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THE CALIFORNIA-WASHINGTON ARC 
TRIANGULATION. 

OF PRECISE 

GENERAL STATEMENT. 

The arc of recise triangulation, the results of which are here pub- 

Sound, Wash. The data for this arc, together with a discussion of 
the least-squares adjustment and other purely scientific matter, were 

ublished in United States Coast and Geodetic Survey 

nal publication is now eshausted, and thero is reprinted here only 
that art  of the data which is of value to the engineer or surveyor 

tions, and descriptions of stations. 

lished, exten f s from latitude 39O, in northern California, to Puget 

Special Original$ u g lication No. 13, by A. L. Baldwin, computer. The origi- 

for t R e control of surveys, namely, the geo,paphic positions, eleva- 

French made a reconnaissance throu h the 8; illamette Val P ey to con- 
nect with the triangulation of the Co 7 umbia River. He  then returned 

as far  as the reconnaissance had been completed by the 5 atter part of 

FIELD WORK. 

Early in 1903 Assistant 0. 13. French organized (I reconnaissance 
and signal-building party a t  Eugene, Ore With this arty MY. 

to Eugene with part of the party to do the observing, leaving the 
rest of the party to build the signals. The obsarvin was carried 

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 wi€h the precise tr ianplation 
along the thirty-ninth parallel, which he completed by the middle of 
November. 

I n  1904 Assistant J. S. Hill was also assigned to the work, thus 
allowing Mr. French to devote more time t o  the reconnaissance 
without delay to the observing party. Tho observing started at  
Marysrille Butte soon after Ma 1, and the season closed about the 
middle of November. During t i is time the wholo scheme was com- 
pleted between the trnnscontinontal trinngulation along the thirty- 
ninth parallel and the work of the previous souson. Mr. French 
spent about a month of this season in making a reconnaissance 
from the Columbia River to Puget Sound. 

During the senson of 1905 the organization of tho parties was the 
same as in 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 Pug& 
Sound trian lation. This was partly due to  the bad weather and 

necessity of revising the reconnaissance in order to  eliminate some 
vbr high signals and an  excessive amount of cutting of timber. 

J h e  work of the last season, 1906, was in  char e of Assistant 
J. S. Hill, who organized the party on June 11 a n f  completed the 
work on July 26. 

to the difficu li" t character of the country, and was partly due to the 

I 
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THE LEAST-SQUARES ADJUSTMENT. 

The geographic positions of Snow Mountain West and Mount: 
Helena, to rether with the length and azimuth of the line between 

angulation. A single least-squares a justmcnt 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 direction, from the adjustment, was 
2".03, and the probable error of an observed direction was -t-0".53, 

c9: them, was B eld fixed as determined b the thirty-ninth parallel tri- 

The average closing error of the 148 triangles was l f f . 2 2 .  

ACCORD O F  BASES. 

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

The Yo10 base in the thirty-ninthFralle1 triangulation fixed 
the length of the line Snow Mountain est-Mount Helena and also 
the other two sides of trian le Snow Mountain West-Marysville 

two important tests of the accuracy of the triangulation. 
In solving the normal equations in each section of the figure 

adjustment the length equation was, as usual, assigned to the last 
place, so that after all the conditions relating to triangle closures 
and ratios of len h had been satisfied the discrepancy in length 

between bases are given in terms of the seventh lace of logarithms 

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. 

Butte-Mount Helena. The # illamette and Tacoma bases furnish 

became known. p" n the following table the discrepancies developed 

and are also expressed as ratios. A plus sign be P ore the discrepancy 

Dlscropancy 
i n  aovonth 

Mount RolenzGnow hloiintaln WeSt to Wlllamctto baso.. . ._. ._. _ _  .__. _ _ _ .  . 
Wlllemetto baso to Tacoma baso.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . - 10 

Discrepancy 
oxprossed 89 

a ratlo 

1-55000 
1-238ooo 

ACCORD O F  AZIMUTHS. 

True geodetic azimuths were determined at  three Laplace sta- 
tions, viz, a t  Gazelle astronomic, Eugene astronomic, and Tacoma 
astronomc. In each case the true geodetic azimuth as held fixed 
was larger than the azimuth as computed through the triangula- 
tion, the direction of the computation being from the south to the 
north. A t  Gazelle astronomic the discrepancy was 3".14, a t  Eugene 
astronomic 2'f.98, and at  Tacoma astronomic 3".95. 

THE NORTH AMERICAN DATUM. 

Concerning the actual us0 of the table of geogfaphic positions, it 
is necessary to explain the bb 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 b the chief astronomer of the Dominion of 

standard datum had been adopted as the datum for the triangulation 
of those organizations. The also re orted that the Clarke spheroid 
of 1866, nom used in the nited tates, would be used b them. 

Owing to the international character of the datum adopte by the 
three countries, the Superintendent of the U. S. Coast and Geodetic 
Survey changed its designation from the “United States st.andard 
datum ” to the “ North American datum.” 

Canada Astronomical B bservatory that the so-called United States 

B $ 3  

EXPLANATION O F  POSITIONS, LENQTHS, AND AZIMUTHS, AND OF THE 
NORTH AMERICAN DATUM. 

All of the positions and azimuths have been computed upon the 
Clarkc s heroid of 1866, as expressed in meters, which has been in use 
in  the 3s.  Coast and Geodetic Survey for many years. 

After a spheroid has been ado ted and all the angles and lengths 

the computation of latitudes, longitudes, and azimuths can e made, 
to adopt a standard latitude and longitude for a s  ecified station and a 

adopted standard position (latitude and longitude) of a given station, 
togethor with the adoited standard azimuth of a line from that sta- 

The triangulation in the United States was commenced a t  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 es- 
nmples 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- 
terin on St. Louis and unother portion of the same triangulation in 

lation in California,, in the latitude of San Francisco, in the vicinity 
of Santa Barbaru Channel and in the vicinity of San Diego. With 
the lapse of time these separate pieces expanded until they touched. 

The transcontinental triangulation, the office computation of 
which was completed in 1899, joined nll the detached postions 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 trinngulation. To do this was a ver tedious 

the best datum to be adopted. On March 13, 1901, the superin- 
tendent adopted what was lrnown 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 angland, and therefore its ndo tion did not affect the 

bngland and along the Atlantic coast to North Camfin&, nor those 

%‘ before 
in  a triangulation have been ful f y fixed it is still necessar 

standard azimuth of a line from that station. PF or convenience the 

tion, is called the geo d otic datum. 

the 2 ocky Mountain region, and three separate portions of triangu- 

piece of work and involved much preliminary study to i etermine 

ositions which had been used for geograp K ic pus oses in New 
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in the States of New Yorlr, Pennsylvania, New Jersey, and Delaware. 
The adopted. datum does not agree, however; with that used in the 
Transcontinental Triangulation and in the Bastern 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 ire, first, the control of the charts 
published by the Survey; second, the furnishin of the geofiraphic 

tions, and of distances and azimuths, to officers connected with the 
Surrey 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 shoulcl 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 
derived 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 that 
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. I t  is, however, very 
desirable that one spheroid and one geodetic datum be used for the 
whole country. I n  fact, this is absolutely necessary if a geodetic 
survey is to perform fully the function of accurately coordinating all 
surveys within the area which it covers. This is the most important 
function of 9 geocletic survey. To perform this function, it is also 
highly desirable that when R certain spheroid and geodetic datum 
have been adopted for a country they be rigidly adhered to, without 
change for all time unless shown to be large1 in error. 

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 a t  which the astronomic observations were made, but is 
not concerned with the geodetic positions of other points fixed b 
the triangulations. The geodetic ositions (latitudes and longitudes7 

However, in marked contrast to  the statements made in preceding 
paragraphs, it is desirable in dealing with this problem that with 
each new im ortant accession of data, a new spheroid fitting the 

geodetic latitudes, longitudes, and azimuths of the highest degree of 
accuracy should be derived. 

The North American datum was adopted with reference to 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. 

positions (latitudes and longitudes), of accurate k y determine elera- 

I n  striving to obtain the third object, t E e determination of the 

of comparatively few points are t Yl erefore concerned in this problem. 

geoid with t R e greatest possible accuracy, and new values of the 



CALIFORNIA-WASHINGTON PRECISE TRTANGULATION. 6 

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 roduce minimum changes 
in the publications of the U. S. Coast and Beodetic 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 com utation. These considera- 
tions led to the adoption, as the standar:, of that  datum which had 
been in use for many years in the northeastern group of States and 
along the Atlantic coast as fa r  south as North Carolina. 

An examination of the station errors of the astronomical stations 
so f a r  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 de end, may be defined in terms of the posi- 
tion of the station Meades ganch, Kansas, as follows : 

0 I I ,  

$=39 13 26.686 
X=98 32 30.606 

a to Wnldo=?S 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 extensive en ineering project, whether or 

parts proper1 correlated and should be on the same datum as adjacent 
surveys. Feieral and State mapping organizations have long been 
aware of the  necessity for hnvino all surveys based upon a common 
datum, but the local engineers an> surveyors in this country have too 
often in the ast been content, and in many cases compelled, to use a 

such a system is now becoming recognized, with the result that  city 
and county surveys are being more generally placed upon a permanent 
bnsis by connecting them to stntions on the North American datum. 

not map construction is the primary o B ject, should have all of its 

local datum ! or their surveys. The future economic disndvantage of 

Of follow to-dat t e lead of one of the E? astern States, Massachusetts, whic 

One other factor must be taken into consideration by the 
As the States develo industrially they will 

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 e of such a system is 
well stated in the following extracts from the%eport on the Mary- 
land Oyster Survey: 

The difflculties of nccurntely Iocnting and permanently deflnlng the bounda- 
ries of u farmer's plnntatlon on luacl, even with the nid of monuments, public 
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roads, streams of water, and other points of reference are often great, judging 
from the disputes frequently 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 geograpliic definition of the location 
of a point, even though all the original trianylation station marks used in its 
determination, together with tile 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 marks which have not been d e  
stroyed. 

I n  a section of the courtry covered by ade uate eodetic control 
the data are available to  the en ineer for any o B B  the ollowing opera- 

surveys : 
tions, in addition to its possib P e future use as a basis for cadastral 

osition of one of them, in 
merican datum. His  local 

Instructions for sewn 
&us obtaining proper 

suitable for the control 
and Geodetic Survey 
a nominal cost from 

accurately and permanently the boundaries of political subdivisions, 
such as States, counties, or cities, the methods indicated in the 
precedin paragraph may be followed. Whenever possible, a line 
of the a$justed triangulation should be used as a basis for local 
surveys rather than a point, since a line gives the three essentials of 
position, length, and direction. 

(3) Local intensive surveys.-The necessity for such surveys 
arises most fre uently in connection with extensive improvements 

needs of a city are being anticipated for a num er of years. Here 
the requirements fire somewhat different from those in ths  two 
preceding operations, for it is often necessary to  extend precise o r  
primary control in considerable detail over the entire area affected, 
secondary triangulation or traverse then being used to furnish addi- 
tiona.1 points for the survey, I n  such a control survey the triangula- 
tion should invariably be started from a line of adjusted triangpla- 
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 

% over a considera 7 3  le area, or as a basis for city lanning, where the 

-. 
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identify the true station mark, or the mark, though genuine, may 
have been tampered with or otherwise disturbed in osition. This 

stations. It is the present practice in this Survey? unless unusual 
conditions render it unnecessary, to establish the mtegrit of the 
recovered points by using u t  least three old stations ns a t asis for 
new work, the third station serving ns a check for the two stations 
on which the new work may actually depend. 

I n  local surveys where the area is of limited extent it is usually 
desirable to use u system of plane coordinates, the origin being 
connected to soma point of the precise or primary triangulation 
scheme. Tables for computing plane coordinates from geo raphic 

ositions arc found in U. S. Coast and Geodetic Survey % pecial 
Gublication No. 71. 

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

will, of course, introduce an error into the nom work 1 ased on these 

EXPLANATION OF TABLES. 

ARRANGEMENT O F  TARULATED DATA. 

I n  the tables of positions the latitude and longitude of each point 
are given on the North Americm dntum see p. 2) ; also the length 

ways, to other points of the triangulation. No LENUTHS OR AZIMUTHS 
and azimuth of each line observed over, w 6 ether in one way or both 

To facilitate further the use of the t a  B les, a column is given of the 

ARE REPEATED, A N D  FOR A GIVEN LINE TIIE LEENOTH AND AZIMUTII  WILIi 
BE FOUND OPPOSITE TIIE POSITION OF 0 S E  OR "HE OTHER OF THE TWO 
STATIONS INVOLVED. 

The distances between stations are iven in both meters and feet. 

logarithms of the lengths in meters. It must be remembered that 
it is the lognrithm of the l e n e h  in meters which is derived first in 
the computation, the lengths in meters given in this table being de- 
rived from the corresponding logarithm and the lengths in feet .in 
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 logarithq. 

ESPLAXATIOS O F  LENGTHS. 

The lengths as given in the tables are all reduced to sea level. I f  
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 adding to  the sea level length as given 
in meters a correction= (length of line as given in meters) times 

mean elevntion of the two ends of the line in meters 
6 370 000 

The maximum value of this correction does not exceed 
length of any line of the trian lation here published. 
introduced by the use of the a f? ove approximate formula does not 
exceed & of the length of any portion of this triangulation. 

07454"-22-2 
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A Z I J l U T I I  AND BACK AZIJZGTII. 

Because of the coiivergence of the meridians the azimuth and back 
azimuth of a line do not differ by exactly B O o ,  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 16O 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 tho 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 urpose with fair accurncy, provided the distance is greater than 

ACCURACY O F  DATA INDICATED IN TABLES. 

100 P eet. 

The rule followed in recent publications of this ofice has been to 
give latitudes nnd longtitudes to thousandths of seconds for all points, 
the positions of which are fixed by fully adjusted triangulations. 
Points, the positions of which are ‘ven to hundredths of seconds 
only, are marked by footnotes as feing without check (observed 
from only two stations) or checked b vertical an les only. 

I n  the columns giving azimuths, 2 stances, an Lf logarithms of dis- 
tances, the accuracy is indicated to a certain extent by the number 
of decimal places given, it being understood that in each case two 
doubtful figures arc given. I n  some cases there is very little doubt 
of the correctness of the second figure from the right, while in a few 
cases sop10 doubt may be cast on the third figure from the right. 

1 lOW TO FIND 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 ublished triangulation rigidly computed on the North 

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 sk6tches the names of the points desired, 
the tables may then be convenient1 consulted by using the index a t  
the end of this publication. I n  t h e appropriately headed columns 
opposite the name of each station are given the ages on which may 
be found its geographic position, description, an K elevation above sea 
level, and the number of the detailed sketch showing the scheme of 
observed lines from that station. 

American B atum. Following that is an index ma showing the 

IIELA’I’ED YlJI3LICATIONS. 

Engineers and other using the data given in this report for the 
control of ma s and surveys will find it of help to have Special 

The may bc obtained at a nominal cost from the Superintendent 
of documents, Government Printing Office, Washington, D. C. 

Publications 2 os. 5,8, nnd 71 of the U. S. Coast and Geodetic Survey. 
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Special Publication No. 5 is entitled “Tables fo r  a polyconic 
rejection of maps based on Clarke’s reference spheroid of 1866.” 

%his 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 “ Formula 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 
an les are known. 

gpecial Publication No. 71 is entitled (‘ Relation between plane 
rectangular coordinates and geographic positions.” This book con- 
tains tables vhich will facilitate the use by engineers of plane co- 
ordinates for local surveys. 

The  principal lists of geographic ositions published on the Xorth 
American datum throughout the 8nited States, together with de- 
scriptions of stations, arc contained in the following publications 
of the IJ. S. Coast and Geodetic Survey and of other organizations: 

Appendix 8 of the Report for 1888,, posltlons in Connecticut. 
Appendix 8 of the Report for 1893, positions In Pcnnsylvuniu, Delawnre, and 

Maryland. 
Appendix 6 of the Report for 1901, posltions and descriptions i n  IQuisns and 

Nebraska. 
Apperitlix 4 of the Report for 3903, positlolls nntl tlescriptioiis in ICausns, 

Oklahoniu, and Texas. 
Appendis 9 oP the Report for 3001, positions arid descriptions in  California. 
Appendis 5 of tlie Report for 1903, positions nritl descriptions in Tesns. 
Appendix 3 of the Report for 1907, positions uncl dcscriptiona in Cnlifornin. 
Appendix 5 of tlie Report for 1910, posltiGns nnd t l ~ S ~ I ’ ~ ~ t i ~ J 1 ~  in Cnliforniu. 
Appendix 4 of the Report for 1911, posltions nnd descriptions in Nebraska, 

Appendix 5 of the Report for 1911, positions and (kscriptions in  Texus. 
Appendis 6 of the ICcport for 1911. positfons ant1 descriptions in It’loridn. 
Special Publication No. 11, positions and descriptlons in Texas, New Mexico, 

Specinl Publication KO. 13, positlons niid descriptiods in Cnlifornin, Oregon, 

Speciul Publication No. 16, positions nnd descriptions in Florida. 
Epcclul Pubilcatlon No. 17, positions and descriptions in  Texns. 
Speciui Pul)lication No. 19, positions nnd descriptions in Colorado, Utah, 

Special Publication No. 24, positions unrl descriptions in Alabaina and Jiissis- 

Special Publication No. 30, positions nnd descriptions in West Virginia, Ohio, 

Specnl Publicntlon No. 31, positions and dcscrlptlons iii Oregon, Washington, 

Minnesota, North Dakota, and South Dakota. 

Arizona, and Cnlifornia. 

and Washington. 

Nevada, Wyoiiiing, Montann, South Dakota, nnd North Dnlrota. 

sippi. 

Kentucky, Indiana, Illinois, and Missouri. 

and California. 
Spcitil Publicfition No. 43, position6 in Georgin. 
SDecial Publiclition No. 45, descrintions 111 Qeorcla. 
Special Publicntlon No. 40,. positlo& and descriptions in Maine. 
Special Publication No. 54, posltlons and descriptions i ~ i  Teras. 
Special Publication No. 62, positions nnd descriptions in  Rhode Island. 
Specini Publication No. 70, positions nnd tlescriptions In Kansas. 
Specinl Publicatlon No. 74, positions nnd descriptions in Idaho, Oregon, nnd 

Washington. 
Special Publlcntion Nc. 76, posltiqns and descriptions in Rlnssachusetts. 
Special Publication No. 78, posltiona and descriptions in Tesus (Rio Grande 

arc). 
Special Publication No. 79, positions nnd descriptions In Indianu. 
Report on trlnngulatlon of Greater New York. 
Progreas report on a plan of sewerage for  the city of Cincinnati. 
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Statlon. 

Appendix EEE, pages 2905-3031, Annual Report of the Chief of Engineers, 

Professional Paper pio. 24, Corps of Engineers; U. S. Ar~i iy ,  descriptions of 

Publications of the Rlrissncliusetts Commission on Waterways and Public 

Various bulletins of the United States Geological Survey. 

U. S. Army, 1902, positious of points on and near the Great Lakes. 

points on rind near tlic Great Lnkes. 

Lands. 

Geogrupliic positions. 

I Dintnnco , 1 Azimuth. a ~ ~ ~ \ h ,  Tostntlon. 
Log ' aretcrs. Foot. longitudo. 

i 

13673.27 
07728.00 
28100.84 

0ZZfd.81 
83128.44 

70288.04 
01704.73 

Round Top ... 5.3600207 

Mount Holeno, 18i6.. 38 40 Mount Lola ... 5.33015044 
hlount Dinblo. 5.032(324( 

701682.4 
;?40.8 
r.11041.7 

302721.0 
272133.8 

260165.0 
333670.3 

1870. 

82741.44 

79942.78 
022.76 

15540.10 

64708.00 

22611.05 

39446.43 

ooRoG.i6 

wcst, 1802. 

271400.9 

262218.9 
8027.4 

378088.0 

212495.0 

402280.4 

457500.5 

330369.3 

tnin west. 

Kent, 1804.. . . . . . . . . . 

Lyons,lWX ._..__.___ 

30 58 01.752 310 41 36.16 137 10 41.00 M or  y s v 1110 5.0627330 
122 44 14.440 Butte. 

1 0 4  01.62181 03 28.44 Snow Mom- 4.8113645 
tnin enst. 

401806.101 7 1850.8518711lr1.82 b f n r y s v i l l o  5.0885290 
I21 38 21 .W Butto. 

43 24 27.26 222 41 41.02 Snow Moun- 5.1444074 

G8 42 27.63 247 50 50.U K c n t  ... . . . . . . . 5.0030155 
tnin cnst. 

Lyons.. . . . . . . 4.OG40930 
Kont ._._ . . . . . . 4.8514233 

Bpur, 1904. ._. . . __. ._ 
Menrs, 1904.. . . . . __. . 

41 24 14.648330 42 45.15 150 54 13.91 Round _....... 4. EM774 
122 14 51.401 20 50 li.28 200 40 28.00 Dully ..... .... 1.0783111 

41 07 29.538 208 15 08.51 28 23 01.90 Spur ... . ...... 4.5408137 
I 2 2  26 52.280310 30 15.44 130 49 32.84 Round ...._... 4.735i813 1 16 28 10.81 196 20 20.42 Dolly.. . .. . ... 4. iM8071 

Bollver (Cnllf.), 1804.1 41 15 35.5751250 01 14.881 io  22 17.82 
122 46 4G.Llll 288 11 54.84 118 !A5 01.50 

I 1351 26 43.001171 31 48.00 

'iORrn.50 
051%. Go 

35221.08 
84422% 
00370.30 

232380.1 
312101.1 

115557.4 
1il652.3 
108084.9 

Rust,  1904.. . . . . . . . . . 42 37 10 030 0 58 58.02 180 53 41.33 Soda ._........ 4.7901114 
1122 20 50: 14il 33 47 58.& 28 11.141 StwlIng ..... . . I~ .WWX 

47ZG4.02 
31018.27 
73724.24 

75875.%7 
(32887.87 

BQB00.25 
24X3W.90 

34213.03 
Hf3Ol.CO 
85640.83 

G'Z?.7.30 
80283.46 

72802.02 
(331110.15 
60071.78 

00812.13 
61302.20 

276 02 52.70) 06 38 43.28 

339 12 10.00~159 20 11.48 
318 07 00.53 138 37 33.00 

15Xi3.4 
103734.3 
241850.9 

248034.3 
304782.4 

1OG522.7 
80571.3 

1 1 ~ x 7 .  a 
!2??3460.4 
2ii001.8 

205161.3 
W428.5 

23354.2 
30W72.4 
202702. 2 

109514.5 
26G035.8 

Rust. .. . . . . . . . 4.783002 
Onion .... .__. . I 4.0104227 

6oda (Oreg.), 1804.. . 

Gazcllo astronomic 
stntion, 1904. 

42 03 54.070'345 10 52.05 165 28 03.58 Spur __. . . . . . . .4.8801008 
122 28 41.648 15 46 47.39 105 34 46.02 Dollva'. . . . .. . 4.0880058 

41 31 30.248 It13 13 35.10 3 15 12.92 Sode .......... 4.7774286 
122 31 08.2811300 59 40.18 121 10 24.80 Spur .......... 4.421- 
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To station . 

Geographic positio?u.Continued . 

I I I I [ Distanw . 

Log 
(motors) 
.- 

I Laz:do I 
longitudo . I Back 1 Station . Azimuth* azunuth . 

Prlnclral  p i i i 1 8 -  
Continued. 

Mlilte. 1904 .......... 

Scott. 1804 ........... 

Fairvlcw. 1904 ....... 

Ycllow. 1004 ......... 

Gponccr. 1003 ........ 

Roman. 1003 ........ 

Alary. 1003 ........... 

I'oterson. 1003 ....... 

0 . . .  0 . . .  0 . . .  
43 07 14.423 2114 24 1O.W 84 47 44.04 

123 02 14.701 314 23 02.31 134 51 12.74 
18 10 13.10 108 11 21.87 

43 22 21.758 295 30 15.05 110 00 57.07 
123 03 50.617 355 34 45.07 175 35 60.67 

43 35 10.459 341 50 37.72 102 07 24.98 
I22  30 08.622 31 14 40.60 210 58 40.21 

54 40 43.54 234 23 43.86 

43 32 4R.849 265 37 03.17 86 08 04.06 
123 24 M).W;305 00 41.30 125 20 30.02 

327 50 63.15 148 05 65.44 

43 50 00.715 320 57 05.87 141 15 27.83 
123 05 41.248 27 10 !B.02200 57 41.38 

43 54 45.041 201 04 53.40 81 31 39.25 
123 44 14.087 292 09 05.10 112 54 00.43 

320 17 39.82140 31 32.08 

44 30 17.360 327 37 54.62 147 57 02.02 
123 33 05.132 12 47 13.03 192 30 20.37 

44 30 38.293 0 50 10.07 189 45 01.09 
122 58 05.537 43 02 3.28 222 30 17.00 

80 24 W . 75 ZG8 50 52.40 

......... 
Whlto ........ 
Black ......... 
White ........ 
8cott ........... 
Falrvlew ...... 
Scott .......... 
Whlto ......... 
Fairvlcw ...... 
Yellow ........ 

Fnlrvlow ...... Spnccr ....... 

4.7337520 
4.44Mrn 

4.6865851 
4.7811331 
4.0110108 

4.7836Boo 
1.5250030 
4.7470510 

4.7537050 
4.7302330 

4.7176307 
4.9759i07 

Twln. 1005 .......... ....... 4.587%18 ....... 4.8725285 ......... 4.08L3808 ...... 4.3174815 

49728.19 
60413.38 
40888.41 

00770.94 
33550.04 

163143.3 
108206.2 
134161.3 

198379.3 
110072.2 

Roman ....... 
Spenccr ....... 
Romnn ....... 
Mary ......... 

4 . 829llW 

4.7740504 
4 . U5GW1 
4.0W822 

ISugeno astronoxnlc 44 03 30. 310232 47 15.05 52 50 G7.77 Smviffl2 ...... 3.9495W 
123 05 28.438 290 55 42.95 120 04 00.50 PisKah ........ 4.070015 I 1 1 1  1 57 01.04 181 67 45.14 aponcor ....... 1 3. OBKB 

station. la4 . 

Ridge. 1805 .......... 

Rauch, 193 ......... 

Yam. 1803 ........... I 46 03 44.803 347 14 12 . ! ~ ~ 1 6 7  21 35.831 Potorson ...... 4.708407' 
I23 0s 34 202 I 27 42 30.71'2117 25 14.10 Mary .. .......I 4.R44:m 

44 10 02.051 140 33 62.10 920 24 99.71 Mary ......... 4. w05001 
123 10 55.940 '2% 62 25.20 47 07 41.87 l'orcrson ...... 4.50S.33320 

250 03 38 . w) 70 17 20.03 Twin ......... 4.4320513 
3 3  50 07.01 149 00 02.01 Spencer.. ..... 4.5050404 

44 00 50.801, I70 22 37.92 359 22 28.32 Rldgo ......... 4.440051C 
123 10 42.158 207 24 34.03 27 30 30.01 Petcrson ...... 4.7938LuiC 

210 50 01.02 37 03 37.30 Twin ......... 4.0302034 
280 12 45.10 100 22 20.20 B p n c ~ r  ....... 4.279722i 

Motors . Foot . 
-1- 

Wil lmot to  s o u t 11 
base . 1003 . 

Willamette n o r  t 11 
baso, 1005 . 

48910.01 153003.9 

50120.50, 104457.0 
70232.11) 259947.3 

44 04 06.805 01 44 15.63 241 38 25.01 Rauch ........ 4.105M7. 
123 11 17.833 140 14 18.50 328 60 05.33 Mary ......... 4.7519302 

152 30 40.78 332 24 45.80 Ridgo ......... 4.30CfiWO: 
1W 36 19.85 19 46 27.19 l'ctorson ...... 4.717303. 
207 21 02.47 27 28 47.11 'rwin ......... 4.507112 
321 39 17.88 141 30 11.87 Bponcer ....... 4.081477. 

44 11 37.070 25 09 08.08 205 04 10.01 Rauch ........ 4.34281)1( 
123 12 41.021 130 22 30.91 310 1 7  3 . 1 9  Ridgo ......... 4.101017l 

228 35 55.72 48 44 3U.50 Twln ......... 4.345'W 
338 00 M) . 53 158 11 43.21 S ncor ....... 4.4005512( 
352 20 18.07 172 21 10 . 65 f i l a  m o t t 0 4.146728; 

south base . 

MIGO . 151 177720.0 
280K3.481 02137.2 

24S93.17 
62106.74 
32144.00 
120(\3.01 

81070.3 
171150.4 
105402 .1 
30578.7 

56710.00 180075.7 
54479.401 178738.1 

12630.24 
22100 . 74 
W150.W 
14019.3~ 

02105.22 171243.8 

48703.89, 159080 . 2 
94618.631 310428.0 

41457.4 
72735.2 
82515.8 
45995 .a 

88458 . d 2uoo1.0 
67471.433 221302.5 

I 59430.11 105oOo .0 
8038.25 207040.9 
4lUoG . 18 152218.1 

I 

8eevles 2,1808 ....... 

Plsgah. 1908 ......... 

38635 . 831 120921.8 
74563 IU 244631.7 
48015: 44' 157530.7 
20772.15' 05150.0 

38058.11 r30111.0 
27042.781 W72a .9 
30807.85 120700.4 

62214 07 2M114.0 
432il:M( 141967.0 
18042.44, 02475.1 

31004.0i; I 1 W . 6  

28122.31 I 02284.6 

44 W 24 . w)3 28 21 03.60 208 17 12.93 8 oncer ....... 4.10214% 
123 00 09.603 74 00 22.54253 58 37.54 V!illnmotto 4.189342! 

122 57 61.EC3111 24 00.70201 14 40.27 \ % l a m o t t o  4.284073 

aouth bas0 . 
44 00 19.810 70 64 99.01 2543 49 13.38 8 ncw ....... 4.031272: 

south base . 
104 45 ~ . t & 4  43 30.07 8onvlas 2 ...... 4.W713f1 

1W5.01 
15484.74 

51008.1 
M737.2 
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Principal pinf8-* 
Continued . 

Hult, 1803 . _ ...... _ .. 

U . S . COAST AND GEODETIC SURVEY . 

. ..... - 

~ , ,. 
...... 4.7.342429 54230.41 177820.9 ... ._ _ _  .. 4.9229453 83742.39 274744.8 .......... 4.5521019 35058.40 110888.3 

Geographic postt2ons.Continued . 

Distance. 1 La;;;de 1 1 
Gtation . Azimuth . m ~ ~ ~ b  . I To station . 

longltudo . 

Barnes (Oreg.), 1803.1 45 31 36.5201357 IS 16.35/177 19 51.871 I lu l t  .......... 
122 45 00.0311 30 59 06.87 210 42 21.691 Y a m  .......... 

Larch (OreR.), 1903 .. 38 01 10.39'217 34 36.711 D u l t  .......... 4.90389181 80147 . W 202951.7 
68 05 ~3.27'237 20 51.35, Y a m  .......... 4 . w i o j ~ i  97962 33 321398.1 
89 23 63.40!268 58 29.971 Bnrnes ....... 1 4.71434801 51602: l~lmw . 3 

Sta; (Wash.), 1806 ... ......... 4.4WRoi 20471.01 80848.9 ........ I l l  4.0703557 40811.114 1535Lli . 8 122 14 10 

D a v h  (Wash.), 1806 . 45 69 37.452314 32 26.39'134 47 51.18 Star ........... 
1122 35 44.664 13 04 37.131192 57 68.251 Barnes ........ 

Rod (Wash.), 1808. .. ......... 
......... 
......... ......... ........ 

Lam. 1808 ...........I 40 07 57.8031203 3.5 59.O41114 03 42.241 Red ...........I 4.13484301 54305.40~178167.0 
122 27 42.295 33 M 34.321213 48 40.W Davis ......... 4 . #106830 1W7.75 01048.9 

Len. 1m ............ 329 52 18.70.150 05 49.99 Red ........... 4.6WX13 4M20.72 158800.3 
45 23 14.48 03 14.29 Davls ......... 4.7016480 6 m  . 34 185058.6 
616033.78,231362O.49 ' I  LSm .......... I l l  4.601rlM1 322&3.10105849.9 

Toutle. 1805 ......... 
......... 

Huck. 1805 .......... 40 42 45 136 332 25 33.37'152 38 3 8 . ~ 1  Len ........... 4 . 8 ~ ? 1 0 '  5 0 1 1 0 . 8 3 ~ 1 ~ 4 ~ . 3  
liz2 26 04: 6911 io  42 la.91190 37 10.431 Toutlc .. ......I 4.tW323811 4 8 2 2 1 . 3 2 / 1 5 ~ ~ .  1 

Bel. 1wu ............ ........ 

Hal. 1905 ............ 40 43 62.3441201 10 35.731 81 33 00.02 Bel ........... 4.5978304' 39612 33 129981.5 
112.2 27 08 . u)113u) 55 68.87,14U Mj 45.181 Huok ......... I 3 . 3 9 3 7 ~ ~ 1  2470.21/ 8124.0 

bin, io05 ........... 
I 

........... ......... 
Hurst. 1905 .......... ........... ......... ........... .......... 
Pen. 1805 ............ 47 02 05.064 20 34 48.88200 27 33 . 

122 17 11.732 54 03 04.74 233 45 34.39 Raln .......... 4.5755885 37635.66 123470.3 
Hal ........... 4.55005431 3oO29.17 118205.7 1 l l i  107 47 37.81 287 87 42.47 Hurst ......... 1 1 i  4.2mM67 1Ml0 . a4 69108.6 

........... ........... .......... ......... 
Tncama nortl' base. 47 11 09.189 320 29 52.80 ........... I 4 . XMOZS31 2O138.581 ooO71.3 

1805 . 1122 25 58.2wI 0 43 24.81 4.0811g11~12Q55.570' 39652.32 

........... .......... ......... 
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(Icograpltic positioiis-Continued. 

LOR , (mctcrs). 
Station. 1 Lnatf::do 1 hzlmuth. 1 

longltudo. 

rncoma north 
?on.. . . . . . . . . . 
Pacomn south 

3urst  ..._. . .. . 
Pacomanorth 
3urn.. . .. .. . . 
[cln. __. -. . - .. . 
Pacomanorth 
Burn.. ._____. 
R l n  ... .. .. . ... 
Wash. .. . .. .. . 
Bos. .._._.. .. . 
Kln ........... 
Wnsh. ...... . . 
Bos ........... 
Kin _....... . . . 
w d  ..._..... 
Dron.. ..____.. 
Wash _... .. . . . 
Dron _.._.___._ 
Wash. .._. . .. . 
Smolt. ._. .. ._. 
Nolll2.. . -. . . . 
Gull ..._...._. 

haso. 

baso. 

baso. 

bnso. 

Burn, 1805 ____._._.. 3.8370805 

4.4304238 
4.2467477 

4.2137870 

3 . 7 4 0 4  

3.7805720 

3. n~cxno? 
4.0088809 

3 . W  

3.6384383 
3. &XI861 

3.7020410 
3.8579978 
3.7003870 

3.7588080 
3. 8814481 
3.0ow)10 

3.80072.M 
3.016213 

3 .714W 
3.8345OZ 
3.6723545 

3.920007E 
3.o05088E 

. 47 13 50.073'310 25 07.63'124 27 52.81 
I22 29 43.535 

323 54 05.80 144 03 10.02 
344 63 10.94 164 55 66.B 

4 32 31.28 1% 31 49. Z 

I 

I 

310 43 39.161130 46 11.11 
345 23 00.48.105 24 16.3 
44 65 18.271224 63 18.7! 

Kin, 1805. __. .. .. ._. . 

Wash,lW5 ...._..... 

Bos, 1805.. _. . .. . ._. . 

47 14 02319 13 30 10.141183 29 31.38 

88 36 43.07% 33 12.81 

47 10 14.398308 00 03.35128 09 04.g 
122 29 04.374337 25 01.77157 27 1 B Q  

10 30 62.80190 30 24.W 

47 15 50.493 33 54 32.01;213 53 07.11 

122 24 57.219 

122 23 0 1 . 5 ~ ~  93 28 27.7yn3 25 01.31 

Cornlngastronomlc 39 66 40.48 247 24 10 ,67 24 11 
stntion, IW)~. 1122 10 44.92 1 I 

Nolll2,1005.. . . . . -. . 

Tacoma astronomla 
statlon, 1892. 

Supplrmentar y 

Mount St. Jolm.lOb41 

pof7it.9. 

Mount Li top of 40 02 12 617 195 17 14.5 15 25 07.8 
122 51 11.855 253 44 09.8 74 31 09.3 I i 1  315 46 22.4 190 25 54.Q 

poak, 1&? 

47 19 55.014 312 65 19.83!132 57 3 2  41 
122 29 28,963355 39 41.501175 39 59.0: 

32 18 07. 212 16 39.5' 

122 28 51.446197 20 35.49 17 21 17.5; 
47 15 47.911 150 34 15.80 336 32 20. o! 

38 20 03. 17 170 16 31 350 14 48 
122 41 3214 288 19 10 108 62 20 

LassenPoak, l  W... 402818.614 1 O S 3 3 . 3  1'303826.4 I 121 80 16.813 12856x71mn14.1 

01 31 3 240 43 10.5 

Kent .... .. .. . 
Merysvlllo.. . 
Butto. 

4.773MO 
4. m 9  

To stntlon. 

Kont .......... 
Lyons.. . . . _. . 
Marysde.. . . 

Butte. 
Cornlng tower. 

I Dlstnnco. 

4.08055a 
4.702103; 
4.833834: 

1.38033 

Bally ....... .. 
Lyons.. . . . . . . 
Marysvlllo.. . . 

Butto. 

4.814440 
5. a31505 
5.10713a 

Marysvlllo.. . . 
L ons. .._.... 2 ont.. . . ...... 

Butto. 
5.101103 

4.374030 
5.078644 

Redding astronomic 
statlon, 18M. 

40 34 19.354 99 11 08.7 279 01 OD. 1 
122 23 88.084 173 44 41.4 953 44 37.8 

!B4 40 13.9 65 03 18.7 

Dally.. ... . . . . 4.048280 
L om ..__..... 4. W.3792 
d n t . .  . . . . . . . I  4.815520 

Bally: . . _.. . .. 

Round.. . . . . . . 
ROUW cour t  

houso. 

4.341461 

4.654218 

3.082013 

\lctcrs. 

- 

0881.02 

Eo941.63 
17B50.12 

16360. M 

5498.45 

6033.54 

6606.68 
10208.74 

4514.25 

4369.63 
7639.85 

m. 48 
7211.04 
w10.11 

6730.79 
7611.11 
4639.81 

6320.14 
4151.S 

5177. Oe 
6832. 6E 
4702 78 

8317.7E 
4033.3c 

69290.0 
79370.0 

47023.9i 
01968.8( 
85888 0; 

23.41 

652% 0 
07523.0 
27977.0 

44911.5 

23083.5 
19851.7 

11170.0 
99m. 2 
65392 2 

21001.1 
44531.8 

21951.3 
1207.8 

45104.3 

Fmt. 

- 

mn. 4 

88391.0 
57807.1 

53676.2 

1m. 5 

19705.0 

210i5.1 
33488.0 

14810.5 

14302.9 
25oM. 1 

23858.2 
16457.0 

18831.3 
24970.8 
15222.5 

207s. 3 

10985.1 
22410.9 
15429.0 

27288.3 
13238 8 

10520. o 

m m .  o 

184542 
200119 

151230.6 
203276.8 
281720.8 

76.8 

214005 
352768 
410871 

475430 

77734 
383213 

36667 

214541 

71M8 
146101 

3m 
1471180 

32717a 

72018 
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and Azlmuth. i Latltudo 

longltude. 

U. S. COAST AND GEODETIC SURVEY. 

Geographic positions-Continucd. 

a&%!h. Station. 

I-__---.-.- 
I 

0 r #, I o  , ,, 
40 34 28.152, 60 02 58.9 
122 23 24.9111 

Supplementary 

Itedding south baso, 

pofnL5-ContinuoL. 

1808. 

0 * 3 ,  

230 02 49.9 

HiU,1808 ........... 

Rodding BS- 
tronomlc sta- 
tion. 
Hill ........... 
RoddIng court  

houso. 

Redding south 
haso. 

ROddhE 8s- 

Crater Peak, 1904... 

2 625930 

2.645762 
3.014915 

2.639542 

2.876541 

Thompson Peak, 
1904.1 

40 34 4 2  167'352 28 22.7 
'22 23 27' 340/ 20 46 04. 0 

Saw Tooth. 19M. ... 

172 28 24.2 

200 45 56.6 

Mount Eddy, Calm, 
1904. 

tronomicsta- 
tion. 

Hill ........... 
Iteddlng COUfit- 

house. 

Black Butte, Csim, 
1904. 

. 
2.712128 
2.8wl22 

China Mountain, not 
tho calm, 1904. 

40 34 28.446 
I22 23 39.845 

40 41 64.374 
121 37 05.274 

Russlnn I'cak, north 
polnt, 1904. 

34 47 58.0 214 47 49.9 
141 17 01.8 321 16 60.8 

354 25 27.4 174 28 243.2 

173 31 58.0 353 31 55.1 

2 19 28.9 182 18 40.7 
83 28 10.3 282 45 50.1 

124 23 11.6 303 50 35.4 

Russian Poak.south 
point, 1904. 3 

Reddlng as- 

R~%"d?;l, court- 

Lyons ......... 
B u y . .  ....... 
Mean.. ....... 
S ur .......... 

tronomic sta- 

houso. 

Jars ......... 

Marble Mountain, 
1W. 

Littlo Shasta. 1904.. 

2448813 

2. Qo8858 

4.644353 
4.944089 
4.828513 

4.864213 
4.612a43 

S ur .......... 
dnrs.. ....... 
Bally ......... 

4.899108 
4.694762 
4.704374 

i912900.2  2712850.5 
153 53 14.2 333 53 01.6 

41 19 12.449 
I 2 2  28 42.470 

41 22 00.3O1148 
i n  20 49. m 

76 14 54.3 255 02 58.9 
1w) 00 47.0 0 00 47.0 
244 04 37.6 64 13 44.6 

20 23.9 327 58 6 2 5  
141 07 m. 9 321 00 37. B 

Storllng.. ..... 
Oazcllo astro- 

nomic sta- 
tion. 

Spur .......... 
soda .......... 

4.929970 
4.358721 

3.885084 
4.893957 

41 24 33.797343 
122 11 38.482 

I Distancc. 

243 19 08.0 63 23 03.0 
172 02 30.6 351 57 16.6 

25 01.5 163 34 21.4 
23 21 05.6 203 03 Og3 
34 01 48.5 213 51 45.8 
71 28 59.0 251 05 46.5 

139 46 03 1 319 18 24.3 
162 OB 35: 9 1341 55 14. a 

To station. 

Round.. ...... 
Bally. ........ 
mars. ........ 
Bollver ....... 

4.844749 
4.888525 
4.5w307 
4.713995 

Dally.. ....... 
Bollver.. ..... 
Soda .......... 
Spur.. ........ 
Starlhg ....... 
spur .......... 
Doliver ....... 

4.936906 
4.333807 
4.884988 
4.439125 

4.912596 
4 . 7 m  
4.163622 

SJUJU~. ........ 
Soda .......... 
Spur .......... 

......... 
Sterllng ....... 

Bollver.. ..... 4.416695 
Soda .......... 4.917772 
Spur .......... 4.330000 

4.78a398 
4.659934 

4.712199 
4.670220 
4.863427 

Bollver ........ 4.840116 
Storllng.. __.__ 4.808208 
Soda.. ........ 4.641374 

iletcrs. 

- 

422.6 

351.4 
1034.9 

436.1 

752.6 

515.4 
637.0 

281.8 

928.1 

14091.3 
37920.3 
34433.2 

73149.8 
40949.0 

78280.8 
49517.9 
mm. o 

55107.9 
22841.3 

8240.3 
78335.2 

89943.8 
07392.4 
38080.6 
51760.1 
88808.4 
76578.7 

81770.4 m. 8 
14575.5 

60311.2 
45701.9 

61546.5 
74170.1 
73017.5 

09201.4 
04298.7 
43788.0 

- 

Fm1. 

- 

1386 

1153 
3395 

1431 

2469 

1601 
2090 

925 

3038 

144650 
288452 
277011 

236882 
134347 

20010L 
162400 
168085 

8.5641 
271402 
70159 

279225 
74938 

30316 
257005 

2'29474 
319528 
124966 
169816 
281369 
251242 

283088 
70777 

251740 
80189 

288275 
197857 
47820 

197871 
149940 

169115 
243340 
239558 

227038 
210957 
143867 

1 Checked by vertlcal an& only. 2 No chock on this positlon. 
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Station . 

Qeographb poettlons4ontinued. 

Latltuda 

longkudo . and Azimuth . . Toststion . 

Ooosa Nast tall  troo 
(CaI.), I& . 41 48 58.92R 36 03 63.7 215 52 42 . Oazellc astro- 

122 14 18.035 1 ] no;k Eta- 

36 18 4 6 6  215 6 8  13.8 Bolivar ....... 
144 21 42.8 324 12 00 2 Soda .......... 
112 48 33.3; 282 22 35: 1 Sterling ....... 

Praston Peak (Cal.), I 4 1  50 07.03 
1801 . 123 36 38.82 

iw4 . 11'23 18 41.721 
Qreyback (Orag.), 42 06 37.101 

Pllot Rock. 1804 ..... 42 01 51.6531 12 08 01.3 191 59 15.8 Bolivar ....... 
122 33 36.073 136 50 17.2 266 48 10.4 Sterling ....... 

240 4 1  59.1 60 45 16.4 Soda .......... I ' I l l  338 28 26 . e  158 40 sa . o Spur .......... 

198 10 15 18 25 38 Onlon ......... 
251 08 56 71 37 68 Staling ....... 
185 55 39.3 5 58 58.1 Onion ......... 
210 31 32.8 31 00 01.1 Black ......... 
286 08 49.7 10B 26 M D  Stcrllng ....... 

Asponpeak. 1804 .... I42  18 57.288 
122 05 12.427 

MountPltt .  100( ..... 4 2 2 6 4 1 . W  
122 18 54.385 

Last Pwk. 1w)( ..... 42 30 50.92 
'1220842.80 

Central Polnt astrc- 42 23 51 . 581 

Dislanra . 

212 04 35.7 32 21 49.8 Rust  .......... 
2832810.0 1034011.4 Soda 

49 23 40.7 22D 07 64.2 Bode .......... 
114 22 07.8 283 35 47.8 Onion ......... 
147 40 45.0 327 30 11.8 Rus t  .......... 
174510.0 197a8a5.2 Soda .......... 

110 23 28.0 288 48 20.7 Onlon ......... 
171 22 17.4 361 16 14.7 Black ......... 
172 15 n.2 352 14 08.0 Rust .......... 
102 53 37 282 OD 86 Onion ......... 
1251828 3061114 Rust .......... 
242 56 28.8 63 20 31.8 Rus t  .......... 

.......... 

Loa 
[maters) 

........ 
122 2 4 . w  192 i o  m i  ! 

nomlcstatlon. 1801.122 58 23.461 

Central Point lati- 42 23 51.6121 116 41 
tude  statlon. 1031 . 122 50 23.285, 

313 68 45.8 I 

Union Pcak. leOa .... 42 48 53.546 23 a0 40.8 
122 13 21.078 78 42 19.8 

157 31 38.4 

Mount Scott. 1804 .... 42 65 24. 019 38 67 11.5 
122 00 55 . 548 71 54 67.6 

1 3  67 47.4 

71 56 52 . e  
105 05 45.2 
134 00 01.8 
151 00 38.6 

1222806.870 1881083.8 

Liao Rock. 1904 ...... 42 57 08.096 21 40 13.7 
122 io  08.338 

High Rock. 1804 ..... 43 03 02.850 69 56 28.9 

4.688314 

4.8R3880 
4.631877 
4.7e5054 

5 . m 1 7  
4. 802187 

4.812790 
5.132868 
4.564137 

4.942308 
4.432656 
3 . r n R B  
4.871003 

4.313372 

4.745767 
6.007567 

4.828635 
4.285873 
4.827763 
4.880854 
4.888188 
5.073816 
4.818477 
4 . ( O W 6  

4.030178 
5.012074 
4.801743 

4.648239 
4.002873 
4 . WID2 
4.28195il 

4.959834 
4.307783 

4.737141 
4.724813 

0.6785 . 

4. m w o  

4.032873 

4.408163 
4.823688 
4.958228 

5.011101 
4.053341 

4.569166 

4.881806 
4.529112 
4. BOOB16 

4 . e50501 
1.088838 
c 691934 

4 . mexiti 

4 . 881284 

......... 
12 ZQ ai ~ i a c i r  ......... 

134 16 2'2.8 Sods .......... 
astronomla 

288 41 Central Point 

station . 
203 25 36.9 Rus t  .......... 
258 01 la 0 Onlon ......... 
337 13 58.9 Fairview ...... 
218 43 40.8 R u s t  .......... 
256 05 28.0 Onion ........ 
305 88 25.7 Black ......... 
201 32 68.4 Rust 
251 13 85.8 Onion ......... 
2R4.30 10.1 White ......... 
313 47 60.8 Black ......... 
330 40 44.3 F a l r ~ I a w  ..... 
270 85 61.2 Whlte ........ 

81128.2  Black ........ 

. 

.......... 

. 
Maters. 

38747.9 

78540.3 
34038.0 
68217.6 

100218.3 
63415.7 

64982.4 
.358'M . 7 
38855.3 

87678.8 
27060.6 
7762.2 

74302.4 

79m . 8 
23625.0 

65888.7 
101767.0 

78800.0 
67088.5 
19703.9 
we78 . 5 
91380 .a 

iiem . e 
e m  . 1 

73002.2 

261 22. 6 

42875.6 
1MB19.1 
39870.8 

44283.2 
78980.0 
80305 . 6 
19588.6 

20313.9 

M6@3 . 6 
53065.7 

4 . T 

Q ~ I M  . a 

mE4.s 
83886.9 
Bogzo . 7 

433X 8 
1 m  . 1 
45013.3 

38734 . a 
73249 . e 
93351.2 

45660.3 
12300 . u 
49188.6 

ai471 . 1 

80852 a 

. 
Feet . 
. 

130408 

251116 
111676 
191002 

32RRM) 
208058 

213188 
445605 
120260 

287331 
811847 
25468 

243774 

261R73 
77510 

182705 
333850 

2m100 
64842 

277808 
200805 

252756 
3 m  
2 1 w  
82423 

140011 
337332 
131138 

145288 
28!2335 
283765 
84260 

298101 
66.547 

179113 
174100 

z a m 6  

15.6 ' 

a m 8  
276210 
287887 

142076 
336578 
147681 

130382 
BWlOl 
240320 
108420 
284808 

148791 
40367 
ieiw 
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To station. 

Onion _.__. . .. . 
Whito.. . . . . . . 
Black ... . . . . . . 
Fairview. .. ._. 
Black ..____.__ 
Fairview.. _. . . 

U. S. COAST AND GEODETIC SURVEY. 

Geographic z,ocritio,~s-Contiiiued. 

-- 
Lor: 

(meters). 

J.987wx) 
4.824028 
4.2081% 
4.773418 

4.540858 
4.821075 

I I I 

Rose .......... 
Scott.. . . . . . __. 
Whlte.. . . . .._ 

Station. I 1 Azhuth.  I a?%&. 

3.015269i 
4.494363: 
4.367134; 

-- 
Supplcmentarg 

poinla-Continucd. I , ,, 1 , ,, 1 ~ , ,, 

Quartz, 1W ..__. . .. . 

Dlamond Peak, 10M. 

Walker Peak, 19041.. 43 11 33 68 84 13 22 (283 55 55 
1122 02 18: 18 1131 31 15 1311 05 38 

43 09 51.7701 80 52 53.4 z(M 37 50.6 
122 40 14.595 181 48 31.6 1 49 16.9 

271 25 29.2 91 33 59.7 

43 31 16.014 32 36 47.1 212 23 49.1 

124 18 40.2 303 39 24.4 

IZ 08 .n.wioo 14 59.1 27s 54 09. 2 
1 m 1 8 i a i  2881224.7 

123 14 35.150 XI? 16 30.9 
289 28 35.0 

27 23 52.6 
89 37 01.2 

1904. 

Black ..... .... 
Falrview _.__ _. 
Roman ....... 
Spencor ....... 
Roman.. .. ... 
Spencer .... . . . 
W I l lamc t t e 

south base. 
Soavios 2. ___. . 
Pisgah. .. . . ... 
Spencor ... .. . . 

Raw, 1904.. _....__._I 43 14 09.038’233 53 46.811 54 04 23.3: 
123 19 18.5551288 51 36.64,119 03 17.11 

4.676843 
4.616’25 
5.131085 
4. WX’79 

4.917183 
4.584457 

3.245722 

4.17@324 
4.252746 
4.013515 

I 
Burg, 1904.. . . _ _  . . ~ .  . 43 09 42.607 177 54 02.44‘357 53 53.31 

123 19 05.198221 10 38.67 41 27 05.6 
j281 13 40. Ull01 25 11.11 

Mount Zion, 1903 1.. . 

Russlan Church, 
crass, 1908. 

Springfield, Metho- 
dist Church, 1008. 

Sprlngfleld Chris- 
tian Chdch, 1808. 

Eugene D e a d y  
Hall. &est tower. 

Rmoburg latitude 43 12 40 
station, 1804. 123 21 13: 

43 47 28. 5761 99 42 38.7 ne 00 20.5 
122 43 2 4 . ~ ~ 1 2 5  41 05.6 305 25 3 a 8  

44 03 18.487 148 04 20.1 328 03 51.0 

247 32 11.5 67 39 27.3 
287 52 19.2 108 01 10.6 
320 28 05.3 140 29 30.3 

44 02 53.545 39 01 16.7 218 58 16.1 
123 01 20.032 101 37 24.9 281 34 32.2 

193 31 04.2 13 31 53.2 

44 02 51.552 40 13 ‘27.9 220 10 10.0 
123 01 11.024 101 49 52 3 281 46 43.3 

191 43 56.5 11 44 39.2 

44 02 49.475135 34 36.0 315 33 66.4 
123 04 32.924 

123 10 36.088 

Spencor ___. __. 
Eugone 8s- 

t r o n o m i c  
station. 

scavies 2. ... .. 

3.96B880 
3.767444 

3.827305 

1008. 

Eugene 8s- 
t r o n o m i c  
station. 

Seavies 2.. .. ._ 
Spencor _...... 

3.246821 

3.947284 
3.858808 

I Distance. 

W i l l a m e t t e  
south base. 

Eugene as- 
t r o n o m i c  
statlon. 

Phgah  .... .. . . 
flpencer .... . . . 
W i l l a m e t t e  

south base. 
Euaene 6s- 

3.842110 

2.888838 

4.008223 
3.908378 

3.938828 

3.100014 

Bu&f:. -. . -. . . . ! 3.8R8832 ......... /4.500640 
White.. . . . ..., 4.223711 

Eugene United 
Brethrkn Church, 
1808. 

Scott ._... . . . . .‘ 4.412823: 
Whlte.. . . . .. .I 4.42mof 

298 45 11.7 116 60 59.3 
356 10 34.6 175 10 65.8 

44 02 53.966105 07 a 9  285 03 o(11 

153 01 60.8 333 01 33.1 

225 03 47.3 45 07 11.3 
298 18 37.8 116 23 37.6 

123 05 02.788 

Rose. .. ....... 1 3.575990! 
Burg ...__. .... I 3.793680: 

white.. . . . ... 4.480385 

Bl a&.... ..... i 4.227036 
Fairview. _._. . 4.671083 

Spencer ... ._. . 3. Qt58B8 
Eugene BS- 3.751653 

t r o n o m i c  
station. 

Seades 2.. . . . .( 3.828189 

t i o n o m i c  I 

I station. 
Seavies 2.. .... 3.964328 
Pisgah.. . . . . . . 4. mMnl 

__ 

deters. 
-. 

rim. 4 
wBs4.7 
.9@9. 5 
i9349.6 

M743.1 
i6233.1 

7706.1 
11669.4 
(6738.3 

!5859. 6f 
x)426.3( 

8227. x 
ll214.CN 
0288.1: 

3767.0: 
6218.4: 

Kr226.3 
IMl. 4 
18808.9 

17516.3 
11354.7 
15233.7 
11913.4 

32838.6 
10882.3 

1760.8 

1W7.3 
17895.6 
10316.1 

9246.3 
5644.9 

6701.9 

9328.1 
m. 9 

6719.0 

1765.3 

lwl. 9 
7222.7 

6952.0 

887.6 

12480.2 
& W . O  

ma 2 

1258.0 

9211.4 
1W16.9 

Fwt. 
- 

118039 
!I6761 
05189 
,94710 

,130FA 
!173M) 

25282 
.mm 
54916 

84841.3 
88701.1 

26993.2 
102411.2 
78404.5 

12359.0 
20401.6 

99167 
153843 
553337 

155893 
135678 
143679 
101553 

nllu 
120349 

5777 

49466 
58712 
33845 

m36 
18520 

21888 

30597 
18208 

22044 

b792 

290% 
23680 

n808 

3273 

40946 
28508 

28373 

4131 

30221 
a5180 



Lntltiido ' 

longltudc. 
Station. .and I Azimuth. n$)ms$h:h. 

~. - .- 
I 

. . - 

I Dislanw. 
I ____ 

- I _ _ _  

To station. 

Supplrmmfar!i  
p o i n t d . o n t i n u c d .  , ,, i , ,, , ,, 

Eugotlo Pattfrson 44 02 4 7 . ~ 1 '  u 51 5 ~ 2  188 51 20.2 SJwuvor ....... 
a+ 

t r o n  o m i c  
slation. 

222 35 3 2 0  42 38 44.7 6eavias2 ...... 
44 (w 05.824 103 18 42.4 28 14 32.7 W i l l a m o l t o  

south baso. 
164 30 08. 1 344 30 02.0 Eugono as- 

t ro ti  o m i o  
stalion. 

Schodi spire, 1W8. 123 04 4.593 144 44 R. 0 324 43 68.6 hllgotto 

Eu one  B a p t i s l  
CEurcL spire, 1808. 123 05 10.023 

E' e110 W 0 W. 44 03 05 6.53 
'#all ;pire; 100s. 123 05 40. m 

wo 36 08.7 60 40 0R.Q' S e a v i a 2  ...... 
285 46 25.7 115 61 66.0; Pisgah _.... .. . 

44 03 (10.273 1133 23 55.0 283 18 48.7 W i l l a m o l t o  
tlagpd~e, 1808. i w  05 ~ 4 . 0 ~ 1  south baqo. 

172 20 22.8 352 28 18.7 Eugcno as- 
t r  o n o m l c  
station. 

2% 46 41.9 4A €4 20.6 IJeavlas2 __.... 
288 58 ~ 8 . 8  117 03 23.0 Pisgah ........ 

Eu ono, Methodist 44 02 66.~57' 105 41 44.6 2 S  37 43.6 W l l l a m o t t e  
soulh baso. 

1&I 46 22.8 3 46 25.0 Eugono as- 
t r o n  omic 
station. 

m07a.8 a i i i 7 . ~ ~ a v i ~ 2  ...... 
285 16 37.7 116 21 57.2 Plagah. ....... 

&nvies(U.B.O.S.), 440031.870 2 0 0 1 1 3 . 7 2 0 8 b 7 1 2 . 7 S  ncer ....... 
122 64.658: 73 30 13.0 2~ 31 1 8 2  8 l l a m e t t o  

south baso. 
Ball Butto, 1803.. . .. 43 58 47.550 Bo 66 47.4 240 16 44.4 Fairview ...... 

121 41 15.7651 R8 OB 28.2 256 41 05.0' Roman.. . . ... 
1 80 41 41.0 288 43 CQ.5 Spencer ....... 

St. alary Dutte,1803 44 05 00.402 54 34 20.3 233 54 42.2 Falrview ...... 
121 41 64. QQ2 84 05 04.6 262 40 05.7 Roman ....... . I 84 48 15.3 263 51 01.0 Bponcer .__.... 

South Sistar, 1903 .... 44 00 i4.25ii 51 IR 35.7 230 41 52.6 ~ d r v i e ~  ...... 
1 38 34.5 Roman ........ I 83 1703.4 3 2 21 45.1 Rpenmr _...._. 

116 41 46.4 284 51 30.7 Peterson ...... 
48 28 01. c 227 62 52.6 Falrvlew.. . . . . 
aoa232.2  2593748.4 8 nmr ....... 
81 08 M1.8 258 48 25.5 g m a n  ..... ... 

113 27 24.0 282 37 43.2 Peterson ...... i 
'North Gistor, 1QO3 ___.' 44 i n  01.464' 47 67 31.4 227 20 63.1 Falrvhw. ._. _. 

1121 40 17.163 78 34 17.3 W8 30 03.3 Spencer.. ..... 
' 80 $0 32.6 258 08 82.0 Roman ........ 
! 112 13 08.1 281 22 56.0 Peterson ...... 

Nebo,lgml ...___..__ 4 4 4 2 7 . ~ d 5 5 8 2 5 4 8  1 7 6 2 7 W  F a l d e w  ....._ 
122 42 05.14 58 a6 88 2% m 1s 8pencer ....... 

Herman Peak, wood- 44 07 2% 14 ! 220 51 62 Mary ...... ... 
ed summlt,  1903.1 124 00 43.71 318 61 66 la7 03 22 Roman ........ 

heirle Peak, west 44 16 42.3071 14 21 17.1 1Q4 16 6 2 7  Roman ........ 
I 308 u 09.61 128 45 35.0 Bpenor ....... 

Eugene courthouse, 

& m h ,  1808. 123 05 31.488 

I 
1808.1 

'121 46 08.254 83 00 38.4 

41 11 10 

tree, 1W3. 

1 Checked by vertical auglm only. 

123 36 28.771' 100 MI 28.b 10 08 5O.R Mary... ...... 

3 . ~ 1 7 0 4  7103.8 ZWB 
3.207766 1013.6 5284 

3.Q6Q172 8102.7 2t)884 

3.814232 8207.8 26028 

2.894600 784.3 2573 

3.WI173 gt23.0 302' 
4.049382 11B4.6 36760 

2.835103 861.2 2823 

3.0F32go 96E9.2 31789 
4.008788 11743.6 38528 

3.w)8nr 8oQa.O 28582 

2674247 748.6 2458 

3.WR774 8287.7 3050L 
4.053471 11310.2 37107 

3.803543 EX8.4 25274 

3.014848 1C05.0 3388 

3 . m ~  WICB ais44 
4.06427Q ,11331.3 37178 

4 . m  1E922.3 52238 
4.188833 1W6.5  51880 

4.05oM)o 88125.1 282405 
6.216768 164724.4 540433 
6.052610 112893.8 370388 

4.8765R7, S4633.8 310150 
5.2165281 164637.6 640148 
5.051MO 112470.8 3&?OQ8 

4.880885 81410.3 288802 
6.202201 15Q2Q4.6 622618 
6.028801 107102.8 551388 
6.0146583 105823.7 347180 

4.871857 M746.8 307668 
B;0280(1 108870.4 i)lW 
6."2781 158846.6 521148 
5.011607 102708.7 838970 

4.0P13R WRC3.0 314314 
6.023231 107852.1 354159 
6.ao(uw 180103.2 6ZSW2 
6.011064 102783.1 337247 

4.8Os130 635Q6.0 2OS648 
4.667857 30810.8 121284 

. 4.748023 5587P. 7 183857 
4.608763 322M.8 105881 

4.622Rz( 41068.8 137880 

4.720407 62540.8 172378 
4.407486 26558.2 83&u! 



18 U . S . COAST A X D  GlGODETI(: SURVEY . 

4.11U27.5 
4.75%%4 
4.758721 

Geographic poaitioiis.Coiit.iucd . . 
I I I I 

i 13160.6m 
508Ba.3 
57111.2/ 

Station . 

4.35883R 
4.FIXm9 

5.023694 
5.032540 

6.139352 
4.964039 

5.074123 
6.05:844 
6.215oR3 
5.133540 

5.201570 

Supplrmcnlary 
pofnis-Continued . 

Alscs Peak. partly 
cleared wooded 
summit.  1004 . 

Cannihal Peak high- 
eat wooded Sam- 
mit 1803'. 

Mount Washington. 
1Wa . 

22830.8' 
83068.8 

1a5807.3 
107781.9 

137832.8 
92180.6 

118010.6 
114246.8 
lMoBo.3 
131xx)o . 31 

158005 . 6 

I 
Latltudo I 

and i hzlmuth . I Tostation . I longitudo . 1 azlmuth . , 
I 

44 19 57.346 
121 50 15.638 

.-.____ l o  . ,, i . . . .  I . . . .  i 
38 32 25.7 217 58 29.8 Fslrvlcw ..... 
i3 35 66.4 252 10 34.7 Roman ....... 
08 34 49.1 277 22 60.5 Mary ......... 

102 47 18.1 281 59 49.4 Potorson ..... 

?9 2o 51.6 248 28 18.8 Spencar ...... 

..... ...... 

30 09 59.1 
m 5u 23.5 
92 54 31.7 

144 40 08.0 

49 40 03 
84 42 42 

2% 17 14 
i 2  50 39 

2s3 44 22 
72 40 27 

....... 

215 4R 15.4 6 ncer ...... 
2'10 17 21.8' X r y  ......... 
272 37 01.81 Petorson ..... 
324 16 10.6 Yam ......... 
229 43 21 Potorson ..... 
264 15 27 Mary ......... 
104 30 04 I Peterson ..... 
252 3S 50 . Mary ......... 
103 57 28 . I'otorsou ..... 
252 35 00 Mary ......... 

4.247040 
4.681&3 

Hayrick. 1803 ........ '44 W 48.040 33 29 07.d 212 55 19.5! Fairview ..... 
121 50 31.724 G1 30 02.5 240 43 36.8) Rponcer ...... 

fB ai 14.2 246 45 57.3: Roman ....... 
91 47 12.2 270 36 19.11 Mary ......... I . I I 

17662 . O1 
aR180.0) 

LefL Nipplo. 1803 ... 

Round Peak. 1803 ... 1 44 37 52.708 
la3454346 

Thomas. cairn. 1903 . 44 38 10.838 
122 34 19.315 
I 

h r v a k q  c ~ m d  cu- I 4 1  XI 50.02 
pola. 1803'. (12.3 1G 23.92 

1803'. I23 18 4G.10 I hrval i s  open cupola. . 11 xj 55 . 

w) 32 19.81 24c 10 03.41 Poterson ..... 
8 0 0 0 0 6 7  2591916.8'Yary ......... 

137 24 19:3 317 00 34 . 8! Yam ......... 
172 28 37.1 352 21 28.2 Barnas ....... 
w) 11 53.3 245 65 12.3, Potemon ..... 
79 42 16 8 259 01 01 O1 Mary 

136 34 5l:O; 316 10 41:7) Yam::::::::: 

4526021 
4.883838 
4 814888 
6: oO17Z 

4.6aOQsO 

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

8848.2' 
78313.7: 
65297.7 

l00387.31 
I 34431.0 

MountJetlerson,lBOR.' 44 40 29.150 
121 47 55.260 

53 50 37.1 232 50 10.51 S peer.::: l: 
79 17 59.0 258 28 43.7 oterson 
R2 53 24.4 281 39 34 . l! Mary ......... 

112 33 05.6 291 30 11.6 Yam ......... 
141 69 59.U 321 19 33.61 Barnas ....... 
1u) 43 29.4 340 31 14.3, Larch ........ 

A f o n m o u t h  I 'enk,~444751.810 I 22G5008.0 
1803 . 123 32 31.994 254 01 14.1 

1 18 42 3 

8alcrnCapltol.dorno. 44 56 10.47 140 50 53 
1803'. 123 01 43.50 '&3 37 32 

Chcmaaa t a n k ,  1.5 On 11.41 11U I9 24 
1803.' 122 59 33.01 261 11 15 

Table Rock. calm. 44 58 IA2N 62 41 39 8 
1803 . 122 18 33.07~ 88 41 3 8 0  

99 07 35.3 
150 54 46.0 

Arquott. cairu. 1803 .. 45 04 19.542 71 29 32.7 
89 21 Mi.6 

142 51 42.3 
I22 15 32.310 

. 

47O703.9/Yam ......... 
74 36 21.4 Hull ......... 

1Pl  I8  18.0 Mary ......... 
3X) 46 02 ' Yam ......... 
83 50 68 Ilult ......... 

!2Rl 13 03 Toni  ......... 
101 23 10 IIult ......... 
241 49 1 l . G  Ma ......... 2m a4 31.61 HJ ......... 
278 32 12.5 Yam ......... 
330 35 69.0 Baraw ....... 
a61 10 17.6 Hqlt ......... 
2 %  48 33.9 Yam ......... 
322.30 46.81 Ba rnos ....... 

Distance . 

3.82%383 W . O !  
4.713607 51724.0; 

4.364754 4.39115581 '23160.8' 25035.6! 
I I 

4.406228! 25481.7; 
4.356107/ 22055.2! 

6.109880 138189.41 
4.97w73 94639.0I 

Q . asl770l i207i7.4 
4.991609 9 m . 9  

5.147584 140470.1 
6.058308 114632.8 

4.0347%: 43124.9 
4 . W W  Wt72.6 
4.512R41: 32560.7 

4.2167M' 4.3995971 25065.B 16434.81 

4.12RRSO! 1.3485 . 0 
4.3540211 22595.51 

4.mat35, 5 . M W I  111189 3 i w . ~ l  . G 

4.82284G o o m . 7  
4.860287 70841.4 

4.678876' 31746.4' 
4 842732' fiQJ19.7 
r : m 4 i  63m.5(  

Fwt . 

431ir 

167372 

74924 

i m ~ i  

207020 

346480 
a53014 
521867 
45m 
302429 

389141 
374u25 
638353 
4.40194 

231389 
25466a 
102440 
253284 

21962 
169700 

15987 
x2138 

F A  
67940 

125284 

8 1 W  
151627 
185834 

258834 
214231 
329387 

112962 
259753 
214008 

422537 
310497 
400559 
376001 
38005( 
321731 

1414M 
233388 . 108x13 

82334 

74132 

364795 
10445 
218188 
232119 

123540 
228411 
208QW 

i m a  

539m 

44241 

1 Checked b y  vertical angles only . 
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Geographic poeitdo?is-Continued . 

Fir. 1803 ............. 

bfonument General 
Land Suhep. 1BM . 

IIIII. irmq ............ 

Corn. IBM ............ 
RIVO~,  1803 .......... 

Oro.ronlnn, 1W3 ...... 

Pollland longltude 

P o r t l a n d  latitude 

stntlon. 1887 . 

. ..__- I I 
4- ... 

45 31 23.055 295 11 01.5 115 I1 39.9 
122 44 40.238 8 09 28.8 188 OD 23.5 

45 31 11.633 23 68 29.6 203 58 15.0 
122 44 34.800 144 09 14.0 324 08 0 5 . R  

I22 44 55.O23240 10 43.2 0 11 27.9 
45 30 39.970 170 m 18.0 3511 20 14.4 

45 31 0s.m 123 m 05.0 3a3 18 10.7 

45 34 28.801 m5 42 211.7 1% 48 25.4 

in 40 a ~ . w 7 2 5 1  11 25.0 71 IO 14.4 

122 43 52.32@198 44 43.6 I8 45 63.8 

I 2 2  42 13.010 34 07 13.6 214 05 14.0 

45 31 13.206 101 11 03.4 311 OB 65.0 

45 31 08.132 
122 40 39.76 

45 31 08.83 187 50 52 7 511 53 

i Supplrmmiary 
pointd40ntinuod* . . . .  l o  . . .  I . . . .  

Cem .......... 
RIU ........... 
HI ll ........... 
Flr ............ 

Eaglecnlm. 19031 ... 

5.111594 
3.129313 

3.CWKQ 
2.020808 

1903 . 

Bemas ........ 
Com .......... 
Barnes ........ 
Rlver ......... 

3.242582 
3.185408 

3 . a5153 
3.822185 

l ' o r t l n n d  h c h ' 4 5 3 1  09.07 
mnrk (U.B.G.S.), ;I22 40 39.77 
1w3 . 

177 15 37.04.357 14 17.R 

Oregonlnn ..... 

Oregonlan ..... 
Ihrnas ........ 
\\'nrron ....... 
Dn\.la ......... 
R w k y  Ilutto .. 
llwnus ........ 
Barnas ........ 
IIarnev ....... 
Ro(-k i  h t l e  .. 

2.13537 

2.lMwiu 

4.10161;71 
4.674493 
1 . fi9Li2117' 

3.OwlM 
4.148533 

3.51075% 
4.07011W 
4.054398 

I l a r n e y  (Waqli.), 

nalcli (Oreg.), 1881 .. 
1881 . 

I Distance. 

46 37 21.734328 15 53.08\148 18 43.W 
122 37 53.538 40 69 24.33220 54 19.74 I 43 31 64 . t74 80 15 io . 28 2(10 13 28.77 
I22 42 30.7RY 210 43 44.01 30 47 112 . (i( 

zni 17 15.3~1 MI a ~ 3 . 9 1  

Hult .......... 4.401325 
YW .......... 4 . arssn 

Barnes ........ 
Warren ....... 
Ba mas ........ 
Warren ....... 

Hult .......... 4.718211 
Yam .......... I 4.349- 

4.511i40t 
3 . IOU29 

4.850000 
4 . PU(119 

Hult ....... ...I 4 . ~111874 
Ynm ......... 4.633082 

W a r m  mhoolhoum 

Afltchcll. IWW1 ...... 
cupola. 103.' 

Ynm .......... 4.61800A 
Dnrnw ........ 4.810210 
Larch ......... 4.52R919 

45 .IM 47.53 345 42 00.3 1G6 47 30.3 
1.22 51 13.32 (i9 43 6 0 . M  249 43 11.1 

46 01 53.00 37 55 !Z7 217 31 27 
I22 11 31.94 U5 U3 29 244 34 18 

Darnerr ........ 4.773837 
Larch ......... 4 . QuyM2 
Ynm .......... 5.074016 
Barnas ........ 4.924807 
nalrh ......... 4.808772 
Larch ......... 4.647322 

Rocky Butte .. 4.051479 
Ihmos ........ 3.807880 

Rlrrr ......... 3.805008: 
Rocky nutlo .. 3.Wi7251' 

Homey ........ 3.367180 
Homes ........ I 4.120055 

Larch ......... 4.943000 
J M c h  ......... 5 . UBOUW) 
Barno< ........ 6.0M201 
Bel ............ I 4.804850 

. 
&tors . 

25370.3 
17241.9 

6a2i5.0 
22381.3 

07744.6 
341'25.7 

88717.2 
li45B(i . 7 
wcW3.2 

58401) . 9 
243844.4 

18745.2 
84113.8 
81053.6 
95203.2 

1293.0 
1343.7 

1079.9 
423.0 

1749.4 
lsrl . 4 

1758.5 
6040.3 

11258.5 
GI2O.7 

Q382 . 8 
0213.7 

130.0 

128.7 

14om . o 
376339.9, 
P W  . l3 
08co . 6 

14110.2 

32RO . 0 
117m.5 
11334.3 

13184.2 

321140.1 

70802.3 
6w25.5 

87719 . G 
105oO . 8 
p38( . 0 
79267.2 

zna . I 

1274.2 

. 
Feet. 
. 

83230 
St~L568 

171473 
'13429 

2222KR 
111961 

x)loflo 
211931 
110893 

194801 
94m4 

3mR3 
276963 
205923 
1lW.83 

4241 
4408 

3543 
1390 

5738 
5 1 1  

571.9 
21780 

3cm7 

20g41 
30426 ' 

210~5 

448 

122 

47907.8 
1 P 1 G Z  .3 
163024.1 

32370.4 
40203.3 

10783.1 
4ns(il . 4  
37180.2 

7108 
43255 

107743 
4180 

232010 
190372 

395343 
404m 
2m45 

mnw 

1 Checked by  vertlcal anglw only . : No check on thin paPitlon . 
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. .  .. 
4G 11 63.0'28 
122 11 25.m 

46 18 55.031 
122 07 49.82'2 

40 39 25.252 
I22 21 64.262160 

4038M.2G 
1220927.44 

40 41 05.848 
121 54 01.858133 

M 40 23.95 
121 63 47.28 

121 46 25.662114 

40 61 11.100 
121 45 47.001 

47 01 04.382 
121 63 20.W 

46 51 OQ . 216 

D . S . COAST AND GEODETIC SURVEY . 

. . . .  . . . .  
353 45 05.3 173 49 32.8 
30 24 60.9 210 00 51.4 

101 21 14.0 341 09 bo . 7 
180 21 43.7 1 U  32 38.5 

30 54 48.28216 64 40.S 
195 35 51.88 15 44 10 . 7: 

141 03 59.3 321 00 10.8 
44 01.2 340 37 a3.9 

240 15 51.1 86 34 28.0 

1506420 3303847 
22745 19 47 Mbo 

97 08 62.2 270 44 40.4 
47 15.3 313 20 21.1 

1GL 54 23.5 344 62 60.9 

83 6444 20330!B 
111 01 08 zw) 59 15 

75 58 3U . 2 255 29 12.0 
P 27.3 283 50 19.6 

76 48 48.0 255 18 39.5 
114 30 34.9 293 67 42 . 7 

8 27 57.6 188 25 44.7 
63 37 01.4 233 12 21.8 
9Q 03 14.7 278 26 5 2 2  

.. 

47 16 12.780!122 44 24.8 
122 28 43.5271191 51 19.7 

1314 12 45.2 

Ijtatlon . 

302 42 41.3 
11 51 65.9 

134 14 03.3 

Suppkmenfary 
points-Continued . 

Mount St . Helens. 
1903 . 

47 17 51.813\1BG 41 00.0 
I22 30 21.214 247 07 10 . 4 

1331 07 48.6 

Min. 1806 ........... 

IG 41 40.0 
67 10 16.6 

151 08 40.8 

D e s c h u t e s  Peak. 
1905 . 

47 19 12.1711 37 39 18.30217 
I 2 2  25 42890105 35 50.58285 

122 27 14.898' 15 44 13.09 

I 
47 m 38.852 324 io  34.m 

47 23.11.720, 28 n 3c.29208 

I 64 19,31.88244 

122 22 31.884' 61 32 05.80 

Mineral Peak. 19051 . 
Hlgh Rock. 18)5 .... 

30 60.3 
33 04.3  

144 11 41.9 

25 15.E 

195 42 63.1 
17 53.3 

231 28 37.7 

Goat Mountaln. 1805 

MounCRainler. high 
pesk. 1BDb . 

Mount Rainlor bare 
summit. Id . 

Eharp.peak, 1905 .... 

Tacoma City Hall. 
lw)6 . 

Tacoma courthouse. 
1805 . 

Smcllcr stark. 3lN 
fcct hlch. l!Ml5 . 

Drown Point Light 
houw. 1BMI . 

Dash. 18.57 .......... 

Piner 2 .1W ........ 

Robinson 2 . 1867 .... 
. 

Geographic p o s i t i o n s 4 o n t h l u d  . 

and Azlmuth . azimuth . I I Back 

Latltudo 
longltude . To station . 

Larch ........ 
Bamm ....... 
Hal .......... 
Del .......... 
Len .......... 
Bel .......... 
Hal .......... 
Huret ........ 
Bel .......... 
Horst ........ 
Bel ........... 
Hal .......... 
Hum ........ 
Bel .......... 
Hal .......... 
Bel .......... 
Hal .......... 
Hurst ........ 
Hal .......... 
Hurst ........ 
Bel .......... 
Hal .......... 
E m t  ........ 
Dron ......... 
Qull. ......... 
rice .......... 
Kin .......... 
Wash ........ 
cull .......... 
Kin .......... 
NeIU 2 ....... 
Davh ......... 
Wwh ........ 
Wash ........ 
Neil1 2 ....... 
I'iner 2 ....... 
Wanh ........ 
Noill 2 ....... 
Dash ......... 
Wash ........ 
N d U 2  ....... 
D a h  ........ 
Piner 2 ....... 

Lol: 
(meters) . 

4.871174 

4.796451 
4 . La2490 

2 5805521 
4.733808: 

4.025008 
4.088278 
4.550058 

4.743G74 
4.361832 

4.028450 
4.W714 
4 . OeOlW 

4.030098 
3.548436 

4.738514 
4.789232 

4.735119 
4.7QOm 

4.418390 
4.728080 
4.oBoon 

3 . 072844 
3 . C151W7 
3.WlW2 
3 . !a2740 
3.646.524 
3.702043 
3.404135 

3.500017 
3.805502 
3 . €45934 

3.7(n814 
3 . wo11 

3.840882 
3.liB2G70 

3.5181jco 
3 . m28 
3.4845911 

3 . 824% 5 
3.87%38 

4 . m i 9 0  

3 . m m  

14331.7 
WO . 8 
i26R2.2 
17887.0 

380.7 
3190 . 2 

L0007.4 
18784.1 
15480.1 

55420.9 
12481.8 

w374.5 
11480.7 

12120 . 0 
3535.4 

M7W . 4 
52984.3 

54339.9 
12b4U.5 

30206.4 
53400.3 
47932.2 

4708.1 
4484.0 
4285.2 
3182.3 

3519.8 
6042.5 
3119.9 

3M2.1 
0390.9 
3435.1 

5045.6 
4005 . H 
4271.0 

G932.5 
4928.0 

3301.1 
n4M . 5 
3123.1 

8413.2 
75n4.7 

LWXI . n 

- 

. 
Fcot . 
.___ 

M3870 
!a3257 
m322 
m087 

1249 
177w 

34801 
,W52 
110424 

181R27 
73759 

139465 
n12M 
37088 

140179 
11699 

178079 
Wl 

178280 
105205 

86870 
175414 
157258 

15448 
14711 
14059 
10441 

11.548 
11w4 
10230 

13M2 
20007 
11270 

15111 
11015 

22744.5 
161U7.9 

10830.4 
27836.4 
1u24g . 7 

i r i M  

nrm . G 
24nt11.2 - 

1 Nocheckon thispmitiot . 1 Checked by vertical angles only . 
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.’ 
Fed. 
W . 3  ; 

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 
error varying from 20.15 to 20.3 meter; second, the stations in the 
main scheme fixed by reciprocal measures of vertical angles and 
which are subject to probable errors varying from k0.2 to kl.1 
meters, and, third, the intersection stations, of which the elevations 
are fixed by measurements of vertical angles which are not reciprocal, 
the intersection statlions not being occupied, and whose elevations are. 
subject to probable errors which may be ns great ns -c3 meters in some 

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 elevtition i s4sed  by spirit leveling, as 
indicated in class 1 of the following table. Station Snow Mountain 
west is probably least accurately determined of all the stations in the 
main scheme. 

cases. 

Claaa P-Contd. 
Mcta t . 

Roman ............. Statlonmark 8723 

Table of elevations. 

THIRTY-NINTII PARALLEL TO WILLAMETTE BASE. 
- 

tion rofors. tion rolors. 

................. ................ do ....... 028.2 
..do.. ..... 124& 8 

Redding a s  t r 0 -  
nomic station. 

Gazelle astroriomic 
stalion. 

Ceritrul Pointastro- 

Ndm.8. 
Stationmark 202 1( 

..... do ....... 848 24 

_ _ . _ _ d o  ....... 308. O! Peterson.. .............. 
Tvin .................... 
Rldpo ................... 
Rnueh. ................. 

Char 3. 

Lassen Peuk. ...... 
Mount Linn ............. 
Mount 6t. John. 
Bully Choop .......... 
Crator Ponk ............. 

do. ...... 
do ....... 
do ....... 
do... .... 

Top ......... 
do ....... ........ do ....... 

..do.. ..... 
do ....... 

nomic station. 
Roseburg lnllludo 

SLtltiOll. 
Wlllamolto north 

437.2 
w. R 
361.0 
2022 

3180.0 m. 8 
2057. 0 
2120.8 
2540. 5 

_ _ _ . _ d o  ...... ./ 1U.B 

..... do ....... I 101.3 
bUC. 

h S 0 .  
Willnmetlo iouth 

Chsa e. 
Mount Helona ........... 
Snow Mountain, 

snow Mountain, 

Mnrysville Butte.. 
Kent.. .................. 

WOSt. 

oast. 

..... do ....... 110.61 

do. .  .... 1322.1 
Top of pior.. 2145.7 

Stationmark 2160.0 

...... do ....... 0%. 0 
do ....... W2.0 

. SDw Tooth ......... 
7 W ’  Thompson Pcnk ... I Russian Penk, 
2o(K( I north point. 

Korby ............. Top ......... 1058.5 

2448 Lost Poak .......... Top ......... 2440.2 
Nount Pitt . .  ...... Summit ..... 2393.6 - 

Summit ..... 2717.4 
To 
Ili$;&tsUm: 

mit. 

- 
Ftd. 

2d62 
2054 
WJ7 

1434 
1279 
IIM 
083 

lo400 
mu3 
0751 wn 
m 
8915 
W3 
8183 

K918 
a551 

7636 
8311 
go38 

14161 

050 

6310 
0344 
7323 

7147 
72% 

8543 
8493 
&?Q2a 

719 

7051 

W70 j Pilot Rock.. .. .....,. Summlt.. ... 
China Mountain ........ do.. ..... 

rdwu 

1803.9 
2ooo. 2 

Lyons.. ............... 
Dolly : ............. 
Round .................. 
Spur .................... 
Bolivor .................. 
Afears ................... 
Starling ................. 
Sodn ............... 
Onlon ................... 
Rust .................... 
White ................... 
Black.. ................. 
kot t  .................... 
Burg.. .................. 
Roso.. .................. 
Iralrvlew.. ............ 
Yellow .................. 

..do.. ..... 2031.4 
-....do ....... 1882.4 

do ....... 1043.4 
do ....... 2760.9 
do ....... 2451.5 

do ....... 2174.1 
do ....... 2238.3 

-....do ....... 1B57.4 
do ....... 1597.1 
do ....... 1891.2 

do ....... 1222.7 
do ....... 1874.1 
do ....... 1204.0 
do ....... 60% 7 
do.. ..... 453.3 

..do ....... 1808.3 
do ....... 740.3 

0209 
3423 
0078 
Ro43 

--- I 
71.21 I 

Ashland Poak.. ......... do ....... 2290.7 
Nnrblo Mountain.. ..... do ....... 2533.3 
Mount Eddy.. .......... do ....... 2754.8 
Mount Shasta ...... Topofpoak. 4310.3 
Gooso Nest ......... Reo-top. ... 239& 5 

. .-- 
7341 
OOBl 
5240 
0205 

4011 
6140 

Reddlng Court- Tangent to lQL2 

Little Shesta.. ..... Top ofpask. 2532 9 
BlackButte ........ Topofcairn. 1933.8 
Preston Peak.. .... Top ofpask. 2232 2 
Oreyback ............... do ....... 2149.5 

houso. roof. 

4241 , 
1997 I 

BisMyou.. .............. do ....... 2178.4 
\Vamer ............ Hkhestsum- 2311.4 



22 U. S. COAST AND GE,ODETIC SURVEY. 

THIRTY-NINTH PARALLEL TO WILLAMETTE B-4SE-Contbued. 

Aspen Peak ........ 
Mount Scott. .. .... 
Liao Rock.. ....... 
Ijigh Rock (Oreg.) 
Union Peak.. ...... 

-- 

Elevation. 

I__.. . 
Top ......... 2502.0 
Top of peak. 2717.7 
Top ......... 2484.0 

_.__.do ....... 1883. 8 
-....do ....... '2347.9 

Station. I wl%%a- I Elevation. (1 Station. 

Old Baile 6 :.:..:- ~. 
Dismoiih Peak ........ Dodson S 0 E )  

Quartz.. ................ 
Mount Washington 

Mount Zion. ....... 
North Slster ............. 
Hn nck ................. 
Mldble Sister ............ 
Nebo. .................. 

Point to  
whlch eleva- 
tion refers. 

..... do _______'  2548.3 
Topofpeak. 984.5 

..do.. ..... 2079.7 
do ....... 101.4 ..... do ....... ps(L 0 

Top of peak. 1406.4 
do.. ..... 3068.4 
do ....... 2375.2 
do ....... 3059.6 

.do.. ..... 1037.4 

I 1 tlon refers. 

South Slster ........ \ ..... do ....... 
Ball Butte .............. do ....... 
St. Mary Butte ..... I... ..do ....... 

I 

- 
Fed. 
t(208 
8910 
8150 
6213 
7703 

8361 
3230 
8792 
5533 
7789 

4614 
1 m 7  
7793 

10038 
3404 

3155.2 
2756.6 
279.0 

- 
Wdldns 
1047.6 
1100.8 
BOB. 4 
834.7 
807.3 

1243.4 

€6.3 

1207.2 

9a 2 

88.1 

135.3 

loo. 4 

Char I. ; 
Oregonian.. ...... ~ . I  Top of tower. 

- 
Fed. 
3437 
3012 
!ai52 
2082 
lW2 

10522 
4079 

310 

322 

289 

444 

326 

09.22 

I class 5-ConM. 

Pl. 1 . Round Peak.. .... .I Top of peak. 
Thomas ................ ..do.. .... 

I Forest Penk ........ I ..... do.. .... I Whitechurchsuire. To~ofsauare 

I Afddan 

1312.8 
1320.5 
071.9 
72.0 

Class .?-Contd. 

Pralrie Peak.. ..... 
Alsea Peak.. ...... 
Cannlbal Peak.. .. 
Herman Peak.. ... 
Seavlas (U.S.O.S.) 
Mount Jefferson ... 
LeIt Nlpplo ....... 
Corvnllls closed cu- 

pola. 

Clasr e. 
Yam.. ............. Statlon mark., 
Hult .................... do ...... 
Barnos.. ............... .do.. .... 
Larch. .................. do.. .... 
Warren.. ............... do ...... 

TOP or peak. .. ..do ...... .... do ....... .... do ...... ... .do.. ..... ... .do.. ..... .... do.. ..... 
Bottoni of 
cupoln, top 
of roof. .... do ....... 

354.4 
38.3 
383.5 
1234.9 
38.9 li Table Rock. ...... .!. ... .do. ..... 

Arquett, m r n . .  ... I .  ... .do.. .... 
Gquaw.. ...... .....I.. .. .do..  .... 
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DESCRIPTIONS O F  STATIONS. 

This list may be conveniently consulted by reference to the illustra- 
tions at  the end of this publication or to the index. AI1 azimuths 
given in the descriptions are reckoned continuously from true south 
around by west to 360°, south bein Oo, west 90°, north 180°, and 
east 270". Where magnetic azimutfs are given they are indicated 
as such. The distance between the station and refmence mark is 
measured horizontally unless otherwise stated in the description. 

I n  general, except where the contrary is specifically stated, the 
surface and underground mark are not in contact, so that a disturb- 
ance of the surface mark mill not necessarily affect the underground 
mark. The undergroiind mnrk should be resorted to only in cmes 
where there is evidence that the surface mark has been disturbed. 

The name and dates given in each description immediately after 
the county refer to the chief of party 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 find9 that one of the stations herein described 
has been disturbed or that the description no longer fitsthe facts is 
requested to send such information to the Director, Coast and 
Geodetic Survey, Washington, D. C. 

NIBRHINO OF GTATIONS. 

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 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 a t  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 place. 

GENERAL NOTES IN REQARD TO STATION MARKS. 

Note 1.-A three-eighths-inch copper bolt 3 inches long is cemented into II 
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 preceding paragraph. A 
cross in the top of the copper bolt and another in the polished center of the 
disk mark the station. 

Note E-This marking 1s 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 dimenslons of the bowlders are given 
in the description of the station. 

Note .?.-The station is marked by an old-type stntion mark, described above, 
cemented into a drill hole in the rock. No underground mark was used. 

BEFERENCB MAEK. 

Note #.-This mark is a drill or punch hole in the top of a threeeighths-inch 
copper bolt 8 inches long, which is leaded or cemented into a drill hole in a rock 
with the top of the bolt flueh with the surface 

PBI??CIPAL POINTS. 

Mount Relena (Napa County, Calif., W. Elmbeck, 1876; 1 8 0 8 ) . 4 n  tile 
mmmit of Mount Helenn, about 12 miles to the northward of Callatoga. The 

9 7 4 6 4 ' - 2 2 4  
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station was originally marked by a fine drill hole and cross in the top of a 
one-half-inch copper bolt 5 inches long, which was cemented in a drill hole 
in bedrock, and by a brlck pier 3 bricks square and 48 inches high, built over 
the bolt. When visited in 1908 it was found that  the pier hud been dynamited. 
Other instrument piers are at the following distances and directions from 
the station: Collimator pier, 2 bricks square and 01 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 23 bricks and 36 inches high, 17.74 meters southwest 
of t h e  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 mnrk 
between Lake and Napa Counties, a lurge drill hole in a basaltic rock, is 2.18 
meters northwest of the station. 

Marysvflle B u t t e  (Sutter County, Calif., W. Eimbeck, 1876; lM)4).-About 
15 miles west of Murysville on the southeastern summit of the  south butte 
of the Marysville Buttes, about 6 meters northeast of the highest pnrt of the 
summit, and near the steep cliff on the  north side. The station is marked 
by a n  old-type station mark, described on page 23, set in a drill hole in a 
small rock embedded in  the concrete that  Alls a depression in the  solid rock. 
Below the concrete and dlrectly under the  station mark is a three-eighths-inch 
copper bolt 3 inches long set In a drill hole 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, a re  at the following distances and azimuths from the 
station : 2.470 meters, 246" 48' : 2.635 meters, 5" 06' ; rind 2.915 meters, 103" 07'. 

Snow Mounta in  west  (Glenn and Lake Counties, Calif., E. F, Dickens, 1892; 
1904) .-On the highest point of the southwest suinniit 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  statfon. The station Is marked by a onehalf-Inch 
brass bolt 3'inches 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, Calif., W. Eimbeck, 1876; 1 9 0 4 ) . 4 n  
the northernmost rock-croppings at the edge of the summit of the  enstern penk 
of Snow Mountain, about 5 miles south of Mount St. John nnd 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 linlf inch above the sur- 
fact? nnd marked by a cross. The  reference marks are nll drill holes i n  rocks, 
the  first being (1iRtiuit 5.10 meters i n  azimuth 59" 57', the second 3.33 meters in 
azimuth 165" 30', and the third 6.89 meters in azimuth 248O 38'. 

K e n t  (Tehnma County, Calif., 0. B. French, 1904.)-On a high ridge nbout 8 
or 10 miles east by south from Mount Linn nnd about 18 miles by road in a 
riorthwesterly direction froin Paskenta, on a peak locally known as Bald Rock, 
on a ledge on the enst side of the summit and about 8 or 9 feet lower than its 
highest pnrt. Four or Pre  hundred feet to the westward of t h e  station and 
about 50 or 60 feet lower is a large, prominent, rocky knob. The station is 
marked according to note 1. The reference ninrks are described in  note 4. The 
first one is in $1 large rock distant 5.01 nieters in nzimutli 212" 40', the second 
in  n flat ledge disttint 70.19 meters in  azimuth 285" 50', and the tlilrd 011 the  
largest pnrt of the ledge distant 47.72 meters i n  azimuth 5" 17'. 
Lyons (Tehnma County, C:ilif., 0. I3. French, lW).-About 5 miles east of 

1,yonsvllle post oftice on a ridge lrnonn locally ns Bald Hill, about 500 ynrds 
from the summit of the ridge on the shoulder extending tomnrd Lyonsrille and 
in the middle of n large group of bowlders. A lone flr tre? stands about 50 
meters south by enst from thp station. The station is mnrked according t o  
riote 1. Two reference marks described in note 4, are  in lurge rocks and at  the  
following distances nnd azimuths from the  station: 29.69 meters, 126" 59'; 
rind 20.22 meters, 332" 22'. 

Bally (Shnstn County, Calif., 0. l3. French, 1904: 1920).-0n the  northern- 
most of the two main penks on the summit of Rally Mountnin, II prominent 
and well-known mountain about 15 miles by rond west of Redding. The station 
mark, described in note 1, is in the top of a rock on the north side of the most 
prominent group of rocks on the penk and 5 or 0 feet below the  top of t h e  

lWr notes in regard to marking of stntions we p. 28. 
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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 

par t  of what is known as Round Mountain just  north of the post oftice 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 nnd azimuths from the station: 28.72 
meters, 345" 30' ; and 6.43 meters, 57" 13'. The south reference mark is 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, 1004 ; 1019) .--On the weat slope 

of Mount Shasta at a n  elevation of about 9,100 feet, in a position best identifled 
by approaching the summit from Igema, by the road leading through Kite  
Canyon. In ascending this route several prominent peaks are discerned nhead 
and from t h e  right-hand one a nnrrow shoulder extends in n westerly direction, 
or toward Black Butte. The stntion is about Bo meters below an abrupt chnnge 
of slope of the ridge of this shoulder, and about 1 mile from t h e  peak men- 
tioned above. The station mark, described in  note 1, is in the top of a large 
rock flush with the  ground. Two reference marks, described in note 4, are at 
the following distances nnd azimuths from the station: 13.77 meters, 165" 53': 
and 8.10 meters, 228" 47'. 

Mears(Shmta County, Calif., 0. B. French, 1904; 1920).-About 4 or 5 miles 
west by south from Castella nnd about southwest from Castle Crags,on the 
southern summit of the highest rocky peaks in the region known locnlly ns  Grny 
Rocks. The station is tibout 20 feet below the  highest par t  of the  peak and nenr 
the bluff on the south and enst sides, with a ledge 3 or 4 feet higher nbout 10 feet 
distant toward the southeast. The penk wns approached from the south and 
the SQfoot bluff near  the station surmounted by means of ladders. The station 
Is marked according to note 1. Two reference marks, described in note 4, are 
located as follows: The flrst in n bowlder near the t ra i l  to the stntion, and 
distant 7.02 meters in nzimuth 70" 50'; and the  second, on a low bowlder 
east of a high pointed rock, and distant 17.77 meters in nzimuth 143" 03'. 

Boliver (Siskiyou County, Cnlif., 0. B. French, 1904 ; 1920) . - O n  the north side 
of n lnrge group of bowlders nbout 60 yards northeast of the highest pnrt of the 
summit of Mount Scott, known locally ns Old Craggy or Boliver, which is the 
high peak about 5 miles in a southerly direction from Callnhan. The stntion 
is marked nccording to note 1. Two reference marks, described in note 4, 
are at the following distances nnd azimuths from the  station: 6.67 meters, 
272" 41' ; and 9.88 meters, 107' 47'. 
Soda (Jnckson County, Oreg., 0. B. French, 1904) . - O n  n peak known locally 

as Old Baldy, i n  the Siskiyou Range of mountains, about 20 miles by rand nnd 
trail southeast of Ashlnnd nnd 6 miles enst by north from Pilot Rock, n prom- 
inent peak in the same range. The best approach is from Ashland via Sodn 
Springs nncl Dnyis's mnch. The station murk, described in note 1, is in a 
large rock whose upper surface is flush with the  ground. Two reference mnrks, 
described in note 4, a r e  in bowlders whose tops are but slightly above ground 
and a t  the following distances and azimuths from the station: 12.91 meters, 
299" 53' ;  and 23.95 meters, 35" 36'. 

Gazelle astronomic s ta t ion (Siskiyou County, Cnlif., 0. B. French : 1W4 ; 
1908).-About 250 yards north by east from t h e  Gnzelle rnilrond stntion nenr 
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 mnrks, degcribed 
in note 4, are n t  the following distunces and nslmuths from the  station: 19.20 
meters, 290" ,lY; and 6.40 meters, 137" 39'. There is a concrete longitude 
pier, 7.330 meters east and 0.186 meter north of the station. This pier was 
recovered in 1919. 

S ter l ing  (Jnckson County, Ore& 0. B. French, 1904) .-In the Siskiyou rnnpe 
of mountalns, about 25 miles southwest of Ashland and 2 miles west of Mount 
Sterling, on the northernmost summit of ridge just  south of the  Silver Fork 
basin nnd n t  the western end of the long enst-and-west valley which is just 
north of Mount Sterling. The station is about 80 or 90 meters southenst of 
t h e  highest point of the  summit in the center of n group of small bowlders. 
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)is 
from the station : 34.85 meters, 18" 13' ; and 20.44 meters, 186" 03'. , 

For notes In regard t o  mnrklng of statlone sea p. 23. 
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Rust (Jackson County, Oreg., 0. B. French, 1904).-On the highest summit 
of the peaks known locally as the Black Buttes (Hustler on U. S. Geological 
Survey maps), about 20 miles north of Mount Pitt and 26 miles by road and 
trhil from Big Butte post offlce via Parker's ranch. The station is marked 
according to  note 1. Two reference marks, described in  note 4, are at  the  
following distances rind azimuths from the station: 11.995 meters, 264" 33'; 
and 10.12 meters, 337' 53'. 
Onion (Douglas County, Oreg., 0. B. French, 1904) . -On the highest pnrt of 

the  bare summit of Onion Springs Mountain, about 1 mile south' of the Onion 
Springs, and best reached from Glendale r i a  Galesville and Gilpatrick's ranch. 
The station mark, described in note 1, is  in a rocky ledge. Two reference 
marks, descrlbed In note 4, are located as follows: One in  a prominent ledge 
and 24.62 meters from the station in azimuth 91" W', uud the other in an 
inconspicuous, low bowlder at the western edge of the summit and distant 47.22 
meters iu azlmuth 182' 47'. 

Black (Doughs County, Oreg., 0. B. French, 1904).-Xeur the  northenst cor- 
ner of the  highest par t  of the summit of Black,Rock, a high, prominent, rocky 
peak about 40 miles in a direct line east of Roseburg and north nnd north\veut 
of some near-by higher wooded peaks. The station mark, described I n  note 1, 
is in the solid rock of the summit. Two reference marks, described in note 4, 
are also in  solid rock untl nt the  following distances and azimuths from the 
station: 13.78 meters, 4" 55' ; and 6.47 tiieters, 297" 45'. 

W h i t e  (Douglas County, Oreg., 0. B. French, 1904) . -On the  highest par t  of 
the summit of White Rock, LI proiulnent peuk about 15 miles east of Roseburg. 
The sb t ion  mark, described in note 1, is in n lnrge bowlder. A reference mark, 
described in  note 4, is in n large bowlder just east of a prominent ledge and is 
34.44 meters from the stntion, in aziniutli 353' 11'. 

Scot t  ( D O U ~ ~ I I S  County, Oreg., 0. B. French, lW).-On the highest pnrt of 
the sunlmit of Mount Scott, about 20 miles northtaast of Roseburg. The station 
mark, described in note 1, is in a lnrge bowlder. Two reference marks, described 
in note 4, are located as follows: One io a white rock at about the middle of 
a prominent ledge and 32.71 meters from the station in  azimuth 195" 02 ' ;  and 
the other in 11 rocky ledge near the edge of the brush and 18.17 meters distant 
in  azimuth 305" 42'. 

Fairview (Lnne County, Oreg., 0. B. French, 1904) . -On the west side of the 
summit of Fairview Peak in the Bohemia Mountains, nhout 25 miles southeast 
of Cottagegrove and 6 miles by road from hlineral post offlce. The station 
mark, described in note 1, is In a bowlder. Three reference marks, described 
in note 4, are in rock ledges and a t  the following. distances and azimuths from 
the stntion: 6.69 meters, 74' 29'; 2.92 meters, 181' 39'; and about 175 feet, 
266" 09'. 

Yellow (Douglas County, Oreg., 0. B. French, 1904).-On the highest sum- 
mit of the timbered ridge about 10 miles west of Yoncalla. The station is 
marked nccording to note 2, the  subwrface mark in  a bowlder 8 by 12 by 16 
inches placed 18 inches beneath the surfnce, and the Burface mark in a bowlder 
10 by 20 by 30 inches, the top of which is flush with the surface of the ground. A 
reference mark, descrlbal in note 4, is In il rock ledge and 22.62 meters from 
tlie station in  azimuth 334" 37'. Two other reference marks, consisting of three- 
sixteenths Inch copper wires 3 inches long set in  bowlders, are at 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).-This station is  near a 
United States Geologfcnl Survey station. It is  on the south end and highest 
point of the  summit of Spencer Butte, nhout 4 miles south of Eugene. Two 
trees used by the Geological Survey are at t h e  north end of the summit, which 
is in the form of a ridge. The statlon ls marked according t o  note 1. Two 
reference marks, described in note 4, are in  rocks nenr the  station, one distant 
5.338 meters In azimuth 175O 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 (Donghw County, Oreg., 0. B. French, 1008; lBOS).-On 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 6 milea southwest of the junction of Wild Cat Creek with the 
Siuslaw River. It is on the hlghest point of the summit, about 6 feet from the 
southern edge of the bluff nnd 20 feet from the steep part of the slope east of the 

For notes In regard to marking of stations see p. 23. 
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station. T h e  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. The 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 
t h e  surface mark in a bowlder measuring about a foot on each side. Two 
reference marks, described in note 4, are  located as follows : One in the nenrest 
outcropping of the solid rock 14.780 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 polnting to the reference marks are cut in the rock 
near  each mark. An old burned stump Is  about 5 feet from the stntion in 
azimuth 232". 
Mary (Benton County, Oreg., 0. B. French, 1903; 1908) . -0n the highest 

point of the grassy summit of Mary Peak, about south-southwest from Corvnllis. 
The station is marked according to note 2, the subsurface mark in a A n t  
stone 4 inches thick and 10 inches in tlinmeter, 22 inches below the sorfiice, 
and the surface mark in a bowlder 16 by 18 by 30 inches, the top of which is 
flush with the surfnce of the ground. Two reference marks, described in note 
4, are in  bowltlers, nnd 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 par t  of the most westerly of the two summits known 
as Peterson Butte. The station is mnrked according to  note 1. Two reference 
mnrlts, described in note 4, lire locnted as follows: One in the lower pnrt of 
the  northerly sloping fuce of the largest rock on the south side of the summit, 
and 4.645 mrters from the station in azimuth 7" 30'; nnd the other in the 
ledge just  enst of the largest rork OB the  north side of the summit, and 3.270 
meters distnnt in azimuth 185" 00'. 

Twin (1,inn County, Orep., 0. 1% French, 1905).-0n the fnrm of 111.. Gentry 
near the southwest coruw of sec. 24, T. 14, R. 3 I%'.* nbout 6 or 7 niiles from 
Rowlnnd. It is on the highest sunimit of a partly mooded ridge, the south 
slope being bnre and the north slope wooded, nnd ubout 8 or 10 meters south- 
east of the highest point of the summit. The station is marked according to  
note 2, the underground murk iu a stone about 2 feet below the surface untl 
the surface innrk in  a large stone about 8 inches below the surface. Three 
reference marks, described in note 4, are at  the following distnnces and 
azimuths from the station: 8.86 meters, 314" 42'; 6.39 meters, 53" 67'; and 
6.87 nieters, 155" 44'. The Inst-mentioned reference mark is near the  highest 
point of the summit. 

Ridge (Lane County, Oreg., 0. I3. French, 1005).-0n the  highest p;irt of a 
ridge on land owned by Mr. J. J. Winn, about 13 miles north of his residence, 
and about 10 miles by rond in a northwesterly direction from Junction City. 
The station is ninrked accordihg to note 2, with the subsurface mark 1.5 feet 
below the surface. Three reference marks, descrlbed in note 4, are In incon- 
spicuous bowlders flush with the surface of the  ground, and a t  the following 
distances and azimuths from the  station : 4.86 meters, 164" 32' ; 50.89 meters, 
278" 43' ; and 9.73 meters, 358" 15'. A triangular blaze in  a lrirge maple tree 
is 11.63 meters from the station in azimuth 92" 16', and a similar blaze in a 
large flr tree is 8.45 meters distant in azimuth 213" 33'. 

such (Lnne County, Oreg., 0. B. French, 1903).-About 12 miles west by 
south from Eugene, 23 miles southwest of Llewellyn post offlce and nbout one- 
half mlle west of t h e  road leading from Llewellyn to Crow post omce, on land 
belonging to  Mrs. Frances Rauch. It i s  about 150 meters east of the summit on 
the  north side of a sloping ridge about 300 feet higher than the valley through 
which the road runs, the  flrst prominent ridge encountered in going from 
Llewellyn to Crow and the only ridge in the vicinity from which WfZZamtte 
south baee can be seen. The station is about 200 feet west of a point where 
the ridge becomes steeper. The statlon was marked according to  note 2, the 
underground mark in a small. flat stone 2 feet below the surface and the surfare 
mark in a rock about 12 by 12 by 18 inches flush with the  surface. Two refer- 
ence marks, described in  note 4, ore located as follows: One in a rock 10 by 10 
by 18 inches on the highest part of the ridge and 11.98 meters from the station 
in azimuth 288" 02', and the  other in  a rock 6 by 8 by 14 inches distant 12.22 
meters in  azimuth 51" 46'. 

Wil lamat te  south  base (Lane County, Ore& 0. B. French, 1803; 1908).- 
About 6 miles from Eugene and 220 meters south of the Eugene-Eimira road on 
land belonging to William Nelson. It is about 100 meters north of a large 

, 

For notea in regard to marking of stations p. 23. 
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gravel pit, 78 meters from the line fence between William 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 i s  marked with old- 
type station mark described on pnge 23, placed i n  the center of a 6-inch 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 80 that the 
tops of the pillar and tile and station mark are all flush with the surface of the 
ground. Six inches below the foot of this pillar a cross in the  top of a f-inch 
copper bolt, embedded in a block of concrete 10 by 24 by 24 inches, forms the  
subsurface mark. I n  1906 a concrete pillar 23 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 flrst reference mark is  a f-inch copper 
bolt in a concrete block 12 by 12 by 18 inches, the top of which is flush with the 
ground, wlth a similar block and bolt directly beneath it as subsurface mark, 
distant 212.B iueters from the station in azimuth 177' 32' 02". The second 
mark, similar to the first, is a t  the junction of the rond fence and that dividing 
the farms of William Nelson and nl. Nelson, and 225.16 meters from the statlon 
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  n f-inch 
copper bolt leaded into a drill hole in a large stone in the southwest corner of 
the foundation of the main par t  of William Nelson's barn, and is 86.79 meters 
from the station in azimuth 181" 30' 16". 

Willamette  n o r t h  base ( L i n e  County, Oreg., 0. B. French, 1905; lWS).- 
One and one-half miles south and one-half mile west of Junction City in the 
east center of sec. 7, T. 16, R. 4 W., on land owned by Mr. Willium hl. Pittney 
of Junction City. It is in the northenst corner 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 enst and 4 or 5 yards from the fence on the south side of the rond, and  
almost opposite the main gate which lends into the bnrngnrd corral of the farm 
across the road. The subsurface station mark iu a threceighths inch copper 
bolt 6 inches long, set in  a block of concrete 33 by 4 feet and 10 inches deep, 
placed 3 feet below the surface. The surface mark is  a n  old-type station inark 
described on pnge 23, set in the top of a concrete pier 34 feet square at the bnse. 
13 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 
i n  the concrete is an 8-inch droln tile 1 foot long with its rim about flush with 
the top of the pier. Euch of the three reference marks consists of two three- 
eighths inch copper bolts, 3 inches long, each set in the top of a concrete post 
1 foot square, the subsurface post heing 9 inches lorig and 23 to 3' feet below 
the surface, and the surfnce mnrk nbout 2 feet long, with i ts  top 4 inches below 
the surface. The flrst reference mark is 6 inches south of the fence on the south 
side of the road nnd about in  the prolongation of the fence line on the west 
side of the corrnl mentloned ahove, and is 32.058 meters from the station i n  
azimuth 87" 10'. The  second mark is In the corrnl ncross the rond, ubout 10 
inches from the road fence and 6 or 8 feet ectst of tiit. eiist end of the main 
road gate, and 1s 19.876 m t e r s  from the station in azimuth 186" 24'. The 
third mark is on the south slde of the mnin road, 12 or  75 feet from the road 
fence, and 6 inches west of the north-and-south feuce, a t  a distance from the  
station of 65.076 meters in  azimuth 2771" 26'. 

Seavies 2 (Lnne County, Oreg., W. IS. Bur@r, 1908) .-In the snme locality 
ns Senrim ( U .  S. G. 8.). It is on the south slope of the penk 
near the lower edge of the flrst timber from the lop nnd almost !n line with 
Bpewcr  (see p. 36) and the tangent line to the west bnnk of the hlcKensie 
Riirer at the  big curve in the flat below the station. The Atntion is marked by 
a drill hole in the  rock and by piles of rock around the tripod erected at the  
station. 

Pisgah (Tme County, Oreg., W. H. Rurper, 1!)08).--Located north and enst 
from Goshen on a hill known RS Mount PIsgah, about 200 feet southwest, or 
toward Spencer Butte, from the highest point of the hill. The stntion is on 
top of a rock about 4 by 6 feet in area, projecting 16 inches above the ground, 
the largest one of a clus+er of rocks, and, with the exception of a large rock 
on the west slope about 175 feet to the north, the lnrgest rock In the vicinity. 
Station is  marked by a one-hnlf inch drill hole 14 inches deep, 6 inches from the 
west edge of the rock and 23 inches from its south point. 

(See p. 3.5.) 

For notes in regard t o  marking of stations see p. 23. 
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Eugene astronomic s ta t ion (Lane County, Ore& 0. R. French, 19M: 1908) .- 
This  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- 
roir and north of the railroad station, on the  site of the  old observatory of 
Oregon State University. I t  was learned in  1908 that  the land w a s  to  be con- 
verted into a park and that  the station would be demolished, so two marble 
reference stones, projecting 2 inches abore the surface and bearing on the top 
the letters "U. S.," with a cross between, were set to  preserve the station. 
The  flrst, 6 by 5 by 18 inches, is 18,294 meters from the stntion 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 tlie railroad station Is in azimuth 2" from the  
station. The distance between the two reference marks is 17.625 meters, find 
from the flrst reference mark the Patterson School spire is in  azimuth 315" 28'. 
nnd the spire of the  Huinphrey Memorial Methodist Church is in nziniuth 
353" 53'. 

Yam (Polk County, Oreg., 0. D. French, 1W3; 1908).41i the highest Point 
of tlie highest of a group of hills about 12 miles northwest of Salem, and 
about 10 meters south of a wire fence which passes over the summit. A 
slightly lower wooded hill 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 niarked according to note 2, the  surface mark in a bowlder 15 by 18 by 18 
inches with i ts  top flush with the surface of the ground, and the  subsurface 
ninrk in a bowlder 8 by 16 by 16 inches and 23 inches below the  surface mark. 
Two reference niarks, described in note 4, are in bowlders about 14 by 18 1)y 18 
inches with their tops flush with the surfnce of the ground, and with a few 
loose stones piled about thein for identitlcation. One is in  t h e  line of the wire 
fence, 11.06 meters from the station in  azimuth 197" lo', and the other 8.59 
meters from the station in  azimuth 329" 07'. 

Hult (Mnrion County, Oreg., 0. I3. I('rencli, 1903).-0n a prominent bare hill 
about 6 miles hy road and 4 miles in a strniglit line southeast of Silverton, just 
south of the road from Silverton to  I lul t  post omce and on tlie farm of Ai Porter. 
It is on the northeast side of the hill and slightly lower than the summit, 17 
feet from a line fence on the west, and 8 feet from another fence on the south. 
The surfnce and underground niarks at this station are crosses cut hi the tops 
of one-linlf inrh copper bolts embedded in bowlders, the undergrouud ninrk 
being in a bowlder about 12 by 14 by 14 inches, with its top 1.9 feet below the 
surface mark, which is in a bowlder about 14 by 18 hy 24 inches, with it- n s i s  
north and south. Two reference marks, described in note 4, are locnted as 
follows: One in a bowlder about 14 by 16 by 16 inches, set in  tlie fence line 
5.79 meters from the stntioii in azimuth 108" 55', and the other in a bo~~71der 
nbout 14 by 16 by 24 Inches, set i n  the fence line 7.126 meters from the stntion 
Barnes (Multnomah County, Oreg., 0. 13. l~"rench, 103).-0n a cleared hill 

In azimuth 304" 40'. 
about 4 miles west of Portland, between the Barnes and Cornell roads, and just 
eaut of the highest hill in this rnnge, which hill i s  still dewely wooded. I t  
i s  on the south edge of the hill about 100 feet southeast of a fb tree and 
some small miiple trees, and close to tlie nortli side of 11 Inrge stump. The  st:i- 
tion is marked nccording to  note 2, %lie surface mnrk in R stone 8 by 14 by 15 
inches with i ts  top flush with the surface of the ground, and the subsurface mark 
in a stone 6 by 12 by 18 inches 14 f re t  below the surface mark. Two reference 
marks, described in  note 4, and scAt a t  the roots of stumns on the sides fneinl: tlic 
s t a t i m  are located as follows: One in a bowlder 15 inches in  diameter, distant 
15.80 meters from the station in azimuth 150" 11' ; and the other in  a bowlder 
12 inches in  diameter 7.02 meters from tlie station in azimuth 233' 23'. A third 
reference mark consists of a cross in the top of a bowlder 10 inches in diameter 
huried 15 inches beneath the surface and of n copper hnlt directly above t h e  
cross in a bowlder 14 hy 14 by 18 InclleS set with i ts  top flush with t h r  surface of 
the  ground. It is about 3 feet north of tlie iliain enst-and-wrst fence line, about 
30 feet east of where this fence cr,osscs the highest par t  of the ridge, nbout 3 
feet east of a fence estenrling northward from this fence and 44.95 meters from 
the station i n  azimuth 184" 55'. 

Larch  (Multnoniuli County, Orec., 0. R. French, 1903 ; 1910).-Southenst of 
Bridal Veil, a town on the Columthin Rirrr, on the highest peak of Tmch 
Mountain and on t h e  west p o h t  of n small rock ledge whlch Is on the north 
end of n spur from the innin sunimit. The ledge is about 20 feet higher than 

For notes In rcgnrd to ninrkinn of stations see p. 23. 
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the spur of which it forms the end, and descends abruptly on the north in  a 
cliff about 100 feet high. It can be reached either from Bridal Veil or Latourell 
via Donahue's logging camp. The station is marked . ccording 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, Wnsh., J. S. Hill, 1906; 1916).-0n the  most southerly 
of the two summits of Silver Star Mountain, on the line between Clark and 
Skamnnia Counties, about 35 miles northeast of Vancouver. The station was  
marked according to note 3. Two reference marks, described in note 4 are a t  
the following distances and azimuths from the  station: 5.910 meters, 305" 43' ; 
and 5.160 meters, 26" 11'. 
Davis (Cowlitz County, Wnsli., J. S. 13111, 1908).-About 14 miles northeast 

of Woodland on the highest point of a hill on n 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. T w o  reference marks, described in note 4, are at the following dis- 
tnnces nnd azimuths from the  station : 6.61 meters, 15" 02' ; and 6.37 meters, 
96" 51'. 

Red (Skamnnia County, Wash., J. S. Hill, 10063 .-On the highest point of a 
bald, red hill near the  sources of the Little White Snlmon and Lewis Rivers and 
not f a r  from Klickitat Pass. It is best reached froiii White Salmon on the 
Columbin River ria Guler post offlce, Ice Cave, Peterson's prairie, Goose Lake, 
Stenmboat Lake, and the  Indian race track, being about 1 mile southwest from 
the last place and 13 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" 48'. 
Warren (Columbia County, Oreg., 0. B. French, 1003).-About a mile south- 

west of Warren, a station on the h'orthern Pacific Railway, on a slight elevation 
or ridge near the west side of a pasture owned by Blr. E. Harnes and about 
250 meters  north of a n  enst-and-west road. The station is marked according 
to  note 2, the surface mark in R bowlder 8 by 24 by 24 inches with the letters 
"U. S." cut in the  north side and the subsurface mark in  a stone 6 by 12 by 
18 inches buried 18 inches below the ground. Three reference marks, described 
in note 4, are in the north-and-south fence line to the west of the  statlon. T h e  
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 
mnrk, one north and the other south. They are  at the following distances a n d  
azimuths from the statfon: 23.67 meters, 93" 16' : 37.46 meters, 41" 26' : and 
57.95 meters, 142' 46'. 
Lam (Comlitz County, W a s h ,  J. 8. Hill, 1908).-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 marks1 described in 
note 4 are at the following distances nnd azimuths from the statlon: 6.28 
meters, 86" 56'; and 10.84 meters, 319" 02'. 

Len (Skamania County, Wash., J. 8. Hill, 1906) .-In the northwestern part 
of Skamanin County. about 10 miles north of Mount St. Helens and B short 
distance northeast of Spirit Lake. Spirit Lake can be reached by stage road 
from Castle Rock via Toutle'and St. Helens. nnd from the south landing on 
this lake the  peak on which t h e  station is located appears as a rocky summit 
through a gap almost due north. The etation is marked according to note 3. 
Two reference marks, described in note 4, are at the following distances and  
azimuths from the station : 3.260 meters, 215' 16' ; and 12.220 meters, 188" 04'. 
Toutle (Cowlitz County, Wnsh., 0. B. French, 1906).-On the top of 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 1905 and linea of sight 
were cleared. The  station is reached from Castle Rock via Toutle and  SL 
Helens and the main road left at a point about 23 miles east of St. Helena 
at Muniker's place, from where the station i s  about 3 miles dietant in a south- 
erly direction. The station 18 marked according to note 2, the underground 
mark in a stone 12 lnches in diameter 2 feet  below the ground and the surface 

For notee In regard to marking of etatlons BBB p. 28. 
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inork in  a bowlder 12 by 18 by 24 inches. The reference niurks 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 froin the station in  azimuth 
104" 22', the  second 9.13 meters, in nzimuth 166" 16', and the third 7.00 meters, 
in azimuth 345" 34'. Two bluzed trees are at  the following dishnces and 
azimuths from the sh t lon  : 18.24 meters, 162" 62' ; ant1 26.44 meters, 257" 60'. 
Huck (Lewis County, Wash., 0. B. French, 190!5).-0n u high, bald summit, 

known locally as Hucklebwry Mountain, aiid ubout 8 miles northwest of the 
highest point of tlie Descliutes Mountuins in this region. The stution is  on a 
level place on the suiiirnit uiid about 00 feet north of a slinrp rocky point of 
ubout tlie sumo height. Tlie station is mnrked by a one-half inch drill hole 
1 inch deep in  the top of n bowlder 8 by 8 by 10 inches set flush with tlie 
surface of the ground. The  rcference marks, three in  number, a re  siiniinr 
drill holes in solid leclges along the west side of the  ridge a little below its 
top, and a t  the following distances and azimuths froni the stution : 13.05 
meters, 40" ; 7.30 meters, GO" : und 6.60 meters, 136". 

Bel (Plerce County, Wash., 0. B. French, 1!)05).-0n n high rocky penk 
known as "Bel Jacket," about 10 or  12 miles a little south of west of Mount 
I{uinier, and about 94 miles by roud froni Ashford. b h n i  Ashford there is 21 
wagon roud lending to  Mcssler's place about 5 mil@ distant, then n trail in 
the direction of Bald Rock uiid Eagle Rock. which leads to a small lake from 
where tlie peak niay be seen about one-hnlf mile distant a little to  the west 
of north. The stutlon is Iirnrltrd nccording to note 3. T h r w  reference niurlts, 
described in note 4, are  a t  the following distances and nziniuths from the 
stntion: 7.20 meters, 328" 46': 5.24 nicters, 18" 22'; nnd 6.94 meters, 188" 29'. 
A drill hole is 10.89 meters from the station in azimuth 15" 01'. 

Hal (Lewis County, Wnsh, 0. B. French, 1905) . -On the highest point of tlie 
most mcstern one of tlie high, bald sumnilts of the Descliutes Mountains near 
the northern line of Lewis County and due south of Tacoma. From the north 
the niountain appenrs as a syriiinetricnl ('one and is best approached from 
Yelrn, a town on the Korthern Pacific Rnllway, vin Peter Stone's ranch, which 
is about 14 miles southeast of Yelm nnd a short distance north of the station. 
The station is near the south point of the hilltop and marked accordiiig t o  
note 3. Three reference marks, described in note 4, nre located as follows: 
Tlie first in a large bowlder, 10.55 meters from the station in  uzimutli 166" 
24', the  second in u broad sloping ledge 4.81 meters distant in  azimuth 333" 
36', and tlie third in about the highest point of rocks 2.71 meters distant i n  
azlmuth 13" 07'. 
Rain (Thurston Connty, Wash., 0. D. French, 19005).-About 10 meters north- 

west of tlie highest point of a prominent high hill nbout 4 iiiiles south-southeast 
of the town of Ituinier, about 1,200 feet above it, nnd just  visible over the  top 
of the timber froin the town. It is probably in sec. 33, T. IS, R. 1 E., nnd it is 
about u mile west-northwest of the runch on the top of the  rldge owned by 
N. N. Bungurd. The stntion is  mnrlted nccordlng to  note 2, the subsurface 
mark in a bowlder about 10 by 12 by 12 inches nnd 15 inches below the surfnce 
of the ground, and the surfnce u n r k  in a bowlder 12 by 20 by 20 inches. Two 
reference mnrks, tlescribed in note 4, are located as follows: One in a large 
bowlder a t  the higliest par t  of the hill, 8.75 meters from the station in azlmuth 
8" 54', and the other in a bowlder a t  some tlistnnce down the slope of the hill 
and 13.78 meters from the station in uzinruth 218" 42'. 
Hurst (Pierce County, Wnsll., 0. B. French, 1005).--Kerir the north end and 

highest par t  of the timbered hill about 400 meters slightly south of west from 
the milroad station a t  Hillliurst, n town on tlie Northern Pacific Rnilwuy, and 
about one-half mile southwest of tlie store and post office. The hill is across 
the  road south from the Cottnge Grove Farm, owned by Mr. Bucholtz. The 
station is  marked at the surfnce with a n  old-type station mark, described on 
pnge 23, set i n  11 concrete bloclc 12 inches square irnd 18 inches deep, and 
underground by a one-half inch copper bolt 4 inches long set in  the sollil ground 
or native cement 3 feet heneath the surface. There are two reference marks, 
one of wliich js a copper bolt set i n  the only large rock in the neighborhood, 
40.34 meters from the stntion in azimuth 262" 40', and the other is 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 I)y 10 Inches directly below it, and is 
13.62 meters from the Atation in azimuth 150" 41'. 
For notea ln regnrd to marking of stntions see p. 23. 
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Pen (Pierce County, Wash., 0. B. French, 1905).--About oiie-half mile south 
of Graham, a station on the Taconiu Eastern Railroad, about one-half' liiile 
northwest of Mr. Hansen's house, nnd 75 or 100 meters to the westward of the 
highest par t  of a flat, partly cleared summit. The station is marked according 
to note 2. Three referwice marks, described in note 4, are at the  following 
distances and nzimuths from the stntion: 18.93 meters, 242" 50' ;  17.80 meters, 
37" 58' ; and 23.15 meters, 160" 53'. 
Taooma south base (Pierce County, Wash., 0. B. French, 1905).-About 10 

miles south of Tnconia and 2 miles south of Spanamay Lake, on land belonging 
to  Willlam Sekor, in the prolongation of Pnciflc Avenue of Tacoma. Ii'roui the 
top of the hill in South Tucomn this street is nearly a straight line and Tncoma 
base line lies along it. The station is on the highest bench near the south side 
of Sekor's property rind 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 fleld and 151.8 meters from the fence on the west side. 
The station is  marked underground by n cross in the. head of a one-half inch 
copper bolt 3 inches long set  in a block of concrete 24 feet square and 6 inches 
thick 3 feet beneath the  surface, and at the surfrice by nn old-type station 
mark, described on pnge 23, set in the top of n concrete cube 24 feet on a n  edge 
which hns a 4-inch drain tile 2 feet long at the center with i t s  top flush with 
the surface of the concrete. There a r e  three reference mnrks, each consisting 
of n copper bolt set in  a concrete block 18 inches square and 6 inches thick 
buried 3 feet below the surface, and of a similar bolt above i t  in a concrete 
block 18 inches square and 30 inches deep, i ts  top 2 inches below the  surfnce of 
the ground. They are at the following distances and azimuths from the strition : 
49.658 meters, 263" 50' ; 38.938 meters, 347' 25' : nnd 01.153 meters, 173" 25'. 
Tacoma north base (Pierce County, Wtish., 0. R. French. 1905).-0n Fern 

Hill, 4 miles south of Tacoma and about one-fourth mile north of the crossing 
of Paci6c Avenue and thc8Puyallup Electric Rnilwny. It is on a prominent 
knoll just  south of the house owned and occupied by 13. A. Wilhelmi. 8.5 meters 
south of his south line and 19 meters east of the east  line of Paciflc Avenue. 
The siibsurfoce mark at t h e  station is a cross i n  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 tlie surface. The surface mark is a n  old-type station mark. 
described on pnge 23, set in a concrete cube 23 feet oil nn edge whlch hns n 
4-inch drain tile 2 feet long at the center with i t s  top flush with the surfnce 
of the concrete. There are three reference marks, each consisting of n one- 
eighth inch copper wire embedded in an underground block of concrete 14 by 
14 inches and G inches thick set 3 feet below the siirfnce, and of n surface ninrlc 
consisting of n similar wire i n  n block 14 by 14 hy 30 Inches set with the top 
flusli with tlie siirfnce of the ground. They nrc' located as follows: The  first, 
just north of Dr. Rynning's north fence and 4 feet east of the erint line of 
I'ncific Avenue. 92.325 meter+> from the stntion i n  nzimuth 10" 19'; the  second, 
south of the hack par t  of \\Wielnii's house ant1 just  south of his south fence, 
47.757 meters from the station in nzimuth 259' 51'; and the third just south 
of Willielnii's south fence ant1 2 feet enst of the enst line of Pnciflc Avenue, 
19.672 meters from the station in  azimuth 117" 04'. 
Burn (Pierce County, Wash., 0. R. French, 1905; 1919) . -On n prominent 

rldge 2 or  3 miles southwest of the centrnl par t  of the city of Tncoma, in n YPC- 
tion of the  city called Oakland, west of thnt part of the rnlley which is 
traversed by the Northern Pacific Rnilwny in a n  east-and-west direction nnd 
almost in line with the  east-and-west portion of the  trnck, nbout three-fourths 
of a mile from its western end. It is on a summit ubout one-half mile west of 
a prominent schoolhouse, nbout 300 meters southeast of n house, and nboiit 30 
meters north of a private road leading froin the  housc to the schoolhouse, 
which rond is a continuntlon of Proctor Street. The stntlon cnn be renched 
by the American Lnke south car  to Proctor Street. The station is mnrked 
according to note 2, with the suhsurfnce bowlder ahoiit 2 feet helow the surfnce. 
Three reference marks, described in note 4, are located as follows: The flrst 
near a trail along the ridge and 23.53 meters from the station, in azimuth 180" 
44' ; the second on the  north edge of t h e  road 25.13 meters dlstant, in azimuth 
320" 00' : and the third near the beginning of a slope 25.47 meters distant, in 
azimuth 85" 34'. 
Kin (Pierce County, Wnsh., 0. B. French, 1005).-0n the top of n prominent 

hill in the Southeastern part of Tacoma, just south of McKinley Park, in the 
For notes in regnrd to marklng of statlons we p. 23. 
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block between Thirty-second Street and Wright Avenue and K and L Streets 
and very nearly halfway between Thirty-second Street and Wright Avcniie. 
It is directly in line with the gable ends of tlie N. P. 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 i n  note 
4, are at  the follpwing distunces and azimuths from the station: 24.55 meters, 
21.5" 48' ; and 18.47 metew, 294' 50'. This station has  probably been lost, due 
t o  local improvements. 

Wash (I'ierce County, Wash., 0. B. French, lWH)S).--T~st. 
Bos (Pierce Counts. Wash.. 0. R. French. 1005: 1019).-In the flat about 2 

miles enst of Tacoma and onethird of a mile south of the trestle leading from 
the  city across the marsh to the mills on the cnst side of the  valley. It is about 
75 meters northenst of a small white house at the north end of the strip of 
fas t  land which estends farthest into the marsh and on n very slight elevatioh, 
clear of trees and buildings, on the edge of a slough. .The station is marked 
according to note 2, the lower mark in a smnll bowlder 15 inches below the 
surface and the upper mark 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 Ar tree is  about 60 meters from the stntion, in  nzilnuth 
331" 44', and t h e  west corner of the small white house i s  77.72 meters distant, 
in  azimuth 13' 54'. 

Gull (Pierce County, Wash., J. J. Gilbert, 1891 ; 1921).4n CommenceniPiit 
Bny, north of Tacoma, and about 1 mile southeast from Rrown Point Light- 
house, on the bold bliiff nbout 12B feet high, which is conspicuous on approach- 
ing the point from Tuconia. The station is about 15 feet from the edge of the 
bluff nnd in range with the tower of the Lowell School in Tacoma and the left 
tangent of the tall, dark, cylindrical building with a dome roof, which belongs 
to  the Tncoma Lumber Co.'s mill, iind bears about southwest from the station. 
The  station is niarked by a standnrd bronze tablet set in concrete and stnmped 
on the face '' Gull 1921," nnd the underground mnrk is a bottle buried 24 feet  
below the  surface. There is n stnndard bronze reference mark set in n concrete 
post 7.347 meters from the  station i n  nziniuth 265" 03'. 

Dron (Pierce County, Wnsh., 0. €3. French, 190.5 : 1921) . - O n  Commenceinont 
Bay, about onehalf  mile southenst of Brown Point Lighthouse and about one- 
hnlf mile west of station ffuZZ. It is  on the highest par t  of a bluff point ahout 
60 feet above the  wnter and 20 or 25 feet inlrind from the edge of the bluff, In 
a thicket of mndronn trees, some of which mere felled to  c lew the line to  station 
Ncil l .  The station is mnrlred by n stuntlurd bronze station xnnrlr set in n inass 
of' concrete nnd stniiipcd on the face " Dron 1921," rind the underground murk 
is ri cross i n  the top of a copper holt set in a bowlder. There is 11 stantlnrtl 
bronze reference mark set i n  a rock 4.42 meters from the  station in azimuth 
175O 08'. 

Smelt (Pierce County, Wash., 0. R. French, 1905: 1921).-On a ritlge in tlie 
extreme northwestern par t  of Tncomn just muth of Point Deflnnce Pnrlr. To 
rench the station take the Point DcAnnce Park cnr to North Forty-ninth Sti-cet. 
wullc ribout 5 blocks west nnd climb the  hill nt the end of the street. the station 
is  on the projection of North Forty-ninth Street, not far from the west edge 
of the main ridge, consitlernbly below t?ie highest point, and at nbout the same 
elerrition as the sninll knoll some 300 feet west of the stntion. The station 
i s  marked as described in note 2, escept t h a t  the  top of the  mark has  been 
torn away leaving only tlie shank in the concrete. The reference mnrk is a 
copper slug set in  a stone.in place 63.16 meters from the  station in  azimuth 
236" 3.3'. 

Neil1 2 (Plerce County, Wash., 0. R. French, 1905).-Lost. 
Tacoma astronomic station (Pierce County, Wash., J. F. Prntt, 1892; lm).-- 

A stone pier nenr the north end of Wright8 Parlc, Tacnmn. A brick pier 17 
inches squnre and 51 feet long, used for  lntitude observations in  1894, is 12 
feet 3 inches due east of the station. 

SUPMXMENTARY POINTS. 

Corning tower (Tehama County, Cnlif., 0. B. French, 1904).-The tower a t  
the south end of the Maywood Colonization Building, a wood and plaster struc- 
ture, just  across the street from the  Moywood Hotel and southwest from the 
railroad statlon. 

For notcr in regard to mnrklng of stations see p. 23. 
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Corning astronomic s ta t ion (Tehnma County, Calif., W. H. Burger, 1908) .- 
On the vacant lot just  west of the Maywood Colonization Building at Corning. 
(See Corning tower, above.) The station is not marked but the following 
distances and azimuths to different parts of the Mnymood Coloniztition Biiild- 
ing were mettsured. Tower, 23.40 meters, 247" 24'.2 ; northwest corner of the 
porchlike par t  of the  building known as the Arcnde, 31.40 nieters, 207" W 2 ;  
nnd southwest corner of t h e  same Arcade, 16.84 meters, 242" 17'.8. 

Redclfng courthouse (Shasta County, Calif., 0. 13. l'rench, 1904; 1908).-The 
center of the  top of the dome of the courthouse upon which stands the statue of 
justice. The statue is eccentric to  the center of the donie by nbout 14 feet. 
A triangle with a small hole ut the center is cut in the  floor of the dome directly 
below the center of the dome and may be use0 as the station. 

Redding  astronomic s ta t ion  (Shnsta County, Calif., 0. B. French, 1904;  
1908).-0n a prominent hill about threefourths of a inlle south by west from 
the railroad station n t  Redding. To reach the station follow the railroad trnck 
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 niurk, 
a metal tube with a brass top, and from hcre the station is west about one-fourth 
of a mile. The station is on the brow of a hill somewhnt townrd the south edge 
and  not quite at  the  highest point. A live oak about 6 inches in  diameter is 011 
the  edge of the hi11 just  north of the line to the Geological Survey bench mark 
and a leaning pine tree about a quarter of a mile distant is i n  line with the Red- 
ding courthouse. The station is marked according to  note 1, in the top of a 
lurge bowlder projectlng 4 inches above the ground. Two reference marks, de- 
scribed in note 4, are at the follbwing distances and azimuths frorii the stntlon : 
20.22 meters, 115" 49' : nnd 9.99 meters, 188" 17'. 

Redding  south  base (Shnsta County, Calif., W. H. Burger, 1908).-About 16 
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 
tliree instrument stubs. 

Redding n o r t h  base (Shosta County, Calif., W. H. Burger, 1908).--Nenr the 
northwest corner of the cemetery south of the railroad station at Redding and 
about 15 feet east of the trrick. The stntion is ninrked only by a nnil in  a 
wooden stub and by the three instrument stubs around it. 

Hill (Shasta County, Calif., W. H. Burger, 1908).4n the east brow of a 
ridge jus t  north of the ridge on which Redding aatrmodc statlon is locnted 
(see above), and almost on the line between tha t  station and the courthouse at 
Redding. The stntion is mnrked only by a wooden stub and the three instru- 
ment stubs surrounding it. 

Central  Poin t  astronomic s ta t ion  (Jackson County, Oreg., 0. B. French, 
1W4: 1!)08).-About 2 miles north of Central Point, near the  intersection of the 
Southern Pnci6c Railway and the county road and in the iiorthwest cornpi* of 
the fleld which Is just  enst of the county road and south of the private rond 
lending t o  the house occupied by George Mims. The stntion is about 30 meterM 
from the railroad. (See Central Point lotiludc station, below). The under- 
ground mark at the station is n threefourths  inch drill hole in t h e  top of a 
triangular granite rock, set in cement 15 inches below tile surface of the 
ground, The  surfnce mnrlr is nn old-type station mark, described ,on page 23, 
set in the top of n granite rock which projects 2 inches nbove the surface and 
which Is embedded in a mass of concrete 30 lnches square and 12 inches deep. 
The reference ninrk, a United States Geological Survey bench mnrlr, is at the  
intersection of the rnilroad and the county rond. j u s t  east of the rnil on the east 
side of the  road and 28.15 meters from the  stntion in nzimuth 31" 55'. 

Central  Poin t  la t i tude  s ta t ion (Juclrson County, Oreg., W. €1. BurKer, 
1908).-Neur Cenlru! Po'oi?rt aatm?w?nlr~ .?tatton (me above) nnd marked only 
hy a wooden pier. The following distances and azimuths were measured: 
ARtronomic station, 4.77 nieters, 116" 41' : United States Geological Survey 
bench mnrk (reference mark of astronoiriic station). 28.82 meters, 41'18'. The 
north and west fences of the fleld are, respectively, 6.18 ineters and 15.55 meters 
from the station. 

Rose (Douglas County, Oreg., 0. €3. French, lW).-On the highest point of 
the  highest bald summit of a ridge about 13 miles north of Roseburg. The sta- 
tion is mnrked according to  note 2. the  underground mark in a mass of concrete 
1 foot below the surface and the surface mark in a bowlder 9 by 14 by 18 inches 
flush with the surface of the ground. Two reference marks, described in  note 

For notex In regnrd to morklng of stntions we p. 211. 
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4, are a t  tlie following distunces and azimuths from the station: 18.71 meters, 
12" 24' ; and 7.49 meters, 125" 23'. 
Burg (Douglas County, Oreg., 0. B. French. 1(304).-On a high. bnld suurnit 

about 3 miles southeast of Roseburg. As seen from the iron bridge over the 
river just west of the railroad station, it is the highest and most distant peak 
visible up a small valley. The station is marked according to note 2, the 
underground mark in a ma88 of concrete 13 inches below the surfuce, and 
the surface mark in a bowlder 10 by 12 by 14 inches set flush with the 
surface of i l i t b  ground. The reference mark, described In note 4, is in a 
bowlder just over the edge of the hill, 10.24 meters from tlie station in 
azimuth 112O 45'. 

Roseburg lati tude station (Douglas County, Oreg., 0. B. French, 1904) .--On 
the point of a spur across the river from the town of Roseburg, about 100 feet 
west from tlie end of the bridge tilid Go feet above it. Thc station is marked 
according to note 1, set in n ledge of rock. Two reference marks, described 
in note 4, lire lociltecl as follows: One in a prominent ledge 18.18 meters from 
the station in iiximuth 30" 17'. nnd the other in the Ride of a ledge flush with 
the ground, 32.30 meters from the station in azimuth 109" 05'. 

Spriugfleld Methodist Church (Lane County, Oreg., W. H. Burger, lQO8).- 
The lower and less prominent of the two churches at SprlngHeld. 

Spring5eld Christian Church (Lniie County, Oreg., W. H. Burger, 1908) .- 
The h l l e r  and more prominent of the two churches nt SpringHeld. 

Deady Hall, west tower (Lane County, Oreg., W. H. Burger, lW8).-Dendy 
Ball is one of tlie two larger buildings of the University of Oregon at  Eugene 
and hns inrge square towers at both the eaat and west ends. 

ffeary School spire, Eugene (Lane County, Oreg., W. 13. Burger, 1908).- 
The Geiiry Scliool is the public scliooi located a t  West Fourth and Nadison 
Streets, Eugene. 

United Brethren Church spire, Eugene (Lane County, Oreg., W. H. Burger, 
1908) .-At E n ~ t  Eleventh and Ferry Streets, Eugene. 

Pattereon School spire, Eugene (1,cine County, Oreg., W. H. Burger, 1908).- 
The public school located one block west of the southwest corner of the campus 
of the University of Oregon, at Eugene. 

Baptist Church spire, Eugene ( h n e  County, Oreg., W. H. UUrger, lW).- 
At East Eighth and Pearl Streets, Eugene. 
W. 0. W. Hall spire, Eugene (Lane Couuty. Oreg., W. H. Burger, lW).- 

The old Episcopal Church located a t  West Eighth and Lincoln Streets, Eugene, 
which is now being uwd ns a hall bv the Woodnien of the World. 

Courthouse flagpole (Lane Counfy, Oreg., W. H. Burger, 1008).-At East 

Methodist Church spire (Lime County. Oreg.. W. H. Burger. 1908).-The 
Eighth and Oak Streets, Eugene. 

Humphrey Memorial bi. E. 'Church locdt& a t  West Tenth and Willamette 
Streets, Eugene. 

Seavies (a. S. G. S.) (Lane County, Oreg., 0. B. French, 1904).-This station 
Is identical with the United States Geological Survey station of the same 
name. It is on the most southern of the high hills, about 8 miles northeast of 
Eugene and about 30 or 40 feet southwest of and slightly lower than the 
highest part of We hill. The RtRtIon is marked by a square stone 4 by 4 by 
24 inches with its top a little below the surface. The old GeologlcRl Survey 
signnl was still stnnding In 1904, anchored in place by rocks, and was not 
disturbed. 

(Multnomnh County, Oreg., 0. R. French, 
1903) .-The initial intersection of &e First Standard Parallel and the Willu- 
niette Neridlun, o. short distcincs soutbeaet of Hai*tics. (See p. '29.) The 
station is in a fence corner and is marked by a stone post projecting If fcet 
above the ground. 

River (RIultnomfih County, Orep., 0. R. French, llWd).-Ncar the junction of 
the two suburbs of Portland kuowti 11s Arhor Lodge and Peninsuln, on the eufit 
bank of the Willnmette River about a mile writ of Columhie University. It is 
on a slight elevution, the highest in the vicinity, and in thc fence line on 
the north.side of the bqilerurd along the river hank. It was placed RS f a r  east 
as possible and still keep the Oregonian Building in view. The station is 
marked by crosses cut in the tops of two bowlders, one placed near the sur- 
face of the ground and the other directly beneath ut u depth of 1.7 feet, each 
stone bearing the letters "U. S. C. S." cut in the top. 

For notes 111 regiird to marklng of rrtotions 6 ~ e  p. 23. 
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Oregonian (Multnomaih Cou~ity, Oreg., 0. B. French, 1903).-l'he t i i l l  iron 
pole u t  tlic southeast corner of the tower of the Oregonian I3uilding. nt the  
northwest corner of Sixth and Adler Streets, Portland. 

Por t land  longi tude s ta t ion (Multnomah County, Oreg., C. H. Sinclair, 1587 ; 
1905) .-This station has been destroyed. 

Por t land  la t i tude  s ta t ion  (Multnonlcth County, Oreg., C. H. Sinclair, 1887; 
1905).-Thia station has  been destroyed. 
Rocky But te  (Multnouuih County, Oreg., C. Rockwell, 1889; 1903) . -0n the 

north side of the highest par t  of the brush-covered surnniit of the butte, about 
2 nilles northeast of hlontavilla. The station is marked by a hole drilled in a 
large ronnd-topped bowlder. 

H a r n e y  (Cltirlre Coriiity, Witsli., C. Rockwell, 1881 ; lWdj.-On the north 
blink of the  Columbiii Riyer, about 13 miles above the United States wharf at 
\riincouver, on the sloplng bare bluff immediately above the road leading from 
Vuncouver up the river. It is almost in  front of the " Harney House," on land 
formerly owned by Gen. Hnrney, nnd itbout 80 meters east of the fence 
inclosing the race track. The underground mark consists of a glass bottle 
placed 3 feet below the surfnce, with the neck up, the center of the neck mark- 
ing t h e  stution, and three other bottles plnred on their sides at a depth of 
about 1 foot and ut distances of about 6 feet from the center, with the necks 
of the bottles pointing townrcl the center. The surface mark Is a miall drill 
hole 2 inches deep in at bnsaltlc bowlder, welghing about 350 pounds, placed 
with i ts  top flush with t h e  surface of the ground. The following benrings 
to  the right of magnetic north were read at the station : Exist c-liiinney of Rnrney 
House, no 05'; triangle on tree, 74" 28'; white house 0x1 south side of rlver, 
172" 55'; ventilator on bnrn, 220" 06'; and corner of race track fence, 276" 47'. 

Balch (hfultnon~iil~ County, Oreg., C. Rockwell, 1881 ; 1906).-This station 
was  occupied for azimuth in 1886. It is immcdintely nortlnvest of the city 
limits of Portliind, 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  Cornel1 
road, and about 255 feet above the road. The station is marked underground 
by u broken-necked 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 
a t  the surfuce by a cross on a n  old-type station mnrk descrlbed on page 23, 
set in concrete, which is  inscribed with the letters " C. 6: G. S." The  reference 
inarks are the rexiiains of' two brick piers built in line to  the west of the station, 
with their foundation about 20 inches below the surface, the  nearest edge of 
the first pier being about 1 meter west of the stntion. 
Dash (Pierce County, Wash., G. Davidson, 1857: 1905).-Lost. 
P iner  2 (King County, Wash., 0. B. French, 1905 ; 1913) .-On the southeast 

point of Maury Island, about 25 feet above high tide and SO or 40 feet inland 
from high-water mnrk. A group of four  piles is 30 or 40 meters enst of the  
station, and a Inrge rock, the lnrgest in the  vicinity, is in the mater 50 or 80 
meters south and a little west from the station. The strition is marked by a 
three-fourths inch drill hole in n large stone set flush with the surface, and 
underground by a similar tlrlll 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 nnd azimuths from the station: 4.61 
meters, 86" 65'; and 4.65 meters, 167" 45'. This stntion could not be found 
in 1919 and the evidence seemed to  be t h a t  it hnd slld oVer the bank. 

Robinson 2 (King County, Wash., J. S. Lfiwson, 1867; 1919).-On Robinson 
Point, on Maury Island, about 300 meterseouthwest of the scaffold light, on 
a bluff about 20 feet above high tide and SO feet inland from high-mnter mark. 
The station is 95 meters southwest of t h e  light keeper's dwelling, 42 meters 
~ o u t h w e s t  from the southeast cornrr of the  light Irerper's shml or bnrn, and 
ubout 2 meters west of the fence which extends southwest from the corner 
of the shed. A large madrona tree at the top of the  bluff is 15 or 20 meters 
southwest of the  strition. The station is marked underground by a onehalf 
inch drill hole in a stone buried 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 t h e  
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 stntion in azimuth 26" 25'. The other reference mnrk 
consists of surface and subsurfnce stones, the  lower one 13 feet beneath the  
surface, and is 10.62 meters from the station in azimuth 185" 06'. 
For notes in w a r d  to marking of stations see D. 23. 
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9 

2 4  
1 
2 
9 
4 

5 
6 
7 

a 

; 

-._ 
Motom. - 

m.86oia 
~1.2040a 
61. w97a 
61.8145a 
62. i7ma 

02.41~lia 
62.78883 
63.09373 a. 39853 
03.70333 

64.00818 
04.312d3 
04.61773 
04.92253 
65.m 

6. b32ls 
65.83eM 
88. 14173 
06.44853 
88.7513a 

87.38093 
61.88574 

68.27b34 

68.58014 
88. w94 
69.18974 
09.49454 
eG.79$34 

70.10414 
70.40894 
70.71374 
71.0185( 
71.- 

71.62814 
71.83294 
72.23774 
12.642.55 
72.04735 

78.16215 
73.460Ss 
'l3.7617b 
14.w4Wi 
74.87las 

74.07816 
7 4 . 9 m  
75. %7b 
16. m 
76.8GmS 

07.058ia 

137.970~ 
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- - 
mot. 

150 
1 
2 
3 
4 

5 
6 
7 
8 
9 

260 
1 
2 
3 
I 
5 
6 
7 
8 
9 

270 
1 
2 
3 
4 

5 
6 
7 
8 
9 

280 
1 
2 
3 
4 

5 
6 
I 
8 
9 

290 
1 
2 
3 
4 

5 
6 
7 
8 
9 

- 

U. S. COAST A N D  GEODETIC SURVEY. 

-Feet lo metrr8 cfrom 1 to 1000 unifs)--Continued. 

70.20015 70.60495 I 
76.80876 

77.41835 

77. $1416 
78.02898 
78.33376 
7aG3lm 
78.94336 

79.24816 
78.66206 
78.85770 
80.18258 
80.46730 

80. me 
81.07090 

81.88658 
81.99138 

82.29018 
82.80087 
82.80577 
83.21057 

F3.82017 
84.12407 
84.42077 
84.73457 
85.03837 

85.34417 
85.64807 
85.95377 
85.26857 
Ease337 
85. e8817 

87.47777 
87.78258 
88.08738 

88.38218 
88.09098 
89.00178 
88.30858 
89. ella8 

89. 91618 
90.22068 
90.62578 
80. w 
BL la638 

n. 11455 

81. 38170 

m. 51537 

m. 17~07 

300 
1 
2 
3 
4 

5 
6 
I 
8 
9 

310 
1 
2 
3 
4 

5 
6 
7 
8 
9 

320 
1 
2 
3 
4 

5 
6 
7 
8 
9 

330 
1 
2 
3 
4 

5 
6 
7 
R 
9 

340 
1 
2 
3 
4 

5 
6 
7 
8 
? 

91.44018 
91.74498 
92.04978 
82.35458 
92. w9 

92.96419 
a?. 26899 
93.57370 
a?. maso w. 18339 

04.48819 
01. TD?oB 
03. 00770 
95.40259 
95.70730 

96.0lzl9 
88.31690 
96.02179 
96.82859 
97.23139 

97, m20 
97.84100 
98.14580 
9 8 . m  
w.76540 

99. o8020 
99.305oO 
88.08880 
OD. 974w) 

1m. 21840 
100. 68420 
1w. mww) 
101.19380 
101.40880 
101.8M40 

102.10820 
102.41300 
102.71781 
103. m 1  
103.32741 

103.83221 
1W. 93701 
101.24181 
104.64061 
104.85141 

105.168511 
105.46101 
105.70581 
106.07061 
106 a7Ml 

3.50 
1 
2 
3 
4 

5 
6 
7 
8 
9 

3M) 
1 
2 
3 
4 

5 
6 
7 
8 
9 

370 
1 
2 
3 
4 

5 
6 
7 
0 
9 

380 
1 
2 
3 
4 

5 
6 
7 
0 
9 

390 
1 
2 
3 
4 

5 
6 

' 7  
8 
9 

100. w 1  
Icn. 28881 
107.69482 
107.88842 

l(38.20422 I 
108 5ow2 

108.11882 
1oD.42342 

109.72822 
110. mun 
110.33782 
110.64262 
110.94742 

1aS: 81382 I 

111.6!702 
111.80182 
112 18862 
lPA47l42 

112. ne23 
113.08103 
113.W~B 
113. t39W3 
1l3.88543 

114.30023 
114.60603 
114.80883 

116.61943 

116.82421 
116. Lm3 
116.13383 
116. '13883 
117.04343 

117.34823 
117.65301 
117.95781 
118.28201 

115. ai483 

iia a744 

iia rn 
119.17704 
119.48181 
119.7&304 
l2ll.Wl44 
120.38824 
120.70104 
121.00584 

l a L W  
izi.aio1~1 

400 
1 
2 
3 
4 

5 
6 
7 
8 
9 

410 
1 
2 
3 
4 

5 
6 
7 
8 
9 

420 
1 
2 
3 
4 

5 
6 
7 
8 
9 

430 
1 
2 
3 
4 

5 
6 
7 
8 
9 

440 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 n . m  
1222wu m. 52885 
12283465 ru. li(946 

m. 74905 
124.05..385 
124.35885 
124.00345 

in. 44425 

1u. 88825 
l25.27305 
125.57785 
125.88205 
lZ& 18746 

126.482w 
128.79705 
121.10185 m. 40885 
l.27. 'Ill46 

128.01828 
128.32100 
128.62588 
128.83068 
129. me 
128. wo28 
129.84508 
BO. 14888 
130.46406 
Bo. 75848 

l31.aaBoo 
131.07380 
131.97880 
132 28346 

132. m 
133.19787 
133.60237 
133.80741 

134.11227 
W. 41707 
l34.72187 
L36.02687 
l86.88147 

136.03327 us. 94107 
133.24587 
138.66007 
ma6647 

1 a i . m  

raa. 89337 

450 
1 
2 
3 
4 

5 
6 
7 
8 
9 

460 
1 
2 
3 
4 

5 
6 
7 
8 
9 

470 
1 
2 
3 
4 

5 
6 
7 
8 
9 

480 
1 
2 
3 
4 

s 
6 
7 
8 
9 

490 
1 
2 
3 
4 

5 
6 
7 
8 
9 

Metars. 

137. IBon 
137.48501 
137.76988 
l38.07488 
13& 37948 

138.68428 
138. 98W 
138.29388 
139.68865 
130.00348 

140.20828 
140.51308 
140.81788 
141.12288 
141.42748 

141.73228 
142.03708 
142.34188 
142.84888 
142.95149 

143.25029 
143.56108 
14a.&xB 
144.17069 
144.47648 
144.7- 
146.08506 
146.38888 
145.09409 
146.69949 

148. aam 
148. em@ 
148.91389 
147.21889 
147.62350 

147.82883 

148.74270 
149.04760 

149.35230 
149.057lO 

150.28870 
1w. 67l60 

151.18110 
151.4s5w) 
161.79070 
1620&5M) 

14a 13810 
148.43790 

140. woo 

im. mm 
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Motors. 
-._ 

198.12040 
188.42620 
198.73000 
188.03480 
188.33860 

199.64440 
199.94820 
m.25400 
m.li5!3m 
m.80380 
201.16840 

201.77800 
202.08280 

201.47320 

- 
Foot Foot 

7M 
1 
i 
I 
4 

S 
f 
i 

1 

3 

5 

71t 

4 

500 
I 
2 
3 
4 

5 
6 
7 
8 
9 

510 
1 
2 
9 
4 

5 
6 
I 
8 
9 

520 
1 
2 
9 
4 

5 
6 
'I 
8 
D 

530 
1 
2 
9 
4 

5 
6 
7 
8 
9 

Y 
rt 
2 

I 
6 
I 
8 
9 

152.4WO 
162.70511 
153.00981 
153.31471 
153.61961 

153.82431 
154.22911 
154..53391 
154.83871 
155.14351 

165.44831 
166.75311 
158.05701 
158.96271 
156.88751 

1W87231 
157.27711 
157.68192 
157.881372 
168.18162 

Lengh-Feet to n e b s  (Jm 1 to 1000 unitS>-continued. 

560 
1 
2 
3 
4 

5 
6 
7 
8 
9 

180 
1 
2 
3 
4 

5 
6 
7 
8 
9 

167.64034 
167.94514 
188.24994 
188.65474 
188.85954 

189.16434 
168.46914 
169.773W 
170.07874 
1 7 0 . W  

170.88814 
I'fO.99314 
17l.2Q7Q4 
171.60274 

l72.2l234 
172.61715 
172.82195 
173.12675 
178.43165 

174.04115 
174.34585 
174.65075 
174.96655 

i n . 8 0 7 ~  

m.nm 

6% 
1 
2 
: 
4 

! 

f 
f 
I 

61t 
1 
1 
5 

5 
f 
7 
E 
9 

1 
2 
3 
4 

4 

62C 

18288037 
183.18517 
183.48887 
183.79477 
184.09957 

184.40437 
184.70917 
185.01387 

185.62367 

185.82837 
186.23317 
180.53787 
160.84271 
187.14757 

187.45237 
187.75718 
188.W198 
188.36678 
188.67168 

188.87638 
. 188.28118 

1W.68588 
188.88078 
180.10558 

180.w038 
180.80518 
181.10888 
181.41478 
181.71858 

182.02438 
192.32918 
192.63399 
192.93879 
183.24369 

193.85310 
lM.16788 
184.40278 
184.76760 

l05.(m38 
105.37718 
105.88lfra 
185.88678 
186.28169 

186.68838 
lQ6.8011R 
197.2Q5QB 
187.61080 
'lI37.al660 

185.31877 

im.64838 

6% 
1 
i 

S 
f 
7 

S 

LW 
1 
2 
3 
4 

5 
' E 

7 
8 
9 

67C 
1 
2 
3 
4 

5 
6 
7 
8 
9 

680 
1 
2 
3 
4 

6 
7 
8 
9 

690 
1 
2 
3 
4 

5 
6 
7 
8 
9 

e 

5 

203.30201 I 
203.6w81 

204.21841 
204.52121 

205.13061 
206.43661 

203.81161 I 
201.8uioi 

9 
e 
9 

72C 
1 

9 
4 

z 
l a48832 
168.80112 
159.10592 
168.41072 
1m.7l552 

180.02032 
160.82512 
180.82882 
160.93472 
161.23052 

570 
1 
2 
9 
4 

5 
6 
7 
8 
9 

1 7 5 . m  
176.w516 
175.88985 

178.41866 
176.17475 

m.38091 
213.865B 
219.07003 
214.27483 
214.6'1663 

214.88443 
215.1m23 
216.4Q403 
215.78883 a& 10383 

X6. 4m 
216.713P 
217.01803 
217.32233 
217.62764 

Z7.83244 
n8.23724 

218.84684 
218. 16164 

218. 45644 
218.76124 
m.o8u)4 
220.37084 
220.67684 

220.88044 
221.28524 
2 2 1 . M  
221.- 
222.1m 
222.w 
222.80925 
223.11405 
2Z3.41885 
223. mod 
B4.0!2846 
B4.33325 
B4. m a 5  
224.942s 
225.24755 
225.65245 
225.85725 
226.10205 
228.48885 
228. m85 
227.07645 
2Z7.38125 
~ . 0 8 5 0 6  
m.98388 
=2a#u) 

aa 54% 

5 
6 
7 

9 
a 

205.74041 
208.04521 
208.35001 
208.05481 
m 9 5 8 8 1  

m.28941 

m.87402 
208.17882 
20848382 

208.78842 
208.08322 
208.39502 
208.70282 
210.00782 

210.31242 
210.61722 
210.83202 
211.22582 
2ll.6316!a 

211.83642 
212.14122 

2 0 7 . m  

5 
6 
1 
C 
9 

730 

2 
3 
4 

5 
6 
'I 
8 
9 

740 
1 
2 
9 
4 

5 
6 

i 

212.44002 
212.75033 
213.05569 I 7 

8 
9 

161.64432 
161.84812 
182.15302 
162.46872 
162.76363 

183.08833 

183.67793 
1 m . m  
164.28753 

164.69233 
184.89713 

1Is.m73 
166.81163 

188.11633 

i a . a n 1 3  

i1s.201~3 

580 
1 
2 
3 
4 

5 

7 
8 
9 

590 
1 

3 
4 

5 

6 

2 

188.42113 
166.72583 
167.03073 
l67.83L%3 I 6 

7 
8 
9 

178.78435 

177.39385' 

178.003M1 

178.30838 
178.61310 
178.81790 
179.22276 
179.62766 

178.- 
180.13716 
180.44190 
180.74878 
181.05168 

181.35878 
181.BB116 
181.98588 
182.27076 
l6267rh7 

in.08915 

in.68876 

630 
2 

4 

5 
6 
'I 
8 
9 

64C 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 

9 



40 

- 
Feet. 

I50 
1 
2 
3 
4 

5 
6 
7 

9 

760 
1 
2 

- 

a 

: 
5 
6 
0 
8 
9 

1 
2 
3 
4 
5 
6 
7 

9 

78( 
I 
i 
I 
4 

no 

a 

I 

! 
i 

! 

5 

79( 

: , 

! 
I 
I 
c 

274.32055 

n4.83015 

~ 6 . 8 4 4 ~ ~  

~ 6 . 4 ~ 1 5  
n0.75885 

n4.02535 

275.23495 
276.53976 

276.14U35 

277.06376 

U. S. COAST AND GEODETIC SURVEY. 

L m g W F e t  to meter8 @om 1 to 1000 unib)-continued. 

9% 

2 

s 
7 
a 

1 

s 
4 

6 

9 

2 0 3 . w 9  
244.14529 
2.44.45009 
244.76489 
%.a5909 

246.30449 
245.86828 
245.97409 

240.68388 

246.888(9 
247.19329 
247.49809 
247.80260 
248.10770 

248.n73O 
249.02210 

249.g3170 

240.n889 

u a . 4 1 ~ )  

249.32880 

850 
1 
2 
3 
4 

5 
6 
7 

9 

860 
1 
2 
3 
4 

6 
7 

9 

a 

s 
a 

259.08052 
259.38532 
258.89012 
258.99492 
280.28912 

900 
1 
2 s 
4 

228.60018 
m.80528 
229.21006 
229.61480 
!DQ.81900 

230.12448 
230.42828 
230.73408 
~1.03880 
231.34306 

a00 
1 
2 
3 
4 

5 
6 
7 
a 
9 

II 

200.80452 
280.908(2 
251.21412 
251.61Lwn 
281.82372 

282.12852 
252.43332 

283.M283 
203.34773 

2 0 2 . ~ ~ 1 3  

II- 

5 
6 
7 
8 
9 

910 
1 

s 
4 

2 

277.38855 
217.67330 
277.97816 
n8.28290 
218.68776 

278.89260 
279.19736 
279.50210 

280.11176 

280.41858 
280.72136 
281.02016 
281.33088 
281.63676 

2 8 1 . w  
282.24536 
282.W17 

283.15877 

m.80698 

~ 2 . ~ 9 7  

? 
2 
8 
4 

5 
6 
7 

9 

970 
1 
2 
3 
4 

s 
6 
7 

9 

a 

a 

zi1.w~ 
231.85325 
232.25808 
232.60287 
232.80707 

233.17247 

p3.78207 

234.39167 

233.47727 

234.08887 

mo 
1 
2 
3 
4 

5 

7 

9 

6 

a 

283.05253 
203.95733 
#w.26213 

284.8'1173 

265.170&3 
265.48133 
265.78013 
288.09083 
268.3a.573 
m . 7 m  
207.00533 
207.31013 

257.91974 

zas.p454 
288.52034 
288.83414 
209.13894 
209.44374 

m.74854 
270.a5334 
270.35814 
n0.w 

2n.m 
271.57734 
Z1.88214 m. 18694 
272.48174 

272.78855 
213.10135 
273.40815 
273.71085 
274.01576 

m . m  

av.61.404 

270.~11774 

5 
6 
7 

9 

920 
1 
2 
9 
4 

5 
6 
7 
9 

93 

' I 

I 

a 

a 

I 

' 
' 

94 

Meters. 11 Feet. -- 

234.68847 
235.001n 
235.30007 
235.61087 
235.91567 

236.6252521 
236.83001 

ne.m)47 

237.13487 
237.43907 

820 
1 
2 
3 
4 

6 
7 

5 

a 
9 

249.83850 
m.24130 
W).64610 
250.85090 
251.15570 

251.48a50 
251.70530 
252.07010 

252.67971 
252.37480 

870 
1 
2 
3 
4 

5 
6 
7 

9 
a 

- 
Meters. 

289.66058 
289.86538 
2w). 17018 
290.47488 

281.06458 
291.38838 
291.88418 
291.89689 
282. XU78 

2 Q 2 . w  
292.91339 
293.21810 
293.6!EQ9 
m.82178 

294.13250 
284.43m 
294.74218 
285.04069 
295.36170 

295.85858 
285.90130 
296.28810 
280. 67oBB 
288.87679 

287.18058 
287.48538 
287.7wMo 
288.095oO 
288.89980 

298.70400 
299. oogpo 
288.31420 
299.01Wx) 
299.8p80 

800.22880 
800.63340 
800. m 
301.14300 
aO1.44780 

801.75280 
w.05740 
802.30220 
802.88701 
802.97181 

m. 27061 
803.68141 
24% 88821 
aw.19101 
804.48681 

28o.nwa 

283.40457 
283.7m7 
284.M417 
2&(.37897 
284.68377 

m.88867 
N.29337 
286.69817 
285.80297 
288.30771 
W.61257 
286.81737 
287.12217 
287.42887 
287.73178 

288.w 
288.84138 
288.04618 
288.85088 
289.%578 

9% 
1 
5 
3 
4 
a 

1 
5 

99l 
1 
i 

: 

I 
I 

1 

237.74448 
238.04928 
m.35408 
238.65688 
238.88388 

: 
d 

; 

252.98461 
253.28931 
253.59411 
253.88881 
W.20371 

W.bC%51 
W.81331 w. 11811 
255. r12291 
255.72171 

258.03261 
256.33731 
258.64211 
256.946Ql 
257.25171 

257.65662 
267.86132 
268.18812 
258.47092 
25& 77572 

88 

i 
8 

1 

89 

239.28848 
239.57328 
239.878M 
240.18288 
240.46708 

240.79248 
241.08128 
241.40208 
241.70688 
242.01108 

! 

I 
! 

&(( 
, 

: 

! 

242.31848 
242.62129 
242.92609 
243.23089 
!24a.636@ 

! 

I 
I 
I 
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180.44583 
183.71687 
18.0(n50 
180.28833 
1E3.68817 

lw).8MKy, 
200.13083 
!XB.41167 
208.86250 
209.87333 

!216.&3&W 
2l9.81683 
2p.00'337 
228.37760 
m.BS(L1(9 
212.93817 
P8.azooO 
B9.Wo83 
"2.78107 

a13.wn 

41 

5 

8 
9 

110 
1 
2 
3 
4 

6 
7 
8 
9 

' 7" 

5 

12: 
2 
3 
4 

- - 
Me- 
ten. 

344.48760 
347.70833 
851.04017 
354.33ooo 
857.01083 

880.69187 
304.1'Iw) 
867.45333 
870.73417 
874.01wo 

a 
1 
2 
3 
4 

5 

1 
0 
9 

1 0  
1 
2 
3 
4 

5 
6 
'I 
0 
9 

20 
1 
2 
3 
4 

5 
6 
9 
8 
9 

80 
1 
2 
3 
4 

5 
6 
7 
8 
9 

40 
1 
2 
S 
4 

5 
6 
7 
0 
B 

a 5 
6 

9 

160 
1 
2 
S 
4 

g 

Poet. 

3.28083 
8.66187 
9.84w) 

w. 12333 
16.40411 
19. eaMD 
n. wi583 
26.24807 
28.62160 

32.80833 
36.08917 
39.37000 
42.85083 
46.83167 

48.212bO 
62.40333 

69. o5500 
0 2 . w  

85.61887 
a.86750 
12.17833 
75.46917 
78.74000 

82.02089 
85.30167 
88.w 
91.86333 
06.14417 

98. m 
101.705&3 
104.98087 
108.26760 
111.54833 

114.82817 
118.11000 
121.38083 
124.67167 
m.&1260 
131.23333 
134.61417 
137.79500 
141.07683 
144.36887 

147.63760 
150.918M 
154.19917 

& . m i 7  

608.62917 
611.81000 
615.0Wl3 
6l8.87l67 
62l.86250 
524.83933 
628.21417 
631.4oMx) 

638.a6887 

M1.23760 
644.61633 
647.89917 
651.18ooo 
w.48083 
&57.74187 
Ml.oT250 
04.90333 
L%7.b8417 
670.88600 
874.14683 
677.42067 
680.70750 
685.88853 
687.26917 

6Qo.m 
693.83087 
87.11107 
800.30250 
603.67333 

m.85417 
610.23500 
613.SIbS 
616.79667 
810.07760 

823.85833 
828.63917 
8 2 8 . 9 m  
833.20083 
636.48107 

898.78250 
845.04333 
046.3'2417 
640.00500 
w.88688.. 

~34.77583 

Lengths--Meter8 to fect  Urom 1 to 1000 units). 
[Reduction factor: 1 motcr-3.!BOS33U feet.] 

5 
6 
7 
8 
9 

210 
1 
2 

4 

5 
6 
7 
8 
9 

220 
1 
2 
3 
4 

5 
6 
7 
8 
9 

230 
1 
2 
3 
4 

5 
6 
7 
8 
9 

240 
1 
2 
3 
4 

5 
6 
'I 
8 
9 

3 

- - 
Mb 
tAR 

50 
1 
2 
3 
4 

5 
6 
7 
8 
9 
60 
1 
2 
3 
4 

5 
6 
7 
8 
9 

70 
1 
2 
3 
4 

5 
6 
7 
8 
9 

80 
1 
2 
3 
4 

5 
6 
7 
8 
9 

90 
1 
2 
3 
4 
5 
6 
7 
8 
9 

- 

an.= 
880.67887 
883.85760 
887.13633 
8W.UQ17 

%:E!! 
W.26167 
403.64250 
406.8Pa9 

410.10417 
u3.9gwo 
410.@&%3 
418.84607 
423.m60 

428.som3 
43s.07oOo 
43o.sw33 
439.63167 

442.BlaM) 
448.10333 
449.47417 
(62.75500 
466.- 

a . 7 m i 7  

5 
6 
7 
8 
9 

17! 
2 
3 
4 

5 
6 
7 
8 
9 

180 

2 
3 
4 

5 
6 
7 
8 
9 

1 

16.082€4 
a48.84333 
252.02417 
aS5.8(L500 
2b9.18683 

' 5 
6 
7 
8 
9 

II- 

282.46667 
305.74760 
268.02833 
rn.30917 
2 7 s . m  

278.m 
282.16167 
286.43m 
288.71333 
281.99417 

295.27Mx) 
288.65583 
301.83667 
906.11760 
308.38833 
aii.67gi7 
314.88000 
a i 8 . 2 4 ~  
321.62167 
824.80250 

'F 
2 
3 
4 

5 
6 
7 
8 
9 

140 
1 
2 
3 
4 

6 

8 
9 

5 

7 

(69.31667 
402.69750 
406.87833 
488.15917 
472.44w 

476.72083 
479.00107 
482.a8w) 
485.68333 
(88.B(u7 

1Rl 
1 
2 
3 
4 

5 
6 
7 
8 
9 

-- 
492.12.W 200 
496.40583 1 
498.88887 2 

w5.24833 4 
mi.w'150 3 

Feet. 

868.16667 
059.447m 
882.72833 
886.00917 
888.m 

6 7 1 . m  
075.85167 
679.13w) 
682.41333 
685. W l 7  

888.87Mx) 
682. !mXu 
696.63667 
098.81750 
702.08833 
7M. 37917 
708. BBOOO n1.m 
ntj.mi67 
7n.m 

22% 
728.94500 
731.62583 
734.90667 

738.16760 
741.46833 
744.74917 
748.CWXI 
761.31083 

764.69107 
767.87250 

781.W17 
7 0 7 . 7 m  

770.86583 
777.65733 
780.83833 
784.11817 

787.m 
790.88083 
'&B.88167 
797.242% 
800.62333 
809.80417 m. o8100 
810.38587 
815.64667 
816.9a160 

7 0 1 . ~ ~ 3  

774.27807 



42 

- - 
Me 
tam. 

250 
1 
2 
3 
4 

5 
6 
7 
8 
9 

260 
1 
2 
3 
4 

5 
6 
7 

9 

270 
1 
2 
3 
4 

5 
6 
7 
8 
9 

280 
1 
2 
3 
4 

5 
6 
7 
8 
9 

290 
1 
2 
3 
4 
5 
6 
7 

9 

- 

a 

a 

1 312.33333 
1'316 61417 
1'318:8W 
1'322.17533 

132873760 
1'332'01833 
1'336:29917 

1:325.46887 

1 ' ~ ~ . 6 8 0 0 0  
1:w.m 
1 345 14167 
1'348'42250 
1'351:70333 
1'354.88417 

1361 64683 
l1364:S2se7 
1:3oS.l0760 
137l.38833 
1:374.66917 

1377 85ooo 
1'381'po83 
1'3S4'61167 
?.'387:7BLW 
1;391.07333 

1:358.2aSao 

0. S. COAST AND GEODETlC SURVEY. 

Lengtha--dleters to feet &m 1 to 1000 units)-&ntinued. 

4% 
1 
2 
3 
4 

5 
6 
1 

9 

460 
3 
2 
3 
4 

5 
6 
7 
8 
9 

470 
1 
2 
3 
4 

a 

Feet. 

8m.m 
023.48917 
828.77ooc 
830.050R3 
833.33167 

878.G125C 
839.89333 
843.17417 
846.45500 
8 4 9 . m  

853.01867 
656.29750 
869.67833 
e82.86917 
866.14oOo 

8BB.m 
872.70167 
876.9Sw) 
879.28333 
882.54417 

8 8 5 . w  
888.10583 
892.321807 
895.08760 
8 9 8 . m  

802.22917 
805.61wO 
8 0 8 . 7 r n  
912.07167 
ol6.35w) 

918.83333 
821.91417 
925.18500 
928.47683 
931.7MLB7 

835.rB760 
M8.31!?33 
841.69917 
944.m 
948.16083 

961.44167 
964.72250 
058.00333 
961.28417 
964.58500 
967.84583 
871.12867 
974.40750 
977.6BIzw 
080.90917 

139436417 
1'397'03500 
1'400:91583 
1'404.19667 
1;407.47760 

- _. 

Me- 
tam. 

30( 
I 
i 
3 
4 

t 
1 
t 
9 

31C 
I 
2 
3 
4 

6 
6 
1 
8 
9 

320 
I 
2 
9 
4 

5 
6 
7 
8 
9 

330 
1 
2 
3 
4 

5 
6 
7 
8 
9 

9)o 
1 
2 
9 
4 
5 
6 
7 
8 
9 

- 

I 

5 
6 
7 
8 
9 

Feat. 

1 410 76833 
lJ414:03917 
1'417.32000 

1:423:88167 

1 427.16250 
1'430.4423 
1'433 72417 
1'437:00500 

1 4 4 3 m 7  
1'448'84750 
1'4%3:12833 
1:453.40917 

1 4 6 9 9 7 M  
1'46383'251G7 
1'466'633250 
1'469'81333 
1:478~oeU7 

1'42080083 

1:44oo.zaSs3 

i,w.eQwO 

984.m 

880.81161 
9B4.oBw 
m . 3 m  

1 oo0.6541i 

I 007 21583 
1'010:49661 

1,017.06W 
I 020.33917 
I'03.6po(l 

1,030.18167 

1 a33.4W 

L'610:02417 

987. q 

1:oCn.CQ.W 

1; 013. mM: 

L:OX.eoOra 

io38 74333 

L ) 0 4 3 . m  
1: 046. ba!s3 

I ,  049.88887 
,053.14750 
,050.42833 
,059.70917 
,082.98oOo 
,068.21053 
,088.66167 
,072.833250 
,018.11333 
,079.38417 

, a82.67XCI 
,085.85583 
,089.23867 
,082.Sl760 
,m.m 
,099.07917 
,102.3aOOO 
,la5.64OIp3 
,108.9Zl67 , 112.20250 
,116.48333 
,118.76417 , 122.04600 
,125 32683 
,m60667 
,131.887U 
,136.18833 
,138.44917 
,141.73ooo 
,14E.6.01083 

480 
1 
2 
3 
4 

5 
6 
7 
8 
9 

4!m 
1 
2 
3 

6 
6 
7 
8 
0 

4 

- - 
Ma 
tom. 

35! 

d 

! 
i 
I 

36( 
1 
i 

i 
6 
t 
2 
e 
g 

1 
2 
3 
4 

6 
6 
7 
8 
9 

380 
1 
2 
3 
4 

5 
6 
7 
8 
9 

390 
1 
2 
3 
4 
5 
6 
7 
8 
9 

37m 

?e&. 

1 148.2816' 
1: 161.67W 

1 168.1311, 
1,154. !?A?+ 

l:l6l.usoc 

1164.- 
1' lG7.9766t 
1'171.2576( 
1: 174.- 
1, 177.8191i 

1 181 1ooo( 
1' 184: s&!x 
1'187.66161 
1:180.94w 
l,lOL.M333 

1 1lv.50417 
1: aoO.7850(: 
1 m.Ow2 
1: 207.34667 
1,210.Bn5C 

1 213 90833 
1'217: 18917 
1 ' m  47ow 
1'221'75083 
1: ZM: O3167 

1zu)31w)  
1:!233:59333 
1 276 87417 
1: 240: 1 m  
1,243.43583 

1 246 nse7  
1: 24Q: 98760 
125321833 
1'256:66917 

1 283.12083 
1'268 40167 

1;276.244l7 

1 zIB.62500 

1288.08867 

1:uO.8aooo 

izSe:sSw, 
11272.98333 

1:!Z32.842583 

i ~19.387~0 
1;29!LSrraa 

1'288 ZlwO 

1 ; a O O . ~  

12BLT.82917 

1'302: 49083 
1'306.77167 

- - 
MO- 
ters. - 

l 

1 
! 

41( 

: 
1 

4 

1 

! 
i 
I 

42( 
I 
i : 
5 
e 
1 

9 

43c 
1 

3 
4 

5 
6 
7 

9 

440 
1 
2 
3 
4 

5 
6 
7 
8 
9 

a 

a 

a 

Fwt. 11 - Feat. 

1 476 3i500 
1:479:55.W 
1 482.93667 
1'486.21750 
1: 489.49833 

1 492 77917 
1'496'06000 
1'4ll9'34083 
1'602:62167 

1wBl8333 
1'612'46417 
1'616:745M) 
1:610.02583 
1,622.30887 

I 625 87M) 
1'628'80833 
1'6'32: 14917 
1'535.43000 
1; B. 71083 

1641.90167 
1:546.27!250 
l S S 6 5 3 3 3  
1'661'E3417 

155838583 
1'681'67cO7 
1:53:96750 
1 MK1.23833 
1:671.61917 

I I574 8woo 
1:678:oaas3 
1681.36167 

1:687:92333 

I 691 20417 
1:694:48500 
169776563 

1:Ws.w)250 

1:m: 11600 

1'684 w250 

I'sol:04sa7 
L:aor.32760 

!%E% 
l(614: 17ooO 
I 617 45083 
!: m: 73167 

I, 824.01250 
627.29333 

::630.67417 
,633.86600 
. , W . W  



- 
Mb 
ten. 

500 
1 
2 
3 
4 

5 
6 
0 
8 
9 

510 
1 
2 
3 
4 

5 
6 
7 

9 

620 
1 
2 
9 
4 

5 
6 
9 

9 

- 

a 

a 

T 
a 
3 
4 

S 
t 
1 

E 
e 

7 
i 

CALIFORNIA-WASHINGTON PRECISE TRIANGULATION. 

Lengtha-Meter8 tofeet ($?om 1 to 1000 unila)-&ntinned. - 
Fwt. - 

040.41867 
:043.€a760 
640.87833 : 6%. 26817 
,m.6MOo 
,868.82083 

,803.38250 , BBO. 88333 
,069.84417 

,673, a2600 
,676.60583 
679. m 7  

;88(.06760 
,888.34833 

: 692.01000 

I'm: 47107 
, ; m 7 6 m  

,880.10167 

689.62917 

096 1- 

712 68500 
i) 716: 87583 
1; n9. 16887 

I m43760 
1'726.71833 
1'728.goO17 
1'732. zsOOO 
L:73b&w!3 

I 738.84167 
1:742.1m 
1746.40333 
1: 748.W17 
1,761.8a5w 

L 1511.24683 
I: 768.62087 
I 761.8076(1 
t788.08533 
L:?&aSe17 

1 m . w  
LIn4.83082 I: n8.21101 
1 781.4825 
1:784.7193 

1 7 8 8 . w 1  
1'781 a350 
l'lw:61.58 
1'797 88BB 
&:Wllh'lb 

- - 
Me- 
tars. 

550 
1 
2 
3 
4 

5 
6 
7 
0 
9 

560 
1 
2 
3 
4 

5 
6 
7 

9 

510 
1 
2 
3 
4 

5 
6 
7 

9 

580 
1 
2 
3 
4 

5 
6 
7 

9 

590 
I 

4 

- 

a 

a 

a 

t 
I 

! 
1 
5 

,804.4E-933 600 
,807.73917 1 
,811.02000 2 
,814.3W83 3 
,817.68167 4 

,820.88260 5 
,824.14333 6 
,827.42417 7 
,830.706oO 0 
,BM.B(Lya 9 

,037.28887 610 
.,840.647Ml 1 
,843.82833 2 
,847.10917 3 
.,850.m 4 

Feet. 

- 
M 4  
krs. - 
650 

1 
2 
3 
4 

5 
6 
7 
0 
9 

6M, 
1 
2 
3 
4 

5 
6 
7 
0 
9 

670 
1 
2 
3 
4 

5 
6 
7 
8 
9 

680 
1 
2 
9 
4 

5 
6 
7 
8 
9 

2 

f 

i 
, 
t 

5 

FWt. 

2 la2 wi87 

2: 146.88600 

2' 158.78833 

2'lSe:K?w 

2,i7a 4i3a3 

2: 185:036oO 

2: 1m. enm 
2' mi. 43917 

a'm.oo083 

a 214.50250 

2,?27.aaSs3 

2'136'82250 
2' 139 1- 
2' 142:38417 

2 148.04683 
2' 162.22807 
2' 166.60750 

2: 102. W l 7  

2 185 3M)o 

2'171.91167 
2: 176.19260 

2 181 764l7 

2 188.31583 
2'191.MU37 

2 188.16833 

2'201.72000 

2:21l.zsl67 

23217.84333 
2 231.12417 
2:324.40500 

2 230.86807 
2: 234.24750 
2 237 62833 
2' 200: W 1 7  

2 207.31083 
2'2S35167 

2 257 21333 
2: 280: 494l7 

2 : 2 4 4 . m  

2:253.93250 

$%:E 

%!!:a 
2'270 83807 

2; 276.8883? 

2'280.02161 
2;193.- 

2'273: 617% 

2' 74082 

_. - 
Mb 
ters. 

700 
1 
2 
3 
4 

5 
6 
7 
0 
9 

1 
2 
3 
4 

5 
6 
7 
0 
9 

720 
1 
2 
3 
4 

5 
6 
7 
8 
9 

130 
1 
2 
3 
4 

5 
6 
7 
0 
9 

740 
1 
2 

4 

t 

1 

no 

: 

43 

Feet. 

129658383 
(2kas417 
1303.14500 
$300 42583 
1;3M):m7 

11322.83wo 
z;sze. 11W 
1329.39167 
2:332.87250 
a 335.96333 
$339 23417 
2;342:61600 

1345 7e589 
1'349:070!37 
2: 352.36750 
2 355.83833 
2:368.91917 

$388: 70187 
2:372.04250 

2 370 60417 

1312.98750 
1:316.zea33 
1319.64917 

a 3wmm 
11305 48083 

a,an.azw 

a'3ai:sasoo 
11385.16583 
$388.44807 
a:39L727bo 

a'404:8501U 
1;m 13167 

2 395.00833 
d308 28917 
$401'67oM) 

411 41240 
a'414:88333 
2)417.97417 
a'421.25500 
2:424.a36sa 

2,427.81M7 
2 431 00760 
2' 434: 37833 
2' 437.017 

2 4 4 4 . m  

2'150.78260 
2:469.08333 

2;uo.rm.N 

2'447.60167 

546761.344l7 



44 

24808wx)  
2’463:80583 
2:467.16667 
2 470 48760 
2:473:74833 

2’480.31000 
2’483.5W.53 
2’486.87167 
2:480.15250 

2 493 43333 
2‘486:71417 
2:499.88500 
2 m . 2 7 6 8 3  
2:aoS.65667 
2 509.83760 
2’613.11633 
2’616.3W17 
2’518.88000 
2;622.B608a 

2 628.24167 

2636.08417 
2;639.36500 

2’646.82087 

2:555:76917 

2477.02917 

21520.5pM) 
2:532.80333 

a m 2 . w  

2’640.20760 
2’65248833 

750 
1 
2 
3 
4 
5 
6 
0 
9 

760 
1 
2 
3 
4 
5 
6 
1 
8 
9 

770 
1 
2 
3 
4 
5 
6 
7 

9 

m 
1 
2 
3 
4 
5 
6 
7 
8 
9 

a 

a 

T 
2 
3 
4 
5 
6 
7 

9 
a 
- 

800 
1 
2 
3 
4 

6 
7 
8 
9 

810 
1 
2 
3 
4 
5 
6 
7 
8 
9 

820 
1 
2 
3 
4 

6 
7 
8 
9 

5 

5 

Feet. 

a 8 2 4 . m  
2’631’22833 
2’627 M760 

2’634:50917 
2: 637. ?OoOo 
2 641 07083 
2’644’3.5167 
2:647:63250 
2 850.91333 
2:W. 19417 

a a 7  4 7 m  
a’eao:75583 
2’e84.03607 
23667.31760 
2, 870.69833 
2 873.87917 
2: 677.laooO 
288044083 
2’ 683: 72107 

289028333 
2’693:S6417 

2’700 12583 
2: 703: r10887 

2’708:88833 
2’7l3 !a4917 
2’ 7l8: EWM 
2: 7l8. 81083 

2 723 00187 
2’ 720’ 37250 
2) 720: 65333 
2:732.93417 
2, m. 21500 
2 m.48683 
2’742 77667 
2’ 748’ W760 
2’ 749 3S33 
2: 762: 61917 

2 755 BOOOO 
2: 769: 18083 
3 782.48167 
2’765.74250 
2: 7W. M33a 
2 772 30417 

2’782’ 14667 

2;667.oo2ao 

2 ’ 8 B B . m  

amenso 

2’ 776’ 685m 
2’7?8’cM583 

2:785:42760 

Z,aSD.o5oao 
2E82a3083 
2)665’61167 
2)aes:acnSo 
4672.17333 

2’662.01683 

2:~313:67760 

2 675.46417 
2’678.73500 

21681,28687 

- - 
Mb 
tars. - 

850 
1 
2 
3 
4 
5 
6 
7 
8 
9 

860 
1 
2 
3 
4 
5 
6 
7 
8 
9 

870 
1 
2 
3 
4 
5 

8 
9 

880 
1 
2 
3 
4 
5 
6 
7 
8 
9 

890 
1 
2 
3 
4 
5 
6 
7 
8 
9 

f 

- 

’ 830 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Feat. 

a 788.70833 
2:701.08917 
2,795.27W 
2 798.65083 
2: 801.83167 
2 805.11250 
2’ 808.39333 
2:SIl. 67417 
2 814.86500 
2: 818.23583 

2 821.61667 
2’824 797W 
2’ 828: 07Ra 
2: 871.36917 

2 837.g2083 

2 644.48250 

2~861.04417 

28643wx)  
2:&57:eoSs3 
286088081 
2’ Saa: 16750 
2: 887.44833 

2’874.01000 

2,834.64m 

2:~1.20167 

2’ R47.76333 

a m o . m i 7  

a’m.28o83 
a, 880.67107 
2,883.862M) 

2887.13333 
2’880.41417 
2,883.68500 
2: 888. %‘&%I 
2,900.25887 
2 Bo3.63760 
2’906 81833 
2:910:09917 
2 913.38000 
2:916.66083 

a 010 w m  
2’923:m60 
2’826.50333 

2:833.08500 

a ‘ m .  82887 
2’942.8(3750 

2’828.78417 

2 938.24583 

2’816.18833 
2:@49.46917 

268185833 
2:595:13817 
2 m m  
2’801:7oOSa 
2:W.98167 

a’811’64333 
2’814:82417 
2’618.lOMo 
2:621.38583 

awmm 

- - 
Nb 
tors. 
- 
90( 

1 
2 
3 
4 
5 
6 
1 

9 

910 
1 
2 
3 
4 
5 
6 
7 

9 

920 
1 
2 
3 
4 
5 
6 
7 
8 
9 

930 
1 
2 
3 
4 
5 
6 
7 
9 

940 
1 
2 
3 
4 
5 
6 
7 
8 
9 

a 

a 

a 

640 
1 
2 
3 
4 

6 
7 
8 
9 

s 

Foot. 

2 9 6 2 . 7 m  

2’O59.31161 
2’962.68w 

2 969.16417 
2’ 072. c(so( 
2’876.715gi 

2’858.03082 

2 : w . m  

2:978.89887 
2,982.277M 

2 885.55833 
2’0%. 83917 
2’982.12ooc 
2 : 9 0 6 . m  
2,908.68167 
3 001 962w 
3’005:24333 
3’008 52417 
3’011:8050 
3:016.08583 

3 018 38687 
3’021:64760 

3’028.20917 
3:(Y(1.49000 

3’Ws’ 05167 
3’041:33250 
3’044.61333 

3 C61.17500 
3’054.465S 

9)061.01760 

3’024.92833 

a w 4  77083 

3:047.86417 

a’ 057.73667 

3;oe.4.20333 
a 0 8 7 . m ~  
a’(no.88ooo 

3;o. 70260 

3l om. 64500 
3:093.m 

tlO3.60833 

t110:zcooo 

3’014.14083 
3’077. Ql67 

9 083.Ow3 
2)087.#)117 

3,0@7.10@57 
3 100.38760 

l)loB 94017 

5: 113.61083 

- - 
MC- 
ten. 
- 

950 
1 
2 
3 
4 
5 
6 
7 
8 
9 

960 
1 
2 
3 
4 
5 
6 
7 
8 
9 

970 
1 
2 
3 
4 
5 
6 
7 
8 
9 

980 
1 
2 
3 
4 
5 
6 
7 
a 
9’ 

990 
1 
2 
3 
4 
5 
6 
7 
8 
9 
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Lengths-Metera lo feet (jirom 1 to 1000 unile)--Continued. 

ll- 
Feat. 

3 116 79167 

3’120.63417 
3:lze.915@3 
a 133.19583 
3’136.47667 

3:143.O3X?3 

3’123:35333 3’ im‘o72m 

a’ 138.757M 

3 149 eOOOO 
3’ 162 sso83 
2: 166: 16167 
3 18.44260 
3: 162.72333 
3 108 00417 
3’ 169: 28500 
3’172.5(5583 
3’ 175.84667 
3: 179.12760 

a 198 mm 
3’m2:08333 
a’m.37417 
3’ ms. wm 
3:Rl.53583 

3 as 21667 
3’218:49760 
3’221 77883 
3’225:05817 

8: 234.90167 

3 : z z a . m  
3 m . e m  

a m . i a m  
3’241 46333 
8:244er:?tu? 

8’254 SBBB? 
3’257:86760 

B 298.025oO 
3’251.30583 

3: 281.14@33 
3 264 42917 a’ 267: 71000 

3)2‘74.27167 
d270.88083 
3 : m . 6 5 m  
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Fig. '2.-INDEX MAP OF THE CALIFORNIA-WASHINGTON ARC. 
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Fig. 3.-TRIANGULATION, THIRTY-NINTH PARALLELTO VICINITY OF REDDING, CALIF. 
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I 

FI~.I.-lRIANGULATION, VICINITY OF REDDING, CALIF., TO SOUTHERN*OREGON, 
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Flg. 6.-TRIANGULATION, VICINITY OF EUGENE, OREG., T O  VICINITY OF 
PORTLAND, OREG. 
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Flg. 7.-TR ANGULATION, VICINITY OF PORTLAND, OREG., TO TACOMA, W A S H .  
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.... .-___ ........ I Posi- 

tlon . Station . 

Pralrio Peak west treo ......................................... 
Proston peal; .................................................. 
Quartz ......................................................... 
Raln ........................................................... 
Rauch ......................................................... 
Rod ............................................................ 
R&ding: 

Astronomic stntlon ......................................... 
Courthouse ................................................. 
North bas0 ................................................. 
South base ................................................. 

Ridgo .......................................................... 
Rlvcr .......................................................... 
Robinson 2 ..................................................... 
Rocky Butte ................................................... 
Roman ......................................................... 
Rose ............................... 
Roseburg latitude statlon ...................................... 
Round ......................................................... 
Round Peak ................................................... 
Russian Church crw .......................................... 
Russian Peak nforthpolnt ..................................... 
Russtan Poakisouth point ..................................... 
Rust ........................................................... 
St.Na Butte .................... 
S a l e m 8  ltol dome .............. ......................... 
Scott ........................................................... 
Seavfes(U.S. Q.B.) .............. ........................ 
Bcavies2 .......................... ........................ 
Shar Peak .................................................... 
Bhorhan Pnrlc, highat grcon tree .............................. 
Mski ou .................................. 
SmoJ ...................................... 
Smolter stack 3GUfeethlgh ................. 
Snow Mountain west ....................... 
soda ........................................................... 
South bnso: 

Redding ................................................... 
Tacomn .................................................... 
Wlllsmotte .................... ........................ 

South Sistor ....................... ........................ 
spencer ........................... ........................ 
Bprin field: 

Mothodist Church spire .................................... 
spur ........................................................... 
Bquaw, cairn ................................................... 
stat  ............................................................ 
Btet lLn. ........................................................ 
Table Rock, celrn .............................................. 
Tacoma: 

Astronomic station ......................................... 
City Hall cupola ............ 
Courthouso cupola ...... ......................... 
North base .............. ......................... 
Bouth base .............. 

Thomas cairn .................................................. 
Thompson Peak ............................................... 
Toutle ......................................................... 
Twin ........................................................... 
Unlon Peak .................................................... 
Unlted Brethron Church splro, Eugono ......................... 
Vancouver Bnrracks flagstaff, west .* ............................ 

a or Peak ................................................... 
Warren ................................... . Warren Schoolhouse cupola ................................... 
Wash .......................................................... 
White .......................................................... 
Whlte Church 8 Ire west ofBrooks ......... 
Wlllamettenor& bke ...................... 
Wlllamette south base ...................... 
W . 0 . W . Hallsplre, Eugene ................................... 
Yam ........................................................... 
Yellow ......................................................... 
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C h i a n  Church spire ..................................... 
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