALIFORNIA-WASHINGTON PltECISE THIANGULATlON. 17 

Gcoyra11hic vosifiuns-Contlnnfll. 

Distance. 

Station. 
Latlt11de 

.nnd i A1.lmuth. 
longitude. 

-· __ 

8_,r_~~:h_._, __ T_o_s-ta_t_lo_n_. -i-<_m_~~-~-grs_l·l-~:tcrs. \_:cot.~ 
------·· -----·· - __ 1 __ 

Supplrmrntar11 I 
point a-Continued. 

" ! 0 ' " Eugene, Patterson 44 02 47. 6'Jll u 51 58. 2 189 51 20. 2 RJ1encer ......... 3. R.'il794 7108. 8 2:1323 
School spire, 1008. 123 04 46. 593 144 44 27. 6 324 43 58.6 Eugene &.<\- 3. Z111756 1613.5 5294 

tronomic 
station. 

222 35 32.0 42 38 44. 7 Seavios 2 •••••• 3. 959172 9102. 7 m6t 

Eu~ene, Baptist 44 00 05. 830 103 18 42.4 283 14 32. 7 Willamette 3. 914232 s:m.9 26929 
C urch spire, 1908. 123 05 19. 023 south base. 

164 30 09.1 344 30 02. 6 Eugene as- 2.8114W9 784.3 2573 
tronomlo 
station. 

228" 15 28. 8 48 10 04.1 Relivios 2 •...•• 3. 004873 9223.0 30'lli9 
297 10 01.0 117 15 11.91 Pisgah ..•....• 4.049392 11204. 5 36760 

E~eue, W. 0. W. 44 03 05 553 207 25 20. 7 27 25 42. 11 Eugene as- 2.1135103 861.2 2825 
all spire, 1008. 123 05 46. 259 tronomlc 

station. 
230 36 09. 7 50 40 03. 9' Scu·ic.• 2 •••••• 3.9M290 96811. 2 31789 
205 46 25. 7 115 51 55.6; Pisgah •..•..•. 4.009700 11743. 5 38528 

Eugene, courthouse, 44 03 00. 273 100 23 55.0 283 19 49. 7 Wlllamello 3.908272 8096.0 26562 
flagpole, 1908. 123 05 24. 041 south ba.•e. 

172 20 22. 8 352 29 19. 7 Eugene as- 2. 874247 748.6 2456 
tronomlc 
station. 

228 46 41.9 4R 50 20.6 Reavlos 2 .••••• 3. 008.174 9297. 7 30504 
200 58 08.6 117 03 23.0 Pisgah •••.•••• 4. 053471 11310.2 37107 

Ea°no, Methodist 44 02 56. R.'it 105 41 44.6 285 37 43.6 Willamette 3.900543 8008. 4 26274 
urch, 1008. 123 05 31.498 south base. 

183 46 22.9 3 46 25.0 Eugene as- 3.014948 1035.0 3396 
tronomlc 
station. 

228 07 33.9 481117.R Reavlos 2 •••••• 3.082033 9614.6 31544 
1295 16 37. 7 115 21 67. 2 Pisgah ..•••••. 4.054279 11331.3 37176 

Sea vies (U. 8. 0. S.), 44 00 31. 970 29 01 13. 7 208 67 12. 7 ~r1<;inei·i~ · 4.20:m7 15922. 3 62238 
1908.t 122 50 54. 656i 73 39 13. 6 253 31 18. 2 4.199933 15846. 5 51900 

south base. 

Ball Butte, 1903 •..•• 43 58 47. 5501 60 li6 47. 4 240 16 44. 41 Fairview •••••• 4.950000 89125. 1 2024()11 
121 41 15. 765 88 00 26. 2 266 41 05.0 Roman .....•. li.216758 164724. 4 540433 

I 90 41 41.0 269 43 03.5 Spencer .••.••• 5.()112670 112893.8 370386 

St. Mary Ilutte, 1903 44 Oii 00.4021 54 34 20.3 233 54 42. 2 Fairview .•.... 4. 9751187, 94633. 8 310150 
121 41 54. 992 84 05 04.6 262 40 Oii. 7 Roman .•••.•.. 5. 2165291 164637. 6 540149 

I 
84 49 15. 3 263 61 01.6 Spencer •...... 5. 061040 112470. 9 368998 

South Sister, 1903 .•.. 1440014.251151 18 35. 7 230 41 52.5 Fairview •.•••• 4.960995 91410.3 299902 
121 46 08. 254 83 00 38. 4 ~l 38 34.5 Roman .•••••.• 5. 202201 159294. 6 522619 
' 83 17 03.4 2 21 45. 1 Spencer ....... 5.029801 107102. 8 351386 
' 115 41 46.4 294 51 30. 7 Peterson .•..•• 5.024583 105823. 7 347190 

Middle Sister, 1903 .•• 

1

44 OS 55. 768\ 48 29 01. <' 227 52 52.6 Fairview ••.... 4. 971957 9.1746. 9 307568 
121 46 59. 750 80 32 32. 2 259 37 48.4 ~ncer .•••..• 5;028044 106670.4 349968 

Rl 09 56.6 259 48 26.5 oman .•••..•. 5. 2009781158846. 6 521149 
i 113 27 24.0 292 37 43. 2 Peterson ....•. 5. 011607 102708. 7 336970 

·North Sister, 1903 ...• i 44 10 01.4641 47 57 31.4 227 20 53.1 Fairview .•.... 4. 9Rl379 95803. 0 314314 
121 46 17.183! 793417.3 258 39 03.3 Spencer ....... 5. 033231 107952. 1 354173 

80 30 32.5 259 08 32.0 Roman •....... 5.204400 160103. 2 525272 
I : 112 13 oo. 1 291 22 611.0 Peterson ..•.•. 5. 011964 102793. 1 337247 

Nebo, 1903' .......... 

1

44 09 27.05 i 356 25 48 176 27 50 Fairview ••••.. 4.80M30 635116.0 208648 
122 42 05. 14 68 36 88 238 20 13 Spencer •.••••• '-567857 36970.6 121294 

Herman Peak, wood- 44 07 29. 14 ! 220 51 52 41.11 10 Mary •••••..•.. '· 748023 55978. 7 183657 
ed summit, 1900. t 124 oo 43. 71 I 316 51 65 137 03 22 Roman .••••••. 4.608753 32266.6 106861 

Prairie Peak, west 44 16 42. 307i 142117.1 194 15 52. 7 Roman. •••..•. 4. 622824 41958. 9 137660 
tree, 1003. 123 36 28. 7711100 06 28.&I 10 08 50. R !\[ary •••.....• 4.407496 25556.2 8384f'. 

308 24 09. 5 128 45 35. 9 Spencer •..•••• 4. 720497 62640.8 172378 

1 Checked by vcrtlcal auglcs only. 
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Gcourap1J,ic tJ08itio11s-Couti.11uc<l . . 
I I 

Station. 
Latitude 

and 
longitude. 

i I 
' Dack ! 
[ Azimuth. azimuth. ; To station. 

i I 
----·---- ----- ____ !---·-1----.-----

0 ' " 1. ' " 
Supplcmtnlarv 

polnta-Contlnucd. 

A lsca Peak, part! y 
cleared wooded 
summit, 1904. 

44 25 2i. 821 227 11 0"2. 2 
123 40 22. ;451 2rn 03 23. 11 

47 16 08. 3 Mary ........ . 
80 33 01. o Peterson ..... . 

I 5 12 21.3 

Cannibal Peak high- 44 2~ 33. 48 I 261 49 41 
est wooded sum· 123 50 09. 03 352 48 28 
mit 1003'. 

185 09 39.5 Roman ...... . 

82 01 38 Mary ..•••..... 
172 52 35 Roman ..••.... 

Mount Washington, 44 19 57.346 3~ 32 2.i. 7 217 58 20.8 Fairview ••.... 
1003. 121 50 15. 638 69 20 51. 6 248 28 18. 8 Spencer .•..... 

i3 35 56. 4 252 16 34. 7 Roman ..•...•. 
98 34 49. 1 277 22 50. 6 Mary •.•....... 

102 47 18. 1 281 59 49. 4 Peterson ..... . 

Hayrick, 1903 •....... ·44 28 46.040 33 29 07.0 
121 50 31. 724 61 36 02. 5 

fi8 0.1 14. 2 
91 47 12.2 

212 55 19. 5i Fairview ..... . 
240 43 36. 8; Rpencer ...... . 
246 45 57. 3' Roman ..••..•. 
270 35 19.11 Mar.y ......... . 

Left Nipple, 1003 ...• 1~ :~ f:: ~i~i ~ g: ~: .~ 215 48 15. 81 ~ncer ...... . 

~~g ~~ ~Ui P:tlrsori:::::: 
Lebanon, tall hrkk 44 :12 5S. 43 

chimney, 19031, 
1
122 54 14.18 

Corva!L< closed cu· i 44 33 59. O'i 
pola, 19031, \123 16 23. 92 

Corvalls open cupola,' 44 3:! .55. ~g 
1903 '· '123 16 4G.16 

Albany rourthouse I +I ax 05. ~2 
cupola, 10031, 1123 00 24.31 

Forest Peak, tallest 144 40 22. 978 
trees, 1903. 123 20 52. 841 

Round Peak, 1903 ••• 

1

1 44 37 52. 709 
122 34 54. 345 

Thomas, cairn, 1903. 44 38 10. 938 
122 34 19. 315 

I 
MountJelferson, 1003 .1 44 40 29. 156 

121 47 5.5.280 

92 54 31. 7 
144 40 08.0 

4g 46 03 
84 42 42 

2i;.i 17 14 
i2 50 39 

2>'-3 44 22 
72 46 27 

324 16 10.61 Yam ..•.••.••• 

229 43 21 Peterson .•.... 
264 15 27 Mary ...•...... 

104 30 04 I Peterson ..•••. 
252 38 56 , Mary •.••••.•.. 

103 57 28 ; l'etersou ••••.. 
252 35 00 : Mary ......... . 

321 24 2i HI 30 17 ; Peterson ..... . 
67 54 06 247 35 22 ; Mary •..•...•.. 

I 
40 55 31.01220 46 66.5J Mary ••••••••.. 

200 27 53.5 20 36 34.5 Yam .•••.••••. 
237 04 37.3

1 

57 31 29.6

1
~ Hult .•.......• 

66 32 19. 8 246 16 03. 4 Peterson .•...• 
80 00 05. 7 259 19 15.6i Mary •••••••••• 

137 24 19. 3 317 00 34. 8. Yam ......... . 
172 28 37. 1 352 21 28. 2

1 
Barnes ••...•.. 

66 11 53. 3 245 66 12. 3i Peterson .•.... 
79 42 15. 8 259 01 01. 0

1 

Mary ........ .. 
136 34 61.0i 316 10 41. 7 Yam ..•....... 

53 50 37.1 232 66 16. 6 Spencer ....•.. 
79 17 59. 6 258 28 43. 7 Yeterson ••.•.. 
82 53 24. 4 261 39 34.1! Mary ••••••.•.. 

112 33 05.6 2913611.6 Yam ....••••.• 
141 59 59. 6 321 10 33. 6J Barnes ...••... 
106 43 29.4 346 31 14.3I Larch ••••••••• 

Monmouth l'eak, 44 47 51.810 226 .50 08.6 4i 07 03.9; Yam ..••...... 
1903. 123 32 31. 004 2M 01 14.1 74 3fi 21.4· Hult ••.•.••... 

1 18 42.3 l~l 18 18.6. Mary ........ .. 
! 

~alcmCapltol,dome, 44 56 Ul.47 145· 50 53 326 46 02 ! Yam ......... . 
19031. 123 01 43.50 263 37 32 83 50 66 llult ••••.••••. 

Chcmawa tank, 4.5 00 11. 41 1111 19 2;1 21111 13 03 Yam •.•••••••• 
1903.1 122 59 36.91 2811115 1012310 Hult ...•.•.... 

Table Rock, <·aim, 44 58 14.22fi 62 41 39.8 2414911.61 Mary ••..••••.• 
1003. 122 18 33. 078 88 41 38. O 21\8 24 31. 6, Hult ..•.....•. 

99 07 35.3 278 32 12.5. Yam ..•....... 
150 54 46. o 330 35 69. o,· Barnes ...•.•.. 

Arquett, calm, 1903.. 45 04 19. 542 71 29 32. 7 261 10 17. 6 H~lt .•.....•.. 

122 15 32.310 1~~ ~i rJ:g ~Jug ~:~i ~=~os:::::::: 
1 Checked by vertical angles only. 

Distance. 

- --~-----------

(m~ftrs). Meters. [_Foot. 

I 

4.11U2i.'i 13160. 61 43178 
4. 7f>5084 56800. 31 !8fl667 
4. 756721 57ill. 2 18737 2 

4. 35863/l 22836. 91 74924 
4. 800029 63099. g 207020 

5. 023694 105007. 3 346480 
5. 032546 107781. 9 353614 
5. 201576 169065. 6 521867 
6.1393521137832. 6 452200 
4. 964639 92180. 5 302429 

5. 074123 118610. 6 389141 
5.05~844 114246.8 374825 
5. 215083 164090. 3 638353 
5. 133540 136000. 31 446194 

4. 84~9 70527. 6 2313811 
'· 889812 77591.11 254563 
'· 4Q4486 31223. 8 102440 
4. 887624 i7201. 2, 253284 

3. 825683 0694. ol 21002 
4. 713697 51724.0i 169700 

4. 398558 25035. 6; !(2138 
4. 3647541 '23160. 8i 75987 

4. 400228· 25481. 7\ 83601 
4. 355167 22655. 2: 74328 

4.247040 11002.0! 57946 
4. 68U>t3 38180. 6: 125264 

'· 392962 24714. 51 81084 
4. 664792 46215. 91 151627 
4. 776125 69720. 7 195934 

4. 525021 33498. 2, 109902 
'· 893838 78313. 7, 256934 
4. 814898 65297. 71 214231 
6. 001722 100397. 3 329387 

4. 636950 34431 o1 
112962 

4. 898576 10112: 81 259753 
4. 815663 65412. 81 214608 

5. 100880 128789. 41 422537 
4. 976073 94639. 6\ 310497 
6. 147584 140470.1 · 460869 
6. 059309 114632. 8 376091 
5. 0817701120717. 4 3900M 
'· 991509! 98003. 9 321731 

4. 634728: 43124. 9 141486 
4. 833036 ~2. 6 223368 
4. 512641' 32556. 7 . 106813 

I 
. I 

4. 216i64' 16434. 8 
4. 3995971 25095. tl 

53920 
82334 

I . 4. 120Rso. 1.ms. o 4424~ 
4.3540211' 22595.5 74132 

5. 046004 111189. 6 364795 
4. 5029851 31840. 9 104465 
4. 822846 66503. 7 218188 
4. 850287 70841. 4 232410 

4. 676875, 37746. 4. 123840 
4. 842732; fi9Jl9. 71 2:18411 
4.8030441 63539.5 ~ 
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Geographic positions-Continued. 

Azlniuth. Dack 
azimuth. To ~tatlon. 

Distance. 

Log ' (meters). Meters. Feet. 
___ __1 _______ 1---- ---------

Suppltmrntarv 
poi nu-Continued. 

White church spire, 45 07 25. 83 314 34 45 f ~~1 of Drook•, 122 56 30. 05 M 46 53 
134 44 28 
246 38 20 

Ii: ult.......... 4. 4<H325 :z.1310. 3 83236 
Yam .....•.... 4. 23f>586 17241. 9 5tlM8 

Fairdale Peak, 1903,1, 45 15 09. 97 307 47 30 128 09 « Hult.......... 4. 718211 522115. o 171473 
123 14 10.05 340 50 21 160 54 19 Yam .......... 4.349885 22381.3 73429 

She1ldan Peak, high· 4,5 16 53. r.4 301 12 17 121 43 31 Hult. ......... 4. 8.10874 nn44. 5 2222.'8 
est green troo, 1903,1 123 26 49. 37 315 24 22 13/i 37 19 Yam......... 4. 633082 34125. 7 111961 

Squaw, cairn, 1903 ... 45 13 51.200 78 12 40.8 257 25 55.7 Ynm .......... 4.9-18008 88717.2 2910f.O 
122 02 24. 710120 51 29. 4 300 21 10.-0 Dames ........ 4. 810210 64500. 7 211931 
· 173 47 48. 4 353 45 48. 7 Larch......... 4. 528910 3.1800. 2 110893 

Eagle C1\lrn, 1003 1... 45 JG 25. 38 118 29 55. 3 298 01 22. 3 TlarnM........ 4. 773837 594-06. 9 19490-I 
122 04 54. rn 179 11 18. 5 359 11 05.1 Larch......... 4. 4li0002 28844. 4 94034 

:&ff~~ Hood, peak, 1~f ~ fs:~~I~ ~ ~j ~ngn x~~e_.;:::::::: tg~411sfi~ l~m:: ~~~ 
102 50 31. 3 282 07 15. 7 Balch......... 4. 008772 81053. 5 265923 
120 13 Of>. 7 299 5-0 25. 9 Larch......... 4. 547322 3,5203, 2 11ai:93 

Fir, 1903............. 45 31 23. 055 295 11 01. 5 115 II 39. 9 ('em.......... s. 111594 1293. O 4242 
122 44 411. 238 8 09 29. 8 188 09 23. 5 Hill........... 3. 128313 1343. 7 4408 

Monument, General 45 3111.933 23 58 29.5 203 58 15.0 Hill ........... 3.033303 1079.9 3543 
Land Survey, 1903. 122 4434.800144 09 14.0 324 00 05.8 Fir ............ 2.026008 423.0 1390 

Hill, 190.1 ............ 45 30 39.970176 26 18.0 356 20 14.4 Barne.~ .••••.•• 3.242892 1749.4 5739 
122 44 55. 023 240 10 43. 2 60 11 27. O ('em ..•...•... 3.195468 15nll. 4 5140 

Cem, 1003............ 45 31 05. 230 123 20 05. o 30.1 19 16. 7 Dames........ 3. 24.5153 1758. 5 57,-g 
122 43 52. 328 198 44 43. 6 18 45 53. 8 River......... 3. 822185 ll040. 3 21786 

River, 1903 .......... 45 34 28.891285 42 2!!.7 105 48 25,4 Rocky Butte .. 4.0514797 11258.5 3f.\l37 
122 42 13. 910 34 07 13. o 214 05 14. 9 Bnrncs ........ 3. 8079902 6426. 7 210-~5 

Orcl(onlan, 1903 ••.••. 45 31 13.209101 11 03.4 312 09 65.6 Rlnr ......... 3.80!>0088 0382.8 20041 
122 40 3R. 967 251 11 25. fl 71 16 14. 4 Rocky Butte.. 3. llH72517 fi273. 7 30425 

Portland longitude 45 31 08. R2 
station, 1887. 1122 40 39. 75 

Portland latitude 45 31 08.83 187 56 52 
st11tlon, 1887. 1122 40 39. 84 

7 5ll 53 

l' or t 1 n n d bench 45 :JI Oii. 07 ...................... .. 
mark (U.S. G. S.), '122 40 39. 77 
1903. I ( 

Rocky Dutte(Or11g.) 45 32 49.801 81OIJ27.932til 01 32.80 
18R<i. 122 3.1 54.303140 511 23.21 :i20 40 20.20 

177 15 37. 04 357 14 17. 00 

Harney (Wash.), 45 37 21.7:14:12815 53.08114818 43.00 
1881. 122 37 53.538 40 59 24.33'220 54 19. 74 

Balch (Oreg.), 1R81.. 45 31 54. 574 80 15 10. 281200 13 29. n 
122 42 30. 7!l.~ 210 43 44. 01 30 47 02. (!() 

21ll 17 15. 30 81 ZI 23. 91 

Oregonian..... 2. 13537 

Oregonian .. ; .. 2.100011 

136.61 

128. 7 

448 

422 

Barno.q........ 4. Hl19H?Ol 14020. ool 47007. 9 
W11rren....... 4. 5744937 37539. 951 123162. 3 
J>a\'ls......... 4. f;002tl79 4008ll. 84· 163024. l 

Rocky Butte .. 3.0941!143 98C0.53 32370.4 
llivnes........ 4. 1195337 14110. 22 40293. 3 

Barne.q........ 3. 5107584 321!0. 09 10783. 1 
Harney. . . . .. . 4. o701l\84 11753. 53 ~8at>I. 4 
Roeky Butte.. 4. 0543981 11334. 39 371!!ll. 2 

Vancouver Barrall'ks 45 37 37.111 282 39 69.2 102 41 12.5 Harney ........ 3.357190 2270. l 7468 
flaJ?•taff west, 122 :19 3rl.04 3213 au.7 212 09 45.3 Harnes ........ 4.120056 13184.2 43256 
1903.• 

Warren school110w1e 45 48 47.53 345 42 00.3 1G5 47 36.3 Barnes ........ 4.511'405 32840.1 107743 
cupola, 1903.' 1.22 61 13.32 119 43 50.8 249 43 11.1 Warren .•..... 3.105229 1274.2 4180 

Mltchell, 19m '.. . • • • 46 01 53. oo 37 55 27 217 31 27 
122 11 31. 94 65 03 29 244 34 18 

narne.L...... 4. 850000 70902. s 232619 
W11rren ....... 4. 7tl3ll19 68025. 5 190372 

Mount Adams, 11103 •• 4U 12 12.133 32 06 53.1 2114011.3 Larch ...•..... 4.943090 877111.6 28nll3 
121 29 24.899 52 Oii 53.4 231 17 41.3 Jlalch ......... 5.080000 1~.8 3115343 

52 54 u. o 231 69 511. 1 name.•........ 5. o<Jl261 123384. o 404804 
152 03 411. 2 331 44 15. 5 Del............ 4. 864850 73257. 2 240345 

1 Checked by \'ertlcal angles only. •No check on this position. 
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Geographic positions-Continued. 

==================-==========o====-~-==c=c~---=-7-~-==-~-~-==================== 

Station. 
l,atlludc 

and 
longitude. 

.Azimuth. Back 
azimuth. To station. 

Distance. 

Log M 
(meters). elem. F~ot. 

--------1-----1------1-----1------1----·----
Suppumentar11 

pointa--Contlnued. 

Mount St. Helens, 46 11 53.028353 45 05.3 173 49 32.9 Larch ••••••••. 4.871174 74331.7 2.\3870 
1903. 122 11 25. 864 30 24 60. 9 210 00 61. 4 Barnes ••••••• _ 4. 936100 86336. 8 283257 

161 21 14.0 3410960.7 Hal. ••••••••.. 4. 796451 62582.2 205322 
100 21 43. 7 16 32 38. 5 Del.. • • •• • • • • • 4. 832400 67997. O 223087 

Min, 1900. _. _ .. _..... 46 18 55. 031 36 M 48. 26 216 64 40. 53 Len........... 2. 5805528 380. 7 1249 
122 07 49. 822 195 35 51. 98 15 44 10. 73 Del........... 4. 7330085 54196. 2 177809 

De SC hut e 8 Peak, 46 39 25. 252 141 03 59. 3 321 00 JO. 8 Hal........... 4. 02.'iOOS 10007. 4 34801 
1005. 122 21 54. 262 166 44 01. 2 346 37 33. 9 Huret......... 4. 688278 48784.1 tr.0052 

246 15 51.1 66 34 26. 0 Bel. • . • . . • • • . . 4. 550058 35486.1 116424 

Mineral Peak, 1005' •• 46 38 56. 26 160 54 20 330 38 47 
122 09 27. 44 '}$! 45 19 47 64 60 

High Rock, 1905..... 46 41 05. 848 97 08 52. 2 276 44 411. 4 
121 64 01. 859133 47 15. 3 313 20 21.1 

l"' 64 33. 5 344 52 60. 9 

Goat Mountain, 1905' 40 46 23. 95 83 M 44 263 30 26 
121 53 47. 26 111 01 08 200 59 15 

Mount- Ralnler, high 46 51 09. 215 75 59 30. 2 256 29 12. 0 
peak, 1005. 121 45 25. ~ 114 23 27.3 293 50 19._!; 

Mount Raln!_~i;, bare 46 51 11.100 75 48 48. 0 255 18 39. 5 
summit, lw:i. 121 45 47. 001114 30 34. 9 293 57 42. 7 

Sharp_peak, l!l05..... 47 01 04. 392 8 27 57. 5 188 25 44. 7 
121 53 20. 964 63 37 01. 4 233 12 21. 8 

99 03 14. 7 278 ::5 62. 2 

Tacoma City Ball, 47 15 28. 463 177 53 26. 9 357 53 20. 8 

2570327.6 770553.5 
326 42 26. 2 146 43 27. 2 

Hurst......... 4. 743674 55420. 9 181827 
Bel ••••••••.... 4.351832 22481. 8 73759 

Hal........... 4. 628450 42500. 0 139455 
Hurst ••••••••• 4.~7a t\4374.S 211202 
Del........... 4. 060194 11486. 7 37686 

Hal........... 4. 630098 42726. 6 140179 
Del . • . • . . . • . .• 3. 648435 3535. 4 11599 

Hal ••••••••••• 4. 738514 54766. 4 179679 
Hurst......... t. 799Z12 62984. 3 2006tl 

Bal........... 4. 735119 543311. ll 178280 
Hurst......... 4. 796203 62646. 5 a>5205 

Del. . . • • • • • • . . 4. 418390 26205. 4 85976 
Hal........... 4. 728080 53466. 3 175414 
Hurst......... 4. 680027 47932. 2 157258 

Dron.... • • • • • • a. 672844 
Gull........... 3. f>51007 
Bos........... 3. 0311172 
Kin ••••••••••. 3.502746 

4708.1 
4484.0 
4285.2 
3182.3 

15446 
14711 
14%11 
10441 

1005. 122 26 lll. 2641187 00 33. 5 7 00 52. 6 

Tacoma courthouse, 47 16 12. 780il22 44 24.8 302 42 41.3 Ws.'111 •••••••.• 3.546.'i24 3510.8 11548 
1005. 122 26 43. 527[191 51 19. 7 I! 51 5.5. 9 Gull........... 3. 702643 5042. 5 111544 

1314 12 45. 2 134 14 03. 3 Kin........... 3. 4114135 3110. g 10236 

Smelter "tn~k, 300 47 17 51.813,196 41 00.ll ltl 41 40.ll Neill 2 •••••••. 3.500017 3972.1 13032 
feet high, 1905. 122 30 23.274[·

33
247

1 
!!:! 

4
19
8 

.• ~ 105·1108101~·.56 Da.,h •.••••.••• 3.805502 0390.9 2()9(17 
u• u .,... \V Mb. •••••• - • • 3. 6351l34 3435. l 11270 

Drown Point Light- 47 18 23.031138 04 48.2 218 02 59.4 Wssh .•••••••. 3.702914 5045.C. lf.S54 
house, 1000. 122 26 36.330

1

·128 05 49.0 308 03 43.0 Neill2 •••••••. 3.003308 4005.8 15111 
IG9 04 31. 7 349 04 03. 4 l'iner 2... ••• . . 3. 030026 4271. 11 11015 

Dash, 11!.;7 •........•. 47 19 12.171 37 39 18.30217 36 60.30 Wash ••••••••• 3.84089ZI 6!132.54 22744.5 
122 25 42.8llllj105 35 50.58285 33 04.37 Ncl.112 •••••••• 3.li\126708 4928.00 !(llt;7.ll 

Piner 2, 1905 •..•...•• 47 20 38.852.324 10 34. 26 144 11 41. 91 Dash •••••••••• 3. 5186600 3301.11 10830.4 
122 27 14.898\' 15_ 44 13.09195 42 63.22 Wash .••••••.. 3.9280282 8484 .. 54 27836.4 

G4 19 31. 98 244 17 63. 39 Nnfll 2 •••••... 3. 4945984 3123.19 10'l4G. 7 
• Robinson 2, 1807..... 47 23. 11. 720, 28 21 36. 29 ~ 25 15. 86 Dash.......... 3. 9240052 8413. 28 27fi02. O 

122 22 31. 984[ 51 32 05. 81ll231 28 37. 75
0 

Piner 2........ 3. 8711939\ 7584. 71 24881. 2 

' No check on this positloL. • Checked by vertical angles only. 
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ELEVATIONS. 

The datum :for all the elevations is mean sea level. 
The stations are in three classes: First, those fixed directly by the 

spirit leveling, and of which the elevations are subject to a probable 
«:>rror varying from +0.15 to +0.3 meter; second, the stations in the 
main scheme fixed .by reciprocal measures of vertical angles and 
which are subject to probable errors varying from +0.2 to + 1.1 
meters, and, third, the intersection stations, of which the elevations 
are fixed by measurements of vertical angles which are not reciprocal, 
the intersection stat.ions not being occupied, a,nd whose elevations are 
subject to probable errors which may be as great as ±3 meters in some 
cases. 

The accuracy. with which each elevation in the main scheme is de­
termined depends mainly upon the remoteness of that station from 
the nearest one of which the elevation is -fixed by spirit leveling, as 
indicated in class 1 o:f the following table. Station Snow Mountain 
we~t is probably least accurately determined of all the stations in the 
mam scheme. 

Table of elevations. 

THIRTY-NINTH PARAJ,LEJ. TO WILLAMETTE BASE. 

Point to 
St11tlon. 

Point to 
w hlch clova­
tlon refers. 

Elevation. Station. which olova- Elevation. 
tion refers. 

C/aas 1. Cla•• f-Contd. 
Metera. Ftet. Meter•. 

Redding as tr o­
nomlc station. 

Station mark 202.16 663. 3 : Roman ............. Station mark 872. 3 

Gazelle astronomic 
station. 

..... do ....... 848.28 2783.1 ! ~~~~~:::::::::::: :::J~::::::: 1~~~ 
Ceutral Polntastro- ..... do ....... 

nomic station. 
369.92 1213.6 Peterson ................ do ....... 437.2 

Roseburg latltudo ..... do ....... 
station. 

l
or.,,o• ..,

21 
i T<vln .................... do .••.••. 389.8 

"' ..., .,.,. Rld,l!'e ................... do ....... 31H.O 

Wlllametto north ..... do....... 101.36 
blll!e. 

Willamette south .•••• do....... 116.59 
base. 

O/a•a £. 

Mount Helona ........... do...... 1322. 1 
Snow Mountain, Top of pier .. 2145. 7 

west. 
Snow :Mountain, Statlonmark 2150.6 

east. 
Mnrysvllle Butte ........ do ... -.. . 63.~. 0 
Kent .................... do ....... 2032.9 

I,yons ........ _ .......... do ...... . 

Ii~~:~~::::::::::::: :::J~::::::: 
Spur .................... do ..... .. 
Boliver .................. do ..... .. 

Mears ................... do ...... . 
Sterling ................. do ...... . 
SOda .................... do ..... .. 
Onion ................... do ...... . 
Rust .................... do ...... . 

White ................... do ...... . 
Black ................... do ••••... 
Scott .................... do ...... . 

~~l:::::::::::::: :::J~::::::: 

2031.4 
18112. 4 
1043. 4 
2700. 9 
24.51.5 

2174. l 
223\l. 3 
1857. 4 
1597. l 
1891. 2 

1222. 7 
1874.1 
1294. 6 
608. 7 
453.3 

Fairview ................ do ....... 1806. 3 
Yellow .................. do....... 746.3 

Rnuch .................. do ....... 202.2 
332.5 

I C/48' ·'· 382. 5 ,, 

11 
Lassen Peak ....... Top ......... 3189.0 

· Mount Linn ........ ..... do ....... 2463. 8 
i Mount St. John .... ..... do ....... ro57. 6 
, Bul\yChoop ....... ..... do ....... 2126.8 

4338 , Crator Poak ........ ..... do ....... 2646. 5 
7040 

1oso' 
Saw Tooth ......... Summit ..... 2717. 4 
Thompson Peak ... ~g~iesi sum: 2555.0 
Russian Peak, 2494.3 

2003 north point. mit. 
0070 Pilot Rock ......... Summit ..... 1803. 9 

China Mountain .••• .•.•• do ....... 2006. 2 
0065 
6209 Ashland Peak ...... ..... do ....... 2200. 7 
3423 Marble Motmtaln •. ..... do ....... 2533. 3 
0078 Mount Eddy ....... ..... do ....... 2754. 8 
8043 Mount Shasta ...... Top of peak. 4316. 3 

Goose Nest ......... Treo-top .... 2398. 5 
7133 
7347 Rllddlng Court- Tangent to 198.2 
6094 houso. roof. 
5240 Little Shasta ....... Top ofpe11k. 2532. 9 
6205 Black Butte ........ Top or cairn. 1933. 8 

Preston Peak ...... Top of peak. 2232. 2 
4011 Oreyback .......... ..... do ....... 2149. 5 
6149 
4247 , Siskiyou ........... ..... do ....... 2178. 4 
1997 I Wagner ............ Highest sum- 2211. 4 
1487 mlt. 

. Kerby ............. Top ......... 1689. 5 
5926 I Mount Pitt ........ Summit ..... 2893. 6 
2448 Lost Peak .......... Top ......... 2446. 2 

Ftd. 
21l62 
20"4 
40'J7 

1434 
1279 
1184 
663 

10466 
80KI 
6751 
6978 
8683 

8915 
8383 
8183 

5918 
8551 

7535 
8311 
0038 

14161 
7869 

650 

8310 
6344 
7323 
7052 

7147 
7255 

5543 
9493 
8026 
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THIRTY-NINTH PARALLEL TO WILLAMETTE B • .\SE-Contlnued. 

Point to Point to 
Station. which eleva- Elevation. 

II 
Station. which eleva- Elevation. 

tlon re!ers. tlon re!ers. 

11 
Clrua S-Contd. Claas S--Contd. I: Meter a. Feet. I Mder1. 

Aspen Peak ••••.••• Top •....•.•• 2502. 0 820ll I Prairie Peak ••••••• Top of peak. 1047.6 
Mount Scott ••••••• Top of peak. Z717. 7 8916 Alsea Peak ...•••••• • •••• do ••.•... 1100. 8 
Liao Rock ..•.....• . ~~<i<i::::::: 2484.0 8150 Cannibal Peak .•.•• •.•.• do ..•.... 869.4 
High Rock (Oreg.) 1893. 8 6213 Hennan Peak ...••. .•••• do •..•... 634. 7 
Union Peak ••...••• ••... do •••••.. 2'347.9 7703 Sea vies (U .S.O .S.). .•••. do ....... 607.3 

Mount Jefferson •••. ••••• do ....... 3207. 2 
01d Ba11eo········· •.••• do ....... 2548.3 8361 Lett Nipple ••...••• .•••. do ....... 1243. 4 
Dodson~ . S. G. B.) Top of peak. 984. 5 3230 
Diam on Peak •••.. ••..• do ..•.... 2079. 7 8792 Corvallis closed cu- Boltom of 00.3 
Quartz ...•..•.••••• ••... do ..•.... 1686. 4 5533 pola. cupola, top 
Mount Washington ••••• do .•••... 2368. 0 7769 

Corvallis open cu: 
of roof. 

..••. do .....•. 98. 2 
Mount Zion •••••••• Top of peak. 14-06. 4 4614 ARiola. 
North Sister •••••••• ••••. do .•...•. 3068. 4 10067 

/, ~b::r:~~.~~~~~: 
Base, large 88.1 

Hadcnck ....•.•••••. •.... do ....... 2375. 2 7793 cupola. 
Ml die Sister ••••••• ••.•• do ....••• 3059. 6 10038 Top or tall 135.3 
Nebo ....•.•.••••••• •.... do ..•.... 1037. 4 3404 

I 

brlckchlm-
ney. 

South Sister •.•••..• '··· .. !lo ....••. 3155. 2 10352 Salem, Capitol ...•• Top, large 100.4 
Dall Butte .•.•.......... do ....... 2756. 6 9044 part of 
St. Mary Butle ..... j ..... do ....... 2789. 6 9152 

I 
dome. 

Ii 

WILLAMETTE DASE NET TO TACOMA DASE. 

Clala 1. 

Oregonian.......... Top or tower. 69. 22 

Clan t. 
Yam ••......•..•••• Statlonmark.1 354.4 
Hult. ..•.•.•.•••••••.•.. do.. . . . . 383. 3 
Barnes ..•..•..••...•.... do.. • . . . 31l3. 5 
Larch ..•.•••••.••••...•. do...... 1234. 9 
Warren .••••.•.•...•.•.• do. • . . .. 38. 9 

Rocky Butte ............ do ...... 
1 

i:~~6!.·:::::::::::: :::JL:::: 
Star ..................... do .••.•. 

185.3 
50.2 
38. 7 

900.3 
1328. 7 

Red ....••...•..•.•..•.•. do .•.••. 1517. 3 
Lam ...•.••••••••••••••• do .•. ···I 1383.1 

~~~iici::::::::::::: :::::~~::: :::i ll:i:~ 
Huck .••.••.••••••..•.•• do .•• ···i 1160. 9 

Hal ....•......•......... do •••..• 1107. 5 
Bel ..................... do .•.•.. , 1669.1 
Rain .•••••••••.•••..•.•. do ..•.•. · 538. o 
Pen ........•...••....... do...... 282.1 
Cem .••.•.•••..•.....••. do .•..•. ; 325.8 
HUI (Oreg.) .......•.•... do •....• ! 296. 8 
Fir ...................... do •.•••. : 345. 9 
Monument,Oeneral.: .•••. do .•..•• ' 289. 7 

Land Survey. I . 

1

1 Cla11 ~. . 
, I 

227. 1 ' Round Peak .....•• ' Top of peak. 
, Thomas ............ , ..... do .•.•.. 

1312. 8 
1320. 5 
071.9 1 Forest Peak ............. do .••... 

1163 · White church splre.
1
1'op or square 

1258 . ; · part. 
72.0 

1258 .

1

., Monmouth Peak ••• I Top of peak. 984.6 
4052 ' ' 
128 

1

1

1 

Table Rock ....•... i ..... do .•.••• 1487.8 
Arquett, C81rn ••••• i ••••• do .••.•. 1417.4 

608 Squaw ...•......••. 1 ••••• do ..•..• 1455.9 
165 Chemawa tank .••• • 1' Foot of tank, I 77. 0 
127 , top of tower. 

2954 
1 

Sheridan Prak ..... 
1 

Top or peak. 941.1 
4359 

, Fairdale ...••• ·--··1·····do... ••• 780. 5 

m~ : ~~~a~r"~: :::J~::::::J ~~~i:~ 
5858 I Mount St. Helens ....•.. do ...... 

1 
29.55. O 

3286 I Deschute.• Peak •.•...••• do •••••• 1318. 8 
3809 

3634 
6476 
1765 
926 

1069 
974 

1135 
950 

High Rrek (Wnsh.) ..... do ...... 1733.5 
Sharp Peak ............. do .•..•. 1709. 4 
Mineral Peak ........... do .•.... 1446. 5 
Mount Rainier ....• Bare summit 4389. 5 
Mount Ralni.•r.... Hlghe..tpolnt 4410. 7 

Goot Mountain ..... Top of peak. 1847. 8 
Mitchell.. ••..•.••••..•.• clo .•...• 1213. 7 
Eagle, ce.lm •.•.••••..•.. do.. . . . • 1283. 0 

TACOMA BASE TO PUGET SOUND. 

C/a11 1. C/lua t-Contd. 

Tacoma city hall ... u. s. 0. s. 33.52 110.0 Tacoma astronomic Station mark 94. 7g 
B. M. 

C/au i. Tacoma north base . •.•.• do •••••• 124. 70 

Gull ............... Station mark. 51.67 169.5 Burn ...••........•. ••.•• do •••.•• 122.14 
Tacoma south base . ••••• do ••.••. 122. 57 Dron ........•..•••. ....• do ....•. 27.59 90.5 Hurst .•••.••••••••• ••••• do •••••• 129. 2(J Bos .•.............. .•.•. do ••.... 2. 59 8. 6 

Kin ••••••••••••••.. ....• do •••••• 102. 46 336.2 
Wash .••.••.•••••.. ••••• do ••••.. 116. 86 380.1 Ola11 S. 

Smelt •.•••••••••... ••••• do .••••• 96.14 315.4 Smelter stack ••••.• Top orst.ack. 132. 7 
Nelll2 •••••••..•... ••••• do .••••. 4.02 13. 2 DrownPointLlght- Tor, ofllght 8. 5 
Dash ..••.•••••.•..• •.... do .••... 2.38 7.8 house. s 1aft. 
Plner2 ..••••.•••••• •.••• do .••••. 12. 24 40.2 Tacoma courthouse Top of cupola 153.1 

-·-----· 

Fut. 
3137 
3612 
2852 
2082 
1992 

10522 
4079 

316 

3~2 

289 

444 

329 

4307 
4332 
2204 
236 

3230 

4881 
4650 
4777 
253 

3088 

2561 
11224 
12326 
0097 
4327 

5687 
5805 
4746 

14401 
14471 

6-062 
3982 
4209 

311.0 

409.1 
400. 7 
402.1 
423.11 

435 
28 

502 
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DESCRIPTIONS OF STATIONS. 

This list may be conveniently consulted by reference to the illustra.­
. tions at the end of this publication or to the index. All azimuths 
given in the descr;iptions are reckoned contim,10usly from true south 
around by west to 360°, south .being 0°, west 90°, north 180°, and 
east 270°. Where magnetic azimuths are given they are indicated 
as such. The distance between the station and reference mark is 
measured horizontally unless otherwise stated·in the description. 

In general, except where the contrary is specifically stated, the 
surface and underground mark are not in contact, so that 11 disturb­
ance of the surface mark will not necessarily affect the underground 
mark. The underground mark should be resorted to only in· cases 
where there is evidence that the surface mark has been disturbed. 

The name and da.tes given in each description immediately after 
. the cC?unty refer to the chief of I?arty ,by whom the. station was 
established, the date of the establishment of the station, and the 
date when the station was last recovered. . 

Any person who finds that one of the stations herein .described 
.has been disturbed or that the description no longer fits the facts is 
requested to send such information · to the Director, Coast ·and 
Geodetic Survey, Washington, D. C. . · · · 

MARKING OF STATIONS, 

The old type of station mark referred to in the following notes and 
descriptions consists of a disk and shank made of brass and cast in 
one piece. The disk is about 85 mm. in diameter and has a p,olished 
center surrounded by the raised letters "U. S. C. & G. S. ' and a 
raised flange around the edge. The shank is 25 mm. in diameter and 
75 mm. long, with a slit at the lower end into which a wedge is in­
serted so that when it is driven into a drill hole in the rock it will 
bulge at the bottom and so hold the mark securely in pla.ce. 

GENERAL NOTES IN REGARD TO STATION MAUKS, 

Note J.-A three-eighths-Inch copper bolt 3 inches long is cemented into n 
drill hole in the rock, and directly above the bolt In the same drill hole is 
cemented an old-type station mark, described In the p1·ecedlng paragraph. A 
cross in the top of the copper bolt and another in the polished center of the 
disk mark the station. 

Note !.-This marking Is similar to that described In note 1, except that the 
copper bolt and the disk are in separate bowlders and the bowlder containing 
the bolt is at some distance beneath the surface. The cross on the disk Is 
directly above the one on the bolt. The dimensions of the bowlders are given 
in the description of the station. 

Note 8.-The station ls marked by an old-type station mark, described above, 
cemented Into a drill hole in the rock. No underground mark was used. 

BltFERENCE MABK, 

Note 4.-This mark is a drill or punch hole In the top of a three-eighths-Inch 
copper bolt 8 Inches long, which is leaded or cemented into a drill hole in a rock 
with the top of the bolt flush with the surface. 

PRINCIPAL POINTS. 

Mount Helena (Napa County, Calit., W. Elmbeck, 1876; 1008).-0n the 
summit of Mount Helena, about 12 miles to the northward of Calistoga, The 

97454°-22--4 



24 U. S. COAST AND GEODETIC SURVEY. 

station was originally marked· by a fine drill hole and cross in the top of a 
one-hnlf-inch copper bolt 5 inches long, which was cemented in a drill hole 
in bedrock, and by a brick pier 3 bricks square and 48 inches high, built over 
the bolt. When visited In 1908 it was found that the pier had been dynamited. 
Other instrument piers are at the following distances and directions from 
the station: Collimator pier, 2 bricks square and 61 inches high, 2.27 meters 
northwest; transit pier, 2 by 3 bricks and 39 inches high, 17.04 meters south­
west; latitude pier, 2 by 2~ bricks and 36 inches high, 17.74 meters southwest 
of the station, and 1.68 meters east of the transit pier; vertical angle pier, 
2 bricks square and 44 inches high, 33.31 meters southwest of the station and 
16.92 meters a little south of east of the latitude pier. A boundary mark 
between Lake and Napa Counties, a large drill hole in a basaltic rock, is 2.18 
meters northwest of the station. 

Marysville :Butte (Sutter County, Callf., W. Elmbeck, 1876: 1904).-About 
15 miles west of Mnrysvllle on the southeastern summit of the south butte 
of the Marysville Buttes, about 6 meters northeast of the highest part of the 
summit, and near the steep cliff on the north side. The station is marked 
by an old-type station mark, described on page 23, set In a drlll bole In a 
small rock embedded in the concrete that fills a depression in the solid rock. 
Below the concrete and directly under the station mark is a three-eighths-inch 
copper bolt 3 inches long set In a drill bole in the solid rock. Three reference 
marks, each of which is a three-eighths-Inch copper bolt 3 inches long set in 
a drill hole in the rock, are at the following distances and azimuths from the 
station: 2.470 meters, 246° 48'; 2.635 meters, 5° 06'; und 2.915 meters, 103° <YT'. 

Snow Mountain west (Glenn and Lake Counties, Calif., E. F. Dickens, 1892; 
1904) .-On the highest point of the southwest summit of Snow Mountain. 
The summit is about 300 meters long in a northwest and southeast direction 
and about 50 meters wide at the station and is covered with small broken 
stones. There are a few scrub pines just below the pitch of the ridge about 
100 meters southeast of the station. The station is marked by a one-balf-jncb 
brass bolt 3 ·mches long in a drill hole in the solid outcropping rock, and by 
a concrete pier 12 inches square and 44 inches high having embedded in its 
top a brnss bolt directly above the one in the solid rock. 

Snow Mountain east (Glenn County, Callf., W. Eimbeck, 1876; 1904).---0n 
the northernmost rock-croppings nt the edge of the summit of the eastern peak 
of Snow Mountain, about 5 miles south of Mount St. John and near the corner 
of Lake, Colusa, and G\enn Counties. The station is marked by a half inch 
copper bolt cemented in a drill hole in a hollow at about the middle of the 
highest point of rocks. with the top of the bolt about a half inch above the sur­
face and marked by a cross. The reference marks are nil drill holes in rocks, 
the first being distant 5.16 meters in azimuth 59° 57', the second 3.33 meters in 
azimuth 165° 39', and the third 6.89 meters in azimuth 248° 38'. 

Kent (Tehnmu County, Calif., 0. B. French, 1904.)-0n a high ridge about 8 
or 10 miles east hy south from Mount Linn and about 18 miles by road in a 
northwesterly direction from Paskenta, on a peak locally known as Bald Rock, 
on a ledge on the eust side of the summit and about 8 or 9 feet lower than its 
highest part. Four or flye hundred feet to the westward of the station nnd 
about 50 or 60 feet lower is a large, prominent, rocky knob. The station is 
marked according to note 1. The reference murks are described in note 4. The 
first one is in u large rock distant 5.01 meters In nzimuth 212° 40', the second 
in a flat ledge distant 70.19 meters in azimuth 285° 50', and the third on the 
largest part of the ledge distant 47.72 meters in azimuth 5° 17'. 

Lyons (Tehama County, Calif., 0. B. French, 1004).-About 5 miles east of 
Lyorn;vllle post office on a rldge lmov. n locally as Bald Hill, about 800 ynrds 
from the summit of the ridge on the shoulder extending toward Lyonsvllle and 
in the middle of n large group of bowlders. A lone fir tree stands about 50 
meters south by east from the station. The station is murked according to 
note 1. Two reference marks described in note 4, are in !urge rocks and at the 
following distances and azimuths from the station: 29.69 meters, 126° 59'; 
nnd 20.22 meters, 332° 22'. 

:Bally ( ~hnstu County, Calif., 0. B. French, 1904; 1920) .--On the northern­
most of the two main penks on the summit of Bally Mountain, a prominent 
ancl well-known mountain about 15 miles by road west of Redding. The station 
murk, described in note 1, is in the top of a rock on the north side of the most 
prominent group of rocks on the peuk und 5 or 6 feet below the top of the 

For notes in regard to marking ot stntlons see p. 23. 
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group. Two reference marks, described in note 4, are at the following distances 
and azimuths from the station; 4.29 meters, 247° 07'; and 10.62 meters, 154° 49'. 

Round (Shasta County, Cnllf., 0. B. French, 1904; 1919) .-On the highest 
part of what is known as Round Mountain just north of the post office of the 
same name. The station mark, described in note 1, is in a large bowlder which 
projects about 6 inches out of the ground. Two reference marks, described in 
note 4, are at the following distances and azimuths from the station: 28.72 
meters, 345° 30' ; and 6.43 meters, 57° 13'. The south reference mark ls in the 
most eastern rock of a prominent group of rocks near the south end of the 
summit. 

Spur (Siskiyou County, Calif., 0. B. French, 1904; 1919).-0n the west slope 
of Mount Shasta at an elevation of about 9,100 feet, in a position best identified 
by approaching the summit from Igema, by the road leading through Kite 
Canyon. In ascending this route several prominent peaks are discerned ahead 
and from the right-hand one a narrow shoulder extends In a westerly directhm, 
or toward Black Butte. The station is about 50 meters below an abrupt change 
of slope of the ridge of this shoulder, and about 1 mile from the peak men­
tioned above. The station mark, described in note 1, ls in the top of a large 
rock flush with the ground. Two reference marks, described in note 4, are at 
the following distances and azimuths from the station: 18.77 meters, 165° 58' : 
and 8.10 meters, 228° 47'. 

Mears(Sh11stu County, Call!., 0. B. French, 1904; 1920).-About 4 or 5 mlles 
west by south from Caf!tellu and about southwest from Castle Crags, on the 
southern summit of the highest rocky peaks in the region known locally as Gray 
Rocks. The station ls ubout 20 feet below the highest part of the peak and nenr 
the blutt on the l!IOuth and enst sides, with a ledge 3 or 4 feet higher nbout 10 feet 
distant toward the southeast. The penk was approached froin the south and 
the 30-foot blut'r near the station surmounted by means of ladders. The stntlon 
ls marked according to note 1. Two reference markl!I, described in note 4, are 
located as follows: The first in n bowlder near the trail to the station, and 
distant 7.92 meters in nzlmuth 70° 50'; and the second, on a low bowlder 
east of a high pointed rock, and distant 17.77 meters ln azimuth 143° 03'. 

:So liver (Siskiyou County, Calif., 0. B. French, 1904; 1920) .-On the north side 
of a lnrge group of bowlder!'l about 60 yards northeast of the highest pnrt of the 
summit of Mount Scott, known locally as Old Craggy or Boliver, which ls the 
high peak about 5 mlles in a southerly direction from Callahan. The station 
ls marked according to note 1. Two reference marks, described in note 4, 
are at the following distances nnd azimuths from the station: 6.57 meters, 
272° 41'; and 9.88 meters, 107° 47'. 

Soda (Jncks-00 County, Oreg., 0. B. French, 1904).-0n n peak known locally 
as Old Baldy, in the Siskiyou Range of mountains, about 20 mlles by road and 
trail southeast of Ashland and 5 miles enst by north from Pilot Rork, a prom-
1nent peak in the same range. The best approach is from Ashland via. .Soda 
Springs nnd Dnvis's rnnch. The station murk, described in note 1, is ln a 
large rock whose upper surface ls flush with the ground. Two reference marks, 
described in note 4, are in bowlders whose tops are but slightly above ground 
and at the following distances and azimuths from the station: 12.91 meters, 
299° 58' ; and 23.95 meters, 35° 86'. . 

Gazelle ·astronomic station (Siskiyou County, Call!., O. B. French; 1004; 
1908) .-About 250 yards north by east from the Gazelle rnllroad station near 
the center of the top of a very prominent knoll and about 40 feet northeast of 
the largest bowlder on the knoll. The station mark, described in note 1, is 
In a rock below the surface of the ground. Three reference marlcs, de!!crlbed 
in note 4, are at the following distances and azimuths from the station: 19.20 
meters, 290° ,12' ; and 6.40 meters, 187° 89'. There is a concrete longitude 
pier, 7.330 meters east and 0.186 meter north of the station. This pier was 
recovered in 1919. 

Sterling (Jackson County, Oreg., O. B. French, 1904).-ln the Siskiyou range 
of mountains, about 25 miles southwest of Ashland and 2 miles west of Mount 
Sterling, on the northernmost snmmlt of R. ridge just south of the Silver Fork 
basin and at the western end of the long. east-and-west valley which is just 
north of Mount Sterllng. The station ls about 80 or 00 meters southeast of 
the highest point of the summit in the center of n group of small bowldcrs. 
The station mark, described In note 1, is in the top of a large rock. Two refer­
ence marks, described in note 4, are at the following distances and azimut)1s 
from the station: 34.85 meters, 18° 13'; and 20.44 meters, 186° OS'.-. 

For notes ln regard to mnrklng ot statlone see p. 28. 
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:&us~ (Jackson County, Oreg., 0. B. J<'rench, 1904).-0n the highest summit 
of the peaks known locally ns the Black Buttes (Rustler on U. S. Geological 
Survey maps), about 20 miles north of Mount Pitt and 26 miles by road and 
frail from Big Butte post office via Parker's ranch. The station ls marked 
according to note 1. Two reference marks, described in note 4, are at the 
following distances and azimuths from the station: 11.995 meters, 264° 33'; 
and 10.12 meters, 337° 53'. 

Onion (Douglas County, Oreg., 0. B. French, 1904).-bn the highest part ot 
the bare summit of Onion Springs Mountain, about 1 mile south' of the Onion 
Springs, and best reached from Glendale via Galesville and Gllpatrlck's ranch. 
The station mark, described In note 1, ls in a rocky ledge. Two reference 
mar~s. described in note 4, are located as follows: One in a prominent ledge 
and 24.62 meters froni the station in 11zimutb 91 • 50', .und the otber in un 
Inconspicuous, low bowlde-r at the westem edge of the summit and distant 47.22 
meters in azimuth 182° 47'. 

Black (Douglns Count~., Oreg., 0. B. French, 1904).-Neur the northeast cor­
ner of the highest part of the summit of Black· Rock, a high, prominent, rocky 
peak about 40 miles In a direct line east of Roseburg and north und northwest 
of some near-by higher wooded peaks. The station mark, described In note l, 
is in the solid rock of the summit. Two reference marks, described in note 4, 
are also in solid rock unll ut the following distances and azimuths from the 
station: 13.78 meters, 4 ° 55' ; and 6.47 meters, 297° 45'. 

White (Douglas County, Oreg., 0. B. French, 1904) .-On the highest part of 
the summit of \Vhite Rock, u prominent peak about 15 m!les east of Roseburg. 
The station mark, deserihed in note 1, is in i:l lnrge bowltler. A reference murk, 
described in note 4, is in a large bowlder just east of a prominent ledge and is 
34.44 meters from the station, In azimuth 353° 11'. 

Scott (Douglns County, Oreg., 0. B. l~rench, 1904).-0n the highest pnrt of 
the summit of Mount Scott, ubout 20 miles nortlwast of Roseburg. The station 
murk, described In note 1, is in u large bowlder. Two reference marks, described 
in note 4, are located as follows: One in a white rock at about the middle of 
a prominent ledge and 32.71 meters front the station In azimuth 195° 02'; and 
the other in a rocky ledge near the edge of the brush and 18.17 meters distant 
in azimuth 305° 42'. 

Fairview (Lune County, Oreg., 0. B. I~rench, 1904).-0n the west side of the 
summit of F,airview Peuk in the Bohemia Mountains, nhout 25 miles southeast 
of Cottagegrove and G miles by rond from l\llneral post office. The station 
mark, described In note 1, is In a bowlder. Three reference marks, descrihe<l 
In note 4, are In rock ledges and nt the following distances and azimuths from 
the station: 6.69 meters, 74° 29'; 2.92 meters, 181° 39'; and about 175 feet, 
266° 09'. 

Yellow (Douglns County, Oreg., 0. B. French, 1904).-0n the highest sum­
mit of the timbered ridge about 10 miles west of Yoncalla. The stutlon is 
marked according to note 2, the subsurface mark in a bowlder 8 by 12 by 16 
inches placed 18 inches beneath the surface, und the surface mark In a bowlder 
10 by 20 by 80 inches, the top of wlllch ls flush with the surface of the ground. A 
reference murk, described In note 4, is In a rock ledge and 22.62 meters from 
the station in azimuth 334° 37'. Two other reference marks, consisting of three­
slxteenths Inch copper wires 3 inches long set in bowlders, nre nt the following 
distances and azimuths from the station: 21.04 meters, 197° 81'; and 20.70 
meters, 107° 02'. 

Spencer (Lane County, Oreg., 0. B. French, 1903).-Tbls station is near a 
United States Geologlcnl Survey station. It Is on the south end and highest 
point of the summit of Spencer Butte, about 4 miles south of Eugene. Two 
trees used by the Geological Survey are at the north end of the summit, which 
ls In the form of a ridge. The station Is marked according to note· 1. Two 
reference marks, described In note 4, are in rocks near the station, one distant 
5.338 meters in azimuth 175° 02', and the other 4.570 meters In azimuth 828° 
51 '. The Geological Survey station is 7.970 meters from the station In azimuth 
176° 12'. 

Roman (Douglas County, Oreg., O. B. French; 1903; 1008).--0n the most 
westerly of the two summits of the highest peak of the Coast Range, known 
as Roman Nose or Saddle Mountain, situated near the north line of Douglas 
County about 5 miles southwest of the junction of Wild Cat Creek with the 
Siuslaw River. It Is on the highest point of the summit, about 6 feet from the 
southern edge of the bluft' and 20 feet from the steep part of the slope east of the 
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station. The peak is bare except for a few low shrubs; and has a steep bluff 
on the south side and a gentle grassy slope on the north side. 'l'he station 
is marked according to note 2, the subsurface mark in a bowlder 12 by 12 
by 24 inches, 18 inches below the surface, set with the axis east and west, and 
the surface mark in u bowlder measuring about a foot on ·each side. Two 
reference marks, described in note 4, are located as follows: One in the nearest 
outcropping of the solid rock 14.760 meters from the station in azimuth 148° 
06', and the other in a projecting bowlder 6.775 meters from the station in 
azimuth 205° 33'. Arrows pointing to the reference marks are cut in the rock 
near each mark. An old burned stump is about 5 feet from the station in 
azimuth 232°. 

Mary (Benton County, Oreg., 0. B. French, 1903; 1908).-0n the hlghel't 
point of the grassy summit of Mary Peak, about south-southwest from Corvallis. 
The station ls marked according to note 2, the subsurface mark in a fiat 
stone 4 inches thick and 10 Inches In diameter, 22 Inches below the i-nrfnre, 
and the surface mark in a bowlder 16 by 18 by 30 Inches, the top of which is 
flush with the surface of the ground. Two reference marks, dE>scribed in note 
4, are in bowl<lers, und at the following distances and azimuths from the 
station: 13.77 meters, 326° 22'; and 29.36 meters, 58° 11'. 

Peterson (Linn County, Oreg., 0. B. French, 1903).-About 4 miles southwest 
of Lebanon on the highest part of the most westerly of the two summits known 
as Peterson Butte. The station Is marked according to note 1. Two reference 
marlts, described in note 4, ure located as follows: One in the lower part of 
the northerly sloping face of the_ largest rock on the south side of the summit, 
and 4.645 mPters from the station in azimuth 7° 30' ; and the other In the 
ledge just east of the largest rock on the north side of the summit, and 3.270 
meters distant In azimuth 185° 00'. 

~ Twin (Linn County, Oreg., 0. B. French, 1905) .-On the farm of :\Ir. Gentry 
near the southwest corner of sec. 24, T. 14, R. 3 ,Y., about 6 or 7 miles from 
Rowland. It Is on the highest summit of a partly wooded ridge, the south 
slope being bure and the north slope wooded, and about 8 or 10 meters i;outh­
east of the highest point of the summit. The station is mnrked according to 
note 2, the underground murk in a stone ubout 2 feet below the surfnce und 
the surface mark In a large stone about 6 inches below the surface. Three 
reference murks, described In note 4, are at the follo"'ing distances and 
azimuths from the station: 6.66 meters, 314° 42'; 6.39 meters, 53° 57'; and 
6.87 meters, 155° 44'. The last-mentioned reference mark is near the highest 
point of the summit. 

Ridge (Lune County, Oreg., 0. R. French, 1005).-0n the highest part of n 
ridge on land owned by Mr. J. J. Winn, about 1; miles north of his residence, 
and about 10 miles by road in 11. northwesterly direction from Junc.1:1on City. 
The station is marked accordlbg to note 2, with the subsurface mark 1.5 feet 
below the surface. Three reference marks, described In note 4, are In incon­
spicuous bowlders flush with the surface of the ground, and at the following 
distances and azimuths from the station: 4.86 meters, 164° 32'; 80.69 meters, 
278° 43'; and 9.73 meters, 356° 15'. A triangular blaze In a lnrge maple tree 
ts 11.63 meters from the station in azimuth 92° 16', and a similar blaze in a 
large fir tree is 8.45 meters distant in azimuth 213° 33'. 

Rauch (Lune County, Oreg., 0. B. French, 1903).-About 12 miles west by 
south from Eugene, 2; miles southwest of Llewellyn post office and about one­
half mile west of the road leading from Llewellyn to Crow post office, on land 
belonging to Mrs .. Frances Rauch. It is about 150 meters east of the summit on 
the north side of a sloping. ridge about 300 feet higher than the valley through 
which tbe road runs, the first prominent ridge encountered in going from 
Llewellyn to Crow and the only ridge In the vicinity from which Willamette 
south base can be seen. The station Is about 200 feet west of a point where 
the ridge becomes steeper. The station was marked according to note 2, the 
underground mark in a small. fiat stone 2 feet below the surface and the surfa<'e 
mark in a rock about 12 by 12 by 18 inches flush with the surface. Two refer­
ence marks, described in note 4, are located as follows : One in a rock 10 by 10 
by 18 Inches on the highest part of the ridge and 11.96 meters from the station 
1n azimuth 286° 02', and the other in a rock 6 by 8 by 14 inches distant 12.22 
meters in azimuth ~1 ° 46'. 

Willamette south base (Lane County, Oreg., O. B. French, 1003; 1908) .­
About 5 miles from Eugene and 220 meters south of the Eugene-Elmira road on 
land belonging to William Nelson. It Is about 100 meters north of a large 
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gravel pit, 78 meters from the line fence between Willlam Nelson and M. Nelson, 
and about In line with the west face of the barn belonging to William Nelson 
which Is 86.79 meters north of the station. The station is marked with old­
type station mark described on puge 23, placed In the center of a 6-lnch drain 
tile and both embedded in a pillar of concrete 2 feet long, 36 Inches in diameter 
at the base, 18 inches in diameter at the top, and set In the ground so that the 
tops of the pillar and tile and station mark are all fiush with the surface of the 
ground. Six Inches below the foot of this pillar a cross in the top of a ;-inch 
copper bolt, embedded In a block of concrete 10 by 24. by 24 inches, forms the 
subsurface mark. In 1906 a concrete pillar 2; feet high, 18 inches square at the 
base and 12 Inches square at the top, with the letters "U.S.C.S." on the south 
side, was set over the surface murk. The first reference mark Is a J-lnch copper 
bolt in a concrete block 12 by 12 by 18 Inches, the top of which is flush with the 
ground, with a similar block and bolt directly beneath It as subsurface mark, 
distant 212.29 meters from the station In azimuth 177° 82' 02". The second 
mark, similar to the first, is at the junction of the road fence and that dividing 
the farms of William Nelson and l\I. Nelson, and 225.16 meters from the station 
in azimuth 200° 19' 30". The third reference mark, similar to the preceding 
two but with no subsurface mark, is in the line of the boundary fence 78.38 
meters from the station in azimuth 265° 16' 42". The fourth mark Is a J-lnch 
copper bolt leaded into a drill hole in a large stone in the southwest corner of 
the foundation of the main part of William Nelson's barn, and is 86.79 meters 
from the station In azimuth 181° 30' 16". 

Willamette north base (Lune County, Oreg., 0. B. French, 1005; 1908) .­
One and one-half miles south and one-balf mile west of Junction City in the 
east center of sec. 7, T. 16, R. 4 ,V., on land owned by Mr. Willium M. Pittney 
of Junction City. It ls in the northeast eorner of a field on the south side of 
the main east-and-west road, about 71 yards from the north-and-south fence 
to the east and 4 or 5 yards from the fence on the south side of the road, and 
almost opposite the main gate which leads into the barnyard corral of the farm 
across the road. 'l'he subsurface station mark is a three-eighths inch copper 
bolt 6 inches long, set in a block of concrete 3! by 4 feet and 1() inclles deep, 
placed 3 feet below the surface. The surface mark Is an old-type station mark 
described on page 23, set in the top of a concrete pier 3' feet 51C:!UUre at the base, 
i; feet square at the top, and 2 feet 5 inches deep, the top of which is flush 
with the surface of the ground. Surrounding the station mark and embedded 
Jn the concrete is an 8-lnch droln tile 1 foot long with its rim about flush with 
the top of the pier. Each of the three reference marks consists of two three­
eighths inch copper bolts, 3 Inches long, each set in the top of Ill concrete post 
1 foot square, the subsurface post being 9 Inches long and 2; to S feet below 
the 11urface, and the surface rnnrk about 2 feet lon,g, with its top 4 inches below 
the surface. The first reference mark Is 6 Inches south of the fence on the south 
side of the road and about in the prolongation of the fence line on the west 
side of the corral mentioned above, and Is 32.058 meters from the station in 
azimuth 97° 10'. The second mark ls in the corrul RCTOss the rond, ubout 10 
inches from the road fence and 6 or 8 feet enst of the east end of the main 
road gate, nnd Is 19.876 meters from the stntlon In azimuth 186° 24'. The 
third mark ls on the south slcle of the mnln road, 12 or 15 feet from the road 
fence, and 6 inches west of the north-and-south fence, at a distance from the 
stn.tion of 65.076 meters in azimuth 271° 26'. 

Seavies 2 (Lnne County, Oreg., W. H. Burger, 1008).-ln the same locality 
ns Searie11 ( U. 8. G. S.). (See p. 35.) It Is on the south slope of the peak 
near the lower e<lge of the first timber from the top and almost Jn llne with 
Spencer (see p. 2U) anD the tangent line to the west bnnk of the McKensle 
Rfl'er at the big curve In the flat below the station. The Rtntlon is marked by 
n drill hole in the rock and by piles of rock around the tripod erected at the 
station. 

Pisgah (Lnne County, Oreg., W. H. Bnrger, 1908).-Located north and enst 
from Goshen on a hill known ns Mount Plsgak, about 200 feet southwest, or 
toward Spencer Butte, from the highest point of the hill. The stntlon is on 
top of a rock about 4 by 6 feet in area, projecting 16 Inches above the ground, 
the largest one of a cluster of rocks, and, with the exception of a large rock 
on the west slope about 175 feet to the north, the largest rock in the vicinity. 
Station Is marked by a one-half inch drill hole It Inches deep, 6 inches from the 
west edge of the rock and 23 Inches from Its south point. 
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Eugene astronomic station (J,ane County, Oreg., 0. B. French, 1004: 1908).­
Thls station Is identical with the United States Geological Survey station. It 
is on the east end of Skinners Butte, near Eugene, Oreg., just above the reser­
voir and north of the rallroad station, on the site of the old observatory of 
Oregon State University. It was learned in 1908 that the land was to be con­
verted into a park and that the station would be demolished, so two marble 
reference stones, projecting 2 Inches above the surface and bearing on the top 
the letters "U. S.," with a cross between, were set to preserve the station. 
The first, 5 by 5 by 18 inches, Is 18,294 meters from the station in azimuth 119° 
59', and the second, 4 by 7 by 14 inches in size, is on the south brow of the hill 
12.211 meters from the station in azimuth 52° 47'. A large concrete "0" on 
the brow of the hill overlooking tl1e railroad station ls In azimuth 2° from the 
station. The distance between the two reference murks is 17.625 meters, and 
from the first reference mark the Patterson School spire is in nzlnruth 315° 28', 
and the spire of the Humphrey Memorial Methodist Church is in azimuth 
353° 53'. 

Yam (Polk County, Oreg., 0. B. French, 1903; 1908) .-On the highest point 
of the highest of a group of llllls about 12 miles northwest of Salem, and 
about 10 meters south of a wire fence which passes over the summit. A 
slightly lower wooded h!ll Is about a half mile' northwest of the station and a 
group of hills Is about halfway between the station and Salem. The station 
is marked according to note 2, the surface mark in a bowlder 15 by 18 by 18 
i~ches with its top flush with the surface of the ground, and the subsurface 
mark In a bowl<ler 8 by 16 b~· 16 Inches and 23 inches below the surface murk. 
Two reference marks, described in note 4, are in bowlders about 14 by 18 hy 18 
inches with their tops flush with the surface of the ground, and with a few 
loose stones piled about them for Identification. One is In the line of the wire 
fence, 11.06 meters from the station in azimuth 197° 10', and the other 8.59 
meters from the station in azimuth 329° 07'. 

Hult (:\Inrlon County, Oreg., 0. B. French, 1903) .--On a prominent bare hill 
about 6 miles by road and 4 miles in a straight line southeast of Silverton, just 
south of the road from Siiverton to Hult post office and on the furm of Ai Porter. 
It ls on the northeast sicle of the hlll nnd slightly lower than the summit, 17 
feet from a line fence on the west, and 8 feet from another fence on the south. 
The surface and underground marks nt this station are crosses cut in the tops 
of one-half inch copper bolts ,embedded in bowlders, the undergrounrl murk 
being in a bowlder about 12 by 14 b~· 14 inches, with !ts top 1.9 ft'et helow the 
surface murk, which Is In a bowlder about 14 b)' 18 by 24 inches, with Its axis 
north and south. Two reference murks, described In note 4, are locuted as 
follows: One in a bowlder about 14 b~· 16 by 16 inches, set in the fenee line 
5.79 meters from the stntlon in azimuth 108° 55', and the other In n bowlder 
about 14 by 16 by 24 Inches, set in the fence line 7.125 meters from the station 

Barnes (Multnomah County, Oreg., 0. B. French, 1903).-0n a cleared hill 
in azimuth 304 ° 40'. 
about 4 miles west of Portland, between the Burnes and Cornell roads, and just 
east of the hlg-hest hill in this mnge, which hill Is, still den.<>ely woorted. It 
is on the south edge of the hill about 100 feet southeast of a fir tree and 
some small maple t1;ees, nnd close to the north Ride of a large stump. The stn­
tion is marked according to note 2, the surface mark in a stone 8 by 14 by 18 
inches with its top fiush with the surface of the ground, und the subsurface mark 
In a stone 6 by 12 by 18 inches lt fPet below the surface mark. Two reference 
murks, described in note 4, and set n t the roots of stumns on the sltles fnelng th<' 
station are located us follows: One In a bow Ider 15 inches in diameter, distant 
15.80 meters from the station in azimuth 156° 11'; and the other in a bowlder 
12 inches in diameter 7.02 meters from the station in azimuth 233° 23'. A th!r!l 
reference mark consists of a cross in the top of a bowlder 10 inches in diameter 
burled 15 Inches beneath the surface and of n copper holt directly above the 
cross In a howlder J4 hy 14 hy 18 inches set with Its top flush with the surface of 
the ground. It is about 3 feet north of the main enst-and-wi>st fence line, about 
30 feet east of where this fence C'iOSS<'S the highest ])art of the ridge, about 3 
feet east of a fence extenrllng northward from this fence and 44.95 meters from 
the station in azimuth 184 ° 35'. 

Larch (Multnomah County, Oreg-., 0. B. French, 1003; 1916).-Soutbenst of 
Bridal Veil, a town on the Colunib!n River, on the highest peak of Larch 
Mountain and on tlie west polnt of n small rock ledge which ls on the north 
end of a spur from the mnin !>ummlt. The ledge is about 20 feet higher than 
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the spur of which it forms the end, and descends abruptly on the north in a 
clltf about 100 feet high. It can be reached either from Bridal Veil or Latourell 
via Donahue's logging camp. The station ls marked • ccordlng to note 1. Two 
reference marks, described in note 4, are in the east summit of the ledge, one in 
rather a low place 10.89 meters from the station in azimuth 298° 51', and the 
other near the east end of the summit 15.01 meters from the station in azimuth 
287° 02'. 

Star (Clark County, Wash., J. S. Hill, 1906; 1916).--0n the most southerly 
M the two summits of Silver Star Mountain, on the line between Clark and 
Skamania Counties, about 35 miles northeast of Vancouver. The station was 
marked according to note 3. Two reference marks, described In note 4 are at 
the following distances and azimuths from the station: 5.910 meters, 305° 43'; 
and 5.160 meters, 26° 11'. 

Davis (Cowlitz County, Wash., J. S. Hill, 1906).-About 14 miles northeast 
of Woodland on the highest point of a hill on a north-and-south ridge which 
may be reached from Woodland by following the road up the Lewis River to 
the Fisher place and packing from there. The station is marked according to 
note 3. Two reference marks, described In note 4, are at the following dis­
tances und azimuths from the station: 5.61 meters, 15° 02' ; and 5.37 meters. 
00° 51'. 

Red (Skamania County, Wash., J. S. Hill, 1906).--0n the highest point of a 
bald, red hill near the sources of the Little White Salmon and Lewis Rivers and 
not fur from Klickitat Puss. It is best reached from White Salmon on the 
Columbia River via Guler post office, Ice Cave, Peterson's prairie, Goose Lake, 
Steamboat Lake, and the Indian race track, being about 1 mile southwest from 
the last place and H miles west of Steamboat Lake. There is a Forest Service 
lookout station with Its south wall about 2 meters north of the station mark. 
The station is marked according to note 3. Two reference marks, described in 
note 4, are at the following distances and azimuths from the station: 7.400 
meters, 96° 14'; and 5.422 meters. 188° 46'. 

Warren (Columbia County, Oreg., 0. B. French, 1003).-About a mile south­
west of Warren, a station on the Northern Pacific Railway, on a slight elevation 
or ridge near the west side of a pasture owned by Mr. E. Harnes and about 
250 meters north of an enst-and-west road. The !';tation is marked according 
to note 2, the surface mark in a bowlder 8 by 24 by 24 inches with the letters 
"U. S." cut Jn the north slile and the subsurface mark in a stone 6 by 12 by 
18 inches burled 18 Inches below the ground. Three reference mo.rks, described 
in note 4, are in the north-and-south fence llne to the west of the station. The 
middle reference mark of the three is 246.7 meters north of the north road 
fence and the other two are ench about SO meters distant from the middle 
mark, one north and the other south. They are at the following distances and 
azimuths from the station: 23.67 meters, 98° 15' ; 37.46 meters, 41° 26' ; and 
87.95 meters, 142° 46'. 

Lam (Cowlitz County, Wash., J. S. Hill, 1906) .-On the highest part of the 
heavily wooded summit of Elk Mountain, about 35 miles northeast of Woodland. 
The station Is marked according to note 3. Two reference marks, described In 
note 4 are at the following distances and azimuths from the station: 6.28 
meters, 86° 56': and 10.84 meters, 319° 02'. 

Len (Skamania County, Wash., J. S. Hill, 1906).-ln the northwestern part 
of Skamania County, about 10 miles north of Mount St. Helens and a short 
distance northeast of Spirit Lake. Spirit Lake can be reached by stage road 
from Castle Rock via Toutle ·and St. Helens, and from the south lancllna- on 
this lake the peak on which the station Is located appears as a rocky summit 
through a gap almost due north. The station is marked according to note 8. 
Two reference marks, described in note 4, are at the following distances and 
azimuths from the station: S.260 meters, 215° 15' ; and 12.220 meters, 188° 04'. 

Toutle (Cowlitz County, Wash., 0. B. French, 1905).-0n the top ot a cOnical 
hill, the highest point of a long ridge, known locally as Gum Mountain, be­
tween the north and south forks of the Toutle River and about 20 miles east 
of Castle Rock. The summit was heavily timbered In 1005 and lines of sight 
were cleared. The station is reached from Castle Rock via Toutle and St. 
Helens and the main road left at a point about 2! miles east Of St. Helens 
at Muniker's place, from where the station is about 3 miles distant tn a south­
erly direction. The station is marked according to note 2, the underground 
mark In a stone 12 Inches in diameter 2 feet below the ground and the surface 
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mark in a bowlder 12 by 18 by 24 inches. The reference murks are copper 
bolts set in the center of triangular blazes on each of three stumps on the 
sides facing the station, the first being 9.24 meters from the station In azimuth 
104° 22', the second 9.13 meters, In azimuth 165° 16', and the third 7.00 meters, 
in azimuth 345° 34'. Two bluzed trees are at the following distances and 
azimuths from the station: 18.24 meters, 152° 52' ; and 26.44 meters, 257° 50'. 

Huck (Lewis County, Wash., O. B. French, 1905).-0n u high, bald summit, 
known loeully us HucklebPrry Mountain, uutl ubout 8 miles northwest of the 
highest point of the Deschutes l\lountulns in this region. The stutlon is on a 
level place on the summit un<l nbont 60 feet uorth of II sllnrp rocky point of 
ubout the sumo height. 'file station Is marked by a one-hulf Inch drill hole 
1 Inch deep in the top of a bowlder 8 by 8 by 10 inches set flush with the 
surface of the ground. 'l'lle reference marks, three In number, are shnllar 
drill holes In solid ledges a.long the west side of the ridge a little below Its 
top, nml nt the following distances and azimuths from the stutlon: 13.65 
meters, 40° ; 7.30 meters, 60° ; und 5.60 meters, 136°. 

Bel (Pierce County, Wash., 0. B. Ii'renc:h, 1!)()5).--0u a high rocky penk 
known as "Bel Jacket," about 10 or 12 mlles a little south of west of Mount 
Hulnier, and about 9' miles by roud from Afihfortl. li'ro111 Ashford there ls u 
wugon roud leading to Messler's place nhout 5 mil~ distant, then n trail in 
the direction of Bald Hock und Engle Rock. which leads to a small Jake from 
where the peak may be sel'n ubout one-hnlf mile distant a little to the west 
of north. The station is mnrlwd aecordlng to note 3. Three reference murks, 
described In note 4, are at the following distances and azimuths from the 
station: 7.26 meters, 328° 46'; 5.24 meters, 16° 22'; and 5.94 meters, 188° 29'. 
A drill l1ole ls 16.89 meters from the station In azimuth 15° 01'. 

Hal (Lewis County, Wnsh, O. B. French, 1905).--0n the highest point of the 
most western one of the high, bnld summits of the Deschutes Mountains near 
the northern line of Lewis County and due south of Tacoma. From tbe north 
the mountain appears as a symmetrical cone and Is best approached from 
Yelm, II town on the Northern Pnciflc Hullway, via Peter Stone's ranch, which 
ls about 14 miles southeast of Yelm and a short distance north of the station. 
The station ls near the south point of the hilltop and marked according to 
note 3. Three reference murks, described Jn note 4, nre loeated as follows: 
'fhe first in a large bowltler, 10.55 meters from the station in uzlmuth 166° 
24', the second in u broall slopJng ledge 4.81 meters distant in azimuth 333° 
35', and the third in about the highest point of rocks 2.71 meters distant in 
azimuth 13° 07'. 

Rain (Thurston County, Wash., 0. B. French, 1905).-About 10 meters north­
west of the hli.:hest point of a prominent high hill about 4 miles south-southeast 
of the town of Hulnier, nbout 1,200 feet above it, and just visible over the top 
of the timber from the town. It is probably in sec. 33, T. 16, R. 1 JD., and it is 
ubout u mile west-northwest of the runch on the top of the ridge owned by 
N. N. Bungard. The station Is marked according to note 2, the subsurface 
mark in u bowlder about 10 by 12 by 12 inches and 15 inches below the surface 
of the groun<l, and the surfnce umrk In a bowlder 12 by 20 by 20 inches. Two 
reference murks, described in note 4, are loc'!lted us follows: One in a !urge 
bowlder at the highest part of the hill, 8.75 meters from the station in aztrirnth 
8° 54', and the other in a bowlder at some <llstunce down the slope of the hill 
and 13.78 meters from the station in azimuth 218° 42'. 

Hurst (Pierce County, Wash., O. B. French, 1905).-Nenr the north end and 
highest part of the timbered hill about 400 meters slightly south of west from 
the railroad station at Hillhurst, a town on the Northern Pacific Railway, and 
about one-half mile southwest of the store and post office. The hill is across 
the road south from the Cottage Grove Farm, owned by Mr. Bucholtz. The 
station Is marked at the surfnce with an old-type station mark, described on 
pnge 23, sPt in 1t concrete block 12 incht'l< square und 18 Inches deep, and 
underground by a one-half inch copper bolt 4 Inches long set in the solid ground 
or native cement 3 feet beneath the surface. Thl're nre two reference marks. 
one of which is n copper bolt set in the only large rock in the neighborhood, 
40.34 meters from the station in azimuth 252° 40', and the other ls a similar 
copper bolt in ·a bowlder 10 by 12 by 12 inches flush with the surface of the 
ground, with a smnller bowlder 8 by 10 hy ~O inches directly below it, and is 
13.52 meters from the stntlon in azimuth HiO 41'. 

For notes ln regard to marking of stations see p. 23, 
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Pen (Pierce County, Wu sh., 0. B. French, 1005) .-About one-half mile south 
of Graham, n station on the Tacoma Eastern Railroad, about one-half mile 
northwest of Mr. Hansen's house, and 75 or 100 meters to the westward of the 
highest part of a· flat, partly cleared summit. The station is marked according 
to note 2. Three referlmce marks, described in note 4, are at the following 
distances and azimuths from the stntion: 18.93 meters, 242° 50'; 17.80 meters, 
37° 58' ; and 23.15 meters, 100° 53'. 

Tacoma south base (Pierce County, Wash., 0. B. French, 1905).-About 10 
mlles south of Tacoma and 2 miles south of Spane.way Lake. on land belonging. 
to William Sekor, In the prolongation of Pnclfic Avenue of Tacoma. From the 
top of the hill in South Tacoma this street is nearly a straight line and Tacomu 
base line Iles along it. The station is on the highest bench near the south side 
of Sekor's property nnd near the highest point of the bench, being about 10 
feet west of a small but prominent knoll. It is 178.5 meters from the fence on 
the south side of the field and 154.8 meters from the fence on the west side. 
The station ls marked underground by u cross in the head of a one-half Inch 
copper bolt 3 inches long set in a block of concrete 2' feet square and 6 inches 
thick 3 feet beneath the surface, and at the surfnce by an ol<l-type station 
mark, described on page 23, set in the top of a concrete cube 2' feet on an edge 
which has a 4-lnch drain tlle 2 feet long at the center with its top flush with 
the surface of the concrete. There are three r<>ference marks, each consisting 
of 11 copper bolt set In a concrete block 18 inches square and 6 inches thick 
burled 3 feet below the surface, and of a similar bolt above it in a concrete 
block 18 Inches square and 30 inches deep, its top 2 inches below the surface of 
the ground. They are at the foJlowing distances and azimuths from the stntlon: 
49.658 meters, 263° 50'; 38.938 meters, 347° 25'; nnrl 61.153 meters, 173° 25'. 

Tacoma north base (Pierce County, Wush_, 0. B. French, 1905).-0n Fern 
Hill, 4 miles south of Tacoma and about one-fourth mile north of the crossing 
of Pacific Avenue and thc•Puyallup Electric Railway. It is on a prominent 
knoll just south of the house owned and occupied by II. A. Wllhelmi, 8.5 meters 
south of his south line and 19 meters east of the ea8t line of Pacit\c Avenue. 
The subsurface mark at the station is a cross in the hend of a one-half inch 
copper bolt 3 inches long set in a block of concrete 30 by 30 inches and 6 inches 
thick, 3 feet beneath the surface. The surface mnrk ls an old-type station mark, 
described on pnge 23, set in a con_crete cuhe 21 feet on nn edge which hns 11 
4-inch drain tile 2 feet long at the center with itfl top flush with the surfnce 
of the concrete. There are three reference marks, each consisting of u one­
eighth inch copper wire embedded In an underground block of concrete 14 by 
14 inches anrl 6 Inches thick set 3 feet below the surface, and of n surface mark 
consisting of n similar wire in a block 14 by 14 hy 30 Inches i:;et with the top 
flush with the surface of the ground. They Ill'(~ located ns follows: The first, 
just north of Dr. Rynnlng's north fence and 4 feet east of the east line of 
Pnclfic A\·enue,92.325 meter~' from the i:;tntion In nzlmuth 10° 19'; the second, 
!louth of the hack part of 'Vllhelml's house aml just south of his south fence, 
47.757 meters from the station in azimuth 259° 51'; and the third just south 
of Wllhelml's south fence nml 2 feet enst of the east line of Pacific AYenne, 
19.672 meters from the station In azimuth 117° 04'. 

Burn (Pierce County, Wash., 0. B. li'rench, 1905; 1919) .-On a prominent 
ridge 2 or 3 miles southwest of the central pnrt of the city of Tacoma, in a sec­
tion of the city called Oakland, west of that part of the vnlley which is 
tra\'ersed by the Northern Pacific Railway in an east-and-west direction and 
almost in llne with the east-and-we>:t portion of the track, about three-fourths 
of a mile from it<i western end. It is on a summit about one-half mile west of 
a prominent schoolhouse, about 300 meters 8outheast of n house, nnd about 30 
meters north of a private road leading from the house> to the schoolhouse, 
wl1ich rond Is a continuation i>f Proctor Street. The> stntlon can be reached 
by the American Lake south car to Proctor Street. The station is mnrked 
according to note 2, with the subsurfnce bowlder nbout 2 feet helow the surfnce. 
Three reference marks, described In note 4, are located as follows: The first 
near a trail along the ridge and 23.53 meters from the station, in azimuth 100° 
44' ; the second on the north edge of the road 25.13 meters distant, In azimuth 
320° 00' ; and the third near the beginning of a slope 25.47 meters distant, In 
azimuth 85° 84'. 

Kin (Pierce County, Wnsh., 0. B. French, 1905).-0n the top of n prominent 
hill In the southeastern part of Tacoma, just south of McKinley Park, in the 

For notes In regard to marking of stations ROO p. 23. 
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block between Thirty-second Street and Wright AYenue and K and L Streets 
and very nearly halfway between Thirty-second Street and Wright Avenue. 
It is directly in line with the gable ends of the N. l'. B. A. Hospital, a large 
brick building a couple of hundred yards to the westward of the station. The 
station is marked according to note 2. Two reference marks, described in note 
4, are at the follpwlng dlstunces and azimuths from the station: 24.55 meters, 
215° 48'; and 18.47 rnetei:s, 294° 50'. This station has probably been lost, due 
to local improvements. 

Wash (Pierce County, Wash., 0. B. French, 1005).-Lost. 
:Bos (Pierce County, Wash., 0. R. Fren<'h, 1005; 1!)19).-In the fiat about 2 

miles east of Tacomu and one-third of a mile south of the trestle lending from 
the city across the marsh to the mills on the east side of the valley. It ls about 
75 meters northeast of u small white house ut the north end of the strip of 
fast land which extends farthest into the marsh and on a very slight elevation, 
clear of trees and hullclings, on the edge of o. slough .. The station ls marked 
according to note 2, the lower mark in a small bowlder 15 inches below the 
surface and the upper murk In a bowlder about 10 inches in diameter project­
ing 3 inches above the surface of the ground, There are no reference marks, 
hut a broken-topped fir tree ls about 60 meters from the station, in azimuth 
331° 44', and the west corner of the small white house is 77.72 meters distant, 
in azimuth 13° 54'. 

Gull (Pierce County, Wash., J. J. Gilbert, 1891; 1921) .-On Commencement 
Bay, north of Tacoma, and about 1 mile southeast from Brown Point Light­
house, on the bold bluff about 125 feet high, which Is conspicuous on approach­
ing the point from Tucoma. The station is about 15 feet from the edge of the 
bluft' and In runge with the tower of the Lowell School In Tacoma nnd the left 
tangent of the tall, dark, cylindrical building with a dome roof, which belongs 
to the Tacoma Lumber Co.'s mill, nnd bears about southwest from the station. 
'.l'he station Is marked by a standnrd bronze tablet set in concrete and stamped 
on the face " Gull 1921," and the underground mark is n bottle buried 2! feet 
below the surface. There is n standard bronze reference murk set in a concrete 
post 7.347 meters from the station in azimuth 255° 03'. · 

Dron (Pierce County, Wash., 0. B. French, l!l05; 1921) .-On Commencement 
Bay, about one-hnlf mile soutbenst of Brown Point Lighthouse and about one­
hnlf mile west of station Gull. It Is on the highe8t part of a bluff' point about 
60 feet above the wnter and 20 or 25 feet inlnnrl from the edge of the bluft', In 
n thlclcet of madronu trees, some of which were felled to clenr the line to station 
Neill. 'l'he station is mnrked by a stumlurd bronze station murk set in n mass 
of concrete nnd stamped on the face "Dron 1921," nnd the underground mark 
iR n cross In the top of a copper holt set in a howlder. 'l'here Is n stunllar1l 
bronze reference mark set in a rock 4.42 meters from the station in azimuth 
175° 08'. 

Smelt (Pierce County, Wash., 0. B. French, 1905; 1921) .-On n ridge in the 
extreme northwestern part of Taromn just south of Point Deflunce Pnrlc. To 
reach the station take the Point Defiance Parle cnr to North Forty-ninth Rtreet. 
wulk ubout 5 blocks west nnd climb the hill at the end of the street, the stutlon 
Is on the projection of North Forty-ninth Street, not far from the west edge 
of the main rlclge, considerably below t'he highest point, and at about the ~ame 
ele,·ntion as tlw small knoll some 300 feet west of the stntion. The station 
is marked as described in note 2, except that the top of the marlt has been 
torn away leaving only the shank In the concrete.· The reference mark Is a 
copper slug set in a stone in place 53.16 meters from the station in azimuth 
236° 33'. • 

Neill 2 (Pierce County, Wash., 0. B. French, 1905).-L-Ost. 
Tacoma astronomic station (Pierce County, Wash., J. F. Pratt, 1892; 1005).-­

A stone pier near the north end of Wrights Parle, Tacoma. A brick pier 17 
inches square and 5! feet long, used for latitude observations in 1894, is 12 
feet S inches due east of the station. 

SUPPLEMENTARY POINTS. 

Corning tower (Tehama County, Calif., 0. B. French, 1904).-The tower at 
the south end of the Maywood Colonization Building, n wood and plaster struc­
ture, just across the street from the Maywood Hotel and southwest from the 
railroad station. 

For notes In regard to mnrklng of Btntlonii see p. 23. 
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Corning astronomic station (Tehnma County, Callf., W. H. Burger, 1908) .­
On the vacant lot just west of the Maywood Colonization Building at Corning. 
(See Corning tower, nbove.) The station is not marked but the following 
distances and azimuths to different parts of the Maywood Colonization Build­
ing were measured. Tower, 23.40 meters, 247° 24'.2; northwest corner of the 
porchlike part of the building known as the Arcncle, 31.40 rneters, 207° 55'2; 
and southwest corner of the same Arcade, 16.64 meters, 242° 17'.8. 

Redding courthouse (Shasta County, Calif., 0. H. l•'rench, 1904; 1908).-The 
center of the top of the dome of the courthouse upon whleh stands the statue of 
justice. The statue is eccentric to the center of the dome by about I; feet. 
A triangle with a small hole at the center is cut in the floor of the dome directly 
below the center of the dome and may be used as the station. 

Redding astronomic station (Shasta County, Calif., 0. B. French, J904; 
1908) .-On a prominent hill about three-fourths of a mile south by west from 
the railroad station at Red<ling. '.ro reach the station follow the railroad track 
south to milepost 259, which is marked at present by a board nailed to a tele­
graph pole, where will be found a United States Geological Survey bench murk, 
a metal tube with a brass top, and from here the station ls west about one-fourth 
of a mile~. The station is on the brow of a hill somewhat townrd the south edge 
and not quite at the highest point. A live oak about 6 inches In diameter is on 
the edge of the hill just north of the line to the Geological Survey bench mark 
and a leaning pine tree about a quarter of a mile distant is in line with the Red­
ding courthouse. The station ls marked according to note 1, In the top of a 
lurge bowlder projecting 4 inches above the ground. Two reference marks, de­
scribed In note 4, are at the following distances and azimuths from the station: 
20.22 meters, 115° 49'; and 9.99 meters, 188° 17'. 

Redding south base (Shasta County, Calif., W. H. Burger, 1908).-About 15 
feet east of the railroad truck at Redding and opposite a large steel oil tank. 
The station is marked only by a nail in the top of a wooden stub and by the 
three instrument stubs. 

Redding north base (Shusta County, Calif., W. H. Burger, 1908).-Near the 
northwest corner of the cemetery south of the railroad station at Redding and 
about 15 feet east ot the truck. The station is marked only by a nail in a 
wooden stub and by the three instrument stubs around it. 

Hill (Shasta County, Calif., W. H. Burger, 1908).-0n the east brow of a 
ridge just north of the ridge on which Redding a.~tronomfc station is locnted 
(see above), and almost on the line between that station and the courthouse at 
Redding. The station Is marked only by a wooden stub and the three instru­
ment stubs surrounding it. 

Central Point astronomic station (Jacl{SOU County, Oreg., O. B. French, 
1904; 1008) .-About 2 miles north of Central Point, near the intersection of the 
~outhern Pnclfic Rnllway and the county road and in the northwest cornPr of 
the field wlllch Is just enst of the county road and south of the private road 
leading to the house occupied by George Mims. Tbe stntion is about 3() meter1:1 
from tlle railroad. (See Central Point latitude atation, below). The under­
ground mark at the station is a three-fourths inch drill hole In the top of a 
triangular granite rock, set in cement 15 inches below the surface of the 
grounrt. The surface mnrJ{ ls an old-type station mark, described .on page 23, 
set in the top of a granite rock which projects 2 Inches above the surface and 
which fs embedded in a mass of concrete 30 Inches square and 12 inches deep. 
The reference mark, a Urilterl States Geological Survey bench mark, is at the 
intersection of the railroad and the county road, just east of the rail on the east 
side of the road and 28.15 meters from the station In azimuth 31 ° 55'. 

Central Point latitude station (Jackson County, Oreg., W. H. Burget', 
l!l08).-Near Central Point astron-01nic station (see above) and marked only 
h~· a wooden pier. The following rllstnnceR and azlmu~hs were measured: 
Astronomic station, 4.77 meters, 116° 41'; Unitect Rtntes Geological Survey 
bench murk (reference mark of astronomic station). 28.82 meters, 41°18'. The 
north and west fences of the field are, respectively, 6.18 meters and 15.55 meters 
from the station. 

Rose ( Douglns County, Oreg., 0. B. French, 1904) .-On the highest point of 
the highest bald summit of a ridge about H miles north of Roseburg. The sta­
tion ls marked according to note 2. the underground mark in a mass of concrete 
1 foot below the surface and the surface murk in a bowlder 9 by 14 by 18 Inches 
ftush with the surface of the ground. '.fwo reference marks, described in note 

For notei; In regard to mnrklng of stations Ree p. 23. 
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4, are at the following distances and azimuths from the station: 16.71 meters, 
12° 24'; and 7.49 meters, 125° 28'. 

Burg (Douglas County, Oreg., 0. B. Freneb, 1004).~n a high, bald smnmlt 
about 3 miles southeast of Roseburg. As seen from the Jron bridge ove1· the 
river just west of the railroad station, it is the highest and most distant peak 
visible up a small valley. '!'he station is marked according to note 2, the 
undergrnund mark in a mass of concrete 13 inches below the surface, and 
the surface mark in a bowlder 10 by 12 by 14 Inches set flush with the 
surface of the ground. The reference mark, described in note 4, is in a 
bowlder just over the edge of the hill, 10.24 meters from the station in 
azimuth 112° 45'. 

Roseburg latitude station (Douglas County, Oreg., 0. B. J<'rencll, 1904) .-On 
the point of a spur across the river from the town of Roseburg, about 100 feet 
west from tlle end of the bridge and 60 feet above it. .The station is marked 
according to note 1, set In a ledge of rock. Two reference mark<>, described 
in note 4, nre loc11teu as follows: One In a prominent ledge 18.18 meters from 
the stntlon in nzlmuth 30° 17', and the other in the side of a ledge tlush with 
the ground, 32.30 meters from the station in azimuth 109° 05'. 

Springfield Methodist Church (Lane County, Oreg., W. H. Burger, 1908).­
The lower and less prominent of the two churches at Springfield. 

Springfield Christian Church (Laue County, Oreg., W. H. Burger, 1908) .-:­
The taller and more prominent of the two churches at Springfield. 

Deady Hall, west tower (Lane County, Oreg., W. H. Burger, 1008).-Deady 
~all is one of the two larger buildings of the Unh·erslty of Oregon nt Eugene 
and has large square towers at both the east and west ends. 

Geary School spire, Eugene (Lo.ne County, Oreg., W. H. Burger, l!l08).­
The Geary School Is the public school located at West Fourth and Madison 
Streets, Eugene. 

United Brethren Church spire, Eugene (Lane County, Oreg., w. B. Burger, 
1008) .-At Ent:t Eleventh and Ferry Streets, Eugene. 

Patterson School spire, Eugene (Lnne County, Oreg., W. H. Burger, 1008).­
The public school located one bloclt west of the southwest corner of the campus 
of the University of Oregon, at Eugene. 

Baptist Church spire, Eugene (Lane County, Oreg., W. B. Burger, 1908) .­
.At East Eighth and Pearl Streets, Eugene. 

W. 0. W. Hall spire, Eugene (Lane County. Oreg., w. H. Burger, 1008).­
The old Episcopal Church located ut West Eighth and Lincoln Streets, Eugene, 
which Is now being used as a hall by the Woodmen of the World. 

Courthouse flagpole (Lane County, Oreg., W. H. Burger, 1008).-A.t East 
Eighth and Oak Streets, Eugene . 

.Methodist Church spire (Lnne County, Oreg., W. H. Burger, 1908).-The 
Humphrey Memorial M. E. Church located at West Tenth and Willamette 
Streets, Eugene. 

Seavies (U.S. G. S.) (Lane County, Oreg., 0. B. French, 1004).-This station 
le identical with the United States Geological Survey station of the same 
name. It Is on the most southern of the high hills, about 6 miles northeast of 
Eugene and about 30 or 40 feet southwest of and slightly lower than the 
highest pnrt of 11\e hill. 'l'he station Is marked by a square stone 4 by 4 by 
24 inches with Jts top _n little below the surface. The old Geological Survey 
signal was stlll standing in 1904, anchored in plnce by rocks, and was not 
disturbed. 

Monument, General Land Surve.y (:\Iultuomnh County, Oreg., O. B. French, 
1003) .-The initial intersection of {he First Standard Parallel and the Willa­
mette Merllllan, a short distance southenst of Ra1•11cs. (~e p. 29.) The 
station ls In a fence corner and is marked by a stone post projecting 11 fet>t 
above the ground. 

River (l'llultnomah County, Ore!!., 0. R. French, 1H03).-Near the junction of 
the two suburbs of Portlnnd known m; Arbor Lodge and Peninsula, on the eust 
bank of the Willumette River about a mile 11n11t of Columbln University. It is 
on a slight elevutlon, tlw highest in the vicinity, and in the fence line on 
the north_ side of the boi.llernrd along the river hank. It was placed as far east 
as possible and still keep the Oregonian Building in view. The station is 
marked by crosses cut In tile tops of two bowlders, one placed near the sur­
face of the ground and the other directly beneath at u depth of 1.7 feet, each 
stone hearin~ the letters "U. S. C. S." cut in the top. 

For notes In regurcl to marking of stations see p. 23. 
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Oregonian (:\lultuomnh County, Oreg., O. B. French, 1903).-The tall iron 
pole ut the southeast corner of the tower of the Oregonlun Building, nt the 
northwest corner of Sixth and Adler Streets, Portland. 

Portland longitude station (Multnomah County, Oreg., C. H. Sinclair, 1887; 
1905) .-This station has been destroyed. 

Portland latitude station (l\fult11om11h County, Oreg., C. H. Sinclair, 1887; 
1905).-This station has been destroyed. · 

Rocky Butte (Multnomah County, Oreg., C. Rockwell, 1889; 1903).-0n the 
north side of the highest part of the brush-covered summit of the butte, about 
2 miles northeast of l\Iontavllla. The station ls marked by a hole drilled in a 
large round-topped bowlder. 

Harney ( Clurke County, Wn:-;h., C. Uockwell, 1881; 1903 5 .-On the north 
bunk of the Columbia River, about 1! miles above the United Stutes wharf at 
Vancouver, on the sloping bare bluff immediately above the road lending from 
Vancouver up the river. It Is almost in front of the "Harney House," on land 
formerly owned b~· Gen. Harney, and ubout 80 meters east of the fence 
incloslng the race track. The underground mark consists of a glass bottle 
placed 8 feet below the surface, with the neck up, the center of the neck mark­
ing the stution, and three other bottles placed on their sides at a depth of 
about 1 foot and at distances of about 6 feet from the center, with the necks 
of the bottles pointing toward the center. The 8Urface mark ls a small drill 
hole 2 Inches deep in n basaltic bowlder, weighing about 350 pounds, placed 
with its top flush with the surface of the ground. 'fhe following bearings 
to the right of magnetlc north were read at the station: East chimney of Hurney 
House, 27° 05'; triangle on tree, 74° 28'; white house on south side of river, 
172° 55' ; ventilator on barn, 220° 06' ; and corner of race track fence, 276° 47'. 

Balch ( Multnomuh County, Oreg., C. Rockwell, 1881; 1906) .-This station 
was occupied for azimuth in 1886. It is fmm<'dlutely northwest of the city 
limits of Portlnnd, about a mile south of the Willamette River, on the first 
small level bench of the spur making out from the ridge west of the Cornell 
road, and about 255 feet above the road. The station is marked underground 
by a broken-necl•ed bottle placed neck up 2 feet below the surface, and by a 
cross In the top of a copper bolt set In concrete 6 inches above the bottle, and 
nt the surface by a cross on an old-type station mul'k described on pnge 23, 
set in concrete, whfcl1 Is inscribed with the letters "C. & G. S." The reference 
marks are the remains of two brick piers built In line to the west of the station, 
with their foundation about 20 inches below the !ltirface, the nearest edge of 
the first pier being about 1 meter west of the station. 

Dash (Pierce County, Wash., G. Davidson, 1857; 1905).-Lost. 
Piner 2 (King County, Wash., 0. B. }j'rench, 1005; 1913) .-On the southeast 

point of Maury Island, about 25 feet above high tide nnd SO or 40 feet inland 
from high-water mark. A ~roup of four piles is 30 or 40 meters east of the 
station, and a large rock, the luri;:est In the vicinity, Is in the water 50 or 60 
meters south and a little west from the station. The stntlon is marked by a 
three-fourths Inch drill hole in a large stone !let flush with the surface, and 
underground by a similar drlll hole In a stone 2 feet below the surface of the 
ground. Two reference marks, each consisting of surface and subsurface 
stones, are at the following distances and azimuths from the station: 4.61 
meters, 86° 55'; and 4.65 meters, 167° 45'. This station could not be found 
in 1919 and the evidence seemed to be that ft had slid o,·er the bank. 

Robinson 2 (King County, Wash., J. S. Lawson, 1867; 1919) .-On Robinson 
Point, on Maury Island, about 300 meters ~outhwest of the scaffold light, on 
a bluff about 20 feet above high tide and 30 feet inlund from high-water mnrk. 
The station is 95 meters southwest of the light lceeper's dwelling, 42 meters 
southwest from the southeast comer of the light keeper's shed or bnrn, and 
about 2 meters west of t1le fence which extends southwest from the corner 
of the shed. A large madrona tree at the top of the blulf ls 15 or 20 meters 
southwest of the stntion. The station is marked underground by a one-half 
inrh drill hole in 11 stone l;rnried 1- foot deep and at the surface by a similar 
hole In a stone, directly above the lower mark, set with its top flush with the 
surface of the ground. One reference mark is a one-half inch drill hole in a 
solid stone which is in line with the fence running southwest from the shed, and 
Is 2.93 meters from the station In azimuth 26° 25'. The other reference murk 
consists of surface and subsurface stones, the lower one 1! feet beneath the 
surface, and is 10.62 meters from the station in azimuth 185° 06'. 

For notes in regard to marking ot stations see t>. 23. 
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Meters. 

o.o 
0.30480 
0.60000 
0.91440 
1.21920 

1.52400 
1.82880 
2.13360 
2.43840 
2. 74321 

3.04801 
3.35281 
3.65761 
3.96241 
4.26721 

4.57201 
4.87681 
6.18161 
5.48641 
Ii. 79121 

6.00001' 
6.400Rl 
6. 70561 
7.01041 
7.31521 

7.6:m:! 
7.92482 
8.22962 
8.53442 
8.83922 

9.14402 
9.44882 
9, 75362 

10.05842 
10.36322 

10.66802 
10.97282 
11.27762 
11.58242 
11.88722 

12.19202 
12.49682 
12.80163 
13.10643 
13.ill.23 

13. 71603 
14.o:m3 
14.32563 
14.63043 
lf,93523 

CONVERSION TABLES. 

LengtM-Feei to mdera (from 1 to 1000 unita), 

(Roductlon factor: 1 foot-0.3048006006 meter.) 

Foot. Meters. Foot. Meters. Feet. Meters. 

so 15.24003 100 30.48006 150 45. 72009 
1 15.54483 1 30. 78486 1 46.02489 
2 15.84963 2 31.08966 2 46.32969 
3 16.15143 3 31.39446 3 46.63449 
4 16.45923 4 31.69926 4 46.93929 

5 16. 76403 5 32.00406 s 47.24409 
6 17.00883 6 32.30886 6 47.54800 
7 17.37363 7 32.61367 7 47.85370 
8 17. 671144 8 32.91847 8 48.158.50 
g 17.98324 9 33,22327 9 48.46330 

60 18.28804 110 33.62807 160 48.76810 
1 18.59284 1 33.83287 1 49.07200 
2 18.89764 2 84.13767 2 49.37710 
3 19.20244 3 34.44247 s 49.68250 
4 19.50724 4 34. 74727 4 49.98730 

s 19.81204 s 35,05207 5 50.29210 
6 20.11684 6 35.35687 6 50.69690 
7 20.42164 7 35.66167 7 50. 00170 
8 20.72644 8 85.96647 8 61.~ 
9 21.03124 9 36.27127 9 51.61130 

70 21.33604 120 36.57607 170 51.81610 
1 21.64084 1 86.88087 1 52.12090 
2 21.94564 2 37.18567 2 52.42570 
3 22.25044 3 37.49047 3 52. 73051 
4 22.55525 4 87. 79528 4 53,03531 

5 22.86005 s 38.10008 s 53.34011 
5 23.16485 6 88.40488 6 63.64491 
7 23. 46965 7 88. 70968 7 63.94971 
8 23. 77445 8 39.01448 8 64.26451 
9 24.07925 ·9 39.31928 g M.55931 

80 24.38405 130 39.62408 180 64.86411 
1 24.6888S 1 39.92888 1 55.16891 
2 24.99365 2 40.23368 2 1i5,47371 
3 25. 211845 3 40.53848 3 65, 77851 
4 25.60325 4 40.84328 4 56.08331 

5 25.90805 5 41.14808 5 66.88811 
6 26.21285 6 41.45288 6 56.69291 
7 26.61765 7 41. 75768 7 56.99771 
8 26.82245 8 42.06248 8 57.30251 
9 27.12725 9 42,36728 9 57.60732 

90 27. 43205 140 42.6nl9 190 67.91212 
1 27. 73686 1 42.97689 1 58.21692 
2 28.04166 2 43.28169 2 68.62172 
3 28.34646 3 43,68649 3 58.82652 
4 28.65126 4 43,89129 4 611.18132 

5 
28.956061 

5 44.19609 5 69.43612 
6 29.26086 6 44.50089 6 59. 74002 
7 29.06566 7 44. 80.569 7 60.04572 
8 29.87041! 8 45.11049 8 60.35052 
9 30.17626 9 41i.41629 9 60.0M33 

j Feet. Motol'll. 

200 60.9M12 
1 61.26492 
2 61.116972 
3 61. 87452 
4 62.17932 

s 62.48412 
6 62. 78893 
7 63.09373 
8 63.398.53 
9 63. 70333 

210 64.00818 
1 64.312113 
2 64.61713 
3 64.92253 
4 65. 

5 65.53213 
6 65.83693 
7 66.14173 
8 66.44653 
9 66. 75133 

220 67.06613 
1 67.36093 
2 61.66574 
s 67.97054 
4 68.27 

5 68.5801 
6 68.834 
7 69.18974 
8 69.494 
9 69.7 

230 70.1041 
1 70.40894 
2 70.71374 
s 71.01854 
4 71.32334 

s 71.628H 
6 71.93294 
7 72.23774 
8 72.54255 
9 72.84735 

240 73.16215 
1 73.45696 
2 73. 76176 
3 74.06655 
4 74.87136 

I 
5 74.67616 
6 74.98095 
7 75. 28576 
8 7!;.69066 
9 76.&rl6&5 



38 U. S. COAST AND GEODETIC SURVEY. 

Lengths-Fut w 11Uf.er8(from1to1000 unita)-Continued. 

-

I ~1 Meters. Feet. Meters. Feet. Meters. Foot. Meters. Foot. Meters. 

250 76.20015 300 91.44018 3SO 106.68021 400 121.92024 450 137.16027 
l 76.50495 1 91. 74498 1 106.98501 1 122. 22.JO.I 1 137.46507 
2 76.80975 z 92.04978 z 107.28981 I z 122.52985 z 137. 76988 
3 77.11455 3 92.35468 3 107.59462 3 122.83465 3 138.07468 
4 77.41935 4 92,65939 4 107.89942 " 123.13945 • 138.371148 

:» 77. '12416 5 92.96419 s los.rom 5 123.44425 5 138.6$428 
6 78.02896 6 93, 268'19 6 108.500021 6 123. 74905 6 138.98008 
7 78.33376 7 93,57379 7 108. 81382 7 124.05.185 7 139.29388 
8 78.63856 8 93.87859 8 109.11862 8 124.35865 8 139.~ 
g 78.9433G 9 94.18339 9 109.42342 9 124.66345 9 139.00348 

260 79.24816 310 04.48819 360 109.72822 410 124.96825 460 140.20828 
1 79.66200 1 ()j,'1lr.!99 1 110.03302 1 125.27305 1 140.51308 
2 79.85776 z !)5. 09779 z 110.33782 z 125.5778.5 2 140.81788 
s 80 •. 16256 3 95,40259 3 110.64262 3 125.88265 3 141.12268 
4 8(),46736 4 95. 70730 4 110.94742 4 126.18745 4 141.42748 

5 80. 77216 5 06.01219 5 111.25222 s 126.49225 s 141. 73228 
6 81.07696 6 06.31699 6 lll.55702 6 126. 79705 6 142.03708 
7 81.38176 7 96.62179 7 111. 86182 7 127.10185 'I 142.34188 
8 81.68656 8 06.92659 8 112.16662 8 127.40665 8 142.64669 
9 81.99136 !I 97.23139 !I ll.2.47142 !I 127. 7ll46 9 14?..95149 

270 82.29616 320 97.53620 370 112. 77623 420 128.01626 470 143.25629 
1 82.60097 1 97.84100 1 113.08103 1 128.32106 1 143.56109 
2 82.90577 2 98.14580 2 113.38583 2 128.62586 2 143.86589 
3 83.21057 3 98.45060 3 113.69003 3 128.93066 3 144.17069 
4 83.51537 4 98. 75540 4 113.99543 4 129. 23646 4 144.47549 

5 83.82017 s 99.06020 s 114.30023 5 129.54026 5 144.78029 
6 84.12407 6 99.36500 6 114.60003 6 129.84506 6 145.08509 
'1 84. 42977 7 99.66980 7 114.90983 7 130.14986 7 145.38989 
8 84. 73457 8 09.97400 0 115.21463 8 130.45466 8 145.69469 
9 85.03937 9 100.27940 9 115.51943 9 130.75946 9 145.99940 

280 85.34417 330 100.58420 380 115.82423 430 181.06426 480 146.3042!) 
1 85.64897 1 100.88900 1 116.12903 1 131.36906 l 146.60900 
2 85.95377 z l01. l!l380 2 116.43383 2 131.67386 2 146. 91389 
3 86. 26857 3 101.49860 3 116. 73863 3 131.97860 3 147. 21869 
4 86.56337 4 101.80040 4 117.04343 4 132.283{6 4 147.52350 

5 86.86817 5 102.10820 5 117.34823 5 132.5882"7 s 147.82830 
6 87.17297 6 102.41300 6 117. 6.5.301 6 132.89307 6 148.13310 
'1 87.47777 7 102. 71781 7 117.95781 7 133.19787 ., 148.43790 
8 81. 78258 II 103.02261 () 118.26264 8 133. li0267 8 148. 74270 
9 88.08738 9 103.32741 9 118-56744 9 133.80747 9 149.0'71i0 

Z90 88.39218 340 103.63221 390 118-87224 440 134.11227 490 149.35230 
l 88.69698 1 103.93701 1 119.17704 1 134. 41707 1 149.65710 
2 89.00178 2 104.24181 z 119.4818! 2 134. 72187 z 149-96190 
3 89.30658 3 104.54661 3 119. 78664 3 135.02667 3 150.26670 
4 89.61138 4 104. 85141 4 120.09144 4 135.83147 4 lli0. 57100 

5 89.91618 s 105.156Z1 5 120.39624 5 13/i.63627 s 150.87630 
6 90.22098 6 105. 46101 6 120. 70104 6 135.94107 6 151.18110 
'I 90.52578 7 105. 7/l.581 7 121. 00/;84 7 136.24587 7 151. 4S590 
8 90.83058 8 106.07061 8 121.31064 8 136.60067 8 151. 70070 
9 llL13538 I' ioo.a100 9 12L616ff !I Jll4, 86lit 7 ll J.62.09S5Q 



Foot. -
500 

I 
2 
3 
4 

5 
6 
'l 
8 
g 

510 
1 
2 
II 
4 

5 
6 
7 
8 
g 

!20 
1 
2 
3 
4 

5 
6 
7 
8 
p 

l530 
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v 
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9 
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j 
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LengtM-Fut to mews (from 1to1000 units}-Continued. 

Meters. I FOC>t. Meters. Foot. Meters. I Foot. Motors. Foot. 

152.40030 550 167.64034 600 182. 88037 650 198.12040 700 
152. 70511 1 167.94514 1 183.18517 1 198.42520 1 
153.00991 2 168.24994 2 183. 48997 2 198. 73000 2 
153.31471 3 168.55474 3 183. 79477 3 199.03480 3 
153.61951 4 168.85954 4 184.09957 4 199.33000 4 

153.92431 5 169.16434 5 184.40437 5 199.64440 5 
154.22911 6 169.46914 6 184. 70917 6 199.94920 6 
154.53391 7 169. 77:394 7 185. 01397 7 200.25400 7 
154.83871 8 170.07874 8 185.318n 8 200.55880 8 
155.14351 9 170.38354 9 185.62357 9 200.86360 9 

155.44831· 560 170.68834 610 185.92837 660 201.16840 710 
156. 75311 1 170.99314 1 · 186.23317 1 201.47320 1 
156.05791 2 171,29794 2 186.53797 2 201. 77800 2 
156.36271 3 171.60274 3 186.84277 3 202.08280 3 
156.66751 4 171.90764 4 187.14757 4 202.38760 I 4 

156.97231 5 172.21234 5 187.45237 5 202.692411 5 
157.27711 6 172. 51715 6 187. 75718 6 202.99721 6 
157.58192 7 172. 82195 7 188.00198 7 203.30201 I 7 
157.88672 8 173.12675 8 188.36678 8 203.60081 . 8 
158.19152 g 173.43156 9 188.67158 g 203. 91161 I 9 

158.49632 570 173. 73635 620 188.97638 670 204.21641 720 
158.80112 1 174.04115 1 . 189.28118 l 204.52121 1 
159.10592 2 174.34595 2 189. 58598 2 201.82001 z 
159.41072 3 174.65075 3 189.89078 3 205.13081 3 
1511. 71552 4 174.96665 4 190.19558 4 205.43561 4 

160.02032 5 176,26035 5 190.50038 5 205. 74041 5 
160.32512 6 175.56516 6 190. 80.518 6 206.04521 6 
160.62992 7 175.86995 7 191.10998 7 206.35001 7 
160.93472 8 176.17475 8 191.41478 8 206. 65481 c 
161.23952 g 176.47956 9 191.71958 9 206.95961 g 

161.54432 580 176. 78435 630 192.02438 680 207.26441 730 
161.84912 1 ln.osg1s 1 192.32918 1 207.60022 1 
162.15392 2 177.39395 2 192.63399 2 207.87402 2 
162.45872 3 177.69876 3 192.93879 3 208.17882 3 
162. 76353 4 178.00366 4 193.24359 4 208. 48362 4 

163.06833 5 178.30836 5 193.54839 5 208. 78842 5 
163.87313 6 178.61316 6 193.85310 6 209.09322 6 
163.67793 7 178.91796 7 194.15799 7 209.39802 7 
163.98273 8 179.22276 8 194.46279 8 209. 70282 8 
164.2.8753 9 179.62756 9 194. 76759 9 210.00762 9 

164.59233 590 179.83236 640 195.07239 690 210.31242 740 
164.89713 1 180.13716 1 l!lil.37719 1 210. 61722 1 
165.20193 2 180. 44196 2 195.68199 2 210.92202 z 
165.50673 3 180. 74676 3 195.98679 3 211.22682 3 
165.81153 4 181.05166 4 196.291119 4 211.53162 4 

166.116331 5 181.35636 5 196.S9639 5 211. 83642 s 
166. 42113 6 181. 66116 6 196.9011P 6 212.14122 l 6 
166. 72593 7 181.96596 7 197. 20599 7 212. 44602 7 
167.03073 8 182.27076 8 197.61080 8 212. 75083 8 
167.83663 9 182.&7667 ll • 197.81660 9 213.0556S g 

Meters. 

213. 
213.665 

36043 
23 

003 
83 

213.07 
214.274 
214.6 7963 

214.8844 3 
23 
03 

215.1~ 
215.494 
215. 79883 
216.103 63 

0843 216.4 
216. 71323 
217.01803 
217.32283 
217.62764 

217.93244 
218.23724 
218.54204 
218.84684 
219.15164 

219.45644 
219. 76124 
220.06004 
220.37084 
220.67564 

220.98044 
221.28524 
221.59004 
221.89484 
222.19964 

222.50445 
222.80925 
223.11405 
211:1.41885 
223.~65 

224.028.flS 
224.33325 
224.63805 
224.94285 
225.24765 

225.55245 
225.85725 
226.16205 
226.46685 
226. 77165 

227.07645 
ZP.38125 
'227.68506 
227.99'.186 
228.29566 



40 U. S. COAS'l' AND GEODETIC SURVEY. 

Lengths-Fut to ~ters (jrom 1 to 1000 tmits)-Continued. 

Feet. Meters. I~ Meters. Feet. Meters. Feet. Meters. Feet. Meters. 

750 228.60046 800 243.84049 850 259.08052 900 274.32055 950 289.56058 
1 228.00526 1 244.14529 1 259.38532 1 274.62535 1 289.86538 
2 229.21006 2 244.45009 2 ~.69012 2 274. 93015 2 290.17018 
3 229.51486 3 244.75489 3 ~.99492 3 275.23495 3 290.47498 
4 2?11.81966 4 245.05969 4 260.29972 4 275.53975 4 290. 77978 

5 230.12446 5 245.36449 5 260.60452 5 275.84455 5 291.08458 
6 230.42926 6 245.66929 6 260.90932 6 276.14935 6 291.38938 
7 230. 73406 7 245.97409 7 261.21412 7 276.45415 7 291.69418 
8 231.03886 8 246.27889 8 261.51892 8 276. 75895 8 291.99898 
9 231.34366 g 246.58369 9 261.82372 9 277.06375 9 292.30378 

760 231.64846 1110 246.88849 850 262.12862 910 277.36855 960 292.60859 
1 231.95326 1 247.19329 1 262.43332 1 277.67336 1 292.91339 
2 232.~ 2 247.49809 2 262. 73813 2 277.97816 2 293.21819 
3 232.56287 3 247.80290 3 263.04293 s 278.28296 3 293.52299 
4 232.86767 4 248.10770 ' 263.34773 4 278.68776 4 293.82779 

5 233.17247 5 248.4WO 5 263.65253 s 278.89256 5 294.13~ 
6 233.47727 6 248. 71730 6 263.95733 6 279.19736 6 294.43739 
!I . 233. 78207 7 249.02210 7 264.26213 7 279./i0216 7 294. 74219 
8 234.08687 8 249.32690 8 264.56693 8 279.80696 8 295.04699 
9 234.39167 9 249.63170 9 264.87173 9 28().11176 9 295.35179 

770 234.69647 820 249.93650 870 265.17653 920 280.41656 970 295.65659 
1 235.00127 1 2/i0.24130 1 265.48133 1 28(). 72136 1 295.96139 
2 235.30607 2 2/i0.54610 2 265. 78613 2 281.02616 2 296.26619 
s 235.61087 s 2/i0.85090 3 266.09093 3 281.33096 3 296.57099 
4 235.91567 4 251.15570 4 266.39573 4 281.63576 4 296.87'79 

5 236.22047 5 251.46050 5 266.70053 s 281.94056 5 297.18050 
6 236.52527 6 251. 76530 6 267.00533 6 282.24536 6 297. 481i.19 
7 236.83007 7 252.07010 7 267.31013 7 282. 5/i017 7 297. 79<00 
8 237.13487 8 252.37400 8 267.61494 8 282.85497 8 298.09500 
9 237.43967 9 252.67971 9 267.91974 9 283.15977 9 298.39980 

780 237. 74448 830 252.98461 880 268._22454 930 283.46457 980 298.70460 
1 238.04928 1 253.28931 1 268.52934 1 283. 76937 1 299.00940 
2 238.35408 2 253.59411 2 268.83414 2 284.07417 2 299.31420 
3 238.65888 3 253.89891 3 269.13894 3 284.37897 3 299.61900 
4 238.96368 4 254.20371 4 269.44374 4 284.68377 4 299.92380 

5 239.26848 5 254.li0851 5 269.74854 s 284.98867 5 800.22860 
6 239.57328 6 254.81331 6 270.05334 6 285.29337 6 300.53340 
7 239.87808 7 255.11811 7 270.35814 7 285.59817 7 800.~ 
8 240.18288 8 255.42291 8 270.66294 8 285.00297 8 301.14300 
9 240.48768 9 255.72771 9 270.96774 9 286.mT/ 9 301.44780 

'190 240. 79248 840 2.56.03251 890 ZTl.27254 940 286.51257 ggo 301. 76260 
1 241.09728 1 2.56.33731 1 271.57734 1 286.81737 1 302.0.5740 
2 241.40208 2 2.56.64211 2 271.88214 2 287.12217 2 302.362ro 
3 241. 70688 3 ~-94691 3 272.18694 3 287.42697 3 302.66701 
4 242.01168 4 257.25171 4 272.49174 4 287. 73178 4 302.97181 

s 242.81648 5 257.65652 5 272. 79655 5 288.03658 5 303.27661 
6 242.62129 6 257.86132 6 273.10135 6 288.34138 6 800.58141 
7 242.92609 7 268.16612 7 273.40615 7 288.64618 7 800.88621 
8 243.23089 8 258.47092 8 273. 71095 8 288.95098 8 304.19101 
II 248.631i69 9 258.77572 9 274.01675 I) 289.25578 II 804.49581 
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Feet. 

3.28083 
6.56167 
9.84250 

13.12333 

16.40417 
19.68500 
22.00583 
26.24667 
29.62760 

32.80833 
36.08917 
39.37000 
42.65083 
46.93167 

49.21250 
62.411333 
65.77417 
69.05500 
62.33583 

65.61667 
{18.89750 
72.17833 
75.45917 
78. 74000 

82.02083 
85.30167 
88.58250 
91.86333 
115.14417· 

118.42600 
101. 70583 
104.98667 
108.26760 
111.64833 

114.82917 
118.11000 
121.30083 
124.67167 
\27.96250 

131.23333 
134.61417 
137. 79500 
141.07683 
144.36667 

147.63750 
150.111833 
154.19917 
167.48000 
160. 7608a 

Ltngths-Metera to feet (from 1to1000 units). 

(Reduction tnctor: 1 mct.cr-3.280833333 feet.] 

Me- Feet. Me- Foot. Me- Feet. tcrs. tors. tors. 

50 164.04167 100 328. 08.'l33 150 492.12500 
1 167. 32250 1 331.36417 1 49.5.40583 
2 170.60033 2 334.64500 2 498.68667 
3 173.88417 3 337.92583 3 501.96750 
4 177.16500 4 341.~7 4 605.24833 

s 180.44583 5 344.48750 5 508.52917 
6 183.72667 6 347. 70833 6 611.81000 
7 187.00750 7 351.04917 7 615.00083 
8 190.28833 8 354.33000 8 &18.87167 
9 193.56917 9 357.61083 g li21. 6.5250 

60 196.85000 110 860.89167 160 624.113333 
1 200.13083 1 364.17250 1 628.21417 
2 203.41167 2 867.45333 z li31. 49.'\00 
3 206.69250 3 870.73417 s 634. 77583 
4 209.97333 4 874.01500 ... 1i38. <li667 

s 213.25417 5 877,29583 5 S41.S3750 
6 216.631100 6 880.67667 6 li«.61833 
7 219.81583 7 883.85750 7 647.89917 
8 223.09667 8 387.13833 8 1151.18000 
9 226.37760 9 890.41917 9 65'-46083 

70 229.65838 120 39,1. 70ooo 170 1157. 74167 
1 232.93917 1 896.98083 l 661.02250 
z 236.22000 2 400.26167 2 1164.80333 
3 239.50083 8 403,54250 s 567.68417 
4 242.78167 4 406.8Zi33 4 670.86500 

s 246.06250 5 410.10417 5 674.1'583 
6 249.84333 6 413.38500 6 677.42667 
7 252.62417 7 416.66583 7 liS(). 70750 
8 255. 90000 8 419.94667 8 688.98883 
9 269.18683 9 423.22750 g 687.26917 

80 262.46667 130 42U0833 180 69().11/iOOO 
1 265. 74700 1 429.78917 1 693.83083 
2 269.02833 2 433.07000 2 607.11107 
3 272.80917 8 436.35083 3 600.39250 
4 276.60000 4 439.63167 4 6()3.67333 

5 278.87083 5 442.ll12ll0 5 606.115417 
6 282.15167 6 446.19333 6 610.23500 
'I .286.43250 'I 449.47417 'I 613.61583 
8 288.71333 8 452.75500 8 616. 79667 
g 291.99417 g 456.03583 g ~.on50 

90 291!.27/iOO 140 (59.31667 190 623.35833 
1 298.65.583 1 462.69750 1 626.63917 
2 301.83667 2 466.87833 2 629.92000 
3 306.11750 3 469.15917 3 633.20083 
4 308.39833 4 472.44000 4 836.48167 

5 311.67917 5 475.72083 5 639.76250 
6 314.96000 6 479.00107 6 643.04333 
7 318.24083 7 482.28250 7 646.32417 
8 321.62167 8 485.&6333 8 649.60500 
9 824, IJQ2lj() 9 '88.84417 9 @62,88683 

Me- Feet. tors. 

200 656.16667 
1 659.44750 
2 662. 72833 
3 666.00917 
4 669.2900() 

5 672.57083 
6 675.85167 
7 679.13250 
8 682.41333 
9 6&.69417 

210 688.97li00 
1 692.~ 
2 695.53667 
3 698.81750 
4 702.09833 

5 70.'l.97917 
6 708.66000 
7 711.94083 
8 715.22167 
g 718.60250 

220 721. 78833 
1 725.06417 
2 728.34500 
8 731.62583 
4 734.00667 

5 738.187li0 
6 741.46833 
7 744. 74917 
8 748.03000 
9 751.31083 

290 754.59167 
1 757.87250 
2 761.16333 
s 764.43417 
4 767.71600 

5 770. ll958."J 
6 774.27667 
7 m.115750 
8 780.83833 
g 784.11917 

240 787.40000 
l ?9().68083 
2 793.96167 
s 797. 24250 
4 800.6Zl33 

5 803.80417 
6 807. 08.'iOO 
'I 810.36583 
8 813.64667 
9 816.WlflJ 



42 U. S. COAST AND GEODETIC SURVEY. 

Lmgtha-Meter11 to feet (from 1 to 1000 unit&)-Continued. 

M&- Feet. Mo- Feet. M&- Foot. Mo- Foot. Mo- Feet. ters. ters. ters. ters; tors. 

250 ~.20833 300 984.25000 350 1,148.29167 <l-00 1, 312. 33333 450 1,476.37500 
1 823.48917 1 987.53083 1 1, 161. 67250 1 l, 315. 61417 1 M~U~~ 2 8.26. 77000 2 990.81167 2 l, 154. 85333 2 1,318.89500 2 
3 830.05083 3 994.09250 3 l, 158.13417 3 1,322.17583 3 1: 486. 21750 
4 833.33167 4 997.37333 4 l, 161. 41roO 4 1,325.40067 4 1, 489. 49833 

5 836.612.'iO 5 1,000.65417 5 1, 164.69583 5 1, 328. 73750 5 1, 492. 77917 
6 839.89333 6 1, ()03. 93500 6 1, 167. 97667 6 1, 332. 01833 6 1,496.06000 
7 843.17417 7 1,007.21583 7 l, 171. 25750 7 1,335.29917 7 1, 400.34083 
8 846.45500 8 1,010.49667 8 1,174.63833 8 1, 338. 58000 8 1,502.62167 
9 849. 73583 9 1,013.mro 9 1, 177. 81917 9 1, 341. 86083 9 1, 505. 90250 

260 853.01667 310 1,017.05833 360 1, 181.10000 410 1,345.14167 460 1 li09.18333 
1 856.29750 1 1, 020. 33917 1 1, 184. 88083 1 1, 348. 42250 1 l;s12.46417 
2 859.67833 2 l,o::3. 62000 2 1, 187. 66167 2 1, 351. 70333 2 1, 615. 74500 
3 !',62. 85917 3 1, o::a. 90083 3 1, 100. 94250 3 1,354.98417 3 1,519.02583 
4 866.14000 4 1, 030.18167 4 l, 194.22333 4 1, 358. 26500 4 1,522.30667 

5 869.4ro83 Ii 1,003.46250 B 1,197.50417 5 1,361.54583 5 1,625.58750 
6 872. 70167 6 1, 036, 74333 6 1, :ni. 78500 6 1, 364. 82667 6 1, 528. 86833 
'J 875.98250 7 I, 040. 02417 ' I, 204. 06.583 ' 1,368.10750 ' 1, 532.14917 
8 879.26333 8 1, 043, 30llOO 8 l,lm.34667 8 1, 371. 38833 8 1, 535, 43000 
9 882.54417 9 1, 046. 58583 9 1,210.62750 9 1,374.66917 9 1,638. 71083 

270 885.82500 320 1,049.86667 370 1, 213. 90833 420 1,377.95000 470 1,641.99167 
1 889.10683 l 1,053.14750 1 1, 217.18917 1 1, 381. 23083 1 1, 545. 27250 
2 892.38667 2 1, 056. 42833 2 1, 220. 47000 2 1,384.61167 2 1, 548. 55.133 
3 895.66750 3 l,059. 70917 3 1,223. 75083 3 J.,387. 79.MO 3 1,651.83417 
4 898.94833 4 1, 062. 99000 4 1,227 .03167 4. 1,391.07333 4 1,65.5.11600 

5 002.22917 5 1, 066. 27083 Ii 1, 230. 31250 5 1,394.35417 5 1,558.39583 
6 905.61000 6 1, 069. 65167 6 1, 233. 59333 6 1, 397. 03500 6 1, 561. 67667 
7 908. 70083 7 1,072.83250 7 1,236.87417 7 1, 400. 91583 7 1, 664. 95750 
8 912.07167 8 1, 076.11333 8 1,240.15500 8 1,404.19667 8 1, 568. 23833 
9 915.35250 9 1,079.39417 9 1, .243. 43583 9 1,407.47750 9 1, 671. 51917 

.280 918.63333 330 1, 082. 67500 380 J,246. 71667 430 1, 410. 76833 480 1, 674. 80000 
1 921.91417 l 1, 085. 95583 1 1, 249. 99750 1 1,414.03917 1 1,578.08083 
2 925.19500 2 1,089.23667 2 1, 253. 27833 a 1,417.32000 2 1,581.36167 
3 928.47583 3 1,092.61760 3 1, 256. 05917 3 1, 420. 60083 3 1, 684. 64250 
4 931. 76667 4 1, 095. 79833 4 1, 269. 84000 4 1, 423, 88167 4 1,687.92333 

5 935.03760 5 1, 099, 07917 5 1, 263.12083 5 1,427.16250 5 1, li91. 20417 
6 038.31833 6 l, 102. 36000 6 1, 266. 40167 6 1, 430. 44333 6 l, OlH. 48500 
7 941.69917 7 l, 105. 64083 ., 1, 269, 68250 7 1, 433, 72417 7 1,697. 76583 
8 944.88000 8 1, 108. 92167 8 1, 272. 96333 8 1, 437. 00.500 8 1, 601.04667 
9 948.160!!3 9 1, 112. 20260 ll 1,276.24417 9 1, 440. 28583 9 1,00f.32700 

290 951.44167 340 I, 111;. 48333 390 1,279.52500 440 1, 443. 66667 490 1, 607. 60833 
1 954. 72250 l l, 118. 76417 1 1, 282. 80583 1 1, 446. 84750 1 l, 610.88917 
z 058.00033 2 1, 122. 04500 2 1,286.08007 2 1, 4'50.12833 z l,6H.17000 
3 961.28417 3 1, 125. 32683 3 1,289.36750 3 1, 453. 40917 3 1,617.46083 • 96U6500 • 1,l..28.ooe67 • 1, 292. 64833 4 1, 456. eoooo • 1, 62(). 73167 

5 967.84583 5 1, 131. 88760 5 1,295.92917 5 1,459.97083 5 1,624.01250 
6 971.12667 6 l, 136-16833 6 1,299.21000 6 1,463.25167 6 1, 627. 29333 
7 974.40750 7 l, 138. 44917 7 l, 302. 40083 7 1, 466. 63250 7 1,630.67417 
8 1177. 6883:l 8 l, 141. 73000 8 1,306. 77167 8 M~:= 8 1, 633. 86500 
9 980.96917 1146.01083 9 i aoe. 062liO 9 II 1 637.13683 
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LengtluJ-Metera w/eet (from 1ro1000 ttnits)-Continued. 

Me- Feet. Me- Foot. Me- Feet. Me- Feet. Me- Feet. ters. ters. ters. ters. ters. 
--

500 1,640.41667 550 1,804.45833 600 1,068.li()()()() 650 2, 132,54167 700 2, 296. 58333 
1 1, 643. 69760 1 1, 807, 73917 1 1, 971. 78083 1 2, 135. 82250 1 2,299.86417 
2 1, 646. g7833 2 1,811.02000 2 1, 975. 06167 2 2, 139.10333 2 2, 303.14500 
s 1,650.20917 3 1,814.30083 3 1,978.34250 s 2, 142.38417 3 2, 306. 42583 
4 1, 653. &4000 4 1,817.68167 4 1,981.62333 4 2, 145. 66liOO 4 2,300. 70667 

5 1,656.~ 5 1,~.86250 5 1,984.00417 5 2, 148. 94583 5 2,312.98750 
6 1, 660.10167 6 1,824.14333 6 1, 988.18500 6 2, 162. 22667 6 2, 316. 26833 
'I 1, 663. 38250 7 1,827.42417 7 1,001.46583 'I 2, 155. 50750 'I 2,319.54917 
8 1, 666. 66333 8 1, 830, 70500 8 1, 004. 74667 8 2, 158. 78833 8 2,322. 83000 
9 1,669.94417 9 1, 833. 98583 9 1, 998, 02750 9 2, 102. 06917 9 2, 326.1108a 

lllO 1, 673. 22500 560 l,837.26667 610 2,001.30833 660 2,165.35000 710 2,329.39167 
1 1, 676. (,0583 1 1,840.54750 1 2,004.58917 1 2, 168. 03083 1 2, 332. 67250 
2 1, 679. 7S667 2 1, 843. 82833 2 2,007.87000 2 2, 171.91167 2 2, 335. 95333 
3 1,683.06750 3 1,847.10917 3 2, 011.16083 3 2, 175.19250 3 2,330. 23417 
4 1,686.34833 4 1, 850, 39000 4 2,014.43167 -4 2, 178. 47333 4 2, 342. 51000 

5 1,689.62917 5 1,853.67083 5 2,017. 71250 5 2, 181. 75417 5 2,345. 7ll583 
6 1, 692.111000 6 1,856.95167 6 2, 020. 00333 6 2, 185. 03500 6 2, 349. 07667 
7 1,096.10083 7 1, 860. 23250 7 2,024.27417 7 2, 188. 31583 7 2,352.35750 
8 1, ()99. 47107 8 1, 863. 51333 8 2, 027. 55500 8 2, 191.50067 8 2, 355. 63833 
g 1, 70'2. 75250 9 1,866. '19417 g 2, 030. 83583 9 2,194.8n50 9 2, 358, 91917 

520 1, 706. 03333 570 1,870.07500 620 2, 034.11667 670 2, 198.15833 720 2, 362. 20000 
1 1, 709.31417 1 1,873.35583 1 2,037.3J750 1 2, 201. 43917 1 2 365.48083 
2 1, 712.69500 2 1, 876. 63667 2 2, 040. 67833 2 2, 204. 7.0000 2 2: 368. 76167 
3 1, 715. 87583 3 1,879.91750 3 2,043.95917 s 2, 208. 00083 s 2,372.04250 
4 1,719.15667 .. 1, 883.19833 .. 2,047.24000 4 2,211.28167 4 2, 375. 32333 

5 1, 722. 43700 5 1,886.47917 5 2,050.WJSS 5 2, 214. 56250 5 2,378.60417 
6 1, 725. 71833 6 1, 889. 76000 6 2,D.53.80167 6 2,217.84333 6 2, 381. 8&500 
ll 1, 728. 00\)17 7 1, 893. 04083 7 2,057.08250 7 2, 221.12417 7 2, 385. 16583 
8 1, 732. 28000 8 1,800.32167 8 2, 060. 36333 8 2,2U40.500 8 2,38R. 44667 
9 l, 730. 60083 9 1,899.00260 9 2,003.64417 9 2, 227. 68583 9 2,3\ll. 72750 

aso 1, 738.84167 580 1, 902. 88333 630 2, ()66. 92500 680 2, 230. 96667 730 2, 31)5. 00833 
1 1, 742.122.50 1 1, 906.16417 1 2,070.20583 1 2,234.24750 1 2, sos. 28917 
2 1, 746.40333 2 1, 909. 44500 3 2,073.48067 2 2, 237. 52833 2 2, 401. 57000 
3 1, 748.68417 3 1, 912. 72583 3 2,076. 76750 9 2,240.80917 3 2 404.85083 
4 1, 761. 96500 4 1,916.00667 4 2,080.04883 4 2,244.09000 4 2; 408.13167 

5 1, 7511. 24583 5 1, 919. 28750 5 2, 083.32917 5 2, 247.37083 5 2, 411. 41250 
6 1, 758.62667 6 1, 922. 56833 6 2, 086. 61000 6 2, 250."65167 6 2 414.69333 
7 1, 761. 80760 7 1, 0?5. 84917 7 2, 089. 89083 7 2, 253. 93250 7 2:417.97417 
8 1 765.08833 8 1, 929.13000 8 2, 093.17167 8 2, 257. 21333 8 2, 421. 25500 
p 1: 768.36917 g 1, 932, 41083 9 2, 096. 45250 9 2,260.49417 g 2, 424. 63583 

540 1, m.6li000 590 1, 1135.69167 640 2, 099. 73333 690 2, 263. 77500 740 2,427.81667 
1 1 774.93083 '1 1,938.97250 1 2,103 01417 '-. 1 2,267.05583 1 2, 431.<J!l7/i0 
2 1: 778.21107 2 1, 942, 25333 z 2, 106. 29600 z 2, 270. 83667 2 2 434.37833 
8 1, 781.49250 3 1,945.Mn7 3 2, 100.67683 3 2,273.61750 3 2: 437. 6.5917 
4 1, 784. 77333 4 1, 948, 81000 4 2, 112. 85007 4 2,276.89833 4 2, 440. 94000 

• I 

5 1, '188.05417 5 1, 962. 09l583 5 2,116.13750 5 2,280.17917 5 2, 444, 22083 
6 l, 791. 33500 6 1, 955.37667 6 2, 119.41833 6 2, 283. 46000 6 2,447.50167 
7 1, '194.61583 7 1,958.65750 7 2, 122. 69917 7 2, 286. 74083 7 2, 450. 78250 
8 1, 797.89667 8 1,961.93833 8 2,125.98000 8 2,290.02167 8 2,454.06333 
9 ~8Ul.177li0 9 l OCll).2lill.7 9 ~J.211,l)5()83 9 22113.~ 9 2,'67.aul7 
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Lengtha-Metera to feet (jrom 1 to 1000 units)-Continued. 

M'e- Feet. Me- Feet. Me- Feet. Me- Foot. Me- Foot. ters. tcrs. ters. tcrs. ters. 

750 2,460.62500 800 2, 624. 66667 850 2, 788. 70833 900 2, 952. 7li000 950 3, 116. 79167 
1 2,463.90583 l 2,627.94750 1 2, 791. 118917 1 2, 956. 03083 1 3,120.07250 
2 2, 467 .18667 2 2, 631. 22833 2 2, 795, 27000 2 2, IJS9. 31167 2 3, 123. 3.5333 
3 2, 470. 46750 3 2, 634. 50917 3 2, 798. 55083 3 2, 962. 59250 3 3, 126.63417 
4 2, 473. 74833 4 2,637. 79000 4 2, 801. 83167 4 2, 965, 87333 4 3, 129. 91500 
5 2,477.02917 5 2, 641. 07083 5 2, 805.11260 5 2, 969.15417 5 3, 133. 19583 
6 2, 480. 31000 6 2, 644. 35167 6 2,808.39333 6 2, 972, 43500 6 3, 136. 47667 
'I 2,4&.50083 7 2,647.63260 7 2,811.67417 7 2, 975, 71583 'I 3' 130. 75750 
8 2, 486. 87167 8 2, 65(). 91333 8 2, 814. 96500 8 2, 978. 09667 8 3, 143.03833 
9 2, 490.16260 9 2,6.54.19417 9 2, 818. 23583 9 2,982.27760 9 3,146.31917 

760 2 493.43333 810 2, 667. 47500 860 2,821.51667 910 2, 985, 55833 960 3, 149.60000 
1 2:496. 71417 1 2, 660. 75583 1 2, 824. 79750 1 2, 988, 83917 1 3, 162. 88083 
2 2, 499. 99500 2 2, 664. 03667 2 2, 828. 07833 2 2, 992.12000 2 2, 166.16167 
3 2, 503. 27583 3 2,667.31750 3 2,831.35917 3 2, 995, 40083 3 3, lli9. 44250 
4 2, ti06. 55667 4 2, 670. 69833 4 2, 834. 64000 4 2, 998. 68167 4 3,162. 72333 
5 2,509.83750 5 2, 673. 87917 5 2,837.92083 5 3,001. 96260 5 3,166.00417 
6 2, 513.11833 6 2,677.16000 6 2, 841. 20167 6 3, 005. 24333 6 a, 100.28500 
7 2, 516. 39917 7 2, 680. «083 ' 2, 844. 48260 7 3, 008. 52417 7 3, 172.56583 
8 2, 519. 68000 8 2, 683. 72167 8 2,1147.76333 8 3, 011. 80500 8 3, 175, 84667 
9 2,622. 96083 9 2, 687. 002.50 9 2, 851. 04417 9 3,015.08583 9 3, 179.12750 

770 2, 626. 24167 820 2, 690. 28333 870 2, 854. 32500 920 3,018.36667 970 3, 182. 40833 
1 2, 529, 52260 1 2,693.66417 1 2, 857. 60583 1 3, 021. 64750 1 3, 185. 68917 
2 2, 532. 80333 2 2, 696. 84500 2 2, 860. 88667 2 3, 024. 92833 2 2, 188. 97000 
3 2,536.08417 3 2, 700.12583 3 2, 864. 16750 3 3, 028. 20917 3 a, 192. 25083 
4 2, 539. 36500 4 2, 703.40667 4 2,867.44833 4 3, 031. 49000 4 3, 195. 53167 
5 2,642.64583 5 2, 706. 687li0 5 2, 870. 72917 5 3, 034. 77083 s 8, 198. 81260 
6 2,646.92667 6 2, 709. 96833 6 2,874.01000 6 3, 038. 05167 6 3, 202. 09333 
7 2,649.20750 7 2, 713.24917 7 2, 877. 29083 7 3,041.33260 7 3,205.37417 
8 2,552.48833 8 2, 716. 63000 8 2, 880. 67167 8 3, 044. 61333 8 3, 208. 65500 
9 2, 555, 76917 9 2, 719. 81083 9 2, 883. 85250 9 3,047.89417 9 a,211.9:JM3 

780 2,559.05000 830 2, 723. 00167 880 2, 887.13333 930 3, OISl.17500 980 3, 215. 21667 
1 2, 562. 33083 1 2, 720.37250 1 2, 890, 41417 1 3, 054. 45583 1 3, 218. 49750 
2 2, 665. 61167 2 2, 729. 65333 2 2, 893. 69500 2 3,057. 73667 2 3, 221. 77833 
3 2, 668. 89250 3 2, 732. 93417 3 2, 896. 97583 3 3,061.01750 3 3,225.05917 
4 2,672.17333 4 2, 736. 21500 4 2, 900. 25667 4 8, 064. 29833 4 3, 228. 34000 
5 2,675.45417 5 2, 739. 49583 s 2, 903, 53750 s 3,067.57917 5 3, 231. 62083 
6 2, 678. 73500 6 2, 742. 77667 6 2, 906, 81833 6 3, 070. 86000 6 8,234.90167 
7 2,582.01583 7 2, 746.06750 7 2, 910. 09917 7 3, 074.14083 7 3, 238.18250 
8 2, 586, 29667 8 2, 749. 33833 8 2, 913° 38000 8 3,077.42167 8 3, 241. 46333 
9 2, 588. 67750 9 2, 762. 6rn11 g 2,916.66083 9 3,080. 70250 9· 8,Ul.74417 

790 2, 691. 85833 840 2, 755. 90000 890 2, 919. 94167 940 8, 083. 98333 990 8, 248. 02500 
1 2, 695.13917 1 2, 759.18083 1 2, 923, 22260 1 2,087.26417 1 3,261.30583 
2 2,008.42000 2 2, 762. 46167 2 2, 926. 50333 z 3,090.64500 2 8, 254. 58667 
3 2, 001. 70083 s 2, 765. 74250 3 2, 929. 78417 3 3, 093, 8e583 3 3, 267. 86750 
4 2, 6()4. 98167 4 2, 769. 02333 4 2, 933. 06500 4 3,097.10667 4 3,261.14833 
5 2, 608. 26260 s 2, 772. 30417 5 2,936.34583 5 3,100.88750 5 3, 264. 42917 
6 2,611.64333 6 2, 775. 68500 6 2, 939, 62667 6 a, 103. 66833 6 a, 267. 11000 
7 2,614.82417 7 2,778.8M83 7 2, 942. 90750 7 3, 100. 94917 7 a, 210. 99083 
8 2, 618.10500 8 2, 782.14667 e 2, 946.18833 8 a, 110. 23000 8 3, 274. 27167 
II 2,621.38583 9 2,785.U750 9 2,949.46917 9 8,113.61083 9 3' 277. 65260 
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2. Appendix 8, Report for 1886. 
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4. Appendix 10, Reportfor 1694 (super· 
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76). 

5. Appendix 6, Report for 1901. 

6. Special Publlcatlon No. 70. 
7. Appendix EEE, Annual Report of 

the Chief of Engineers, 1902. 
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seded by s. P. No. 88). 
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seded by s. P. No. 68). 
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the city of Cl nclnnatl. 
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26. Special Publlcatlon No. 46. 

27. Special Publication No. 54. 
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29. Special Publication No. 74. 
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31. Special Publication No. 79. 
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INDEX TO POSITIONS, DESCRIPTIONS, SKETCHES, AND ELEVATIONS. 

Station. 

Albany courthouse cupola ................................... . 
Alsen Peak, partly cleared, wooded summit ................... . 

*1!~~!~~~'. :~~~:::::::::: :: : : : : : : : : : : : : :: :: : : : : : :: : ::::::: 
Astronomic station: 

Central Point. ............................................ . 
Corning ................................................... . 
Eugene ................................................... . 
Gazelle .................................................... . 
Redding .................................................. . 
Tacoma •................................................... 

Dalch .•....•................................................... 
BnllDutte .................................................... . 

1:¥!~~ ~~~~~ ~~~~~'. ~~~~~:!'.~:::::::::::::::::::::::::::::::::: 
Bel. ........................................................... . 

~j~f.'.:1~~~·.:.~r-t~~.~::::::::::::::::::::::::::::::::::::::::: 
~~'tl'~e~(d!ftr:)~~':".: ::: : ::: : : : : : : : : : : : : : : : : :: :: : : : : :: :: ::::: :::: 
Bos ........................................................... . 
Brown Point Lighthouse ...................................... . 
BullyChoop .................................................. . 
Burg ...•.......•............................................... 
Burn .......................................................... . 

Cannibal Peak, highest wooded summit ....................... . 
cem ......••...........•..•...•.••.......•.........•..........•. 
Central Point astronomic station .............................. . 
Central Point latitude station ................................. . 
Chemawa tank ................................................ . 
China Mountain (not the cairn) ............................... . 
Christian Church spire, Springfield ............................ . 
City Hall, Tacoma .........•................................... 
Corning astronomic station .................................... . 

~~~'Ms%i:.i<i-ctij)o1ii.::::: :: :: : : : : :: :: : : : : : : : : : : : : : : : : : : : : : : : 
Corvallis, open cupola .....••..•.••.........•................... 
Courthouse: 

CrJ~§~~;~~~·: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~:::: ~: ~: 
E:~!is::::'. :: : : : : :: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: :: : :: 
Deady Hall west tower, Eugene .............................. . 
Deschutes Peak ............................................... . 
Diamond Peak ................................................ . 
Dodson (U. s. 0. 8.) .......................................... . 
Dron ....................•. ·:· ...................... , .......... . 

Eagle, cairn ................................................... . 
Eugene: 

Astronomic station ..... '· ................................. . 
Baptist Church spire •...................................... 
Courthouse !la!?J>ole .•...................................... 
Deady Hall, wost tower ................................... . 

~~~rr~~~~~r~~:: :: : : :: : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : 
Petterson School spire ..................................... . 
United Brethren Churrh ~plre. ............................ . 
W. O. W. Hall spire •........•............................. 

Fairdale Peak ..•••.•.........•................................. 
Fairview •.••.••..•....•........................................ 
Fir ••...•..••••....•.•............... ········ .......•........... 
Forest Peak, tallest trees ...................................... . 

Gazelle astronomlc station ...... ' .........••.....•..........•.. 
Goory School spire, Eugene •.......•........................•.. 
Gost Mountain •...............•.•...•....•........••...••...•. 
Goose Nest, tall tree ..............................•.....•....... 

g~-~:·.:::::::::::::::::::::::::::::::::::::::::::::::::::: 

---··---------
Posl- Descrlp- Sketch. Eleva-
tion. tlon. tlou. 

---------
Page. Page. Numhu. Page. 

18 6 22 
18 5 22 
18 6 22 
15 4 21 
15 4 22 

15 34 21 
13 34 
11 2ll 5 
10 25 4 21 
13 34 3 21 
13 33 7 22 

19 . 36 6 
17 6 22 
JO 24 3,~ 21 
17 35 ········22 12 29 6 
12 31 7 22 
19 6 
10 26 Ii 21 
14 4 21 
10 . 25 4 21 
13 33 7 22 
20 7 22 
13 3 21 
16 35 5 21 
13 32 7 22 

18 5 22 
19 6 22 
15 34 4 21 
15 34 4 
lR 6 22 
14 4 21 
16 35 5 
20 7 22 
13 34 3 
13 33 3 
)8 6 22 
!)! 6 22 

17 35 5 
13 34 8 21 
20 7 22 
14 3,4 21 

20 36 7 22 
12 30 6. 7 22 
16 35 6 
20 7 22 
16 5 22 
16 Ii 2J 
13 33 7 2l 

19 6 2l 

11 29 5 
17 35 5 
17 35 5 
16 35 5 
16 35 5 
17 35 5 
17 35 5 
J6 35 5 
17 35 5 

19 6 22 
11 26 5 21 
JO 6 22 
18 6 22 

10 25 4 21 
16 35 5 ., ...... 22 
20 7 
15 4 21 
15 4 21 
13 33 7 22 
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Index to positions, description;, sketches, and elcvations.---Contlnucd 

Station. 

Hal. .......................................................... . 

N~Tlit::.::::::::::::::::::::::::::::::.:::::::::::::::::::::: 
Herman Peak, wooded summit ............................... . 
High Rock~ Ore~ ........................................... .. 

WJ11~~~~~ :~~: ~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
Hult .......................................................... . 
Hurst ••••.••.•••............................................... 

Kent .......................................................... . 

~~.:.·:.::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Lam .......................................................... . 
Larch ............•............................................. 
Lassen Peak ................................................. .. 
Latitude station: 

Central Point ............................................. . 
Portland .................................................. . 
Roseburg ................................................ .. 

Lebanon, tall brick chimney .................................. . 

~~!:;~:~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~I 
Longitude station, Portlnnd ................................... . 
LostPeak .................................................... . 
Lyons ......................................................... . 

Marble Mountain ............................................. . 

rr:gs~ii6i3iiit.e: ::: : :::::: ::: :: :: :: : : :: : : : : : : :: : : : : : : : : : : : : : : : 
Mears ......................................................... . 
Methodist Church: 

MIJ~Wi?i:~~:.s.~I~: ::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Min ......................................................... .. 
Mineral Peak ................................................ .. 
Mitchell ....................................................... . 
Monmouth Peak ............................................. .. 
Monument, General J,and Sui:vcy ............................. . 
Mount Adams ................................................ . 

~~~~ ~~fJ;a~~~·::::::::: :: :: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
~~~ retr::s~: :: :: :: : ::: : :: :: : : : : : : : : : : : : : : : : : : :: : : : : : : : : : 
Mount J,lnn ................................................. .. 
Mount Pitt ................................................... . 
Mount Rainier bare summit .................................. . 

~~~~ifi:1~-:a~~~~~:::::::::::::::::::::::::::::::::::::: 
Mount St. John .............................................. .. 
Mount Scott .................................................. . 
Mount Shasta, top ............................................ . 

~~~ii.:~~~~~·:.:::::::::::::::::::::::::::::::::::::::::: 
Nebo ......................................................... . 
Ne!ll2 ...•.•.........•.•.................... ·· ···· ·· ·····•····· 
North base: 

Redding .................................................. . 
Tacoma ................................................... . 
Willamette ................................................ . 

North Sister ................................................... . 

g~~!~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Oregonian ..................................................... . 

Patterson School spire, Eugene ................................ . 
Pen ........•................................................... 
Peterson ...................................................... . 
Pilot Rock •.................................................... 
Plner2 ........................................................ . 
Pisgah ........................................................ . 
Portland: 

Ben~hmark ............................................... . 
Latitude station ........................................... . 
Longitude station ......................................... . 
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19 
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31 7 22 
36 6 22 

5 22 
5 22 
5 22 
7 22 

34 3 
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31 7 22 
20 G 22 
31 7 22 

24 21 
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32 22 

30 7 22 
29 6 22 

3 21 

34 4 
36 6 
35 5 21 

6 22 
5 22 

30 7 22 

51 22 4 21 
36 

li""'"·~: 24 

41 21 
27 5,6 21 
24 3 21 
25 4 21 

35 5 .......... 
35 ~ 1"'""'22 

7 ........... 
7 22 
6 22 
6 22 

35 6 22 
7 22 
4 21 

23 3 21 
6 22 
6 22 
3 21 
4 21 
7 22 
7 22 
7 22 
3 21 
5 22 

. 4 21 
5 22 

.......... 5 22 

5 22 
33 7 22 

34 3 ........ 22 
32 7 
28 5 21 

5 22 

6 22 
26 4,5 21 
36 6 22 

35 5 
32 7 22 
27 5,6 21 

4 21 
36 7 22 
28 5 
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36 6 
36 6 
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lnde:c to positions, descriptions, sketches, and eievatioiis.-Contlnued 

============-0----- ·---=-· ===7===:====o==:==";=::== 
Station. 

Prairie Peak, west trco ........................................ . 
Preston Peak ................................................ .. 
Quartz ....................................................... .. 
Rain .. -....................................................... . 
Rauch ........................................................ . 
Red ..........................................................•. 
Redding: 

Astronomic station ........................................ . 
Courthouse ...............•................................. 
North base ................................................ . 
South base ................................................ . 

Iii~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Robinson 2 ... - ....... _ ........................................ . 

~:ik[n~~::~:: :: :: :: :::::::: :: :: : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : 
Rose .......................................................... . 
Roseburg latitude station ..................................... . 
Round .................... -................................... . 
Round Peak .................................................. . 
Russian Church, cross ........................................ .. 
Russian Peak, north point_ ................................... . 
Russian Peak. south point. ................................... . 
Rust .....•..................................................... 

i:~%£~~i~~f'.~~~~~: ::: :: :: :: :: :: :: :: : : : : : : : : : : : : : : : : : : : : : : :: : 
Scott ..•....•........•.......................................... 
Seavles(U. S. G. S.) ......................................... .. 
Soavles2 ...................................................... . 

~g~~ei:;1t6riC,"iiii:il~i-ifccD.·ii=00:::::::::::::::::::::::::::::: 
~~e~:::: :: : : : : : : :: :: : : : : : : : : : : : : : : : : : : :: : : :: : : : : : : : : : : : : :: : 
Smelter stack;!300feet high .................................... . 
Snow Mounta neast .......................................... . 
Snow Mountain west .......................................... . 
Soda .......................................................... . 
South bnse: 

Rodding .................................................. . 
Tacomn •................................................... 
Wlllamotte ................................................ . 

South Sister ................................................... . 
Spencer ....................................................... . 
Springfield: 

Christian Church spire .................................... . 
Methodist Church •Pirc ................................... . 

Spur .......................................................... . 

~&~~;:·.~~~~:::::::::: :: :: :: :: : : : : :: : : :: : : : : : : :: : : : :: : : : : : : : :: : 
Sterling .......................... ······ ... ······ .. ············· 
Table Rock, cairn ............................................. . 
Tacomn: 

Astronomic station ........................................ . 
City Hallcupola .......................................... . 

~~~r~hb::::.~~:.~1~:.: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Southbe.se ................................................ . 

:}:~g:::~<i;a~~ir·:::: :: : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Toutle .•....................................................... 
Twin .......................................................... . 
Union Peak ............................. , ..................... . 
United Drethren Church spire, Eugene ........................ . 
Vancouver Barracks flagstaff, west.o. .......................... . 

~:E1:: P'OOk::: ::: : : : :: :: : :: : :: :: :: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Warren ....................................................... . 

. Warren Schoolhouse cupola .................................. .. 
Wash ...........................•.............................. 
White ......................................................... . 
White Church spire, west of Brooks ........................... . 
Willamette north baso ........................................ . 
Willamette south base ........................................ . 
W. O. W. Hall spire, Eugene ................................. .. 
Yam .......................................................... . 
Yellow ........................................................ . 
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