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FIRST AND SECOND ORDER TRIANGULATION IN 
OREGON (1927 DATUM) 

READJUSTMENT OF TRIANGULATION, WESTERN UNITED STATES 

This volume contains the results of all first and second order tri- 
angulation in Ore on that has been executed by the Coast and Geo- 
detic Survey. TEfe geo ra hic positions contained herein are on a 

Special Publications Nos. 13, 74, and 84. They also supersede the 
second-order positions in Special Publication No. 31. 

The trian ulation of the United States has been built up by con- 

years in adjusting this triangulation the plan had to be followed of 
fitting the new arcs of triangulation to the old ones which had been 

This method was the only one that could have 
gee, followed up to the time that the western half of the triangulation 
net of the country had been extended to such a de ree that the arcs 

It then became necessary, in order to secure what may be called 
standard or final geographic positions to the westward of the ninety- 
eighth meridian, to make an adjustment of the net as a whole. This 
was done by a method devised a t  the office of the Coast and Geodetic 
Survey, and the resulting geographic positions for all of the western 
first-order triangulation are now avallable to surveyors and other 
engineers who may wish to have final geographic positions for their 
operations. 

An adjustment of the eastern half of the main first-order net of the 
country is also being made. The field work for this part of the net was 
completed in June, 1931, and the computations involved in the adjust- 
ment were well advanced at  that time. The final geo raphic posi- 

This vo P ume IS the third of series of publications, each of which 
will contain the geographic positions on the new datum, and the 
descriptions and other data, for all first-order triangulation of a State 
or occasionally of two States. The first volume of the series is 
Triangulation in Colorado (1927 Datum), Special Publication No. 
160, which waa published in 1930. The second volume is First- 
Order Triangulation in Southeast Alaaka, Special Publication No. 
164, also published in 1930. 

It may be of interest to the reader to know the approximate 
amounts of the chan es in geographic positions of stations rn O r v n  
caused by the rea 3 justment deacnbed above. At the junctaon 
figure on the Idaho boundary (see fig. 4) the change is - 1  ’.126 in 
latitude and - l” .OOl  in longitude; a t  the junction fi re near 
Portland the change is - 1”.046 in latitude and - 1”.340 in Y ongitude, 

new datum and superse 8 8  e t e positions in Oregon which appeared in 

tinua1l.y ad di ing new arcs to those already measured, and for many 

formed many closed loops-a condition reached in t fl e year 1926. 

reviously adjusted. 

tions alon many of the eastern arcs will be available ear H y m 1932. 

1 For a deacrlptlon of the method used sea Specid Publication No. 168. 
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2 U. S. COAST AND GEODETIC SURVEY 

and a t  the junction figure just south of the California boundary the 
change is -1".060 in latitude and -1".192 in lon itude. The 

old values. 
minus sign indicates that the readjusted values are sma P ler than the 

COMPUTATIONS 

The adjustments of the first-order arcs included in this publication 
form part of the general adjustment of the fbst-order triangulation 
in the western part of the United States? This general adjustment 
was made under the direction of Dr. 0. S. Adams, who was assisted 
by W. F. Reynolds, 11. C. Mitchell, H. S. Rappleye, G. L. Fentress, 
H. P. Kaufman, and other members of the division of geodesy of this 
bureau. The adjustment on the 1927 datum of the second-order 
arcs included in this publication was made by 0. P. Sutherland and 
other members of the division. The sketches at the back of the 
publication were prepared by F. F. Claflin. 

Valuable assistance in the preparation of this publication has been 
given by Lewis A. McArthur, vice president and general manager of 
the Pacific Power & Light Co., Portland, Oreg. He has personally 
visited many of the stations and has had extensive correspondence 
with many engineers in the State. His aid has been especially 
valuable in the careful checking of geographic names. 

NORTH AMERICAN DATUM OF 1927 

The original adjustment of the triangulRtion included in this 
publication was computed upon the Clarke spheroid of 1866, on 
what was called at that time the North Amencan datum. In the 
readjustment of the triangulation in the western part of the United 
States the same spheroid was used as surface of reference, but only 
one station was held in position. The station Meades Ranch, in 
Kansas, was assigned the same position that it had in the original 
United States standard datum, later called the North American 
datum. 

4 = 39' 13' 26" .686 
X=98 32 30 306 

This position was held in the new datum because it had been found 
to be best in accord with the country as, a whole in the extensive 
investi ation that was carried out at  the tune of the adoption of the 
origina P- datum. If any are interested in the procedure followed in 
the establishment of this former datum, an account of it can be 
found in any one of the followin publications, which contain tri- 

Special Publications Nos. 11, 13, 16, 17, 19, 24, 30, 31, 43, 46, 54, 62, 
70, 74, 76, 78, 79, 86, 88, 101, and 114. 

The orientation in the new adjustment is controlled by the various 
Laplace azimuths distributed throughout the network of arcs. The 
position of Meades Ranch, together with the Laplace azlmuths m- 
cluded in the arcs, serve to define the North American datum of 1927. 
The date is a ended to the name of the new datum to dlstinguuh 

this North American datum of 1927 when it is rigidly adjusted to the 
scheme of the readjusted triangulation. 

This position of Meades Ranch is as follows: 

angulation and traverse data base 6: on the datum in use prior to 1927: 

i t  from the o PB North American datum. A station is said to be on 

9 See Osrar 5. Adams The Bowie Method of Triangulation Adjustment 88 A plied to the First-Order 
Net in the Western Pardof the United States, Coast and Geodetic Survey Specid 8ublicntion No. 169. 



TRIANGULATION IN OREGON 3 
ARCS INCLUDED IN THIS PUBLICATION 

The triangulation included in this publication consists of three 
first-order arcs, each extending across the State, and of two short 
second-order arcs, which start from the first-order triangulation and 
extend along parts of the coast to serve as control for the third- 
order surveys along the coast. A general idea of the location of the 
first-order arcs in Oregon and of how these arcs are joined to the first- 
order net of the country may be obtained by referring to Figure 4 near 
the back of this publication. Detailed sketches of both first and second 
order triangulation in Oregon are sho.wn in Figures 6 to 15, inclusive,, 
and the location of the triangulation mcluded 1 ~ .  each sketch is shown 
on the index sketch, Figure 5. 

The third-order triangulation along the coaat and along the 
Columbia River will be included in a future publication. It has 
already been partly adjusted to the 1927 datum. 

All of the triangulation in this publication has been previously 
published, but the results were basedon the old North American datum 
in use before 1927. The first-order arc which starts near the middle 
of the eastern boundary of Oregon and extends northwest to the Co- 
lumbia River and thence down that river to Portland is part of the 
Utah-Washington arc, the data for which on the old datum are given 
in Special Publication No. 74. The first-order arc which starts at  
the same place on the eastern boundav of Oregon and extends south- 
west across the boundary into California to a junction with the north- 
and-south arc near the coast is tho California-Oregon arc, the data 
for which on the old datum are given in Special Publication No. 84. 
The remaining first-order arc, the one which extends arallel to the 

on the old datum are given in Special Publication No. 13. Both of 
the second-order arcs were previously ublished in Special Publica- 

the Coasts of Oregon and Northern California.” 
Trian dation just over the boundary in adjoining States has been 

include cp in this publication in order that all data required for surveys 
in Oregon, even near the boundaries might be available-in the one 
volume. The overlapping is especiail lar e in California for both 
first and second order triangulation. $he grst-order arcs in Oregon 
form almost a complete loop, but two of the arcs extend short dis- 
tances into California before reaching the junction figure. It seemed 
advisable to include these extensions, and also the junction fi ure, in 

which overlaps into California is a comparatively small spur from one 
of the first-order arcs in Oregon. The California end of this spur 
would be left rather unsupported if included by itself in a forthcommg 
California publication. 

Discussions of the La lace azimuths and bases which control the 

are given in the publications mentioned on page 1 and are not repeated 
here. See discussion under heading “Characteristics of First-Order 
Triangulation” on page 6.  

coast, is a part of the California-Washington arc, the B ata for which 

tion No. 31, entitled “Triangulation A P ong the Columbia River and 

this volume and thus complete the loop. The second-or 3 er arc 

azimuths and lengths o P the triangulation contained in this volume 
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GENERAL DESCRIPTION OF TABLES AND SKETCHES 

The tables of geographic positions, on pages 15 to 36, also contain 
the distances between contiguous triangulation stations in meters and 
feet, the loganthms of the distances in meters, and the azimuths of 
the lines joining these stations. The distances are corrected for 
elevation above mean sea level, and the azimuths are referred to the 
true south. Anyone who wishes to obtain the actual distances 
between the triangulation stations should use the formula ven on 

&ions can be derived from the distance a t  sea level. The descriptions 
of the stations, given on pages 43 to 72, are designed to enable the 
engineer to recover and identify the station mark after he has visited 
the general locality of the station. There will be times when the 
descri tion, so far as witness and other marks are concerned, will 

man. Any engineer who may visit a station and find that the descri - 
mark destroyed or mutilated, should report the facts to the Director 
of the Coast and Geodetic Survey, a t  Washington, D. C., in .order 
that the files of this office may be kept up to date. The engineer 
should realize that the triangulation extended over the country by 
the Coast and Geodetic Survey is a ublic survey, made for the use 

are located, and the engineer who is so fortunate as to find one of 
these stations located near his work should help to perpetuate the 
monuments in order that they may be of continuous service and value 
to his locality. The Coast and Geodetic Survey officials will, from 
time to time, visit the stations established and wdl re-mark and rede- 
scribe them if necessary. 

At most of the stations there are reference and witness marks that 
were established to assist in locating the station. The distance and 
azimuth from the station to each of these additional marks are usually 
given in the description of the station, and the measurements are 
supposed to be so carefully made, a t  least to the reference marks, 
that if the station mark becomes lost or destroyed the station can 
be relocated accurately enough for use in thrd-order and local 
surveys. 
Near the back of this publication will be found a number of sketches 

which show graphically the approximate locations of the stations, 
especially with reference to State and county boundaries, and the 
lines over which the main-scheme observations were made. It is 
suggested that if one should wish to learn whether there are triangula- 
tion stations in the vicinit of his work he should first consult the 

may be of help to him; then he should turn to the index on page 85 
of this polume, from which he can find the pages upon whch the 
descriptions and geographic positions of the stations appear. 

OTHER PUBLICATIONS OF VALUE TO THE ENGINEER 

If an engineer wishes to compute geographic positions for the sta- 
tions of any trian ulation that he may execute, he should procure a 
copy of Coast a n i  Geodetic Survey Special Publication No. 8 from 
the Superintendent of Documents, Washington, D. C. The coat of 

page 14, by which the true distance a t  the mean elevation o i@ the sta- 

have i! ecome out of date from changes by nature or by the work of 

tion does not truly represent the present conditions, or who finds t K e 

of the people. The stations really be lp ong to the States in which they 

sketches. He can obtain P rom them the names of the stations that 
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this publication is 25 cents. If he is interested in knowing the length 
in meters of the degrees, minutes, and seconds of latitude and longi- 
tude in the region in which he is working, he can obtain them from 
Special Publication No. 5, which can be purchased at a cost of 20 
cents from the Superintendent of Documents. 

There are occasions, especially in cities, when thy engineer wishes 
to use plane coordinates for his triangulation stations rather than 
spherical coordinates. In  such cases he should procure from the 
Superintendent of Documents Special Publication No. 71, entitled 
“ Rela tion between Plane Rectangular Coordinates and Georgaphic 
Positions,’’ which costs 10 cents. This publication also describes the 
methods of transforming plane coordinates to spherical ones. 

The Coast and Geodetic Survey has issued a number of manuals on 
the various classes of its work. The ones that would be of value to 
an engineer in connection with triangulation, including base measure- 
ments, are Special Publication No. 120, Manual of First-Order Trian- 
gulation, cost 40 cents; Special Publication No. 145, Manual of Second 
and Third Order Triangulation and Traverse, cost 60 cents; and Sps- 
cia1 Publication No. 137, Manual of First-Order Traverse, cost 30 
cents. If he is interested in the determination of azimuth to a high 
degree of accuracy, he should procure a copy of Special Publication 
No. 14, Determination of Time Longitude, Latitude, and Azimuth, 
cost 35 cents. If he is interested only in the determination of approx- 
imate azimuths, he should secure a copy of Serial No. 166, Directions 
for Magnetic Measurements, cost 15 cents. 

In  computing his triangulation the engineer will find that Special 
Publication No. 138, Manual of Triangulation Computation and Ad- 
justment, cost 50 cents, will be of 

The reader can secure from the Erector of the United States Coast 
and Geodetic Survey, free of charge, several leaflets which describe 
geodetic surveying and which also show how triangulation can be 
used in connection with the boundary surveys.of pnvate and public 
property. 

eat assistance to him. 

CLASSIFICATION OF TRIANGULATION 

Triangulation is divided into different classes accordin to accuracy, 

Surve s and Maps, vie, first, second, third, and fourth orders. The 
first ttree of these are, respectively, equal in accuracy to the classes 
primary, secondary, and tertiary as formerly defined and used by the 
Coast and Qeodetic Survey. 

Four classes of triangulation are now defined by the Fe 8; eral Board of 
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To secure the accuracy indicated above, certain standards are 
adopted for the field work, the most important one of which relates 
to the closing errors of the triangles or the discrepancy between the 
sum of the meftsured angles in a triangle and 180' plus the spherical 
excess of the tnangle. In first-order tnangulation the average closing 
error of the triangles must not be greatly in excess of 1 second, in 
second-order it should not be more than 3 seconds, and in third-order 
not more than about 5 seconds. The shape of the fi ures in the tri- 

due regard to the accuracy desired. 

angulation scheme, the fre uenc of bases, the size an 1 type of instru- 
ment, and the number an 8 8  kin of observations are all selected with 

a line as specified above may be found to be exceeded in any c B ass of 
Under certain conditions the proportionate error in the len th of 

Where two points are fairly close together as com- 

those points may be in error in excess of that indicated by the class 
of triangulation of the scheme. The accuracy of the computed 
length of any line can be estimated by computing the ZR, in 
accordance mth  the formula for the strength of fi res as given in 
Coast and Geodetic Survey Special Publication 8: 
class, of triangulation the subsidiary stations will O be 145* located In wit ""Z 
a less degree of accuracy than the main-scheme stations. 

size of the triangulation scheme, the distance between 

CHARACTERISTICS OF FIRST-ORDER TRIANGULATION 

Except for the two small sections of second-order triangulation along 
the coast (see p. 3) the triangulation contained in this volume is of 
the first order. First-order triangulation is done with such accuracy 
that the average closing errors of the triangles is of the order of 1 
second. In  order that the angles may have this high de ree of 

is similar in its appearance to the surveyor's transit. The main 
differences are in the excellence of the workmanship, the accuracy 
of graduation of the circle, in having micrometer microscopes for 
reading this circle, and in having a telescope with a high resolving 

Observations are made either on heliotropes, by which the 
{::?of the sun is reflected toward the observer, or on acetylene or 
electric signal lamps. The heliotrope, or lamp, and the theodolite 
must be centered directly over the station marks. 

At certain intervals, depending upon the shape of the triangles, 
base lines are measured. A base is necessarily a side of one of the 
triangles. The ends of the base must be intervisible from the ground 
or from towers that may be erected over them. In the early years of 
the Coast and Geodetic Survey's existence the base lines were measured 
with metal bars, but near the beginning of the present centu 
tape lines began to be used in the measurements. Since 1907 a1 of the 
bases of the survey have been measured with invar tapes. The prob- 
able error of a measured base is about 1 part in 1,000,000 of its length. 
This accuracy meets all the requirements of engineerin and science. 

Laplace azimuths, or azilhuths determined by observations on 
Polaris, which have been corrected for the deflection of the vertical 
a t  each Laplace station. These deflections are due to the attraction of 
mountain or plateau masses that are comparatively nem the place 

accuracy, large theodolites are used. The theodolite, as is well f nown, 

7 

The azimuths of the triangulation depend upon w a a t  are called 
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a t  which the observations are made. The probable error of a Laplace 
azimuth is about f 0.3 second. 

If one is interested in the accuracy with which the triangulation of 
the Coast and Geodetic Survey is done and the reliability of the 
geographic positions which are given in this publication, he should 
refer to Special Publication No. 159, The Bowie Method of Triangula- 
tion Adjustment as Applied to the Firsborder Net in the Western 
Part of the United States. 

SECONDARY STATIONS 

In addition to the stations which form the main network of tri- 
angles in Oregon, a number of objects, such as mountain pea,ks, 
church spires, and 
stations of the main scheme. 
secondary stations have been are included in 
the tables on pa es 15 to shown on the 
sketches and in t e index, but only a few of them are given in the 
descriptions of stations, as in most cases the name of the object is 
all the description that is available. Ordinaril the name of the 
secondary station is sufficient for its accurate i x entification by the 
en 'neer who may wish to use it. 

the readjustment of the triangulation of the western part of 
the United States (see p. 1) each of the unoccupied or intersection 
stations was com utcd by means of R sin le t r im le, even thou h 

lengths and azimuths of any of these additional lines are needed at  
any time, the data may be obtained by writing to thc Director, 
Coast and Geodetic Survey, Washington, D. C. 

In the list of geographic positions will be found a table of positions 
of mountain peaks. These positions were obtained by applying 
mean corrcctions to the old positions that had been based on the 
North American datum in use previously to 1927. The mean correc- 
tions were obtained for each peak by noting how much change had 
been made by the change of datum in the positions of the main- 
scheme stations from whch the peak was determined. 

Usually a mountain peak is rather an indefinite object on which 
to point, and therefore the geographic position obtained for it is 
somewhat uncertain. It should not be used as a basis for l oc~ l  
surveys except as a last resort. For this reason it seemed to be 
unnecessary to go to the trouble and expenso of computing tho lengths 
and azimuths of the lines to the mountain eaks. If for any special 

obtained in the manner noted in the second paragraph above. 

several additiona P lines to the station ha i been o t served. If t i e  

reason the data for any of these lines shoul g be needed, they may bo 

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

USE OF HORIZONTAL CONTROL DATA 

The plan or map for any extensive en neering project, whetherpr 

parts properly correlated and should be on the same datum as adjacent 
surveys. Federal and State mapping organizations have long been 
aware of the necessity for having all surveys based upon tt common 
datum, but local engineers and su:veyors in this country have too 
often in the past been content, and in many cases compelled to use a 
local datum for their surveys. The future economic disadvantage of 
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such a system is now becoming recognized, with the result that city 
and county surveys are being more generally placed upon a permanent 
basis by connecting them to stations on the North American datum. 

One other factor must be taken into consideration by the engineer 
of to-day. As the States develop industrially they will undoubted1 
follow the lead of one of the Eastern States, Massacusetts, which wit 
splendid foresight has extended its triangulation control over the 
entire State for the pur ose of defining property boundaries in terms 
of latitude and longitu8e. The advantage of such a s stem is well 

oyster survey : 

il 

stated in the following extracts from the report on t 1 e Maryland 

The difficulties of accurately locating and permanently defining the boundariea 
of a farmer’s plantation on land, even with the aid of monuments, public 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 
arallel of latitude arid any one meridian of longitude, and therefore there can 

[e no dispute as to the meaning of  such a geographic definition of the location 
of a point, even though all the original triangulation station marks used in its 
determination, together with the chart on which its position waa 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 en ineer 
can reestablish its exact location by means of a new system of triangufation 
connecting with other distant triangulation marks which have not been destroyed. 

There are a number of instances where corporations owning large 
tracts of land have attempted to make surveys of their boundaries 
and of subdivisions of property by means of traverse. This method 
can be used if certain precautions are taken, but most of these cor- 

orations have found it advisable to use the method of triangulation 
for the determination of relative positions of their boundary monu- 
ments and of other points which lie within those boundaries. If the 
triangulation in question is connected with the triangulation system 
of the Coast and Geodetic Survey, then true geographic positions can 
be obtained as well as the relative ones. 

In a section of the country covcrcd by adequate geodetic control 
the data are available to the engineer for any of the following opera- 
tions, in addition to their possible future use as a basis for cadastral 
surve s: 

1. gxtensive mapping.-The topographer needs as initial data for 
beginning a to ographic survey the distance and direction between 
two oink a n 8  the geographic position of one of them in latitude 

control, will prevent the accumulation of excessive errors as he 
carries on his mapping opcrations. In the event that the available 
first-order triangulation in that region has lincs of too groat length 
to join to conveniently, ho can measure a base and azimuth a t  some 
place visible from a first or second order triangulation station. and 
connect his base to the station by triangulation, thus obtaining 
proper geo aphic positions for his local surveys. 

2. b u n  f sry lines.-If i t  is desired to locate or to delimit accu- 
rately and permanently the boundaries of political subdivisions, siich 
as Ststcs, cmintics, or cities, thc iricthods intfirntcd in the preceding 
parupiph may be followed. Whcnevcr possible, tt line of tho 
adjusted triangulation or traverse should bo used as ft basis for locd 

and P ongitudo. His local triangulation or traverse, based on this 
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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 frequently in connection with extensive improvements over a 
considerable area or as a basis for city planning, where the needs of 
a city are being antici ated for a number of years. Here the require- 
menta are somewhat gfferent from those in the two receding opera- 
tions, fo? it is often necessary to extend first or secon a order control in 
considerable detail over the entire area affected third-order triangu- 
lation or traverse then being used to furnish additional points for the 
survey. Such a control survey should invariably be started from a 
line of adjusted triangulation or traverse. 

While it may be noted in the preceding parap-aphs that the azimuth 
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 depend- 
ing upon this minimum of data. 
There may be failure to identify 
the true station mark, or the mark, 
though enuine, may have been 

turbed in position. This will, of 
course, introduce an error into the 
new work based on these stations. 
It is the present practice in this 
survey, unless unusual conditions 5. 
render it unnecessary, to establish 
theinbgrity of therecovered points 
by using at  least three old stations 
as a basis for new work, the third 

0.- 

tampere i with or otherwise dis- p- 

o.. 

station serving as 8 check for the 
work 

FIOIJBE 1.4ketch showing construction of ~ 0 1 ~ -  
conic projection 

NOTE.-In this figure the angles made at the ma actually depend. mntral meridian by the parallels are oasly ex8 - & local surveys where the area mated. In an wtual Prol@Qtfon ge Pardeb 

stations On which 

appear practically as straight linea. is of limited extent it is usuallv 
desirable to use R system of pla6e coordinates, the origin. being con- 
nected to some oint of the first or second order triangulation or trav- 
erse schemq. Fables for computing plane coordinates from geo- 

aphic positions are found in Coast and Geodetic Survey S ecial 
Kblication No. 71. The Coast and Geodetic Survey will be ggd  to 
give advice on any problem arising out of the use of its control points 
or on any proposed cxtension of triangulation or traverse from them. 

EXPLANATION OF TABLE FOR POLYCONIC MAP PROJECTION 

Tho engineer or surveyor who makes use of the data in this pub- 
lication may find it desirable to. construct a map covering the torri- 
tor he is surveying. He may tcrlsh to show on this map the meridians 
an J parallels so &s to bo able to plot the positions of the triangulation 
stations included in the mop and show the details of his survey u1 
the correct geographic positmns. To enable him to do this with the 
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least possible difficulty, the following table, reprinted in an abbrevi- 
ated form from Coast and Geodetic Survey Special Publication No. 5 ,  
has been inserted. This table may also be used to interpret in terms 
of degrees, minutes, and seconds of arc any relatively short distance 
measured along a meridian or parallel. The method of using the 
table is described below. 

To make a projection for a large-scale map (1 to 20,000 and larger), 
first draw a straight line for a central meridian and a construction 
line ab perpendicular thereto, each to be as central to the sheet as 
the selected interval of latitude and longitude will permit. (See 
fig. 1 above.) On the central meridian lay off, on the desired scale, 
the distances m m2 and m m4, using the length of 1 minute alon the 
meridian for the latitude of m, as given in the table in the co f umn 
headed “Arc of the meridian, 1’”’ and multiplying this length by 
the number of minutes for the interval between the central parallel 
and the extreme arallels. Through mz and m4 draw straight lines, 
cd and e j ,  paralle P to the line ab. On the lines ej,  ab, and cd la off 
to the scale of the map the distances m4 x2, m x2, and m2 x2 on yboth 
sides of the central meridian, taking the values from the column 
headed “Arc of the parallel, 1’”’ corresponding to the latitude of 
m4, m, and m2, respectively. The value of 1 minute as taken from 
the table must be multiplied by the number of minutes out from the 
central meridian. Draw straight lines through the points thus de- 
termined for the extreme meridians-that is, through the x2 points. 

At the two points designated x2 on the line ab lay off along the 
meridians the value of Y as given in the table under Y coordinate 
of curvature,” using as argument the interval in minutes between the 
central meridian and the extreme meridian. Draw stuight lines 
from these points to the point m for the middle parallel, and from the 
points of intersection with the extreme meridians lay off distances 
along these meridians, above and below, equal to the distances m m2 
and m m4 to locate points in the extreme parallels. 

Subdivide each of the three meridians and three parallels already 
determined into parts corresponding with the projection interval and 
join the corresponding points of subdivision by straight lines to 
com lete the projection. 

Tge method outlined above may be used for all large-scale maps 
regardless of the number of memdians and parallels shown. For 
small-scale maps the method is somewhat more complicated, and it 
becomes necessary to make use of Special Publication No. 5, which 
may be obtained for 20 cents from the Superintendent of Documents, 
Washington, D, C, 

* 



TRIANGULATION IN OREGON 

Polyconic map  projection table 

Mdcrs 
30.848 
30.848 

30.849 
30.850 
30.850 
30.851 
30.851 
30.851 
30.852 
30.852 
30.853 

30. a49 

11 

Metcra 
1,850.87 
1,850.90 

1,850.95 
1,850.98 
1,851.01 
1,851. a3 
1,851. OB 
1,851. OB 
1,861.11 
1,851.14 
1,851.17 

i,n5n.w 

-- 

LEtitude 

Meters 
23.015 
22.985 
22.955 
22.924 
22.894 
22.864 
22.834 
22.803 
22.773 
22.742 
22.712 
22.681 

Interval of 

Meters 
1,380.9 
1,379.1 
1,377.3 
1,376.5 
1,373.7 
1 371.8 
1: 370.0 
1,388.2 
1,3BA. 4 
I ,  364.5 

1,380.9 
1,362.7 

Arc of the meridian 

Metera 
22.851 
22.620 
22.590 
2 2  559 
22.528 
22.497 
22.46a 
22.435 
22.404 
22.373 
22.342 
22.311 

Arc of the parallel 

Meters 
1 359.1 
1' 357.2 
1'365.4 i 353.5 

* 1'351.7 
1: 349.8 
1,348. o 
1,340.1 
1,344.3 
1.342.4 
1,340.5 
1,338.7 

Y coordinate 
if curvature 
latitude 41" 

. 

1" 

Meters 
30.884 
8 o . w  
30.885 
30.868 
30.886 
30.886 
30.867 
30.867 
30.888 
30.868 
30.869 
30.869 

~~ 

longitude 
from centrtil 

meridian 

1' 

Meters 
1,851. R: 
~ n 5 1 . 8 ~  
1,851.91 
1.851.92 
1,851.W 
1,851. o( 
1, W2.02 
1,852.04 
1 852.G 
1: &52. 1( 
1,852. l? 
1,862. l i  

1" 1 1' 1' 1" 

Mcters 
0. 1 
1.2 

0 ,  

41 
05 

Meters 
23.372 
23.342 
23.313 
23.283 
23.253 
23.224 
23. I94 
23.164 

Metera 
1,402.3 
1.4oo. 5 

0 ,  

0 01 
03 
05 w 
10 
15 
20 
25 
30 

50 
l o o  

40 

Interval of 
longitudc 

from central 
meridian 

3.3 

13.4 

53.5 

120.4 
214.1 
334.5 
481.7 

a. a 
30.1 

83. 6 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

1: 398.8 

Arc of the meridian Arc of the parallcl 
Latitude 

1" 1 1' 1' 1" 

I 
Meters 

0.1 
1.2 

Meters 
30.W 
30. %4 
30.854 
30.855 
30.856 

0 1  

0 01 
03 
05 
07 
10 
15 
20 
25 
30 

50 
1 0 0  

40 

Interval of 
longitude 

from central 
meridian 

Meters 
1 851.20 
1: 851.22 
1,851.25 
1,851.28 
1,851.30 
1,851.33 
1 851.36 
1: 851.39 
1,851.41 
1,851.44 
1, n5i. 47 
1,861. w 

0 ,  

42 oo 
05 
10 
15 
20 
25 
30 
35 
40 
45 
60 
55 

~ - -  

3.4 
6. fl .. . 

13.4 
30.2 
53.8 
84.0 

120.9 
215.0 
336.0 
483. n 

30. a56 

3 a  867 

30. .LW 

30.856 
30.850 
30.857 

30.868 

I 
Arc of the parallcl Y coordinate 

of cnrvatnrr 
latitude 43' 

Arc of the meridian 

Latitude 
1" 1 1' 1" 1' 

Mrters 
1,851.62 
1,851.56 
1,851.58 
1,851. 61 
1,861.83 
1851 68 
1' 851' 6s 
1) ai 72 i 851: 74 
1'851.77 
1' 851. sc 
1: 851.81 

D l  

0 01 
03 
05 
07 
10 
16 
20 
25 
30 
40 
50 

l o o  

Meters 
0. 1 
1.2 
3.4 
6.6 

13. 5 
30.3 
53.9 
84.3 

121.3 
215.7 
337.0 
485.3 

0 1  

4 3 0 0  
05 
10 
15 
20 
25 
30 
35 
40 
45 .w 
55 

Meters 
30. Me _ _  -.. 
30.859 
30.880 

30.861 

ao. 860 ao. 861 

aa  RBI . .~ ao. 862 
30.862 
30.863 
30.863 
30.864 - 

Arc of the parallel Interval of 
longitude 

from central 
meridian 

Y coordinate 
of mirvature 
latitudo 44O Latitude 

1" 1' 

Melrra 
0. I 
1.2 
3.4 
6.6 

13.5 

Meters 
1,330. 8 
1,334.9 
1333.1 
1: 331.2 
1,329.3 
1,327.4 
1,326.6 
1,323.0 
1,321.7 
1,319. 8 i,m n 
1,310. 1 

0 1  

o n i  

a5 
i n  

03 

w 
l h  
20 
25 
30 
40 
50 1 w  

0 1  

MOO 
06 
10 

Meters 
22.280 
22.249 
22.218 
22.186 
22.165 
22.124 
22.082 
2% 081 
22.029 
21. gee 
21. BAB 
21.934 

30.4 
<%. 0 
84.4 

121.5 
216.1 
D7.7 
4% 2 
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Polyconic map projection table-Continued 

Latitude 
Arc of the parallel 1 Ycoordinata 

1" I 1' fr;2ror;a1 $g2t:F 
Arc of the meridian 11 - 

0 ,  

45 00 
06 
10 
16 

26 
80 
86 
40 
45 
60 
66 

m 

O ' 
0 01 w 

06 
07 
10 
16 m 
26 
80 

Maera 
21. 
21.871 
21.839 
21.807 
21.776 
21.743 
21.711 
21.679 
21.847 
21.616 
21.683 
21.560 

Meters 
0.1 
1.2 
3.4 
6.6 

13.6 
80. 4 
64. 1 
84.6 

121.6 

Meters 
1,314.2 
1, a12 a 
1, aio. 3 
13W.4 
1: 308.6 
1,304.6 
1,302.7 
1,300.7 
1,298.8 
1,ZM.Q 
1,286.0 
1,293.0 

O ' 
46 00 

06 
10 
16 

26 
30 
36 
40 

60 
66 
00 

m 

4s 

M&8 
30.870 
30.870 
80.871 
80.871 
30.872 
80. 872 
80.872 
80.873 
80.873 
80.874 
80.874 
30.875 

Mdcrs 
21.618 
21.486 
21.464 
21.421 

21.366 
21.324 
21.281 
21.258 

21.1Qa 
21.180 
21.121 

21.389 

21. 2za 

Meters 
1,862.18 
1,862.21 
1 862 24 
1: 862 26 
1.862.29 
I, 852.3a 
1,862. 36 
1,852.37 
1,862.40 
1,852.43 
1,852.46 
1,852.48 

Mdcrs 
1,281.1 
b m . 2  

1:%6.3 
1,283.3 
1 281.4 
1:279.4 
1277 6 
iZI(i'6 
1:273:6 
1,271.6 
1,288.6 
1,267.6 

1 287.2 

Mdcra 
80.876 
80.876 

30.877 
80.877 
80.877 
80.878 
80.878 
80.879 
80.878 
80.880 
80.880 
80.881 

80.876 

I Arc of the parallel 1 Arc of the meridlan 11 ~ ~ t e r ~ n l  ,,f 

M&rs 
1 86261 

1,862.67 
1,862.69 
1,86202 
1,862.8(1 
1 862.88 
1: 852.70 
1,862.73 
1,852.76 
1,862.78 
1,852.81 
1.852.84 

1: 862.64 

Latitude I 

0 ,  

0 01 
03 
06 
07 
10 
16 

26 
30 
40 w 

1 0 0  

m 

I 1" 1'1 1" 

I 

longitude 
from central 

meridian 

Y coordinate of curvature 

Lst. 460 

Meters 
0. 1 
1.2 
3.4 
6.6 

13. 5 
30. 4 
64.0 
64.4 

121.6 
216.1 
337.7 
486.3 

Lat. 47' 

Meters 
0.1 
1 .2  
3.4 
6.6 

13.5 
30.3 
53.9 
84.3 

121.4 
216.7 
387.1 
486.4 

CONVERSION TABLE 

In all recent triangulation publications of this bureau complete 
tables have been printed for the conversion of feet to meters and 
meters to feet. As these tables require eight ages, it seemed advis- 

table shown below. This table can be used readily for converting a 
rather large number of one unit to the corres ondmg number in the 

values together. For example, to convert 24.6 feet to meters we take 
from the table the value in meters corresponding to 2 feet and move 
the decimal point one number to the right. We then take the value 
for 4 feet as given in the table, and next the value for 6 feet, and move 
the decimal point one number to the left. This gives, by rounding 
off the third decimal place, 6.096 + 1.219 + 0.183 = 7.498 meters. 

able in the interests of economy to substitute P or them the condensed 

d other unit by simply takin the conversion va P ue for each di it of the 
first number, moving the % ecimal point if necessary, and a ding the 

1 
2 
3 
4 
6 
0 
7 
8 
Q 

10 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 

0. ao4m 
0. mla 
0. Ql44018 
1.21Ba(Ml 
1.6240080 
1.8288037 
2. 1398019 
2.4384049 

3. oIM)o(ll 
2 . 7 4 3 2 0 ~  



TRIANGULATION IN OREGON 13 
EXPLANATION OF TABLES OF POSITIONS 

In the tables of ositions the latitude and longitude of each point 
are given on the d r t h  American datum of 1927, and there are also 
given for all except the intersection points, the length and azimuth of 
each line observed over, whether in one or both directions. Along 
with the latitude and lon itude of each point the lengths and azimuths 
are given of lines from t i at  point to other points of the scheme. No 
len ths and azimuths are repeated, and for a given line the len th 

of the two stations involved. 
To aid in the use of the tables, a column of the lo arithms of the 

logarithm which is derived first from the computation, the lengths 
given in the table being then derived from the corresponding loga- 
rithms. A h a 1  column gives these lengths reduced to feet, the reduc- 
tion bein made from the lengths in meters. 

give the latitudes and longitu es of the stations to thousandths of 
seconds for all points, the positions of which are fixed by fully adjusted 
triangulation. Points the ositions of which are given to hundredths 
of seconds only are marke 8 by footnotes as being without check (not 
occupied and observed from two stations only) or checked by verti- 
cal an lea only. 

tances the accuracy is indicated to a certain extent by the number of 
decimal places given, it being understood that in each case some of 
the final figures are doubtful. In  some cams there is very little 
doubt of the correctness of the second figure from the right, while in 
a few cmes some doubt may exist as to the correctness of even the 
third fi ure from the right. 

It wfl be noted in the following tables of geographic positions that 
some of the stations, especially mountain peaks, have two names, the 
second one bein in parentheses. The first name in each case is the 
name given to t % e station when it was established. This name may 
now be wrong, because the observer did not identify the eak correct1 

The name in arentheses is considered at the present time to be the 
correct one. $he original name has been retained, however, in order 
to prevent confusion if at an time it should become necessary to look 

The tables may be convenient1 consulted by using as finders the 
sketches and the index at the en io f  this ubbcation. In  the third 

page on which its description is given, in the fourth column the page 
on which the elevation of the station IS given, and finally in the fifth 
column the number of the sketch on which it appears, 

an 8 azimuth will be found opposite the position of one or the ot a er 

lengths in meters is given. It must be remembere 8 that it is the 

The ru 7 e followed in recent ublications of this office has been to B 

In  t a e columns giving azimuths, distances, and logarithms of dis- 

or because the name of the geographic feature has since E een changed: 

up the station in the old fie 9 d records. 

column of the index will be found for eac E point a reference to the 

EXPLANATION OF LENGTHS 

The lengths as given in the tables are all reduced to sea level. If 
the actual length of a line on the grornd reduced only to the hori- 
zontal is desired-that is, its length 1 ~ .  ite actual elevation on the 

77264'--3-2 
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surface of the earth-it may be obtained by adding to the sea-level 
length as given in meters the following correction, 

in which S is the length of the line in meters and h, is the mean 
elevation of the two ends of the line in meters. The correction for 
the length in feet can also be found by the same formula if S is taken 
in feet, but h, must still be kept in meters, since the denominator is 
the approximate length of the radius of the earth in meters. 

AZIMUTH AND BACK AZIMUTH 

The azimuth of a line of triangulation is its true direction reckoned 
clockwise from true south. The cardinal points of the compass on 
this system are as follows: South is 0' (or 360°), west 90°, north 180°, 
and east 270'. 

Because of the conver ence of the meridians, the azimuth and the 

the diver ence varying with the latitude and the difference of longi- 
tude of t a e two ends of the line. To illustrate from the tables on 
page 17, the azimuth from Lookout to John is 264O 29' 17".37, while 
the back azimuth, or the azimuth from John to Lookout, is 85' 08' 
36'' .86. 

The azimuths of the triangulation lines offer a very convenient and 
accurate means of testing the deflection of the magnetic needle on LL 
surveyor's bransit, and even the azimuth over such short distances as 
those between a station mark and its reference mark may be used for 
this purpose with fair accuracy provided the distance is greater than 
100 feet. 

back azimuth of a line B o not differ by exactly 180°, the amount of 



GEOGRAPHIC POSITIONS 

Idaho- Washington arc 

Station 

Ifim’pol points 

Silver (Idaho!, 1915 .......................... 

S h a h  (Idaho), 1915.. ....................... 
Squaw (Idaho), 1915 ......................... 

Nyssa (Idaho), 1915 .......................... 

Iron (Idaho), 19:s ........................... 
Dry, 1916 ______.._____.._____________________ 

Beaver, 1916 .._..__________.____--------.---. 

Maxwell, 1916- - - ._ - _ _ _ _ _  __________________.. 

Medical, 1916 ................................ 

Fanny, 1916. - _.______.____-______-------.-.. 

Powder, 1916- - . . . . . . . . . . . . . . . . . . . .  ______. -. . 

Emily, 1916 .................................. 

La Qnmde, 1916 _________-__________________ ~ 

Birch, 1916 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  

Latitude aEd 
longitude 

0 , ,, 
42 58 m . w  

116 39 23.577 
43 46 18.194 

116 05 16.535 
44 01 58.28i 

116 24 39.443 
43 52 24.843 

117 58 46799 

44 33 02464 
117 01 39.220 
44 10 08 .1s  

117 39 39.844 

44 35 58.376 
lli 46 59.268 
44 51 42489 

118 oj la497 

45 04 47.768 
117 30 57.677 

45 18 28.845 
117 43 44.398 

44 55 46604 
118 09 31.612 
45 25 05.729 

118 05 37.479 

45 19 48.m 
118 05 38.298 
45 24 12.085 

118 37 13.473 

Azimuth 

2i 51 58.00 

318 04 36.43 
9 43 37. 12 

248 36 42.41 
278 39 18.33 
345 06 4 i . W  
319 14 37.18 
3.57 04 14.85 
229 45 Oi.M 
278 OB 16.35 
300 45 22.70 
274 54 1573 
348 27 58.92 
291 58 43.43 
320 12 00.61 
338 02 01.85 
21 40 4+60 
61 58 35.01 

326 31 28.21 
3 O i  2’3.82 
29 w 33.33 

325 29 18.08 
218 39 11.72 
323 35 02.96 

5 13 27.06 
298 05 33.60 
359 37 30.40 
180 05 15.4 
274 46 11.3 
264 56 5234 
325 15 21.23 

Back azimuth 

0 , ,I 

207 28 32.07 

138 18 0284 
189 33 28.42 

179 37 43.86 
0 05 15.9 

95 01 45.5 
85 19 22.79 
145 M 59.77 

To station 

Silver ................................... 

Shafer ...................................... 
Silver ..................................... 
squaw ..................................... 
Shafer ...................................... 
Silver ...................................... 
squaw ..................................... 
xyssa ...................................... 
Iron ........................................ 
Squaw ..................................... 
Nyssa ..---. ................................ 
Iron ........................................ 
Dry ........................................ 
Iron ....................................... 
Beaver ..................................... 
Dry ................................. 
Beaver ..................................... 
Maxwell- .................................. 
Iron ........................................ 
Beaver--- .................................. 
Maxwell. .................................. 
Medical .................................... 
Fanny ..................................... 
Maxwell ................................... 
Powder- ................................... 
Fanny. .................................... 
Mamve ll ................................... 
Emily ...................................... 
Fanny. .................................... 
Emily _ _ _ _ _  _ _  - - - -. - -. . - - -. -. - __. - _ _  - - - -. . _ _  . 
Powder. _ _  _ _ _  - - _ _  - - _ _  - -. - _ _ _ _ _ _  - _ _ _  - - - - _ _ _  

Logarithm 
(meters) 

4. Ym637 

4.5902587 
5.0i39962 
4.6898580 
k RR11)831 

Distance 

Meters 

99,234 73 

Feet 

325,572 6 



GEOGRAPHIC POSITIONS-Continued 

Idaho- Washington arc-Continued 

3tacker. ................................... 
Msryhill (V. S. 0. S.) ...................... 

$tacker.. ................................... 
io hn... ..................................... 

Ration 

4.7231196 
L88159B 

4.7573035 
4. m 7 0 2  

Principal poinla-Continued 

Big Hill, 1916 _ _ _ _ _ _ _  - _ _ _  _____._ .-. .- ..- .- __. 

Alkali ( I T .  S. 0. S.), 1916 ____.._ _.__ _ _ _ _ _  
IAuriila. 1916 .............................. 

Larch ....................................... 
Red ......................................... 
stacker ..................................... 
Lookout .................................... 
rhinidere ................................... 
Larch ....................................... 
Red ......................................... 

Job (U. S. 0. S.), 1916 ______.___.___ -.- -.. 

Expansion (U. 6. (1. S.) (Wash.), 1916 . . 

Stanfield K S t  base. 1916 ........... 

Gtsnfiald east haw. 1916 ........ 

4.3444091 
45882897 
4.7047049 
4. '1920195 
4. 5347842 
4.6923602 
4024x53 

Echo, 1916 ....................... 
Alder (U. S. 0. 5.) (Wa-h.), 1916- 

Ella. 1916 .......................... 

- . 

Nyssa ....................................... 
squaw ...................................... 
Nysss ....................................... 
Mitchell .................................... 
Mitchell ................................... 
Nysa  ....................................... 
B. M. 0 .................................... 

Mitchell-- .................................. 

Mitchell.. .................................. 
Nyssa ....................................... 
Nysa ....................................... 
Mitehell.. .................................. 

Iron ......................................... 

~ r y  ......................................... 

Toby (U. S. 0. S.), 1'316 .............. 

hlontgomary (U. S. 0. 6.) (Wash.), l!Q6 .- 

4291281 
1.833915 
2969490 
4.280176 
4.128150 
4.235006 
2.- 

1.079181 

4.125459 
3.814011 
3.057039 
4.216603 

1.615950 

a5682(a 

John. 1316. ................................. 

Bfaryhill (U. S .  0. S.) (Wash.), 1916 ____._ _- 

La Orande-.. ............................... 

La Orande .................................. 

Stacker (Wajh.), 1916 _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ .__.__.. 

Wkout ,  1916 ................................ 

Chtnidere. 1916- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ._. - - -. -. . 

1.841547 

I. 939519 

Hackle (Wajh.). 1916 ....................... 

Supplcmmtarg poiwts 

Mitchell, 1915 .............................. 

B. M. 0.. 1915 .............................. 
Oregon-Idaho boundary monument, 1915 ... 

Precise level B. M. 0,19151 ................ 

Mitchell (G.  9 .  0. 8.1, cairn, 1P15 ......... 

Presswe standpipe, 1915 1 _ _ _ _ _ _ _ _ _ _ _ _ _  .- ___. 

Nyssa standpipe, 1915 ........ 

Iron (U. S. G. S.) (Idaho), 1915 I ............ 

Dry Ridge (U. S. 0. S.), cairn. 1916 I ....... 

Bennet, 1916 1 .............................. 
Granite, 1916 _________________._..-... ...... 

Bock Creek Mountain, cairn, 19IF .......... 

Ireland Mountain lookout cupola, 1Yl(r ._.. 

Tower. 1916 ............................... 
Fanny (U. 9. 0. S.), cairn, 1916 1.. ........ 

Precise level B. M. 2TS2A,l'JiG 1 ............ 

Ls Qrasde reference mark KO. 2, 1916 I .__.. 

Latitude and 
longitude 

0 t I, 

45 36 58.727 
118 31 44.627 

45 32 02.m 
119 05 08642 
45 49 13.428 

11s 57 42602 

45 38 U94l 
119 18 23.4% 
45 57 34.319 

119 19 12696 

45 46 37.414 
119 30 35.149 
45 46 17.798 

119 17 47.493 

45 44 37.228 
119 11 19.111 
45 50 59.419 

119 56 21.080 
45 %4 16.365 

119 46 4am 

4s 31 iaam 
1% 08 34.943 
45 48 20.835 

120 18 11.261 

45 24 05.555 
120 36 07.237 
45 44 25.637 
1'20 43 45.568 

45 42 49.518 
121 05 59.173 

121 31 ZLB21 

45 35 11194 

45 m 

la 48 a110 1 
45 E 3  w . 5 u  m 42 12508 

43 46 13.945 
117 10 43.801 
43 52 a634 

116 59 27.774 
43 4.3 21.338 

117 01 32699 
43 52 41.53 

116 59 27.74 
43 46 14.20 

117 10 43.40 
43 49 51.99 

I17  Ca OR07 .......... 
43 52 31.113 

116 59 37.133 
44 10 08.08 

117 39 39.93 
44 33 a59 

117 01 38.21 
45 02 18.51 

117 23 39.74 
45 08 07.014 

117 29 57.254 
44 48 35.964 
11s 04 2.4771 
44 50 13.367 

118 19 10.259 
45 03 16.654 

118 33 45.869 
45 18 2895 

117 47 4 - 1 7  
45 ii Gi i  

118 05 47.09 
45 19 Ea75 

118 05 40.30 

Azimuth 

0 , It 

2133 59 31.23 
111 34 5.538 
!18 33 44.72 
E4 13 02.53 
M 2% 17.37 
!55 25 14.26 
w) 11 46.90 
74 40 0262 

178 56 56.79 
291 54 2215 
M3 47 47.63 
11 07 20.49 
37 25 3550 In 28 45.21 

234 23 16.0 
244 26 K1 
281 03 03.1 
52 29 021 

113 25 iX.4 
192 27 06.1 
O M 3 9  

48 os 18 

594637 
2233600 
279 45 59.0 
52 03 39.2 

210 47 11 

32 36 31 

331 42 11 
115 43 26 
329 58 3 2 9  
12 07 3&4 

168 25 21.0 
315 21 1 1 4  
230 56 07.7 
261 21 11.3 
220 53 48.8 rn 25 l a 9  
562818 

196 00 OB 

329 58 16 

Back azimuth 

0 , ,, 
118 26 63.60 
158 48 43.07 
198 05 19.39 
80 40 a 5 1  

111 57 51.34 
126 12 41.74 
150 14 25.77 
196 45 51.08 
54 12 13.87 

125 42 38.90 
119 12 05.82 
158 56 1225 
175 15 31.25 
36 02 2224 

132 47 53.50 
183 10 17.02 
212 00 53.55 
354 57 4692 
ZM 02 4248 
290 15 42.06 
75 53 46.81 

111 59 09.83 
331 51 41.31 
39 40 59.91 

23 36 59.23 
79 15 17.85 
80 17 46.13 

122 41 IXM 
158 28 4a84 
27 32 25.00 
69 43 31.57 

118 11 26.56 
165 15 59.40 

n 30 ZXM 

n 4s 21.26 

84 15 2612 
I31 56 14.71 
38 51 51.85 
54 47 ol.80 

08 3686 
8 5  55 44.13 

I40 24 05.02 
W 25 1316 
3.58 56 33.15 
112 20 20.23 
168 55 3207 
194 02 44.34 
217 09 03.20 
301 ZJ 4455 

54 31 3 2 4  
64 58 43.0 

101 03 31.5 
232 21 14.0 
293 18 4 4 3  
12 29 00.9 

180 07 39 

228 OB 18 

2394040 
4 3 3 8 2 0  
99 46 3x9 

231 55 57.7 
30 47 11 

212 35 30 

151 57 41 
295 38 16 
150 18 3Q3 
192 06 53.6 
348 24 43.1 
135 33 Z 8  
51 M 5 6 0  
Si 30 57.8 
41 13 47.8 

113 42 19.1 
236 28 18 

16 00 15 

149 58 17 

To station 

Distance 1 
i- 
Logarithm 
(meters) I 

Emily ____.__ - _ _ _ _ _ _ _ _  _ _ _  _ _  _ _ _  _ _ _ _ _ _ _  ____.___ 
Powder. ~ _______________._._________________ 
Birch _ _ _ _ _ _ _ _  ~ - - - _ _  _ _ _ _  - - - - - - _ _ _  - - - _ _  .- _ _  ._ -_ 
Big Hill ____________________---.-.----------- 
Birch. ....... 1 .............................. 
Big Hill ..................................... 
Birch ______. _ _ _  __. _. - ._. - - - - - _ _  _ _  - - __. - .- .- .- 
Alkali (U. S. 0. S.) ......................... 
Laurila_ ..................................... 
Alkal i (U.S .0 .S . )  ......................... 
Laurila ...................................... 
*ulrali (U. s. 0. S.) ......................... 
Job (U. 8. 0.8.) ............................ 
Expansion (U. S. 0. S.) ..................... 
Job U. 8. 0. 5.) ............................ 

Stanfield west base .......................... 
Expanison (U. S. 0. S.) ..................... 
Job (U. S.  0. 9.) ............................ 
Stanfield east base ........................... 
Expansion U. S. 0. 5.) ..................... 
Job IU. 9. 6. 6.) ............................ 

Job [U. S. 0. S.) ............................ 

. - ~  ~ ~ - ~ ~ I ~ ~  ~ 
. ~ .  
-4lder (U. 9. 0. 8.) .......................... 
Expansion g. 8. 0. 6.) ..................... 
Job (V. 8. S.)--- ......................... 
Alder (U. S. 0. 9.) ___.___ ................... 
Ells--..-- ........ -:- ......................... 
Alder (U. S. 0. 5.) .......................... 
Ella ......................................... 
Toby (U. 8. 0. S.) .......................... 
Montgomery (U. 9. 0. 8.)-- ................ 
Toby (U. 8. 0. 9.) .......................... 
Montgomery (U. S. 0. 9.) .................. 
Toby (U. S. 0. 9.) .......................... 
John - - - - - - - _ _  _ _  - - - - - - - - - - - - - - - - - - - - - - ._ - - 

4.5430198 

423o0209 
4 3215551 
4.15M161 
3. 9518028 
46950986 
4.7341375 
4.5239931 
4.7477961 
4 5761877 
45994085 
4.4630084 
4.4573099 
4.6858749 

Karyhill (U. 9. 0 .9 . )  _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ I  4. 44322452 
r o b  ........................................ 4 7 i w 2  

Lookout- ................................... I 4 5467491 

Iron.. ....................................... 
Medical ..................................... 
Iron. ........................................ 
Medica.. .................................. 
Maxwell .................................... 
Beaver. ..................................... 
Powder. .................................... 
Marwell .................................... 
Emily ....................................... 
Powder-. - - _ _  - . - _ _  . . -- - - __. - - -. . -. - - - - - - - --- 
Fanny _ _ _  - - -. - - - - -. - - - - - - - - - -. -. - - - _ _ _  - -. _ _  

3.198729 

4.541002 
0.183189 

Meters 

38,628.03 

am29 
79,934.82 

%2: 
41,684 92 
53.457.68 

%12J3.Cn 
21,250.12 
31,825.46 
50,693.00 
34,915 62 
25,060.31 
21,511 76 
14,033.74 
1% 596.66 
zq 967.91 
14,256 61 
8,949.58 

49.556.27 
54,217.25 
33,418.97 
55,949.49 
37,686.66 
39 756.53 

a 7 O L  85 
48,514. 88 
33,92!L41 
50,614.34 
38,310.30 
33,934.89 
51,769.38 
38,sSS. 14 

29:aur79 

19,691. 6 
6 8 , p 8 9  

S322 
19.062 3 
l$ &2 3 
17,179.3 

338.41 

12 0 

13,349.3 
6,516.4 
1,140.4 

18,906.1 xm 
41.30 

61.48'3.5 
10.6323 
74.937.6 
6, 291.1 
5,877.5 

32,811.9 
16,343.0 
18,471.3 
567054.9 
34.753.8 am 

69.43 

87.00 

Feet 

x h-0 check on this position. 



GEOGRAPHIC POSITIONS-Continued 

Idaho- Washington arc-Continued 

40,007.8 

72,333.6 13. 374 8 
8,274.7 
5,768.9 

Station 

131. 259 
237. 43. 880 314 

27. 148 
18. 927 

Supplementary poinls4ontinued 

La Grande astronomical. 1916 1 .............. 

State Forest Service, lookout tower, north- 

Arbuckle. 1916 1 ............................. 

Echo Catholic Church spire, 1916 ............ 

Gate, 1916 ................................... 

west corner. 1916 1 . 

Gravel, 1916 ................................. 
43 R . (U . S . E.) (Wash.), 1916 ............... 
44 L . (U . 3 . E.), 1916 ........................ 
U . S . 0 . S . B . hl., 1916 1 ..................... 
Umatilla standpipe, 1916 _.............. ..... 
Umatilla High School -le, 1916 .......... 

North (Wash.), 1916 ......................... 
South, 1916 .................................. 

Rest  (Wash.), 1916 .......................... 
East (Wash.), 1916 ........................... 
148 L . (U . S . E.), 1916 ....................... 
149 L . (I? . S . E;. eccentric, 1916 ............. 
i49 L . (U . S . E.), 1916 ....................... 

Big Rill ..................................... 
Job (U . S . G . S.) ............................ 
Stanfield east base .......................... 
Expansion (C . S . G . S.) ..................... 

Fallbridge (Wishram)standpipe (Wash.), 191E 

Mount Hood (U . S . 0 . 8.),1916-. ........... 
mh, 1916 .................................. 
Bald Peter. 1916 * ............................ 
Chinidere (U . S . G . S.), cairn, 1916 1 ......... 

Sedum Point (Wash.), 1916 1 ................. 

Little (Wash.), 1916 1 ........................ 

Big Huckleberry (Wash.), 1916 1 ............. 

Observation (Wash.), 1916 I .................. 

Lemei Rock (Wash.), 1916 1 .................. 

Mount .4da.ms, northwest peak (Tash.), 
1916 1 ...................................... 

Mount Adam,  southest peak (Wash.), 191t 

1 No check on this position . 

4.659340 
4.126287 
3.917753 
3.761093 

Latitude and 
longitude 

Gate ........................................ 
Expansion (C . S . G . S.) ..................... 
Gravel ...................................... 
Gate ........................................ 
Gravel ...................................... 
43 R . (C. . S . E.) ............................. 
Stanfield west base .......................... 

0 . . .  
45 19 50.78 

118 05 38.15 
45 26 05.06 

118 05 36.22 
45 11 37.36 

119 15 04.10 
45 44 24.159 

119 12 00.748 
45 54 40.859 

45 54 53.413 
119 19 28.285 
45 56 02.6434 

119 19 31.086 
45 55 54.014 

119 18 44.021 
4s 46 37.42 

119 30 35.59 
45 55 07.023 

119 20 53.422 
45 55 00.528 

120 56 12497 
45 3s 03.801 

120 56 07.590 
45 40 11.838 

45 40 09.826 
120 55 49.110 
45 39 05.911 
121) 56 54.087 
45 38 50.925 

45 38 51.048 

119 m 52.234 

119 20 la429 
4.5 40 57 . a15 

im 59 05.252 

im 57 47.456 

im 57 47.599 

3.267244 
3.697169 
3.330201 
3.48i407 
3.322245 
3.020566 
0.975799 

Azimuth 

1 . W . 3  
4,979.3 
2,139.0 
3,071.9 
2,100.1 
1,049.6 

9.458 

. . . .  
71 40 33 

127 02 

6, 071 
16. 336 
7. 018 

10. 078 
6. 890 
3, 440 

31.03 

198 54 24 
231 09 22 
38 17 11 . i s  

2,469.4 
1,882.3 
2,097.4 

934.4 
13,152.6 
17,383.0 
5,374.4 

19,919.5 
3,999.5 
5,516.2 
3,911.3 
4,246.1 
3,494.1 
2,423.3 
3,013.3 
1. w 8  

4.90 

115 07 19.i 
201 48 41.3 

77 55 02.4 
183 51 57.0 
3-58 22 57.0 
% 42 13.7 
27 00 55.6 

104 45 35.0 
272 07 32 

8. 102 
6. 176 
6. 881 
3. 066 

43. 151 
57. 031 
17. 633 

E% 
18. 098 
12832 
13, 931 
11. 464 
7. 950 
9.886 
4. 0&1 

16 . 

225 54 57.7 
282 53 46.2 
20.3 50 0 8 3  
2% 35 32.6 Gravel ...................................... 

Stacker ..................................... 
hlaryhill (U . S . 0 . S.) ...................... 
North ..................................... 
hlaryhill ( T i  . S . G . S.) ...................... 
North ....................................... 
South.-- .................................... 

1R5 1s 17.8 
2.970543 
4.119012 
4 240124 
3.730327 
4.299279 
3.602061 
3.741642 

z48 is os.a 
178 s2 a5.i 
233 38 26.5 
249 11 25.1 

East ........................................ 
West ........................................ 
148 L . (U . S . E.) ............................ 
149 L . (U . S . E.), eccentric .................. 

rn io 38.0 
320 55 04.9 

3.384413 
3.479048 
3.095106 
0.690196 

134 50 48.9 
242 28 17.6 
120 o(I .M . 7  

West ........................................ 
East ........................................ 
Larch ....................................... 
Chinidere ................................... 
Lookout .................................... 
Stacker ..................................... 
Lookout .................................... 
Maryhill (C . S . G . S.) ...................... 
Chinidere ................................... 

Red ......................................... 
Eluckle. ..................................... 
Red. ........................................ 
Huckle.-. ................................... 
Red ......................................... 
Euckle.. .................................... 
Red. ........................................ 
Chinidere ................................... 
Chinidere ................................... 
Red ......................................... 
Lookout .................................... 
Chinidere ................................... 
Stacker ..................................... 
Chinidere ................................... 

i59 or zo.5 

86 44 35.0 
192 46 24.4 
158 45 57 
213 12 10 

~ 

168 

218 19 10 
2 4 9 2 7 0 3  
2 3 . 5 3 4 0 8  
252 49 n ... 
163 29 20 
235 29 13 
269 38 59 
334 39 56 

4 4 8 5 4  
27 00 19 
1 M M  

19 26 %I 

330 44 22.8 
20 04 05.4 

Back azimuth 

0 . . .  
'251 40 33 

307 02 

19 G1 29 
51 40 13 

218 12 37.7 
295 03 11.4 
21 49 52.8 

2.57 54 02.1 
3 52 06.2 

123 22 59.0 
211 41 15.4 
207 00 23.8 
m 45 01.8 
92 07 32 

45 5b 56.9 
102 54 47.4 
23 50 36.6 

103 36 02.9 
283 08 17.9 
63 25 00.8 
355 52 01.6 
53 47 17.3 
69 13 28.7 

68 11 16.2 
140 55 05.0 

314 49 59.3 
62 29 48.3 

299 52 11.0 
338 59 2 2 8  
268 31 28.2 
12 51 22.4 

338 39 19 
33 39 25 

348 

343 27 44 
55 32 37 
89 48 41 
154 50 01 
184 46 40 
206 57 41 
181 03 10 
199 13 13 
151 01 13.2 
199 50 17.3 

I Distance 

Logarithm 
(meters) 

To station 

La Grande reference mark S o  . 2. ........... 0.534447 

Emily ....................................... 1.536558 

Alkali (U . S . G . S.) ......................... I 4.602145 

43 R . (U . S . E.) 

43 R . (U . S . E.) ............................. 
..................................... 

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

South ....................................... 3.592324 
West ........................................ 3.627992 
West ........................................ 3.543337 

3 . 
3 . 
4 . 
4 . 
4 . 
4 . 
4 . 
4 . 
0 . 

4 . oofi556 

1.862030 
4.793796 
4.862544 

Meters I Feet 

34.4 
3'42 I 

m 096.4 

26,644.4 

7.449 . 3 

48,199.4 

23: 827.7 

32.470 . 1 
10. 152 . 1 

17,467.5 
42, 747.2 

10.419 . 8 
95.791 . 3 
72,783.0 
62,200.8 
72,862.5 

6, 945 
10. 155 

116. 173 
83. 125 
79. 121 

134, 011 
110. 675 
297. 371 

11.0 



GEOGRAPHIC POSITIONS-Continued 

Diablo ...................................... 
Sharp ....................................... 
White ....................................... 
Paisley, north bas& ......................... 
Sharp ....................................... 
White. ...................................... 
Diablo- ..................................... 
White ....................................... 
Juniper- .................................... 
Round.. .................................... 
Diablo ...................................... 
Juniper ..................................... 
Round ...................................... 
Hart ........................................ 
Round.-. ................................... 
Hart ........................................ 
Crane. ...................................... 
Round ...................................... 
Crane ....................................... 
Crane.--. ................................... 
Yonna ...................................... 
Round ...................................... 
Yonna ...................................... 
cougar ...................................... 
Crane ....................................... 
Yonna ...................................... 
Hoffman .................................... 
Aspen-._. ................................... 
Yonna ...................................... 
Hoffman .................................... 
Goosenest ................................... 
EoSman .................................... 
Bolirer ...................................... 
Whalehack .................................. 
Hoffman .................................... 
Bally- ...................................... 
Boliver ...................................... 
G ~ ~ U ~ t  ................................... 
Fl'haleback ................................. 
Grizzly ..................................... 
Bally ....................................... 
Boliver ...................................... 

Squaw ...................................... 
Dry ......................................... 
Dry ......................................... 
Beulah ...................................... 
Dry. ........................................ 
Beulah ...................................... 

Idaho-California arc 

Station 

Principal points 
Vale. 1920 .................................... 

-ut, igm ............................... 

Beulah. 1920 ................................. 
star, 1920 ................................... 

crow. 1920 ................................... 
Riddle, 1920- ................................ 

Brims . 1920 .................................. 
fack, 1920 .................................... 

Juniper. 1920- ............................... 
Wagontire., 1920 .............................. 

Diablo. 1920. ................................ 
Grays, 1920 .................................. 

sharp. 1920 .................................. 
white, 1920 .................................. 

Paisley. north base. 1920 ...................... 

Paislay. south base. 1920 ..................... 

Round. 1920 ................................. 

Eart. 1920 ................................... 

Crane. 1920 ................................. 

Drake, 1920 .................................. 

Yonna, 19% ................................. 

cougar, 1920 ................................. 

Hoffman (Calif.), 1920 ....................... 

Aspen . 19% .................................. 

Ooosenest (Calif.), lgZ0 ...................... 

Whaleback (Calif.), 1920 .................... 

Grizzly (Calif.), 1920 ........................ 

Eddy (Calif.), 1920 ......................... 

Supplemcntarl point4 

Lookout Mountain . peak. 1920 ............... 

Juniper Mountain . W . 1920 ............... 
Castle Rock. cairn (C . 8 . 0 . S.), 1920 ........ 

Latitude and 
longitude 

. . . .  
43 58 14.130 

I l i  12 01.881 
43 37 26.%9 

117 34 37.185 

43 52 11.960 
118 05 43.543 
43 22 31.316 

117 58 06.628 

43 31 26.112 
118 30 16.339 
43 06 01.145 

118 29 53.169 

43 33 41. 401 
119 09 03.879 
43 02 31.492 

118 57 05.713 

42 55 47.911 
119 55 56.w 

119 53 27.180 

42 57 x 1 9 0  

42 58 42.745 
119 58 22.163 

e m 57.657 

im 33 5 i . w  

42 50 42.041 

42 40 28.582 
120 28 45.178 

im 23 50.473 

42 49 43.178 
120 36 05.010 

42 42 14.395 im a 51.917 

im 30 21.993 
42 20 35.357 

42 27 35.342 
119 44 25.094 

42 03 46.556 

42 18 13.572 

42 19 34.947 
121 16 04.795 
42 18 25.453 

im 14 23.155 

im 08 51.753 

im n 45.165 

41 36 39.873 
121 33 09.130 

42 18 56.298 
122 a5 11.228 
41 43 11.808 

122 13 16.473 

41 31 42  128 
122 os 22.255 

41 08 41.258 
121 58 38.529 

41 19 11.155 
122 28 40.512 

44 36 32.380 
117 16 37.694 
44 12 26.962 

117 44 53.137 
44 01 17.298 

115 10 54.366 

A~imuth 

. . . .  
121 00 38.74 
263 29 2818 
173 39 41.07 
218 04 42.38 
243 45 49.58 

303 00 29.19 
169 29 0268 
195 34 31.n  
228 44 49.43 
220 !a3 49.02 

228 12 20.24 

290 3s 28.42 
179 21 59.41 
200 42 a.25 
234 25 54.05 
274 20 44.14 
313 49 42.14 
164 2.3 65.98 
213 58 42.59 

221 51 19.09 
280 48 5R.P 

zs 54 36.20 

zds i5 35:20 

293 46 02.96 
4 O8 41.89 

231 52 50.48 
274 10 1869 
189 09 38.72 
328 26 37.98 

RB 29 48.15 
152 37 17.60 
257 53 24.32 
157 O8 34.66 
160 29 48.30 
233 08 u3.64 

191 l? 29.78 
zs 38 19.39 
315 37 22.48 
162 25 41.62 
199 38 0280 
Z34 47 08.76 
174 49 06.91 
203 51 1240 
223 53 58.10 
W 37 26.14 

130 02 46.50 
163 18 19.15 
155 23 53.97 
222 54 12.26 
125 35 21.31 
242 32 28.38 
15 54 04.06 

253 17 13.44 
288 39 53.20 
309 59 43.72 
92 32 48.05 
206 04 44.12 
196 28 23.18 
224 24 38.62 
214 50 56.98 
268 42 38.05 
530 19 41.37 
199 31 59.02 
229 12 44.23 
282 01 37.65 
162 16 37.09 
259 10 4474 
61 03 26.71 

162 22 50.51 
214 I9 15.86 
43 30 49.31 

100 59 4210 
205 39 08.38 
230 34 20.04 
294 40 48.94 
10 21 29.71 
75 16 26.58 

312 30 39.7 
32 09 57.8 

301 35 11.0 
36 42 42.6 

245 21 57.8 
337 35 13.5 

Back azimuth 

0 P .. 
300 41 25.57 
84 02 22.78 
353 36 11.22 
38 20 20.41 
64 34 16.60 
46 30 26.86 

123 21 59.73 
349 23 47.46 

15 47 17.46 
49 00 59.63 
40 45 46.50 

111 00 35.51 
359 21 43.52 
20 59 35.87 
54 47 40.09 
94 47 27.58 

134 16 35.24 
344 15 43.43 
3 4. 17 05.80 
80 13 11.08 
42 23 25.85 
81 29 03.43 
68 46 07.01 

114 24 37.58 
184 07 00.08 

94 36 09.35 
9 13 00.52 

148 28 17.53 
268 05 3637 
332 33 49.14 
78 15 44.83 

337 01 45.81 
340 28 27.81 
53 27 01.25 

52 m 29.08 

11 14 00.33 

135 45 41.10 
342 Z3 3a51 

79 43 i a m  

19 40 49 SR loa 53 i 5 : ~  

354 46 44.42 
23 55 37.33 
44 17 19.45 

273 06 24.42 
309 29 13.95 
343 10 30.60 
335 13 0B.gZ 
43 14 21.49 

3Q5 21 51.32 
62 48 57.02 

195 50 21.53 
73 48 03.28 

109 21 19.46 
130 15 25.21 
272 OF, 59.86 zs 09 42.95 
16 37 48.19 
45 01 41.10 
fi5 43 29.38 
89 15 41.85 

1.50 41 06.62 ... 
9 37 23.83 

IM 28 i am 49 51 01.56 

342 13 21.66 
79 34 06.88 

240 m (n.61 
342 ii 24.97 
34 36 0685 

223 04 25.21 
280 28 00.28 
25 49 20.92 .w 47 4F.M 

iii 00 36.66 
190 14 44.13 
255 04 30.53 

133 OB 5a.4 
211 53 51.0 
121 3s 49.5 
216 23 13.4 
63 43 12.2 

157 38 49.1 

Distance 

To station 

Dry ......................................... 
squaw ...................................... 
Dry. ........................................ 
Vale ........................................ 
Squaw. ..................................... 
Dry ......................................... 
Freezeout ................................... 
Beulah ...................................... 
Dry ......................................... 
Freeeeout ................................... 
Beulah ...................................... 
star ......................................... 
Crow ....................................... 
Beulah ...................................... 
Star ......................................... 
crow ....................................... 
Riddle ...................................... 
Burns ....................................... 
Crow- ...................................... 
Riddle- ..................................... 
Burns ....................................... 
Jack ........................................ 
Burns.-. .................................... 
Jack ........................................ 
Juniper- .................................... 
Wagontire .................................. 
Juniper .................................... 
Wagontire- ................................. 
Juniper.. ................................... 
Diablo ...................................... 
Diablo- ..................................... 
Juniper ..................................... 
Diablo ...................................... 
Sharp ....................................... 
Juniper ..................................... 

4.6332393 
4.8041708 

4.7474209 
4 . S R 1 m  

4.9614480 
4.7223529 
4.7195066 
4.8673904 
4.7776689 
4.8107022 
4.5740099 
4.9758485 
4 . WR2012 
4.8085508 
4.8223762 
4.6694225 

4.1787159 
4.6591512 
4.54.moo 
4.302saB 
4.6763238 

4.97- 
4.761023 
3.912289 
4.669367 
4.651293 
4.200135 

Meters 

42,277.32 
63 . r04.60 
60,905.94 
48,965.60 

48,129.36 
49.898.01 
55,901.17 
91.579.94 
42.032.26 
50. 656.83 
46. 422 47 
47 . OM. 05 
91,505.67 
52.765.84 
52,420.92 
73,686.92 
59. Q33.40 
64,669.90 
37,498.16 
94.590.78 
80. 947.08 
64,350.33 
83.632.71 
46,711.35 
69,416.39 51.746.79 

41,730.38 
6.330.42 
Is. 285.61 
15 . OWX W 
45. 682 64 
35,098.19 
20,085.48 
47.459.57 

104. 207.94 

04,196.3 
57,679.7 
8,170.9 

44,801.5 
46,705.4 

18,202.7 

Feet 

141,001.4 
209.0042 

341,888.9 
157. 901 . 1 

300.458.5 
137,900.8 
166.196.6 
152,304.4 
154,409.3 
300.214.8 
173,115.9 
171,934.3 
241,754.5 
196.631.5 
212.171.2 
123.025.2 
310.336.6 
265,573.9 
211.122.7 
274.385.0 

199.822 160,713.6 2 

163,707.1 183,402.4 

49: 510 . R 
149: 67: i 
115.144.7 
65,897.1 

155.706.9 

50. 885.5 
33.265.4 
78.460.5 
47.662.52 
54,573.7 
41,833.7 
72,899.9 
12,325.7 
21,664.7 
Bi. 9625 
B8.172.8 
(78.951.6 
172560.7 
97.991.5 

I 18,895.6 
23,900.8 
91.243.9 
!14.556.2 
EM. 720 . 3 
138. 047.9 
172.918.2 
75.529.2 
171,902.4 
156,925.1 
B3.821.8 
n1.389.9 
194.962 4 
m. 139.1 
140.4788 
I& 977.5 
73. 297 .1 

163,429.4 
101.031.3 
146,684.0 
106.059.3 
171.188.2 
224,627.7 
161,875.7 
119,964.4 
151.729.3 
265.417.5 
85.693.0 

3% 
26. 

153. 233 
1 4 6 . w  
59. 720 



GEOGRAPHIC POSITIONS-Continued 

Idaho-california are-Continued 

42 18 00.778 
120 07 21.739 
42 19 36.448 

120 09 1.089 
42 11 35.939 

120 21 38.767 
42 07 07.338 

120 43 01.&51 

42 15 14.48 
1m 47 44.26 
42 15 09.64 
120 38 17.32 
42 11 21.117 

120 20 39.817 
42 12 16.226 

121 42 41.924 
42 26 40.715 

122 18 53.173 
41 26 06.10 

122 22 26.69 
41 26 06.40 

122 22 26.96 
41 04 27.792 

121 33 42.975 
41 20 4 7 . M  

121 53 24.561 
41 24 57.300 

121 06 29.W 
40 55 02.454 

121 05 32.675 
43 54 m.223 

121 22 38.428 
40 41 53.626 

121 37 04.586 
40 48 24.29 

121 37 37.46 
40 41 22.61 

121 37 04.80 
41 15 32.434 

122 46 47.419 
41 04 48.674 

122 37 23.848 
40 54 36.31 

122 52 17.73 
41 04 48.974 

122 37 24.452 

100 M) 60.4 
240 2B 43.6 
246 33 09.2 
344 24 36.7 
325 19 12.26 
119 47 17.31 
189 07 00.13 
254 10 02.14 
278 45 12.03 
246 42 43 
336 38 68 
23 42 59 

186 57 M 
108 41 21.3 
119 12 48.0 
348 37 14.9 
111 52 55.9 
278 IS 43.5 
307 14 08.6 
34 11 42 

201 53 22 
34 09 23 

201 54 18 
102 45 58.2 
1so 4.5 11.8 
223 43 21.7 
18 04 56.7 
45 13 40.8 

120 26 49.0 
109 02 12.5 
113 58 18.0 
l l d  25 07.9 
141 10 54.0 
148 42 43.2 
186 25 42.3 
141 68 09 
254 35 (w 
149 11 57 
240 08 14 
212 48 09.1 
254 57 44.8 
146 44 16.6 
204 34 43.6 
236 07 38 
331 Os 44 
146 44 57.0 
251 31 40.9 

I Distance 
Latitude and 

longitude To station Station Azimuth Back azimuth 
Meters Feet 

supple nun tar^ poin2s-Continued 

Stranbemy Butte, 1320 1 .___._ ._______._.___ 

Burnt River Mountains, summit, 1920 t - - . -  

OwyheeMountains, nurimit (Idaho), 1920 8 . .  

Steens Mountain, highest point, 1923 1 ...... 

Placidia Butte, summit, 1920 2 ____...___._.. 

Kings Mountain, summit, 1920 __________._. 

Burns, bench mark, C 19, 19% 

Beatys Butte, summit, 1920 ._.__.____.___... 

Iron, 1920 ___._.___._______._.-.---------.-.-. 

Little Juniper, summit, 1929 ._..._____._____. 

Hampton Butte, summit, 1920 2 ..__.._____._. 

Qlass Butte, summit, 1920 2 _ _ _ _ _ _ _  .__.____._. 

Paisley High School flagpole, 1920 a ---.-..... 

Paisley Methodist Church spire, 1W3 2- - - -. . 
Monument Mountain, csirn (U. 5. Q. S,), 192; 

Drake Peak, lookout house, 1920 ________._._. 

Crook P a ,  highest point, 1920 _____________. 

Qearhart, 1920 ___-_-_--_-----_----------.---. 

0 , ,, 0 I ,, 
4. a4071 
5.079745 
4.914256 
4.W248 
5. o60230 
5.012718 
4.613394 
4.930011 
6. < W O  
4.899123 
4.927236 
4.933ioO 
4.652090 
3.919888 
4.892013 
4. amas 
4.730758 
4.566m 
4.412261 
4.343495 
4.990982 
4.963037 
4. M W 1  
4. S11537 
4.245232 
4. o80059 
4.243957 
4.080156 
3.237200 
4.373173 
4.554503 
2.910093 
4.549393 
3.813453 
4.483293 
4.465871 

41 18 43.36 
11s 42 55.N 
44 14 34.79 

11s 03 07.16 
42 58 56.20 

116 39 41.41 
42 42 N.76 

113 32 29.07 
13 28 42.03 

119 43 26.96 
43 4% u.36 

118 52 M.10 
43 35 07.403 

119 03 12.S5 
42 23 09.632 

119 19 51.503 
43 15 46.m 

119 27 09.146 
43 W 13.03% 

119 50 42.6ii 
43 46 26.77 
lrJ 16 54.69 
43 33 25.69 

120 04 23.44 
42 41 36.62 

1% 32 30.51 
42 41 38.31 

I20 32 30.22 
42 28 39.424 

120 30 19.728 
42 18 02.311 

120 09 23.841 
42 21 44.397 

120 09 00.498 
42 29 46.OOO 

120 52 34.456 

314 28 46 
329 45 12 
3% 42 03 
352 oO 55 
112 47 IO 
134 03 37 
184 57 37 
213 03 31 
1% 27 41 
307 25 30 

134 51 39 
150 16 14 
147 05 17 
l i 2  07 51 
291 53 31 
313 30 56 

4 59 24 
33 27 01 

113 18 W 
127 57 16 
159 24 24 
1% 30 15 
9.8 56 28.5 

251 21 05.8 
320 &5 07.6 

339 09 09 
4 33 42 

27s 33 46.7 
71 25 07.8 

140 59 31.4 
2-02 55 n2.1 
46 42 A3.7 

105 14 37.9 
15 57 53.2 
2s 10 0 9 5  

343 06 46 
3 4 4 0 7 3 8  
350 37 19 
352 44 30 

23 13 23.6 
2% 23 oj.a 
195 54 19.3 
208 04 55.8 
!&? 21 m? 

?!?A 56 35.5 

~ . -  
IM ZO iii 
170 43 06 
172 48 33 
16 54 32 

100 06 19 
16 E 6  16 

100 21 15 
358 16 58.4 
22 07 (6.6 

196 51 59 
m m 2 6  
196 53 43 
2so 15 22 
178 16 59.9 
202 02 43.2 ~.~ 
126 44 o7;i 
244 41 46.3 
252 03 59.6 
358 14 09.5 
270 29 36.1 

308 29 58.8 
64 42 07.9 
72 20 34.7 

178 14 15.4 
90 41 36.2 

135 59 57.7 $15 49 58.0 

Drake Peak, cairn @. 9. 0. S.), 1920. _ _ _ _ _ _ _ _  
Peak, first northof station Drake, 1920 _ _ _ _ _ _ _ _ _  
M e v i e w ,  bench mark M 16,1820 _ _ _ _ _ _ _ _ _ _ _ _  
Dog, 1920 ___________._________________________ 

Fishhole Mountain, tallest tree, 1920 1 _ _ _ _ _ _ _ _  
Grizzly Peak, summit, 1920 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
Weview courthouse, finial, 1920 _____._._____ 

Klamath Falls, bench mark A 15,1920 

180 49 49.8 
60 4.5 11.5 1 

3 . 3 m  Drake _____. - - - - - - - ____. - - - -. . . -. . -. ._. -. . 
Hart _.____ ._._...._.___.____ - .  _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Hart. __. - - - - - - __. . . -. . . . . -. . . . . -. _ _  -. . -. 
Drake _ _ _ _ _ _ _  ._._.._. . _ _ _  .__ . _ _  ._ . _ _  --: _ _  
Crane ._._. - .__ _ _ _  - __. . . -. . . . . . . . . . ._ ... . ._ 

66 49 5S:i 
164 24 57.9 
145 24 04.46 
299 36 27.53 
19 10 32.91 
74 24 23.29 
99 04 24.09 
66 49 26 

156 42 08 
2033948 

Cougar ___. - - ._._.._ ._ ..__._ ._ -. _. ._ _ _  _. . 
cougar ._._. .___.____. ...__..._ ............__ 
Lokevien-, tcnch mark. ___....____________ .. 
Crane ... __.._ _ _  _ _ _  - -. . . . . - __. -. . . . -. . - .. . . 

4.213992 
4.21nuM 

6 57 %I 
258 40 41.7 
299 01 18.6 
168 43 37.4 
291 37 48.5 
99 01 03.8 

127 23 22.6 
214 07 35 
21 59 27 

214 05 16 
2 2 0 0 2 3  

282 29 34.9 
00 45 34.1 
43 56 46.8 

19s 01 29.9 
224 55 43.9 
300 09 08.8 
283 27 21.0 
293 39 49.1 
298 01 30.2 
321 03 38.1 
323 2.3 35.7 

6 27 54.3 
321 44 22 

14 56 03 
328 57 &l 
60 28 51 
32 48 10.3 
75 09 42.1 

326 38 06.8 
24 40 28.4 
56 24 19 

151 17 26 
326 38 47.6 
71 38 37.3 

4.522610 
Mount MeLorighlin (Mount Pitt), lookout 

Weed Lumber Co.. east chimney (Calif.), 

Weed Lumber Co., west chimney (Calif.), 

Soldier (Calif.), 1920 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

house, 1920. 

1920 2 

1925 2 

Black Fox (Calif.), 193 ________.______________ 

Turret (Calif.), 1923 .__________________________ 

Dixie (Calif.), 1923 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bald Mountain (U. S. 0. S.) (Calif.), 1920 _ _ _ _  
Crater (U. S. Q. S.) (Calif.), 1920 _ _ _ _ _ _ _ _ _ _ _ _ _  
Burney (U. S. 0. S.) (Calif.), 1920 a _______.___ 

Crater (Magee) lookout house (Calif.), 19W *--- 
Boliver, lookout house (Calif.), 1920 _ _ _ _ _ _ _ _ _ _ _ _  
Bonanza, lookout house (Calif.), 1020 _ _ _ _ _ _ _ _ _ _  
Granite (Calif.), 19201 . . . . . . . . . . . . . . . . . . . . . . . .  
Bonanza (Calif.), 1920 ______________._________ 

4.73oos2 
4.633071 
4.895379 
4.635334 
4.7579i4 
4.393559 

4 . 7 m 7  

1 No check on this position. * Position checked by vertical angles only. 



GEOGRAPHIC POSITIONS-Continued 

To station Logarithn 
(meters) 

YfIllow. 1904 .................................. 
F5iIvie.w. 1904 ................................ 

43 32 47.754 
123 24 08.353 
43 35 09.358 

122 39 u7.434 

Rnst.1904. ................................... 
Onion, 1904 ................................... 

soda, 1904--.-----.--------------------------- 

Sterling, 1904 ................................. 

Spur (Calif.), 1904 ............................ 
Boliver (Calif.), 1904 .......................... 

42 37 09.849 

42 41 30.584 
123 13 45.727 

42 03 63.606 
122 a, 40.488 
42 01 02801 

41 24 13.598 
122 14 53.337 
41 15 34.513 
122 45 45.643 

in m 4a.s~ 

122 lam 

U astronomical station (Calif.), 1904 ..... 

Mears (Calif.), 1" ........................... 
Ronad (Calif.), 1904 .......................... 
B ~ Y  (calif.), 1904 ............................ 

41 31 35. 191 
122 31 07.114 
41 07 23.483 

122 28 51.092 
40 48 l&S39 

121 57 25.699 

122 38 59.178 
40 36 la 879 

Warren. 1903 ................................. 
Rocky Butte, 1889 ............................ 

45 48 32 123 
122 52 07.414 
45 32 48.758 

122 33 a018 

Davis ....................................... 
Barn- ...................................... 
Barnes ...................................... 
warren ..................................... 

4469884 
4514989 
4.164967 
4.574494 

Washington-California arc 

Latitude and 
longitude 

Distance 
Station Azimuth . . . .  Back azimuth 

0 I .. Feet Meters 
Principal points 

Red (Wash.), 1906 ........................... 
Larch, 1903 .................................. 
star (Wash,), 1906 ........................... 
Dark mash.), 1906 ......................... 
Barnes, 1903 ................................. 

Hult, 1903- .................................. 
Yam, 1903 ................................... 

0 I I1 

45 56 06.140 
121 49 11.100 
45 31 58.m 

122 05 11.773 
204 49 49.98 25 01 17.93 49,284.40 161,693.9 

86,848.9 

174,758.1 

169,954.3 
205,664.8 

197,190.6 
321,398.6 
116. 989.2 
206,248.7 
177,920.6 
229,353.7 
274,744.8 
152,218.1 
2%4,601.6 
195 001.1 
126: 922.4 
157,530.6 
68,150.5 
8s. 723.3 im. 761.2 

la7,884.3 
130,112.4 
92265.4 

204,115.4 
141,968.0 
62, 475.5 
39,579.0 
41,836.5 
81,670.8 

105. 462 6 
45.995.24 
72,258.6 
41,457.8 
72735.7 
82,516.1 

126,787.0 

198,402.5 
128.198 . 5 

153,581.8 

262,952.4 

Red ......................................... 

2% 58 09.26 
333 33 32.55 
275 52 55.66 
314 32 27.03 
192 57 59.89 
238 21 51.66 
268 58 30.61 
177 19 53.20 
217 34 37.62 
210 42 22.84 
237 20 52.16 
287 50 32.14 
167 21 36.46 mi 49 40.48 
207 25 15.41 
232 13 31.43 
a68 59 53.29 
147 57 03.81 
189 45 02.90 
10 57 12.46 

114 43 39.22 
187 41 36.15 
256 03 40.32 
328 50 08.78 
146 33 64.67 

179 22 39.20 an 24 36.13 
216 50 0 2 7 5  m 12 45,5.65 
321 32 1818 
61 44 15.82 

152 30 48-11 an 21 03.77 

25 09 10.52 
130 22 33.12 
228 35 66.53 
338 06 61.39 

216 52 26.56 

352 m 19.35 

57 16 08.17 
153 40 m 9 3  
98 26 23.08 

134 47 51.80 
13 7.01 37.77 
58 43 49.81 
89 aB 54-01 

357 18 17.70 
38 01 17.29 
30 59 m.02 
58 05 54.05 

108 08 47.52 
347 14 13.53 
22 00 28.04 
27 42 31.96 
52 48 57.13 
89 24 75.53 

327 37 56.43 

190 53 22.70 
294 %J 37.51 

7 43 04.26 
76 17 27.54 

149 00 03.83 
320 24 42.22 
47 07 43.21 

359 22 29.61 
27 39 41.11 
37 a3 38.50 

100 22 29.78 
141 36 12.77 
241 3'3 25.30 

27 28 66.42 
172 21 17.83 
205 7.01 18.06 
310 17 30.39 a 44 40.32 
15s 11 44.09 

9 50 2o.m 

3.u 24 47.20 

45 44 46.605 
122 14 14.995 
45 59 36.348 

122 35 43.404 
45 31 35.424 

122 44 68.773 

4.5870907 
4.42272% 
4.7815629 

Red ......................................... 
Larch ....................................... 
Red ......................................... 
star ......................................... 
Davis ....................................... 
Star ......................................... 
Larch ....................................... 
Barnes ...................................... 
Lareh ....................................... 
Barnes ...................................... 
Larch ....................................... 
Hult ........................................ 
Yam.- ...................................... 
Hult ........................................ 
Yam ........................................ 
Hult ........................................ 
P e t e ~ n  .................................... 
b.. ....................................... 
Peterson .................................... 
S p e n ~ r  ..................................... 
Mary ....................................... 
Peterson .................................... 
Twin ....................................... 
Spencer ..................................... 
Mary ....................................... 
Peterson .................................... 
Ridge. ...................................... 
Peterson .................................... 
Twin ........................................ 
Spencer. .................................... 
Spencer ..................................... 
Rauch ...................................... 
Ridge ....................................... 
Twin ....................................... 
Willamette south base ....................... 
~ c h  ...................................... 
Ridge.. ..................................... 
Twin ........................................ 
Spencer .................................... 

44 57 47.7.017 
122 42 44.m 
45 03 43.895 

4.7971759 

123 a3 33.012 

Peterson. 1903 ............................... 
Mary, 1903 .................................. 

Spencer, 1903 ................................ 
Twin . 1905 ................................... 

44 30 37.197 
122 58 04.306 
44 30 16.279 

123 33 04.491 

43 58 59.610 
123 05 40.034 
44 19 24.301 

123 00 1o.m 

4.7984071 
4.mNm 

Ridge. 19M .................................. 44 16 GQ956 
123 19 54.120 

Rauch. 1903 .................................. 44 00 49.862 
123 19 a946 

4.6369063 
4.2797257 
4.08148ai 
4.1055711 
4 . 3960825 
4.5011144 
4.1467287 
4.3428935 
4.1016223 
4.3457638 
4.4sw544 

44 7.01 05.803 
123 11 16.718 

Willamette north bnsa lm6 .................. 44 11 35.974 
123 12 4C.701 

seavies2 1908 ................................ 44 06 23.560 
I123 00 rm37s 

28 21 04.4 
r4 06 23.4 
76 E4 40.5 

164 45 07.6 
132 47 16.9 

1 57 54.9 
192 39 27.39 
222 30 17.64 
261 04 54.43 
146 31 32.51 
206 57 42.16 
86 08 05.13 

112 54 07.10 
141 15 28.84 
125 20 40.48 
234 23 44.53 
116 00 58.28 
162 07 25.83 
1% 05 56.05 
175 35 51.30 
210 58 49.98 
264 24 11.62 
134 61 13.26 
171 03 52.69 
198 11 22.49 
229 59 47.60 
276 02 53.11 
138 37 33.21 
189 53 41.63 
159 26 11.93 
213 28 11.61 
261 00 09.33 
142 17 2237 
165 29 03.41 
173 59 54.23 
195 34 45.92 
250 01 13.21 
183 13 34.77 
300 59 39.52 
118 24 59.88 
208 15 06.83 
130 49 31.16 
159 E4 1223 
171 31 46.95 
195 20 19.77 
200 40 aB.95 
248 47 1436 

208 17 13.8 
253 58 38.4 
256 49 14.3 
5LI 43 31.6 
52 50 58.7 

181 57 46.0 
12 47 14.06 

4.192153 
4.1u9346 

15,565.1 
15. 464.9 
10,746.7 
11,671.9 
8,904.1 
8,326.1 

67,471.71 
90,538.54 
52,195.14 
48,763.79 
54,479.30 
60. 770.61 
94,618.24 
56.715 .FA 
33.549 . E5 
40,889.22 
54 168.82 
49: 725.89 
55,853.29 
28. m3a 
SO . 413.04 

60.811.68 

46 909.73 , 9. 231.56 

50,125.29 
81.361.74 

93,168.4E 
72,802.43 

62, 532 s(1 
80,071.22 
80,292.93 
34,212.87 
86,401.20 
75,874.89 
84,640.57 
92,897.79 
47,264.02 
59.900 . w 
26,386.73 
31,618.27 
35.221.98 
54,422.84 
70,823.50 
73,724.24 
60.376.38 
95,128.60 
62,695.01 

29. 504.2 

37. M a 0  

32,731.7 
14, (120.7 

51. 066 
50. 738 
35. 258 

27. 317 
221,363.4 
297,041.9 
171,243.6 
159. Q85.9 
178,737.5 
199.378 . a 
310.M 186,074.6 . 7 

110.071.5 

177,718.9 163,142.4 

92,136.6 

259,945.5 
199,513.0 
164,456.0 
260,934.3 
238,852.6 
305,670.3 
205,159.7 
262,700.3 
263,427.7 
112, 246.7 m. 467.9 
248. 9329 
277,691.6 
301,782.2 
155,065.4 
195,521.9 
86,570.5 

103,734.3 
115,657.4 
178,552.3 
232 360.1 
241,876.9 
198. OBC 8 
312, 101.1 
205. 692.1 

Q67Qg 
107. 387 
47. 868 w 162 

2% 

134,150.7 

183,245.3 

198,205.1 153. B(a . 0 

Spencer ..................................... 
IVillamette south base ....................... 
Spencer ..................................... 
Seavies 2 .................................... 
Seavies 2 .................................... 
Spencer ..................................... 
XIary ....................................... 
Peterson- ................................... 
Ppencer ..................................... 
Roman ...................................... 
Spencer ..................................... 
Yellow ...................................... 
Roman. ..................................... 
Spen cer... .................................. 
Yellow ...................................... 
Fairview .................................... 
Scott ........................................ 
Fairview.- .................................. 
Yellow ...................................... 
Scott ........................................ 
Fairview .................................... 
Black ....................................... 
White ....................................... 
Black ....................................... 
White ....................................... 
Black ....................................... 
Rust ........................................ 
Onion ....................................... 
Rust ........................................ 
Onion ....................................... 
Rust ........................................ 
soda ........................................ 
Sterling ..................................... 
Soda ........................................ 
Sterli rig... .................................. 
Soda- ....................................... 
spur. ....................................... 
soda......... ............................... 
spur ........................................ 
Boliver.--. .................................. 
spur ........................................ 
Mears ....................................... sp ur........ ................................ 
Boliver ...................................... 
Mears...... ................................. 
Spur- ....................................... 
Round ...................................... 

........... 
Pisgah. 1908 ................................... 44 00 l8.m 

122 57 50.351 
Eugene astronomical station . 1894 ............. 44 03 29.216 

~ .. ~ 

4.031276 
4.067141 
3.949589 
3.920442 
4 . U291217 Roman. 1903 ................................. 

123 05 27.222 
43 54 43.944 

123 44 13.760 43 02 28.84 
81 31 40.17 

326 17 39.25 
27 10 28.79 
265 37 03.66 
292 09 M 8 1  
320 57 08.83 
305 06 41.88 
54 40 44.21 

295 36 16.28 
341 59 39.59 
327 m 53.79 
355 34 45.70 
31 14 41.57 

4.9?.%749 

Gmtt. 1904 .................................. 
Black, 1904 ................................. 
mte, 1904 ................................. 

43 22 20.664 
123 03 49.318 
43 09 36.409 

122 27 47.063 
43 07 13.339 

123 02 13.567 

84 47 44.68 
314 23 On.% 
350 ss 08.15 
18 19 13.70 
50 31 08.42 
96 38 45.5.65 

318 07 09.78 
9 58 59.21 

339 12 19.56 
33 47 68.58 
81 16 33.63 

321 51 E404  
345 19 5278 
353 65 38.67 
15 46 47.21 
70 22 16.13 
3 15 1249 

121 10 24.32 
298 11 53.17 
28 23 00.21 

310 30 13.76 
339 42 43.46 
351 28 u.34  

4.49Q93R1 

16 aC 15.13 
20 56 15.59 
69 14 a50 

4 8783111 
4.7972334 

27.5 52 W.5 
343 29 2 1 7  
81 09 2 8 6  

140 68 P 8  

46 w 65.1 
163 34 29.3 
261 01 33.4 
320 Is a 9  



GEOGRAPHIC POSITIONS-Continued 

Washington-California arc-Continued 

Oregonian ................................... 

Hult ........................................ 
Yam ........................................ 
Yam ........................................ 
Hult ........................................ 
Yam ........................................ 
Hult ........................................ 
Peterson .................................... 
Mary- ...................................... 

Distanm 

2 . 10969 

Station 

Seavies 2 .................................... 
Eugene astronomical station ................ 
Seavies 2 .................................... 

Seavies 2 .................................... 

Seavies2 .................................... 
SDencer ..................................... 
Willamette south base. ..................... 
Willamette south base... ................... 
Seavies 2.-. ................................. 
Eugene astronomical station- ............... 
Searies2 .................................... 
Eugene astronomical station- ............... 
Seavies 2 .................................... 
Eugene astronomical station ................ 
Seavies 2 .................................... 
Eugene astronomical station- ............... 
Seavies 2 .................................... 
Eugene astronomical station ................ 
Seavies 2.. .................................. 
Spencer ..................................... 
Willamette south base ...................... 
Scott ........................................ 
White ....................................... 
Rose ........................................ 
White: ...................................... 
Rose ........................................ 
Burg ........................................ 
Rust ........................................ 
Soda- ....................................... 
Central Point astronomical station .......... 

Eugene astronomical station- ............... 

Eugene astronomical station ................ 

Supp&nunlarg poi&-Continued 
Hsrney (Wash.), 1881 ....................... 

Balch, 1881 .................................. 

R i m ,  1903 .................................. 

cem, 1903 ................................... 

Hill, 1903 ................................... 

Fir, 1903 ..................................... 

Monument, General Land Office, 1903 ....... 

Mitchell (Fash.), 1903 2 .................... 

Vancouver Barracks flagstaff, west (Wash.) 

Warren schoolhouse cupola, 1903 1 ........... 

Eagle (Old Baldy) cairn, 1903 2 .............. 

Oregonian, 1903 .............................. 

Portland latitude station, 1903 ................ 

Portland bench mark (TJ . S . 0 . S.), 1903.- ... 

Portland longitude station, 1903 ............. 
White church spire, west of Brooks, 1903 2.. .. 

1903.' 

Chemawa tank, 1903 f ....................... 

Salem capitol, dome, 1903 1 .................. 

Lebanon, tall brick chimney, 1903 f .......... 

3.964332 

Conallis. closed cupola, 1903 2 ................ 

Comdlii, open cupola, 1903 2 

Albany courthouse cupola, 1903 2 ............ 

Russian Church, CTOSS, 1908 ................. 
Sp-eld Methodist Church, 1908 ........ 

Eugene, Desdy Hall, west tower, 1908 ....... 

..... 

Springfield Christian Church, 1908 ......... 

Eugene, Geary School, spire, 1908 ........... 

Eugene, United Brethren Church, mire, 1W 

Eugene, Pattersou School, spire, 1908 ....... 
Eugene, Baptist Church, spire, 1908 ......... 

Eugene, W . 0 . W . Hall, spin?, 1908 .......... 

Eugene, courthouse flagpole, 1908 ........... 
Eugene, Methodist Church spire, 1908 ...... 

Seavies (U . S . 0 . S.), 1908 2 ................. 

Rose, 1904 .................................. 
Burg, 1904 .................................. 
Roseburg latitude station, 1904 ............. 
Central Point astronomical station, 1904 .... 
Central Point latitude station, 1904 ......... 

Redding courthouse (Cdi.), 1908 ........... 

Redding astronomical station (Calif.), 1904- 

Hill (Calif.), 1933 ........................... 
Redding south base (Calif.), 1933 ........... 
Redding north base (Calif.), 1908 ........... 

Bslly- ...................................... 
Round ...................................... 
Bally- ...................................... 
Round ...................................... 
Redding astronomical station- .............. 
Redding mnrtbouse ......................... 
Redding astronomical station ............... 
Hill ......................................... 
Redding astronomical station- .............. 
Hill ......................................... 

Latitude and 
longitude 

4 335680 
4688669 
4341460 
4.654217 
2 419913 
2 968856 
2 625930 
2 565762 
2 876541 
2 712128 

0 . . .  
45 37 20.631 

122 37 52290 
45 31 53.471 

123 43 29.505 
45 34 27.793 

122 4a 12652 
45 31 04.129 

122 43 51.070 
45 30 38869 

122 44 53.765 
45 31 21.954 

122 44 44.980 
45 31 10.832 

122 44 33.54s 
46 01 51.89 

122 11 30.68 
45 37 36.81 

122 39 34.79 
45 48 46.43 

122 51 1206 
45 16 24.23 

122 04 5295 
45 31 12.1fB 

122 40 37.710 
45 31 07.73 

122 40 38.58 
45 31 07.97 

122 40 38.50 
45 31 07.72 

122 40 38.49 
45 07 2 4 i 3  

122 56 28.81 
45 00 10.31 

122 59 35.66 
44 56 1S.37 

123 01 42.26 
44 32 57.34 

122 54 12.94 

44 33 58.83 
123 16 22.69 
41 33 .54. 80 

123 16 4 4 9 i  
44 38 04. 73 

123 06 23.09 
44 03 17.385 

123 10 34.8;4 ~~ 

G @ 52.441 
123 01 18.815 
44 02 50.418 

123 01 09.808 
44 02 48.372 

123 04 45.377 
44 03 04.728 

133 05 17.807 
44 03 04.450 

123 05 45.043 
44 @3 05.170 

123 05 22.87.6 
44 02 55.754 

1 3  05 30.282 
44 06 30.87 

122 51) 53.44 
43 14 07.948 

123 19 17.Mi 

Azimuth 

0 . . .  
328 15 63.7 
40 59 25.0 

210 43 45.2 
261 17 15.9 
285 42 29.4 
34 07 14.2 

123 20 05-6 
198 44 44.1 
176 26 18.6 
240 10 43.8 
295 11 02.1 

8 03 30.4 
23 58 30.1 

144 03 1 4 6  
37 55 27 
65 03 23 

232 40 00 
32 13 37 

345 43 10 
69 43 51 

118 29 56 
179 11 19 
161 11 M.1 
251 11 26.3 
187 56 53 

187 40 36 

314 34 46 
6 6 4 6 5 4  

119 19 24 
231 11 16 
146 50 54 
263 37 33 
43 46 04 
84 42 43 

254 17 15 
72 50 40 

/ 2  46 28 
321 24 28 
67 54 07 

148 04 21.0 
247 32 12.4 
101 3 i  25.8 
193 31 05.1 
101 49 53.2 
191 43 57.4 
135 31 35.9 
221 23 39.9 
355 10 35.5 
101 29 15.3 
105 07 29.8 
225 03 48.2 
144 44 23.5 
222 35 32.9 
164 30 10.0 
225 15 29.7 
207 25 30.6 
230 36 10.6 
172 29 23.7 
22-3 46 42.8 
183 46 23.8 
229 07 34.8 
29 01 15 
73 39 14 
233 53 47.4 
293 51 37.3 
177 54 03.1 
281 13 40.9 
221 40 39.3 
332 08 07.5 
242 56 30.1 
313 56 46.1 
116 41 

2 8 3 4 4 2 3  

96 08 11.7 
236 07 43.5 
99 11 07.1 

234 46 12.3 
X5.4 26 25.9 
in Si 56.4 
50 02 57.4 
91 28 58.7 
20 46 02.4 
34 47 56.5 

Back azimuth 

0 . . .  
148 18 44.6 
2M 54 20.4 
30 47 03.2 
81 23 24.6 

105 48 26.1 
214 05 15.5 
303 19 17.3 
18 45 54.5 
3.54 26 15.0 
60 11 28.5 

115 11 40.5 
188 09 24.1 
203 58 15.6 
324 09 06.4 
217 31 28 
244 34 19 
102 41 13 
212 09 46 
165 47 3 i  
249 43 12 
2% 01 23 
359 11 06 
341 09 56.3 

71 16 15.1 
7 56 54 

7 40 37 

134 44 30 
246 38 21 
299 13 04 
101 23 11 
326 46 03 
83 50 57 
229 43 21 
264 15 28 

104 30 05 
252 38 57 
103 5 i  29 
252 35 01 
141 30 18 
217 35 23 
3% 03 51.9 
67 39 28.2 

81 34 33.1 
13 31 54.1 

251 46 44.2 
11 44 40.1 

315 33 57.3 
41 26 43.0 

l i 5  10 56.8 
281 25 42.4 
2% 03 09.0 
45 07 12.2 

324 43 59.5 
42 38 45.6 

344 30 03.5 
45 19 05.0 
2 i  25 43.0 
50 40 04.8 

352 29 20.6 
48 50 21.5 
03 46 25.9 
48 11 18.7 

208 57 14 
253 31 19 
54 04 24.0 

119 03 17.8 
357 53 53.9 
101 25 11.8 
43 41 58.3 

152 09 35.6 
63 20 31.6 

134 15 23.1 
296 41 

Zi5 56 15.6 
56 24 51.9 

2i9 01 07.5 
55 03 17.0 

174 28 26.6 
XS" 31 .53 . 6  ......... 
230 02 48.4 
z11 28 49.0 
200 45 55.0 
214 47 43.4 

To station . 
Logarithn 
(meters) I 

I 
Rocky Butte ................................ 
Barnes ...................................... 
Haruey ..................................... 
Rocky Butte ................................ 
Rocky Butte ................................ 
Barnes ...................................... 
Barnes ...................................... 
River ....................................... 
Barnes ...................................... 
Cem ........................................ 
Cem ........................................ 
Hill ......................................... 
Hi ll..... .................................... 
Fir .......................................... 
Barnes ...................................... 
Warren ..................................... 
Harne ...................................... 
Barnes ...................................... 
Barnes.. .................................... 
warren. .................................... 
p r n e s  ...................................... 

arch ....................................... 
River.. ..................................... 
Rocky Eutte ................................ 
Oregonian.-. ................................ 

3.994164 
4 149534 
4.070168 
4 054398 
4051680 
3.807990 
3.245153 
3.822185 
3.242892 
3.195468 a 111594 
3.128313 
3.033393 
2.67.6968 
4850660 
4.763619 
3.357196 
4.120055 
4.516405 
3.105229 
4.773837 
4.46062 
3.805009 
3.967252 
2 13537 

Peterson- ................................... 
hlary- ...................................... 
Peterson .................................... 
Marv ....................................... ~- 
Peterson- ................................... 
Mary- ...................................... 
Willamette south hase ...................... 

1 No check on this position . 2 Position checked by vertical angles only . 

Meters 

9,866.5 
14,110.2 
11. 753 5 
11. 334 4 
11,258.5 
6,426.7 
1. 758 5 
4640.3 
l, 749.4 
1,668.4 
1,293.0 
1,343.7 
1,079.9 

423.6 
70,902.2 
58,025.5 
2,276.1 la 1&2 

32,840.1 
1. 274 2 

59,406.9 
28,844.4 
6,382.8 
9,273.7 

136.6 

128.7 

25,035.6 
23,160.8 
25,481.7 
22,655.2 
17,662.0 
38,180.6 

1,760.9 
15. 077 . 5 
5. . 9 
6. t 02.0 
5,853.9 
6,719.1 
1,765.3 
8,857.0 
8,098.1 
6.952 . 1 
8,648.3 
9,211.5 
1.613 . 5 
9,102.8 

784.4 
9.223.1 

861.2 
9,689.3 

748.6 

26; 428.4 
8. 2n . 5 
p288.0 
3,767.0 
e, 218.4 

54,593.1 
mm5.2 

477 

21.661 . 1 
44,531.7 
21,951.3 
f i l a 2  

28 1. 8 
928.1 
42.6 
351.4 
752 6 
515.4 

Feet 

32. 370 
46. 293 
38. 561 
37. 186 
35, 937 
21. 085 
5, 769 

21. 786 

2E 
i242 
4.408 37 513 
1,390 

232. 618 
190. 372 

7.468 
43; 7.55 

107. 743 
e1m 

194. 904 
94. 634 
20. 941 
30. 425 

448 

422 

83. 236 
56. 568 

53. 920 
82. 334 
21. 962 

169. 700 

22; 

82.138 
75. 987 
83. 601 
74, 328 
57. 946 

125. 264 
5. 717 

49. 467 
18. 520 
21. 988 
19. 206 
22. 044 
5. 792 

22809 
28. 374 
30. 221 
5. 294 

29. 865 
2. 573 
30. 259 
2. 825 

31. 789 
274.55 
30505 

31. 544 
52. 239 
51. 990 

$E 

3: 396 

2%; 
26. 993 
76. 404 
12.359 m m  

179. 111 
174, W 

15.6 

71. 086 
146, 101 
72 019 

147. 979 
926 

3, 

?% 



28 U. S. COAST AND GEODETIC SURVEY 

GEOGRAPHIC POSITIONS-Continuefi 

Zntersection points (muntain peaks) 

Station 

Bherldan Peak, highest green tree, 

Fairdale Peak, 1903 _ _ _ _ _ _  1803.' 

Arquett (BooBsp Peak), cairn, 1903. 

Table Rock, Csirn, 1903- 
Momouth Peak (Bald Mountain) 

Forest Peak, tallest twes, 1803 

Mount Jefferson, 1903 - - - - -___ ~ _ _ _ _  
1903. 

Eayriok (Three Ffngered Jack), 
Cannfhsl Peak, highest wooded 

A& 'Peak (Grass Mountaln) 
partly clawed, wooded summit: 

Mount Washington, 1803. _ _ _ _ _ - _ - _  
PraIrfe Peak, west tree, 1903. _ _ - _ _ _  

1903. 

ak 1903' 

1W. 

Nebo, 1W 2 _ _ _ _ _ _ _  - - - _ _  _ _  _ _  - - - _ _ _ _  
Peak, wooded summlt, 

IWa.' 
Et. Mary Butte (Broken Top), 
1x0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ball Butte (Bachelor But@), 1903- 

Mount Zion, 1903 1 ___- - -  ~ - - - - -  ---- 
Diamond Peak, 1904. ~ _ _  _ _ _ _ _  _ - _ _ _  

Station ll Latitude and 
longitude 

0 , / I  (I 
4K 16 62.M 
I23 28 48.13 
46 15 08.87 

123 14 oR.81 
46 13 60.11 

122 02 23.46 
46 04 18.44 

122 15 31.06 
44 58 13.12 

122 18 31.83 
44 47 60.72 

123 32 30.76 
-44 40 21.88 
123 20 51.80 
44 40 28.06 

121 47 64.m 
44 38 09.84 

122 34 18.07 
44 37 51.62 

122 34 53.10 
44 28 48.M 

I22 34 32.47 
44 28 44.94 

121 KO 30.52 
44 m 32.38 

123 M) 07.80 
44 25 28.72 

123 40 21.52 

Walker Peak (Eowlock Mountain) 

Quartz Peak, 1804 ._._______----___ 
Old Bailey (Mount Bailey). I%-- 

Dodson (U. 8. Q. 8.) 1904 _____-___  

1804.1 

Union Peak, 1803----- _ _  _ _ _ _ _ _ _  - _ _ _  
Lost Peak (Pelican Butte), 1804 1- 

Kerby Peak, 1804 1 _ _ _ _ _ _ _  ~ _ _ _ _ _  _ _ _  

Ashland Peak, calm, 1904 -_----.-- 

Slskiyou P a .  1904 1 _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Pilot Rock. 1904 _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  
Goosenest, tall tree (Calif.), I804 8- 

Marble Mountaln (Calif.), 1804.-- ~~ 

44 10 6J.36 I 
121 46 16.88 
44 as 64.67 

121 46 68.63 
44 08 13.15 
121 46 @?.(XI 
44 09 2%5.06 

122 42 03.94 
44 07 2s.w 

124 00 42.47 
44 04 69.30 

121 41 53.79 
43 68 48.46 

121 41 14.M 

122 43 23.12 
43 31 14.91 

122 08 63.46 

43 47 8 . 4 8  

Mount Shasta top (Calil.), 1904-.- 

China Mountain (not the cairn) 
(Calif.) 1804 _ _ _ _ _ _ _ _ _ _  _ _ _ _  _-__._ 

nlwk Bdt@, cairn (Calif.), 1904--. 

Russian Peak, north point (Calif.), 

Russian Peak, south polnt (Calif.), 

Sawtooth (Calif,), lBoe _.__________ 

Thornpaon Peak (Calif.), 1804'--.. 

Crater Peak (Calif.), 1804. _ _ - - _ _ - -  

1804. 

1904.1 

I 

Latitude and 
longitude 

0 , It 

43 11 32.68 
122 02 17.01 
43 09 60.68 

122 40 13.40 
43 @a 18.86 

122 13 07.91 
43 07 09.04 

123 14 33.96 
43 03 01.86 

122 28 04.49 
42 67 07.01 

I22 10 05.17 
42 66 22.93 

I22 00 64.38 
42 49 62.47 

122 13 10.90 
42 30 49.84 

I22 08 41.72 
42 13 13.73 

123 27 3.5.67 
42 07 04.66 

122 46 23.11 
42 OB 36.W 

123 18 40.64 
42 04 51.48 

122 42 68.69 
42 @3 43.04 

I22 46 47.92 
42 01 60.60 

122 33 34.93 
41 48 67.86 

I 2 2  14 17.84 
41 34 46.67 

123 C45 26.78 
41 24 32.76 

122 11 37.81 
41 22 40.36 

122 34 28.94 
41 21 K9.25 

41 16 68.04 
122 67 01.99 
41 18 67.66 
I22 67 02.08 
40 58 20.84 

123 00 04.a 

122 K2 18.17 
40 41 63.33 

121 37 04.09 

122 m 48.78 

r~ MI a.63 

1 No check on this oaitjon 
9 Position Qecked gy vert<cal angles Only 

8 This station is not on Goosenest Mountain. 



GEOGRAPHIC POSITIONS-Continued 

Second-otder triangulation, southwest Oregon 

194 6 
8544 
E n 2  
141 9 

984.9 

1,530.6 
857. 4 

1,3061 
628 3 
152 5 

LZar6 
801. 2 

Lo887 
756.3 

2135.7 

1,591.6 

8085 

87.1 
747. ti 

1,197.3 
933.3 
3 R 3  

~ 1 5 0 . 9  

510.6 

%% 

Azimuth 

0 , ,# 

257 25 01.94 
307 22 00.23 
191 27 1258 
240 27 50.89 
282 25 37.30 
231 06 19.64 
276 54 22.10 
263 06 43.24 
297 15 08.91 
317 16 29.84 
285 38 03.83 

2 39 45.93 
53 55 25.74 
334 08 08.55 

3 47 3254 
13 42 58.36 
28 37 49.52 
78 16 55.31 

289 68 43.2 
45 49 35.4 

264 23 1 1 3  m 20 30.3 
17 45 285 

141 22 13.09 
190 a0 1240 
192 30 M.02 
?32 09 06.79 

37 35 a 7 5  
176 58 13.92 

289 57 1291 
321 48 n . 9 1  
240 12 19.10 
a17 43 06.43 

mi 29 35.67 

m 22 i ~ 6 a  

Bwk azimuth 

0 , ,I 

77 55 20.97 
127 44 21.28 
11 29 3452 
61 00 2845 

102 50 17.22 
51 19 13.54 
97 04 5278 
83 27 m.03 

117 32 59.42 
137 23 50.91 
105 50 m96 
182 39 07.42 
233 47 25.08 
154 14 50.35 
183 46 1415 
193 39 0244 
208 25 51.87 
258 06 l3.m 
109 54 50.6 
225 45 0 1 2  
74 26 38.8 
97 30 05.1 

197 44 2 1 7  
321 06 10.48 
10 34 2208 
12 33 36.73 
52 32 a 1 0  

101 49 07.64 
217 31 47.74 
356 57 40.14 
56 41 €8.44 

110 08 50.70 
141 55 58.88 
60 24 12 57 

137 51 25.a 

To station 
W r i t h m  
(meters) 

47903482 
4 7519090 
4 3763045 
4 8729755 
4 7060959 
4 5195697 
4 3273387 
46098083 
4 6052771 
4 w 9 3 9  
4 4098381 
4 4415828 
42958021 
4 4857440 
4 5942179 
4 5169815 
4 6957669 
4.3326378 
4 107500 
4 098745 
3 848761 
4 zi89Bs 
3.857296 
4 7114656 
4 6595313 
4 5155137 
4 7764040 
4 6048176 
4 1314338 
4 3282534 
4 6739534 
4 3951297 
43885358 
4 4373722 
4 39591CG 

Distance 

Meters Feet 



Station 

Bald .................................. 
cape --___-_ -__  - _. - - -. -. - -. - -- - - - -- - - -- 
sixes .................................. 
cape .................................. 
Madden- ............................. 
Bald _ _ _ _ _ _  _ _  _ _  .-.-. - - .. -. - - ..-.. __.--- 
Heads ................................. 
Madden- ............................. 
Bald .................................. 
Bald .................................. 
SquirreL .............................. 
Bald- ................................. 
Squirrel ............................... 
craggy--- ............................. 
Stack- _ _ _ _  __. -. -. -. - - - - .. - ._._._ _ _ _ _ _ _  
Squirrel--- ............................ 
craggy ................................ 
Stack- ................................ 
B”’ef_ _ _  ._ -. - - - -. -. - - - - - - -. _ _  - - - - _.. 
Grizz y ............................... 
Stack ................................. 
Bosky. ............................... 
Grizzly ................................ 
Sundown 2 ............................ 
Dolan ................................. 
Grizzly ................................ 
Sundown 2 ........................... 
Bosley. ............................... 
Stack. ................................ 
Crafgy”r _ _ _ _  - - _._. . _. _. - - - - ~ - _._______ 
Bos ey .............................. 

Elk. .................................. 
Bosley ................................ 
Pollywog .............................. 

Pollqwog __------------_ --------- ----- - 

Bosley, 1907 

Grizzly, 1907 

Sundown 2, 1Wn 

High Divide (Calif.), 1913 ___________.____ 

Long Ridge (Calif.), 1913 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Dolan, 

Red Rock, 1673 

Pollywog, 1913- _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

41 54 25.688 
124 03 17.014 
41 55 01.974 

123 55 29.821 

GEOGRAPHIC POSITIONS-Continued 

Second-order triangulation, southwest Oregon-Continued 

Gordon (Calif.), 1013 _.___________________ 

Bald Hill (Calif.), 1913 

Child (Calif.), 1913 __________________.____ 

Red Mountain (Calif.), 1913 _ _ _ _ _ _ _ _ _ _ _ _ _  
Rattle (Calii.), 1913 . . . . . . . . . . . . . . . . . . . . . .  

Latitude and 
longitude 

41 47 59.248 
123 52 03.368 
41 45 37.350 

124 01 50.0i.5 

41 42 11.049 
124 01 37.531 
41 31 28.207 

123 54 25,364 

41 37 29.286 
123 56 51.600 

0 , I? 

42 50 E 7 0 3  
124 28 03.228 

. ~ ~ .  ~. ~ ~ ~ ~ 

Bald Hill-. ........................... 
Gordon. .............................. 
Red Mountam ........................ 
Chnd ................................. 

42 u 21.848 
124 30 04.066 

42 Po z697 
124 03 31.200 
42 ?A 59.142 

124 17 02906 

42 12 a305 
124 13 X 4 7 2  

4.4494214 
4.4878593 
4.0680587 
4.0383835 

42 23 60.m 
124 21 50.599 
42 18 38.038 

124 20 57.211 

42 18 05.m 
124 24 N 9 1 0  
42 15 08.422 

124 21 57.918 

Gordon ............................... 
Rattle ................................ 
Red Mo untain........... ............. 
Mound ............................... 
Rattle ................................ 
Red Mountain ........................ 

42 11 51.953 
124 02 4I.691 

4.3121377 
4.1344431 
4.1853738 
3.4819999 
4.1708717 
4.1482512 

42 01 51.131 
124 07 20.435 
42 01 50.913 

124 00 a900 

Flint Roek 2 (Calif.). 1914 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Flint Ridge (Calif.), 1872- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

41 31 28942 
124 04 58.577 
41 31 30.443 

124 04 26.662 

High Blnfi (Calil.). Wl__________________ 

&pplcmcrJor# pointr 

CamaS (0 .8.  0. S.), 1911 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Edson, 1907 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Cotton, 1907 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Pilot Knob, 1901 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Salmon Monntdn. 1001 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Cape Blanco Lightbcma, 1907 _ _ _ _ _ _ _ _ _ _ _ _  

Mound (Calif.), 1914 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ I  41 33 30.W 
124 05 06.215 

Klamath South 2 (Calif.), 1914 _ _ _ _ _ _ _ _ _ _ _  41 31 55.332 
124 04 31.116 

41 30 4 2 %  
124 04 43.188 

43 00 08.11 
123 46 37.69 
42 52 21.342 

124 19 58.380 

42 57 22.306 
124 17 38.169 
42 50 17 .4s  

124 14 01.111 

42 46 lB.298 
124 08 58.076 

42 50 13.863 
124 33 44.m 

 cams^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bill _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bennett ............................... 
Sugar- ................................ 
Bennett ............................... 
Edson _________._.____________________ 
Edson. - _ _  - _ _ _ _ _  _____.__ __.________ .__ 
Bennett ............................... 
Johnson ............................... 
Bald ___________________.______________ sires _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Camas ................................ 
Madden. ............................. 
Head8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Cape _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

BeMetL-- - _ _  _ _  _ _  __._ _ _ _  _ _  - _ _ _ _ _ _ _  _ _  _ _  

0 . n ~  

4.203476 
4.031880 
4.473i72 
3. !U%10 
3.9gzoQ) 
3.952616 
4. 139388 
4.071472 
4.2&789 4.mm 
4.61ouy) 
3.890162 
4.086907 
2.153633 

4.353051 

- - 
jeconds 
1 meters 

8240 
i3.3 

85Q1 
m5 

859.3 
9 2 5  

792 9 
714 2 

1,824 8 
66.4 

1,021.6 
607.2 

1,558.5 
1,157.2 
1,173.7 
1,310.2 

163.2 
158.3 
259.9 

1,327.7 

1 , m a  
956.5 

1,577. E 
470. 1 

1,570. E 
549, f 

792 6 
3922 
60.9 

6 7 . 2  

77.8 
1,152 3 
/ 1 X 8  

3ao. 9 
867.8 
870.2 
SB.1 

902.9 
1,194.5 

927.3 
145.4 

1,707.0 
72L 3 

892.9 
1,358.1 

939.2 
6 i a  2 

1 , m 2  
1,001.5 

188 6 
853.7 
658.6 

1,324.7 

6883 
862.2 
539.5 
25.2 

684.6 
1,32a3 

427.8 
1,015.6 

1,827. 9 

Azimuth 

0 , ,I 

334 55 1289 

93 25 38.71 
155 40 5L42 
195 32 m20 
303 07 46.33 
88 25 66.88 

183 65 03.71 
303 55 13.16 
146 08 02.97 
207 15 3283 
167 36 5203 
238 41 37.54 
204 21 30.42 
167 51 54.22 
213 13 35.11 
223 02 50.24 
252 07 4’1.41 
331 01 3&63 
172 46 65.91 
204 29 20.94 
317 24 17.59 
196 18 45.7 
256 53 23.9 
151 34 13.6 
180 35 43.4 
192 07 55.4 
94 59 23.99 

141 00 0O.X 
175 51 3 7 , s  
157 02 20.21 
199 01 5239 
80 04 43.83 

137 51 54M 
170 19 3283 

88 50 10.29 

15i 50 C6.i4 
196 09 5639 
84 06 26.19 

127 43 W 5 1  
151 48 25.83 
127 33 35.44 
159 57 39.31 
172 59 31.44 
206 41 4i.99 
252 C2 22.75 
177 23 35.51 
230 56 44.89 
153 16 02.39 
158 35 33.97 
188 07 10.93 
343 04 10.40 
142 45 26.64 
198 53 49.13 
237 10 05.82 
284 os 2887 

225 53 44.52 
Zi3 21 15.73 
177 15 59.46 
218 01 19.08 
88 25 15.86 

166 01 51.M 
172 20 2825 
168 02 39.95 
1!94 29 43.82 

173 46 13 

164 25 1 8 %  

188 12 37.7 
207 02 16.1 
224 23 5 2 0  
260 09 4 a 5  
18 55 49.0 

115 15 51.5 
166 33 12.7 
282 27 2 2 6  
54 50 16.5 

104 41 33.4 
157 15 40.9 
231 03 59.7 
267 02 35.1 
336 20 15.7 
71 48 27.4 

Back azimuth 

0 , I t  

337 4 i  23.96 
16 11 5215 

264 01 14.11 
307 35 11.26 
331 45 09,15 
307 26 0596 
339 55 21.54 
352 58 33.45 
26 46 01.63 
i 2  08 53.66 

357 23 27.16 
51 03 07.23 
333 11 15.38 
338 30 38.46 

6 08 45.32 
163 05 47.44 
322 42 16.56 
18 57 00.92 
57 15 3119 

104 15 33.89 
344 24 55.53 
45 58 49.47 
93 27 57.33 

357 15 54.36 
38 01 37.29 
265 24 54.70 
346 01 25.56 
352 20 25.30 
346 02 29.75 
14 29 54.78 

353 46 13 

6 13 29.7 
27 04 43.1 
44 34 19.5 
80 10 40.0 

188 54 13.5 
295 11 48.5 
348 31 36.5 
lo2 33 07.1 
234 42 23.4 
284 28 a3.2 
337 11 19.4 
51 19 52.8 
87 08 n . 3  

156 22 35.5 
251 48 23.3 

Distance I 
To station 

Logarithm I (meters) 

4 3188895 
3.8977883 

4 4615122 

...... 
3.m78 
4 3779142 
3.9875981 
4.1113880 
4. 1840338 

Elk- .................................. 
Packsaddle ............................ 
High Divide .......................... 
Elk ................................... 
Packsaddle ............................ 
High Divide .......................... 
Long Ridge ........................... 
High Divide .......................... 
Long Ridge ........................... 
Gordon. .............................. 
Bald H. ............................. 
Gordon- _ _  __. . - - _ _  _ _  _ _  - - _ _ _  - _ _  - _ _  ._.. 
Child- ............................... 

3.9814483 
4 4n4592 
4 2144500 

4315B95 

Mound- ._ -. -. . - - - ._ _ _ _ _  - _ _ _ _  _ _  _ _ _  ._ - 
-8th South 2 ..................... 
Flint Rock 2 .......................... 
Mound- - -. - - -. -. .__ - - _ _ _ _  - _ _  - - 
Klamath South 2 __._______.__.._____. 
Flint Rock 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Flint Ridge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I 

3.5729608 
3.0143164 
2.8700464 
3.5800831 
2 8891572 
3.1700823 
3 . 1 8 4 ~  

Meters 

?E: 

11.40887 13,955.71 

6,291.16 
11,680.01 
11,503.47 
1 4  231.57 

337.14 

44,270.77 

zs, 640.91 
38,898.18 
2q=w 
a640.54 
51,64514 
19,962 05 
6, 911. n 

a m x 4  
Q 718 47 

1 2  923.74 
15,276.84 
11,099.3 
4460.8 
6, 206 3 

16, 109.9 
6,615.5 

14,847.0; 
31 289 2: 

21 523.9; 
19: 612 61 
9,581. % 

zs, 758.34 
1% 812 6: 

32,155.49 

la: 891: I# 

14,842 31 
14,303.24 
10,625.14 

19,586.18 
13,=30 
16,423.49 
19,504.66 
14, 239.01 
6,371.34 

17,069.79 
22,213.64 
28,146.31 
30,751.01 
11,642.83 
10,924.05 
20 546.49 
13: 628.34 
15,324.06 
3,033.88 

14 813.98 
14: 088 61 
a 7 4 a  77 
1,033.51 

741.39 

1,47%39 
563Qn 

5.05 

15,976.3 
10,761.7 
w7m5 
5737.0 
9 817.5 

13.784.4 
1 / m 9  
19,426.3 
31,966.9 
22544.3 

lI,Wi6 
142 4 

2EE 

&E% 

a966.4 

$E 

Feet 

48,695. I 

35,515.5 
67,799.1 

45,5521 

46.715 8 

46,926.5 

2% 
53,w.7  
e9915 

20 m3 
56’OL&1 
~ 8 7 9 . 3  
929343.4 
100 €sa9 
3 i l S a 2  

3%: 

2%; 
4 7 l 2 3  
54275.7 
9,9536 

12,2728 
a m 8  
5 4 3 2 4  

1 2  476.1 
254l-8 

19.63 

52,416 
35,307 
97,869 
5,m 32 210 

3s, 677 
a734 

10% 878 

24 477 

zg 

3; 
“.E 



GEOGRAPHIC POSITIONS-Continued 

Second-order triangulation, smithwest Oregon-Continued 

1 1~8.0 
i032.7 
11050.7 
801.6 

757.1 
1,0485 

1 , m g  
951.9 
824.9 
519.8 

1,133.7 
1.0485 

2L3 
gg3.9 

1,233.7 
W . 8  
245.1 
891.6 

1,7l3.1 
883.7 

1,245.0 
9387 

1 149.6 
(323.4 

812.7 
1,253.4 

157 51 07.6 
198 51 59.3 
247 17 31.1 
1 37 51.5 
21 23 13.9 
323 29 57.2 
354 07 08.9 
33 21 26.6 

323 13.2 
326 15 55.8 
530 31 15.7 
345 13 25.4 
349 19 47.5 
136 n 30.2 
182 37 34.1 
190 12 16.2 
165 31 17 
267 15 24 
E3 56 32 
351 (13 52 
320 23 39.1 
97 02 14.9 
147 28 25.6 
24 42 27.0 
113 45 08.3 1s 41 52.2 
163 24 36.5 

77 10 30.9 
217 03 43.9 
12 01 57.3 
109 41 45 
le0 51 27 

w 15 39.7 
333 20 20.5 

2ss 27 14 
323 41 14 

DistanW I 
I- 

Latitude and 
longitude Azimuth jack azimuth To station 

Logarithm 
(meters) 

Station Feet Meters 

-I 0 I I ,  0 , I ,  

)37 49 01.7 
18 53 49.5 
67 25 33.4 
181 37 48.5 
201 22 22.6 
143 37 32.6 
174 07 13.3 

74 25 15.8 
153 21 55.6 
143 04 47.0 
146 22 04.7 
150 36 33.0 
165 17 06.8 
169 22 18.4 
316 26 56.7 
2 38 06.5 
10 15 15.3 
345 30 13 
8 7 2 0 0 5  

171 05 34 
140 26 28.1 
276 55 54.6 
327 19 00.1 
204 38 33.0 
293 38 47.9 
330 32 26.7 
343 16 15.1 
106 30 25 
143 42 18 
257 08 23.7 
37 09 44.4 
192 01 17.0 

340 47 40 

213 20 42.6 

2 3 5 8 %  

m 31 m 

0 , It 

42 44 37.462 
24 30 45.408 
42 52 34.055 
24 32 35.319 

42 51 24.5% 
24 32 46.180 

43 00 56.028 
124 18 42.037 

L24 25 22.992 
43 07 26.730 

Bill, 1907 ____________________-------.-.-- 

Coquilb River Lighthow. 1Wn ___._._. 

42 39 36.741 
124 20 46.036 

42 40 00.69 
124 28 30.47 
42 35 39.S 
124 24 21.09 
42 24 07.942 
124 07 38.W 

42 21 55.52: 
124 07 38.62: 

42 19 40.35 
124 25 41.00 
42 18 37.25: 

124 20 5gw 
42 08 26.34 
123 57 5158 

181 09 53 
M2 12 46 
121 OB 40 
196 40 31.0 
Z2.4 02 21.3 
m 39 a5.5 
153 32 31.8 
70 13 33 
96 40 12 
118 47 52 
3 5 3 9 0 2  
50 16 55 
67 09 06 
79 37 10 
36 00 10 
50 42 51 
67 33 49 
111 14 41 
124 58 26 
133 11 31 
75 40 12 
128 05 44 
149 36 13 
7 8 3 8 0 4  
130 18 37 
150 56 53 
22 17 15 
46 29 43 
79 31 15 

131 07 21 
22 33 44 
48 01 56 
81 49 47 
13a 38 20 
257 22 44 
2872436 
53 59 42 
79 59 59 
58 49 24 
93 27 49 
59 14 48 
94 00 18 
75 07 34 
119 43 14 
323 24 28.0 
326 22 50.6 
331 44 09.6 
334 14 58.4 

9 146.6 
Is' 91s 8 
l< 693.2 a 158.9 
29 978.0 

27,621.7 

3.?: 419.3 
q 4 2 5 . 2  
36,4882 
37 601.7 
21' 699.1 
44 332.2 
38 473.8 
37'658.0 4 17.8 
45 823.0 
gl33.9 
20,777.2 

37393.7 

3%; 

28 892.8 
37'082.5 
26 371.1 
17: 912.8 
19 920 1 desi0 
24,509.3 
17 181.1 
ls'S8.8 
28'364-5 
d m . 1  
15. w. 0 
26,371.7 
25, m.9 
19,218.4 
19, m. 9 
19 093.7 
1s) 817.0 iim. 5 
1s' 573.7 
6: 531.6 
7,219.6 
6 878.8 
i32a5 

1 0 3 5 8  Small hill southweat (south) of Bosky, 

Bt. Cborgea Reef Lighthouse (Calif.), 1913 

1913. 
42 07 36.91 
124 13 33.88 

41 50 13.643 
1% 22 26.347 

1,138.8 
78.2 

425.9 
6m. 9 

mi. 4 
885.6 

216.3 
896.4 

1,840.1 
740.9 

1, r141. 1 
353.3 

1,809.5 
159.0 

646.4 
487.4 

28s. 5 
701.6 

1,297.1 
919.2 

1,215.0 
154.1 

1,595.9 
120.8 

I, 582.7 
837.4 

1,397.2 
87L 5 
104.9 
691.3 

1,398.2 
441.8 

- 

62 %I I% 
141 12 50 
16 46 32.5 
44 12 26.7 
54 53 49.3 

4.228241 
4.138508 
4.6350708 
4.4768024 
4.5716709 4 44124% 

73 4.5 1RB 
W n d  peak north of Preston Peak 

pRston Peak (Calif.), 1914 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
(Calif.), 1914. 

41 52 09.12 
123 36 38.40 

150 03 iS 
t76 22 25 
E@ 31 59 
115 27 12 

4.355535 
4.569328 
4.573086 

41 50 07.01 
123 36 38.85 3 52 zs 

1592854 
115 48 15 rn 29 19 

Preston Peak sonth (Calif.), 1914 ______. 

Bear Mountain (Calif.), 1913 _ _ _ _ _ _ _ _ _ _ _ _  
41 49 59.64 
123 36 32.11 

41 47 45.71 
123 40 15.30 

41 44 58.65 
123 47 06.88 

41 44 20.95 
1% 47 21.09 

41 44 09.35 
123 47 30.36 

247 17 OR 
190 59 1s 
?@ 40 21 
312 58 04 
2553033 
Bo7 54 57 

Four Brothers No. 1 (Calif.), 1914 ______. 
120 n m 

Four Brothers No. 2 (Calif.), 1914 _ _ _ _ _ _ _  
Four Brothers No. 3 (Calif.). 1914 _ _ _ _ _ _ _  

S%ii  
310 07 59 
330 48 09 
202 12 38 
2 2 6 2 3 3 0  
259 21 51 
310 I 49 
202 29 13 zn 55 49 

Fom Brothem No. 4 (Calif.), 1914 _ _ _ _ _ _ _  41 43 42.61 
la3 47 39.77 

281 40 29 
312 27 54 n w n~, Crssesnt City Lighthouse (Calif.), 1913 1. 

Peat No. 6 (Cau.), 1914 1 

Bawtooth north (Calif.), 1914 1 

B a a t h  sonth (Calif.), 1914 1 

Peak No. 8 (Calif.), 1914 1 

€to& (Calif.), 1914 

41 44 39.38 
124 12 06.67 
41 39 51.73 

ibi Si 25 
233 49 31 
259 48 11 
238 41 33 
273 18 21 
2 3 9 0 6 5 8  
273 50 51 
255 02 18 
299 36 21 
143 26 19.4 

123 39 05.22 
41 36 51.30 
123 42 36.17 
41 36 45.29 
123 42 37.64 
41 33 03.40 
123 46 29.a 
41 34 45.351 
124 07 19.07C i46 24 45.0 

151 45 42.8 
154 16 41.8 

1 No check on this pasition. 



GEOGRAPHIC POSITIONS-Continued 

Second-ordw triangulation, northwest Oregon 

45 12 52.574 

45 16 41.666 
123 52 37.963 

45 26 48.757 
123 43 52475 
45 30 32.719 

I23 53 14.555 

45 29 32059 
123 55 01.442 
45 32 12705 

123 51 06-282 

m 45 is.= 

Etation 

1,623.0 

1,286.3 
821.4 

1,505.2 
1.140.3 
1,010.1 

316.0 

889.7 
31.3 

392.2 
136.3 

411.1 
Heho, 1908 __.___________________________ 

Buzzard Butte, 1908--- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Ginger, 19G8.. ______.___________________. 
Shell Point, 1866 _______._______________ ~ 

Boulder Point, lggrj . . . . . . . . . . . . . . . . . . . . . .  
Doty, 1908 .___.___..____________________ 

Oreen Hill 2, 1908 45 33 43.759 
123 66 52023 

45 30 x 2 3 7  
123 66 30.m 

Pitcher Point, 1866 ____________.________. 

Miami, 1875 

Crag, 1875 _____._________________________ 

Foley, 1875 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

h-eahkahnie, 1875 _ _ _ _ _ _  _ _  _ _ _ _  - - _ _ _ _ _ _ _ _ _  ~ 

1,351.0 
1,128.3 

748.3 
6722 

Saddle Mountain, 1874 _________________. 
Tillamook Read, 1874 __________________. 
Battery (Wash.), 1873 

Ecarboro Hill 2 (Wash.), 1873 _ _ _ _ _ _ _ _ _ _ _ _  
Saddle Mountain 2, 1909- ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _  
East Battery (Wash.), 1911 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Fort Stevens longitude, 1911 _ _ _ _ _ _ _ _ _ _ _ _ _  

45 38 23.100 
123 49 15.464 
45 39 06.502 

123 49 19.340 

Latitnde and 
longitude 

867.5 
334.9 
200.7 
4187 

0 # It 

44 14 05.950 
123 59 29.450 
44 11 58856 

124 01 58112 
44 08 22.238 

124 05 05.492 
43 54 19.202 

124 00 Ol.690 

45 44 38.021 
I23 66 25.770 

45 68 09.029 
123 41 03.038 
45 57 64.397 

123 57 55.021 
46 16 36.442 

124 02 50.446 
46 15 28531 
123 54 55.717 

45 58 09.238 
E3 41 02905 

46 16 45.013 
124 02 38160 

46 12 a6.559 
E3 57 38463 

43 46 07.738 
124 05 07.382 
43 41 43.076 

123 54 %.a28 

43 43 17.265 
124 07 57.316 
43 41 53.870 

124 04 44.801 

44 28 09.277 
123 50 36.138 

1,173.9 
557.1 

278.8 
66.7 

1.679.5 
1,184.7 
1,125.2 
1,oso.l 

881.0 
1,193.3 

285.2 
625  

L391.5 
817.0 

820.0 
824.6 

44 45 21.990 
124 02 57.168 

44 41 =.&IO 121 ~ f f i . ~  
44 58 30.732 

123 47 49.114 

45 01 11.324 
124 00 00.570 
45 03 41.316 

123 58 01.778 

secpnds 
metem 

1u 

276.2 
653.6 

1,818.6 
1,290.4 

m 4  
188.9 
m 7  
37.7 

2388 
185.1 

1,329.5 
573.9 

5328 
1,283.0 
1,662.6 

0 s 7  

m . 3  
?gg8 

6% 8 
1.257.4 

1, om 2 
138 8 
9&7 

1, 076. a 
349.6 
l2.5 

1,215.4 
38.9 

45 34 
58824 I 1,816.1 

123 54 21.149 45R5 

Azimuth 

0 I ,I 

229 27 15.52 
330 ZL 19.77 
219 24 0284 
323 19 57.27 
2oa 08 17.47 
307 30 a 4 9  
163 00 0299 
175 28 50.13 
181 08 58.34 
267 50 28.06 
204 12 36-46 
240 14 40.87 

162 11 15.38 
#19 31 01.91 
215 50 22.72 
219 00 36-31 

176 16 46.58 
2A 19 02.67 

352 09 02.33 

305 08 14.54 
332 47 21.35 
355 26 28.36 
181 38 21.57 
326 16 13.55 

3 45 24.82 
32 48 02.73 
39 23 55.07 

287 07 17.23 
7 33 02.60 

305 29 37.68 
10 50 22.70 
29 19 37.92 

lis 41 20.22 

im 50 10.21 

280 19 m.81 

24 32 0 s . ~  

7 03 20.38 
44 29 03.323 
308 24 08.63 
349 21 1843 
16 23 27.81 
4 10 31.34 

31 26 39.75 
299 28 11.23 
342 23 53.60 
358 13 09.87 
231 05 09.53 
289 04 00.23 
316 40 16 6 .~. 
42 5 29:2 
45 50 49.9 

294 22 00.9 
309 17 126  
329 54 02.7 
351 57 17.9 
187 48 25.9 
268 27 687 
309 38 32.9 
350 01 11.98 

4 57 2 4 . 6  a 25 iS.35 
45 44 32. 55 

355 56 58.81 
40 33 55.81 

196 50 a 3 9  
175 31 51.48 
218 23 30.08 
317 55 35.48 
320 46 0871 
351 24 2881 
16 56 4422 
38 34 3220 
268 42 40.0 
355 30 47.5 
320 29 07.9 
349 35 41.4 
330 47 429 

6 45 & 3  
101 42 07.9 
88 63 47.6 

140 44 16.3 
150 57 05.0 
283 22 31.2 
320 57 37.2 
350 05 36.1 
141 12 59.3 
211 48 36.8 

Back azimuth 

0 I It 

49 45 43.87 
150 32 56.71 
39 25 46.51 

143 32 17.37 
ZL 10 30.09 

127 45 a24 
342 56 29.85 
355 27 29.19 

88 01 75.46 
24 16 08.19 

299 33 58.58 
342 07 22.78 
29 38 05.44 
35 52 a22 
64 09 57.19 
300 47 57.04 
356 16 30.83 

80 31 37.75 
172 13 23.87 
209 25 55.84 
125 27 13.95 
152 56 01.78 
175 28 53.94 

1 38 28.00 
146 25 00.10 
183 43 27.29 
212 37 16.08 
219 13 14.49 
107 15 54.42 
187 30 57.97 
125 38 51.04 
190 46 54.17 
209 18 13.87 

I 07 m.n 

60 29 09.20 

91 zs 10.28 

187 
22A 
126 
169 
196 
184 
211 
119 
162 
178 
51 

109 
138 
222 
2L5 
114 
129 
149 

7 
88 

129 
170 
184 
m4 
225 
175 
220 
16 

355 
38 

138 
140 
171 
196 
218 
88 

175 
140 
169 
150 
186 
281 
268 

330 
103 
141 
170 
321 
31 

in 

320 

01 
20 
29 
3 
19 
09 

34 
29 
13 
og 
11 
45 
01 
48 
25 
25 
55 
57 
48 
30 
39 
01 
56 
21 
40 
57 
30 
56 
30 
34 
a) 
51 
25 
60 
!B 
54 
31 
44 
39 
57 
43 
36 
41 
28 
47 
28 
13 
09 
09 
60 

m 

Distance I 
IiiG To station 

4663.1729 
4.6162801 
3.7157932 
4.5995461 
4.0499199 
45477197 
4.3680881 
4.515W2-5 
4.5649885 
4.3256415 
4.2210185 
4. 5081271 
4.2180824 
4.3894467 
4.4428470 
3. Elm79 
L264rn 
3.7010105 
3.8949564 
4.1419167 
4.3732987 
4.7951057 
4.4548-517 
4. t3W.945 
4.5541368 
4.7834042 
3.8465742 
4.4751178 
4.7508552 
4.5714876 
4.497864j 
4.2245561 
4.4707073 
4.2171846 
4.5384283 
3.7251179 

25.83 1 Buzzard Butte __.___._......___...____ 1 4.3415494 
51.98 Ginger ______........__..__.--...---.-- 4.1470643 
32.10 35.92 ' I Buzzard Hebo ____......______._.......-----.... Butte .......________...._____ 4.5356369 4.4o94001 

25.77 I Shell Point ___.____..._......._----.... 3.4745100 
57.12 I Oinm ________._._____________________ 4.1870013 

2; j is. 8 
36.8 
59.52 
55.90 
12 29 
54 10 
01.58 

44.22 
47.46 

40.67 
16.64 
57.95 
a39 
30.08 
47.5 
51.5 
60.3 
14.4 

m. 11 

32.20 

3.894747 

05.1 Scarboro Hill 2 .__...____...._________. 4.00777g 
11.0 Saddle Mountain 2.. __._.___._._._._. 4. W~ICO 
00 3 Tillamook IIesd. _.._______._____.____ 4.549441 
22.8 East Battery _____._._.......__________ 4.010456 
34.3 Scarboro Hill 2. ________.___._ _ _ _ _ _  - - - -  3.820391 

Metars Feet 

-I 

zs, 807.38 
23.82207 
11.905.02 

34: 327. o(1 - - - - -  - -  
25,668.49 
2,982.02 

15,381.59 
13.738 8 
4: 156.7 
7; iii. o 
m, 203.1 
6,806.0 

6,816.1 
7.847.8 

...~ .. ii, 9a7.44 
13.m. 48 
14.134.98 
la, 084.07 
1.865.89 

w.: 739.7 
3% n4.2 
lo, 380.0 
21,7967 
44.2356 
36.7361 
ici; lao. 7 
44,215.1 
35,435.7 
lo, 243.7 
6,012 9 



station 
Meters 

5upplcmenlaru poi* 

Yaquina Head Lighthouse, 1908 ___------ 

Feet 

-- 

Paquina Lighthouse, old, l9OE _____-- - - -  

9,095.3 
2750.9 

29,673.7 
9.941.7 

11,7256 
22057.6 
14.678.5 7,665.1 

xLB59.5 
4081.4 

GEOGRAPHIC POSITIONS-Continued 

Second-order triangulation, northwest Oregon-continued 

29,840 
9,025 

97,354 
32,617 
38.470 
R 3 6 7  

48,158 24148 
80,248 
13,325 

Latitude and 
longitude 

1,284.9 

2971.9 
2812.4 

771.2 
1791.6 
1:32%.4 
2736.3 
3,006.0 

857.9 
1,57l.6 
1,429.3 
694.588 

0 , I# 

4,216 
10, loo 
7,062 
9,750 
9,22/ 
2,530 
5.818 
4,358 
R.977 
9.862 
2815 
5.156 
4,669 
2m.e 

44 40 a5.898 
I24 04 41.672 

44 35 16.400 
124 03 56.982 

44 31 21..165 
lH 03 42471 

44 40 32.49 
124 04 23.07 
44 M) 07.12 
in 52 11.04 ._ 
45 21 &sa 

123 55 43.54 
45 29 a628 

123 54 a532 
45 29 28.621 

45 2€l 19.519 

45 30 09.21E 
123 I 53.47: 

in 52 u r n  
123 52 lam 

45 30 09.9% 
123 52 21.4% 

- 
~ 

iecOndS 
L meters 

- 

1, im. o 
915.6 

5062 
1,257.0 

850.9 
936.3 

1,0029 
5081 
219.8 
242.5 

1,501.6 
947.6 
111.9 
396.0 
821.8 
972 8 
601.4 
m 9  
m. 5 

1,160.9 

m 3  
466.1 

- 

Azimuth 

194 37 27.8 
229 41 25.8 
120 58 03.2 
174 19 50.6 
IS6 27 39.5 
308 37 41.8 
183 53 3 2 9  
I85 57 4fJ.6 
314 42 6111 

4 31 14.2 

133 06 39.9 
208 40 50.4 
70 43 29.0 
93 15 M 7  
79 55 37.3 

10s aa 39.4 
323 47 3 2 4  
351 50 a 5  
42 16 30.4 
87 34 41.9 

147 45 4.5 0 
351 26 30.0 
20 44 05.1 
88 12 39.1 

3ack azimuth 

* , It 

14 38 41.2 
49 42 32.8 

141 07 56.5 
$54 19 19.3 

5 28 15.1 
126 47 03.3 

3 54 04.7 
5 m 14.0 

134 52 0 9 7  
I84  31 041 

To station 

- 
Distance 

Logarithm 
(meters) 

3.9.58817 
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Feet 
2,713.8 

1,885.6 
619.9 
758.2 

ELEVATIONS 

The elevations given in the following tables are referred to mean 
sea level. The stations are divided into three classes: First, those 
fixed by direct connection with sea level, the elevations of which are 
subject to a probable error of r t O . l  meter; second, the stations in 
the main scheme fixed by reciprocal measures of vertical angles and 
subject to probable errors varying from rt 0.1 to rir: 1.5 meters; and, 
third, the mtersection stations, the elevations of which are ksed by 
measurement of vertical angles which are not reciprocal (the station 
not being occupied). The probable errors of these last elevations 
ma be as great as f 3 meters. 

J i c e  recent adjustments have chan ed the elevations of bench 

stations, as given in the following table, do not a ree exactly with the 

however, and it did not seem advisable to readjust the trigonometric 
elevations to eliminate these discrepancies, especially as the probable 
errors of the class 2 and class 3 elevations are several times as largo 
as any changes that would be made by the readjustment. 

marks in Oregon by slight amounts, t % e elevations of the class 1 

latest adopted elevations of these points. The 8 iflerences are small, 

TABLE OF ELEVATIONS 
Idaho- Washinoton arc 

refers -- 
Ch88 8-Contd. 

Meters 
Maryhill (U. S. S t e  t l o n  965.4 

G. S.). mark. 
John. ______.____ ~ - .  .-. do ...... - 7%. 2 
Stacker _ _ _ _ _ _ _ _ _ _ _ _  ... do _ _ _ _ _ _ _  OM. 2 
Lookout _ _ _ _ _ _ _ _ _ _ _  -..do _ _ _ _ _ _ _  1,988.7 
Hucklc--. - - - - _ _  - - ~ - ._.do _ _ _ _ _  ~ - 1,458.1 

Point to Point to 
Station 1 e{$$&, I Elevation / /  station I ,z$i& I Elevation 

Alkali. _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Job _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  
Etanflcld west b s e -  
Etanflcld east base. 

---- I refers I 
8 t a t  1 o n  

mark. 
... d o  _ _ _ _ _ _ _  
... do _ _ _ _ _ _ _  
-.. do .-...-. 

Class d 

Nyasa _ _ _ _ _ _ _ _ _ _ _ _ _ _  
B. M. G __________. 
Eilver. _ _  _ _  - _ _  - - - - -. 
Shafer ... __________. 
Mitchell _ _ _ _ _ _ _ _ _ _ _  
Oregon - I d a h o  

boundary monu- 
ment. 

Squaw _ _  - - - - - - - ~ - - - 
Iron ___.____________ 
Dry ______._________ 
Beaver _ _ _ _ _ _ _ _ _ _ _ _ _  
Medical __._ - _ _  - _ _ _ _  
Maxwell ... _ _ _ _ _ _ _ _  
Fanny ________.____ 
La Grande. _ _ _ _ _ _ _  - 
Powder _ _ _ _  ~ _ _ _ _ _ _ _  
Emily _ _ _ _ _ _ _ _ _  _ _ _ _  ~ 

Birch-. _. _ _  -. 
BigHill _ _ _ _ _ _ _  ~ .__. 
Laurila. _ _ _ _  _ _ _  - _ _ _ _  
Echo ______________. 

Ex ansion (a. 8. 

Alder ib. 8. 0. 5.) ~ 

Ella---- ~ - _ _  _ _ _ _  - - - - 
Mont omery (U. 
Toby (U. 5. 0. 6.)- 

8 . 8  

a. 3. S.). 

Mrters 
827.17 

513.78 
188.94 
231.11 

.-.do _ _ _ _ _ _ _  697.0 

... do _ _ _ _ _ _ _  863.6 

.--do _ _ _ _ _  - ~ 2,6132.0 

... do _ _ _ _ _ _  ~ 2,313.9 

... do _ _ _ _  _ _ _  1,087.6 

... do ______. 700.9 

--.do __._ ~ - - 1,800.2 
__.do _ _ _ _ _ _ _  1,078.8 ... do _ _ _ _ _ _ _  1,878.1 
.-.do _ _ _ _ _ _ _  1, Q(13.9 
--.do _ _ _ _ _  - - 1.988.1 
-.-do _ _ _ _ _  _ _  2,6& 6 
.-.do _ _ _ _ _ _  - 2,182 6 
... do -_____-  849.7 
... do _ _ _ _ _ _  ~ 2,714.1 

... do ______. 1,848.4 
--.do _____. . 1,398.8 
..-do _ _ _ _  ~.. 1,169.0 
... do -....-. 422.9 
... do _ _ _ _ _ _ _  217.0 

... do _ _ _ _ _  _. 309.9 

-..do.. _ _ _ _ _  398.7 
__.do _ _ _ _ _  _ _  402.2 
... do _ _ _ _ _ _ _  748.7 

-..do. _ _ _ _ _ _  449.2 

Big Huckleberry.. - __.do. ____. . 
 observation^.-..-. -.. do ... _ _ _ _  
Little * _ _ _ _  - - ~ _ _ _ _  - - --.do _ _ _ _ _  - - 
Mount Hood (U. 5. ... do _ _ _ _ _ _ _  

G. 5.). 

1,281.2 
1,262.3 
1 290.9 
3: 430 

2 %  
4:: 
6 623 6 713 
1 161 

am 
i 788 

2E 
3,835 
1, 387 
712 

1,017 

1,802 
1,616 
2,460 

8. E.). 

tdn, cairn.1 
Echo Cathol ic  T o p  of 

ChurchspIre. 1 cim. I 
Gate 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _  Ground ... 

3&5. 0 
59. a 

702.0 
2,159.0 
2,725.9 

208.4 

122.8 

I 1,474 11 
I 1 No check on thla elevation. 

I Leveling by the Paoillo Power & Light Co. in 1980 gave an elevation of 2,711.0 feet for this station. 

- 
Feel 
3,136 

2, 379 
3229 
626 

4,784 

4,674 
4,092 
4,978 

1,lW 
1!M 

2, 303 

8E 
e87 

403 

1,211 
412 
412 
318 

2, 77.9 

4, '2x3 
4,141 
4,235 
11,253 

- 



38 

refers ~- 

Qround--- 

..do--. __._ 

U. 8. COAST AND GEODETIC SURVEY 

TABLE OF ELEVATIONS-Continued 

Idaho-California arc 

Meters 
2,045.4 

1,680.6 

Station 

..do _____.. 
-.do _____.. 
.. do ... ___. 

Claaa I 

Burns bench mark c 19. 
Lakeview bench 

mark M 16. 
Klamath  Falls 

bench mark A 16. 
class .a 

Vale- - _._ _ _ _ _ _ _ _ _ _  
Beulah. - - _ _ _ _ _ _ _ _ _  
Freezeout _ _ _ _ _ _ _ _ _  
Star __..._.________ 
crow - - _-_---  _ _ _ _ _  
Riddle-.. _ _ _ _ _ _ _ _ _  
Burns _ _ _ _  - - _ _  - - _ _  - 
Jack. - - - - - - _ _  -. -. 
Grays ... .-- .-. _ _ _  - 
Wagontire- _ _ _ _  _ _ _  
PaIsley,south baser 
Paisley. north base 

1,036.0 
2,851.0 
2,412.8 

.. 
Sharp _________. _._ 
Diablo .________ _ _ _  
White _ _ _ _ _ _ _ _ _ _ _ _ _  

-.do _ _ _ _ _ _ _  
--do _____.. 

..do _ _ _ _ _ _ _  
Finial _ _ _ _ _  
Cupola .... 
Cairn, top. 

Aspen ____. ~ _ _ _ _ _ _ _  
Hoffman _ _ _ _ _ _ _ _ _ _ .  

1,947.6 

1,930.4 

2,387.9 

1,345.7 

1,348.6 

2,680.9 

ffrfzzly ... _ _ - _ _ _ _ _ _  
Eddy.. _ _  - _ _ _ _  _ _ _ _  

Clrrsa 3 
Lookout Mountain 

T o p  of 
house. 

Oround-.. 

w k .  
Juniper Mountain, 

Burnt River Moun. 
Castle Rock (U. 9. 

Owyhee Mountainr 

peak. 

tains. 

0. 5.). 

2,505.0 

2,4823 

Point to 
which 

elevation 
refers 

S ta t ion  
mark. 

-.do _ _ _ _ _ _  
--do _ _ _ _ _ _  

-.do _ _ _ _ _ _  
-.do _ _ _ _ _ _  
..do _ _ _ _ _ _  
..do _ _ _ _ _ _  
..do _ _ _ _ _ _  
-.do _ _ _ _ _  - 
.-do _ _ _ _ _ _  
..do _ _ _ _ _ _  
.-do _ _ _ _  _ _  
.-do 
..do _ _ _ _ _ _  
..do _ _ _ _  ~. 
-.do _ _ _ _ _  - 
..do _ _ _ _ _ _  
..do _ _ _ _ _ _  
 do _ _ _ _ _  - .  
..do _ _ _ _ _ _  
..do _ _ _ _  _ _  
.- do .-.... 
..do _ _ _ _ _ _ .  
-.do _ _ _ _ _ _  
-.do _ _ _ _ _ _  
..do _ _ _ _ _ _  
-.do _ _ _ _ _ _  
..do 
..do _ _ _ _  ~ -. 
.-do.- _ _  ~ - 
.-do _____. 
.-do _ _ _ _  _ _  
..do _ _ _ _ _ _  
..do _ _ _ _  _ _  
.. do ....-. 

Ground-- 

~ .do..... - 
Summit.. 

Cairn,mid 
dle polnt 

Eummit.. 

Ground -. 
T o p  of 

house. 

Elevation 

2,649.2 
8UL188.0 

- 
Meters 

1,254.61 

1,443. OB 

1,274. 57 

966.1 
1, 770. 6 
I, 671.7 
I, 841. 7 
1, 798 0 
1,937.4 
1609.1 

I, 881. 6 
I, 982 6 
I, 864.4 
I. 346.3 
I, 749.0 
I, 873. 1 
I, 891.9 
2, 035. 8 
2,444.4 
1, .%5.3 
1, ma 9 
2# 114.0 
4574.6 
2,415. 6 
2,202. 6 
2, 502 6 
2# 418 4 
1,628.6 
I, 892.4 
1,451. 6 
1, 174. 1 
2,801.7 
I, go6. 0 
1,7453.4 

2,1724 

1,973. 7 

2,381.9 

2, m7. 0 

1: 708.5 

2, 571. 9 

Top _ _ _ _ _ _ _  
-.do _ _ _ _ _ _ _  
S t a t i o n  

mark. 

- 
Feet 

4,149. E 

4,734.4 

4, 181.7 

3,166 
5,829 
6, 485 
6,042 
5,892 
6, 358 
6, 279 
5, 600 
6,173 
0,m 
4.444 
4,414 
5,738 
6,146 
6,207 
0, 679 s,om 
8,318 
7,477 
4 936 
8,447 
7,925 
7,228 
8, 210 
7,928 
8, 289 

7,133 
8,a 
6. 263 
9,033 

7, I27 

fl, 475 

$E 

7,815 

s, 847 
8, 438 

1,128.3 

1,127.3 

1,984.4 

Station 

-.do _ _ _ _ _ _ _  
-.do ____.__ 
-.do.. __.__ 
Oround-.. 

~ 

Ch88 S-Continued 

Kings Mountain, 

Placidla B u t  t e. 
summit. 

summit. 

1,871.1 
1 , m 5  
1,852.0 
1,701.3 

Iron _ _ _ _  - ..- .. 
Steam Mountain ... 
Beatys B u t  t e, 

summit. 

Cairn, top. 

T;fuse.o f 
Oround-.. 
T o p  of 

house. 
Ground--. 

Little Juniper, sum 

Glass Butte, sum- 

Hampton Butte, 

Crook Peak, high- 

Paisley high school. 

Paisley Methodist 

Drake Peak (U. S. 

mft. 
mit. 

summit. 

est point. 

Church. 

2,399.2 

2,472 6 

2,045.3 
2,124.9 

2,407 

0. 5.). ' 

Drake Peak, look- 
out house. 

Peak Brat north of 
station Drake. 

Monument Moun- 
tain (U. 5.0.6.). 

Gearhart. - - - - _ _  - - _ _  
Mount McLough- 

Iin (Mount Pitt). 
lookout houw. .. 

Weed Lumbar Co.. 
e& chimney. ' 

Weed Lumber Go., 
west chimney. 

Black Fox _ _ _ _ _ _ _ _ _ _  
Turret 
Soldier _ _ _ _ _ _ _ _ _ _ _  _ _  
Dixie ___._______ ___. 
Bald Mountain (U. 

Burney (U. 5. 0. 

Boliver, lookout 

Crater (TJ. 5.0. S.). 
Bonanza, lookout 

Granite 1 _ _ _ _ _ _ _ _ _ _ _  

5. 0. 6.).  

5.). 

house. 

house. 

Point t o  
Elcvation 

Fed 
0,711 

5,613 

4 367 
$E 
0, 143 
6, 390 

6, 333 

7,834 
4,416 

4,425 

8,- 

8,218 

8,144 

7,287 

: % 
3, 7oa 

3,098 

6,610 

s, iao 

5: 682 
4% 
7,871 

s, 112 
8,679 
6,971 

8,081 

1 No check on thls elevation. 
8 The elevation of this point was determined by second-order leveling in 1931, but the adjusted elevation 

is not avallable at the time this publication gow to presa 



Station 

Class 1 

Oregonian _ _ _ _  - - - 
Willamette north 

base. 

beso. 

ststion. 

Willamette souLh 

Roseburg latitude 

Central Point as- 
tronomical sta- 
tion. 

Oazelle astronoml- 
(*a1 station. 

Redding astrononi- 
ical station. 

class I 
navis ______- - - - -  .- 
Star _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Barnes _ _ _ _  .. - __.. . 
Warren.. .__.__ ~ - .  
Rocky Butte--.--. 

Bterling. - - - - - - -. .-. 
Spur-.. . . .. ..-. ... 
Round (Calif.) ..... 

Claaa 9 
Mltchcll (Wash.)-.. 

Raglo (Old Raldy), 

Squaw, cuirn ... __. 
Sheridan Peak..--. 
White church spire 

wc'ct of Rrookq 

maim. 

Arquett (Soosap 

Table Hock, cairn.. 
Chemaws t m k -  - _ _  

Peak), calm. 

Salem Capitol, 
dome. 

Monmouth Peak 
(Bald Mountain). 

TRIANGULATION IN OREGON 

TABLE OF ELEVATIONS-Continued 

Washington-CalZfornia arc 

Elevation 

- 
Metera 

80. 22 

101.39 

118.62 

165.24 

389.92 

848. m 
202. 18 

900.3 
I) 32% 7 
383.6 
3R 9 
186.3 
as. 7 
60.2 
325.8 
296.8 
345.9 
289.7 

383.3 
354.4 
437.2 

626.2 
872.3 
389.8 
381. 0 
202 2 
748.3 
,800.3 
,294.6 
,222.7 
,874.1 
453.3 
Boa 7 
,587.1 
,801.2 
,867.4 
!, 239.3 
!, 76~. 9 
,043.4 

,213.7 

,283.0 

,455.9 
941.1 
72.0 

,417.4 

17. 0 
,4$7.8 

loo. 4 

084.6 

- 

- 
Ftet 
227. 1 

a32. f 

382. f 

642 1 

1,213. t 

5783.1 

683. : 

2, 964 
4,360 
1,2,58 
128 
808 
127 
185 

1,080 
974 

1,135 
950 

k% 

2% 

$ % 

?E 

1,434 
1, 087 

1,278 
1, 1x4 
683 

1, a47 
1.011 
9,140 
I, 487 

3, 205 
3, 
1, 347 
3,078 
3, 428 

3, 882 

I,% 

I, 777 
1. 088 
238 

I, 650 

I, 681 
253 

320 

&23o 

- 

Station 

Clam S-Contd. 

Forest Peak _ _ _ _ _ _ _  
Thomss cairn- __. 
Round Peak - ~ - - - .  
Mount Jefferson.- 
A lbany  c o u r t -  

I.%::&%?kck 

Corvallis open cu- 
chimney. 

pola. 

Corvallls closed cu- 
pola. 

Cannibal Peak 
highest wooded 

Alsea Peak (Grass 
Mountain). 

Left Ni ple __.____ 
HayricP (Three 

Fingered Jack). 
MountWashington 
Ncbo. - _ _ _  _ _ _ _  _ _  - -. 
North Sister 
Middle Sister. _ _ _ _ .  
South Gister _ _ _ _ _ _ _  
6t. Mary Butte 

(BrokenTo ) 
Ball Butte (8ahh- 

elor Butte). 
Prairie Peak 
Herman Peak ..... 
Seavies U.S.O.S.). 
Mount Lion 
Diamond Peak..... 
Old Bailey !Mount 

Quartz Peak _ _ _ _ _ _ .  
Bailey). 

Dodson (U.S.O.S.). 
High Rock (High- 
rock Mountain). 

Lho (Llao) Rock,. 
Mount Scott _ _ _ _ _ _ _  
Union Poak _______. 
Lost Peak (Pelimn 

Kerb k&k 
Ore y gack. - - - - - - - . 
Wagner But ts....-. 

Butte 

Ashland Poak,alirn. 
Piskiyou Peak 

Pilot Rock ________. 
G o o s e n o s t ,  tall 

Marble Mountain.. 
Mount 6has ta--... 

Black Buttc, cairn 

China Mountain 
(not tho cairn). 

RUS+UI Peak, north 
point. 

Sawtooth _ _ _ _ _ _  _ _ _ _  
Thompson Peak. - - 
Reddlng Court. 

tree. 

house. 

Point to 
which 

elevation 
refers 

T o p  of 
peak. 

-.do.- - - - .  
-.do.. - _ _ _ _  
-.do. - - _ _ _  
Rase, large 

cupola. 

T&?mn:i 
Bottom of 

cupola, 
top of 
roof. 

-.do- - ~ ~. 

T o p  of 
peak. 

-.do- - - __. 

-.do.. -. . ~. 
- .do-. - __. 

-.do- ~ - _ _ _  
- -do-.. - _ _ _  
-.do-.. _ _ _ _  
- .do-- _ _ _ _  
..do-- ___. 
-*do---. . 

- -do-. - _ _ _  
..do _____. 
-.do- - - __. 
..do. - - __. 
..do-- __.. 
-.do _____. 

Top _ _ _ _  -. . 
T o p  of 

peak. 
..do _____. 
Top ... ___. 

-.do. _ _ _ _ _  
T o p  of 

peak. 
To 

. .do-.- _ _  
T o p  of 

p e d .  
H ighes !  
summit. 

Summit.. . 

Summit.. . 
Trec top.. . 

Summit-.. 
T o p  of 

peak. 
T o p  of 

a im.  
Summit-.. 

B i g h e s t  
summit. 

SUmmlt ... 
Top _ _ _ _ _ _  - 
T a n g e n t  

to roof. 

--&:::::: 

'",ak. Of 
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Elevation 

Meters 
671.9 

1,320.5 
1,312.8 
3.207.2 

68. 1 

135.3 

08. 2 

W). 3 

880. 4 

1,m. 8 

1,243.4 
5 375.2 

2,3ER. 0 
1,037.4 
3,088.4 
3,05u. 6 
8, 1M. 2 
2,780. 8 

2,756.8 

1,047.6 
w4.7 
807.3 

1,400.4 
2,679. 7 
2,548.3 

1.888.4 

m . 5  
1, 893.8 

2,484.0 
2,717. 7 

2,347. 9 
2,4413. a 
1,889.5 
2,149.6 

2,211.4 

2, 200. 7 
2, 178.4 

2,398. 5 

2,533.3 

1,w. 8 

2, 800. a 

1,803.9 

4,318.3 

2.404.3 

2,717.4 
2,&%0 iw a 
- 

- 
Feet 
2,204 

2% 
10,522 
289 

444 

322 

318 

2, ma 

3,612 

?E 
7,789 
3,404 
10,087 
10,038 
10,362 
9,152 

0,044 

3.437 
2. (K12 
1, ma 
4,814 
8, 792 
8, 361 

5,533 

3,230 
8,213 

8,150 
8,018 

7,703 
8,028 

6, 643 
7, on2 

7,256 

7,535 
7, 147 

6,918 
7,869 

8,311 
14,161 

8, 344 

S, 551 

a, 163 
8,015 
8,383 

850 

- 
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TABLE OF ELEVATIONS-Continued 

Second-order triangulation, southwest Oregon 

Point to 
which 

elevation 
refrm 

FourBrothersNo. 2. --.do _ _ _ _ _ _  
FourBrothersNo. 3- ... do ______. 
FourBrothersNo. 4- ..-do _ _ _ _ _ - -  
Preston Peak -_____. .-.do _ _ _ _ _ _  ~ 

Peak No. 6 _ _ _ _ _ _ _ _ _  ... do _ _ _ _  _ _ _  
Sawtooth north _ _ _ _  --.do _ _ _ _  _ - -  
Sawtooth south _ _ _ _  ... do ....-.- 
Peak No. 8.... - - - _ _  - - .do _ _ _ _ _  ~ - 
Mound.--..---.--.. S t a t i o n  

camas ___.___._____ I  tati ion 

Klamathsouth 2 _ _ _ _  -..do ___._-- I msrk. 

Lon Ridge .... _ _ _ _  --.do 
Bal%Hil l__________ .-.do ______. 
Oordon-.-..--..--. ... do _ _ _ _  __. 

elm8 1 
U. 8. 0. 8. bench 

mark Manhfleld. 

claua 8 

Elevation 

B r o n z e  
t a b l e t  
marked 
11. 

Meter8 
3. z 

995. 6 

1,309.8 
880.8 
GGl. 5 
453.8 

216.8 
557.6 
70. 6 

279. 6 
841.8 
484.0 
900.6 

66.0 

1,611. 0 
1,082. 7 
1,368.3 
1,037.4 
706.4 
Ma o 
216.1 
384.8 
811.1 
604.6 
815.7 
7oa 8 

1, OM). 0 
585.2 

1,258.1 
698.2 

1,100.5 
1,287.7 

Port Orford astro- 

Heads _ _ _ _  .----- _ _ - -  
Madden--- __.-____ 
Rocky Pe nk........ 

nomical2; 

sixes. __.________ _ _ _  
Saddle Mountain 

(Cur County). 
~ol~ier%utte..-.-.. 

Small Hill south- 
west (south) of 

_- 
Fed 
io. a 

3,266 
4, 297 
2, g23 
2,170 
1,489 

711 
1,829 
232 
91 7 

2,782 
1,622 
2,954 

184 

6 286 
3: 487 
4,480 
3,404 
2,314 
2, 128 
708 

1,285 
h 661 

2,326 
8,486 
1,920 
4,121 

t 2; 
4.226 - 

S t?$o n 
mark. 

 do _____-. 

- - .do  ._____. 
T o p  o f  

peak. 

msrk. 
T o p  o f  

peak. 
T o p o f  

s h a r p  

Bushes..-. 

8 t 8 t i  0 

P d .  

Point to 
which 

elevation 
refers 

Station 

Dosley. 
Preston Peakaouth. 

Bear Mountain _ _ _ _  
Second peak horth 

FourBrothersNo.1- 
of Preston Peak. 

Class 3 1 

T o p 0 f 
peak. 

.-.do. _ _ _ _ -  

... do _____-  
-..do _ _ _ _ _ _  

Butler _ _ _ _ _ _ _ _ _ - _ _ _ _  S t a t  ion 

Cotton ... _ _ _ _ _ _  _.__ ... do ______. 
Salmon Mountain. T o p o f 

1 mark 

Clam I 
Burn. _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Dean-. _ _ _ _ _ _ _ _ _ _ _ _ _  
Trail _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Maple _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Cape (Lane Coun. 

tY). 

S t a t  i o n  
... do 
-..do-. _ _ _ _  
--.do _ _ _ _ _ _  ... do _ _ _ _ _ _  

Ui8rk 

Fairview-. - ~ - - ~. - - - 
Cummins ... ~ - - - - -. 
Table _____________. 
Life. -. -. - - - - .-. . . . 
Iron--. _ _ _  - - - -. - - - _ _  
Y a q u i n a  H e a d  

B a l d  (LinCOln 

Foulwesther __._.-. 
Cascade .-..... _.--- 
salmon _ _ _ _ _ _ _ _ _ _ _ -  

Lighthouse. 

County . 

.-.do _ _ _ _ _ _ _  703.0 
-_.do _ _ _ _ _ _  ~ 766.6 
.--do _ _ _ _ _ _  ~ 838.9 
__.do _ _ _ _ _  -. 38.0 
... do ..... -. 198.6 

Center 01 61.9 

S t e t i o n  849.7 

... do ....-.. 316.0 

.-.do _ _ _ _ _ _ _  477.1 

... do ....... 18Q 0 

ball. 

mark 

Chus s 
Doty .... _ _ _ _ _ _ _ _ _ _ _  
Boulder Point..--.- 

Euchre Mountain-. 

C a p e  L o o k o u t ,  

Green Hill 2.... _ _ _ _  eummit. 

T o p  of  
peak. 

S t a t i o n  

T 0 p 0 f 
trees. 

.-.do _ _ _ _ _ _  
8 t a t  i o n  

mark. 

mark. 

Second-order triangulation, northwest Oregon 

Mctns 
1% 1 

470.0 
2884 
343. 8 
431. 7 

Feet 
440 

1,572 
881 

1, 128 
1,416 

2, rn 
2,479 
2,762 
118 
662 

170 

2,788 

1, ma 
1, % - 

Battery-. - ~ - -. - - - -. .-.do _____-- 
Searboro Hill 2 ____. .-.do _ _ _ _ _ - _  
Saddle Mountain 2. ... do _ _ _ _ _ _ _  I I  

Elevation 

&fe!ka 
891.4 

668.4 
802. 4 

74. 1 

?a2 

242. 4 
971.3 

60.5 

1,332 9 

1,315.4 

826.6 

2,200.0 

1,848.1 
2,069.8 

1 , m 7  

1,608. 7 
1,611. 2 
1,802. 2 

1,911.3 

1,759. 1 
1, 763.2 
1, s75.2 
244. 8 

144.2 

2,217. 2 

MclfT8 
w1.0 
613.8 
468.4 

2.6 
348.3 
81.7 
207. a 
995.6 

ma 
0.8 

m i 3  

606. 8 

126.8 

- 
Feet 
2,925 

1 8 8  
3: IS7 

243 

257 

796 
3,187 

198 

4,373 

4,316 

2,062 

7, 238 

6 391 
0: 791 

5,212 

a, 278 
6,286 
5, 267 
7 274 
8: 271 

6 771 
6: 752 
6, 188 

803 

473 

-- 
Feet 
3, 1 8  

:: z 
0 

1,136 
268 
(180 

a,m 

1,438 

a 
2, 
1,988 

416 

- 



DESCRIPTIONS OF TRIANGULATION STATIONS 

The following descri tions of stations may be conveniently consulted 

the index. All azimuths given in the descriptions are reckoned con- 
tinuousl from true south around by west to 360’, south being Oo, 

given they are indicated as such. 
stated, the 

ance of the surface mark will not necessarily affect the underground 
mark. The underground mark should be resorted to only where there 
is evidence that the surface mark has been disturbed. 

The name and dates ‘ven in each description immediately after 
the county refer to the cgef of party by whom the station was ostab- 
lished, the date of the establishment of the station, and the date when 
the station was last recovered or searched for. 

Any person who finds that one of the stations herein described has 
been disturbed or that the description no longer fits the facts is re- 
uested to send such information to the Director, Coast and Geodetic 

Zuruey, Washington, D. C. 

by reference to the il P ustrations at  the end of this publication or to 

west 90 B , north 180°, and east 270’. Where magnetic azimuths are 

surface and underground marks are not in contact, so t x a t  a disturb- 
In  general, except where the contrary is specificall 

MAREING OF STATIONS 

The standard station and reference marks referred to in the follow- 
ing descriptions and notes consist of a disk and shank of bronze cast 
in one piece. The disk of the station mark (see fig. 2) is 90 milli- 
meters in diameter, with a hole a t  the center surrounded b a 20- 

“U. S. Coast and Geodetic Surve Triangulation Station. For 

h e  or imprisonment for gsturbing ths mark.” On the marks 
made since March, 1921, the word “Director” replaces the word 
“Su erintendent” in the inscription. The shank is 25 millimeters 
in 8 iameter and 80 millimeters long, with a slit a t  the lower end 
into which a wedge is inserted, so that when it is driven into a drill 
hole in the rock it will bul a t  the bottom and hold the mark firmly 
in place. The marks used Y etween about 1915 and 1920 have grooves 
cut around the shank instead of the slit. 

The old type of station mark referred to in the following notes and 
descriptions consists also of a disk and shank made of bronze and cast 
in one piece. The disk, which is somewhat smaller 
than the disk of the marks described above, has a polished center 
with an inscribed trian le. Around the polished part are the letters 

The standard disk reference mark, shown in Figure 2, is the same 
8ize and shape as the newer type of station mark, described above, 
but instead of a triangle it has an arrow at the center of the disk, which, 
when the mark is properly set, polnts to the station. The legend is 

41 

millimeter equilateral triangle, and has the following inscribed 9 egend : 

information write to the Su erinten c9 eat,. Washington, D. C. $250 

(See fig. 3.) 

“U. S. C. & G. S.” an 6: a raised flange around the edge. 
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the same as for the station mark except that the words “reference 
mark” take the place of the words “ trian ulation station.” 

below serve as a guide to the field observer in selecting the best ty e 

observer in writing 5 s  descriptions, as he need not describe the mark- 
ing used a t  a station but simply give the numbers of the standard 
notes which describe the station, underground, reference, and witness 
marks. The notes were made as general as possible in order that it 
might not be necessary in the field to describe small and unimportant 
variations. 

At the end of the standard notes are given a few additional notes 
on station marks, which apply mostly to the old stations established 
when the old type of tablets were in use: 

For the convenience of the reader a brief description of the marking 
is given in each of the followin descriptions of stations. In addition, 

The standard notes on the marking o f ;  stations which are given 

of mark for each articular station. They are also useful to t K e 

the number of the note descri fl ing the mark in detail is also given. 

STANDARD NOTES ON THE MARKING OF STATIONS 

Surface marks 

Note 1.-A standard disk triangulation station mark set in the top of (a) a 
y r e  block or post of concrete, (b) a concrete cylinder, ( c )  an irregular ma88 
o concrete. 

Note %-A standard disk triangulation station mark wedged in a drill hole 
in outcropping bedrock (a)  and surrounded by a triangle chiseled in the rock, 
(a) and surrounded by a circle chiseled in the rock, (c) at the intersection of 
two lines chiseled in the rock. 

Note %-A standard disk triangulation station mark set in concrete in a 
depression in outcropping bedrock. 

Note 4.-A standard disk triangulation station mark wedged in a drill hole 
in a bowlder. 

Note 6.-A standard disk triangulation station mark set in concrete in a 
de ression in a bowlder. 

%ole 8.-A standard disk triangulation station mark set in concrete at tho 
center of the top of a tile (a)  which is embedded in the ground, (b) which is 
surrounded by a mass of concrete, (c) which is fastened by means of concrete 
to the upper end of a long wooden pile driven into the marsh, (d) which is set 
in a block of concrete and projects from 12 to 20 inches above the block. 

Underground marks 

Note 7.-A block of concrete 3 feet below the ground containing at the center 
of its upper surface (a)  a standard disk trian dation station mark, (b) a copper 
bolt projecting slightly above the concrete, kc) an iron nail with tho point pro- 
jecting above the concrete, (d) a glass bottle with tho neck piojecting a little 
above the concrete, (e) an earthenware jug with thc mouth projecting a little 
above the concrete. 

Note &--In bedrock (a) a standard disk triangulation station mark wedged 
in a drill hole, (b) a standard disk triangulation station mark set in concrete in a 
depression, (c)  a copper bolt set in cement in a drill hole or depression, (d )  an 
iron spike set point up in cement in e drill hole or depression. 

Note @.-In a bowlder 3 feet below the ground (a)  a standard disk triangulation 
station mark wedged in a drill hole, (b) a standard disk triangulation station 
mark set in concrete in a depression, ( c )  a copper bolt set with cement in a drill 
hole or depression, ( d )  an iron spike set with cement in a drill hole or depression. 

Note.10.-Embedded in earth 3 feet below the surface of the ground !(4) a 
bottle in an upnght position, (b) an earthenware lug m an uprlght posltlon, 
(c) a brick in a horizontal position with a drill hole in its upper surface. 
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FIGURE 2.---STANDARD MARKS OF THE UNITED STATES COAST A N D  
GEODETIC SURVEY 
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FIGURE 3.-OLD-TYPE STATION MARK 
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Reference marks 

Note 11 .-A standard disk reference mark with the arrow pointing toward the 
station set at the center of the top of (a )  a square block or post of concrete, (b) 
a concrete cylinder, (c) an irregular mass of concrete. 

Note 12.-A standard disk reference mark with the arrow ointing toward the 
station (a )  wedged in a drill hole in outcropping bedrock (b? set in concrete in 
a depression in outcropping bedrock, (c) wedged in a drill hole in a bowlder, 
(d) set in concrete in a depression in a bowlder. 

ointing toward the 
station, set in concrete a t  the center of the top of a tile (a )  wtich is embedded in 
the ground, (b) which is surrounded by a mass of concrete, ( e )  which is fastened 
by means of concrete to the upper end of a long wooden pile driven into the 
marsh, (d )  which is set in a block of concrete and projects from 12 to 20 inches 
above the block. 

Witness marks 

Note 1S.-A standard disk reference mark with the arrow 

Note 14.-A conical mound of earth surrounded by a circular trench. 
Note f6.-A tree marked with (a )  a triangular blaze with a nail at the center 

and each apex of the triangle, (b)  a square blaze with a nail a t  the center and 
each corner of the square, (c) a blaze with a standard disk reference mark set 
at its center into the tree. 

ADDITIONAL NOTES ON THE MARKING OF STATIONS 

Station marks 
Note 16.-A ?&inch cop er bolt 3 inches long cemented into a drill hole in the 

rock, and directly above tEe bolt in the same drill hole an old-type station mark, 
described on page 41. A cross in the top of the copper bolt and another in the 
polished center of the disk mark the station. 

Note f7.--This marking is similar to that described in note 16, 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 in the disk is directly 
above the one in the bolt. 

e station mark, described on 
page 41, cemented into a drill hole in the rock. underground mark was used. 

Note fd.-The station is marked by an old4 

Reference mark 

Note 19.-A drill or punch hole in the top of a %-inch copper bolt 3 inches Ion 
which is leaded or cemented into a drill hole in a rock with the top of the bofi 
flush with the surface. 

IDAHO-WASHINGTON ARC 

Principal points 
Silver Owyhee County, Idaho, c. V. Hodgson, 1915).-About 5 miles southeast 

of Silver L ity and 2% miles southeast of War Eagle Mountain, on the highest point 
of what is known locally as Cinnabar or Quicksilver Mountain. The station is 
marked by a bronze tablet in a bowlder as described in note 5. The reference 
mark, a bronze tablet in a bowlder, note 12d, is 11.63 meters (38.2 feet) from the 
station in azimuth 337" 14',. 

Shafer (Boise County, Idaho, C. V. Ilodgson, 1916) .-About 12 miles northeast 
of Boise on the highest point of Shafer Butte, which is the highest in this group of 
hills. It is about 6 miles by trail north of where the divide is crossed by a wagon 
road which leads up Stuart8 Gulch around the.head of Dry Creek and over to an 
old sawmill on Daggett Creek. The station IS marked by a bronze tablet in a 
bowlder as described in note 5. The reference mark, a bronze tablet in a bowlder, 
note 12d, is on the south side of the remains of a large cairn, 9.15 meters (30.0 
feet) from the station in azimuth 64" 03'. I t  is 3% feet higher than the station. 

Dry (Malheur County, Oreg., c. V. Hodgson, 1916; 1920).-About 22 miles, air 
line, northwest of Vale, 8 miles, air line, sputhwest of Brogan, 6 miles, air line, 
southeaeb of Juniper Mountain, and 6 miles southwest of Charles Pritchard's 
ranch, on the highest oint of the west end of a bald ridge. The station is 
marked by a bronze taglet in a bowlder as described in note 5. The referenoe 
mark, a bronze tablet in a bowlder, note 1 2 4  is 22.25 meters (73.0 feet) from the 
station in azimuth 132' 59'. The u. S. Geological Survey Station, Dry Ridge, 
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marked by a cairn about 7 feet in diameter at the base and 10 feet high, is 3.70 
meters (12.1 feet) from the station in azimuth 30’ 47’. 

Squaw (Gem County, Idaho, C. V. Hodgson, 1915; 1920).-On or near the line 
between Canyon and Boise Counties, about 11 miles north and 6 miles east of 
Emmett, about 5 miles east of the Van Deusen ranch, 2% miles E. 10” N. of H. M. 
Shearer’s house, on the highest and most northerly butte of Squaw Mountain, 
about one-fourth mile south of the Cold Springs, well known to the ranchers of 
that  vicinity. The station is marked by a bronze tablet in a bowlder as de- 
scribed in note 5, the bowlder extending 4 inches above the surface of the ground. 
The reference mark, a bronze tablet in a bowlder, note 12d, is 18 inches above the 
ground and at the same elevation as the station, 6.56 meters (18.2 feet) distant in 
azimuth 156O 39’. 

Iron (Washington County, Idaho C. V. Hodgson, 1916).-About 1 mile south of 
Mineral, Idaho, 6 miles east of the h a k e  River, 22 miles, air line, and 27 miles by 
road north of Weiser, on a bald peak known as Iron Mountain, the northeastern 
and higher of two peaks whose tops are nearly level. An old freight road leading 
from Weiser to Mineral passes around the peak about 250 meters (820 feet) south 
of the station and 300 feet below it. This road is known as the Jenkins Creek 
and Sheep Creek road. The station is marked by a bronze tablet in a bowlder 
as described in note 5. The reference mark, a bronze tablet in a bowlder, note 
12d, is 17.31 meters (56.8 feet) from the station in azimuth 227’ 32’. The U. S. 
Geological Survey Station of the same name is 41.30 meters (136.6 feet) from 
the station in azimuth 212’ 35’ 30”. 

Nyssa (Canyon County, Idaho, C. V. Hodgson, 1915; 1920).-Three-fourths mile 
east of Nyesa, Oreg., on a small sand hill covered with sagebrush on the east 
bluff of the Snake River and about one-eighth mile south of the east end of the 
wagon bridge across the Snake River at Nyssa. The station is marked by a 
bronze tablet in concrete as described in notes la and 7s. The reference mark, a 
bronze tablet in concrete, note lla, is 1 foot lower than the station and 9.66 
meters (31.7 feet) distant in azimuth 146’ 54’. 

Beaver (Baker County, Oreg., C. V. Hodgson, lQl6).-About 12 miles south 
and 3 miles east of Baker, on the northern and higher of the two bald grassy 
knobs on Beaver Mountain or Bald Ridge, which lies ‘ust south and east of the 
head of Beaver Creek, and about 1% miles south of Idcham & Sons’ sawmill on 
Beaver Creek. The station is marked by a nail in a block of concrete and 
covered by a cairn. The reference mark is a hole in rock, flush with the surface 
of the ground, 16.48 meters (54.1 feet) from the station in azimuth 261” 47’. 

Maxwell (Baker County, Oreg., C. V. Hodgson, 1916).-About 13 miles, air 
line, northwest of Baker, 7 miles southwest of Haines, 4 miles southwest of Rock 
Creek Power Plant, and one-fourth mile north of the trail leading over the ridge 
from the Maxwell mine to the Elkhorn mine, on the highest point of the moun- 
tain to the north of the trail. The station is about 1% miles northeast of the 
Maxwell mine and is marked by a bronze tablet in a bowlder as described in 
note 5. The reference mark, a bronze tablet in a bowlder, note 12d, is 9.82 
meters (32.2 feet) from the  station in azimuth 146’ 37’. 

Medical (Baker County, Oreg., C. V. Hodgson, 19161.-On the line between 
Union and Baker Counties, about 7 miles, air line, and 10 miles by trail from 
Medical S rings, on the highest oint at the south end of a bald ridge known as 
Flagstaff gutte, at the head of k g  breek. The trail from Medical Springs to 
Sand Pass goes around the butte on its west side near the top. The station is 
marked by a bronze tablet in a bowlder as described in note 6. The reference 
mark, a bronze tablet in a bowlder note 12d, is 62.21 meters (204.1 feet) from the 
station in azimuth 62’ 11’ 10”. $mall cairns were placed over both the station 
and the reference marks. 

Fanny (Union County, Ore C. V. Hodgson, 1916).-About 18mileseast of La 
Grandc and 6 miles east of 8 k e  post office and about 1% miles west of Mount 
Fanny ranger station. The station is on the easternmost and highest peak on 
Mount Fanny and is marked by a bronze tablet in a bowlder as described in 
note 6. The reference mark, a bronze tablet in a bowlder, note 12d is 8.196 
meters (26.89 feet) from the station in azimuth 49’ 12’. The U. 9. deological 
Survey station of the same name is 6.07 meters (19.9 feet) from the station in 
azimuth 236” 28‘. 

Powder (Baker County, Oreg., C. V. Hodgson 1916).-About 10 miles, air line, 
north of west from Haines and 1% miles north of the North Powder River on the 
easternmost and highest of the three peaks on the highest ridge north of the North 
Powder River, on what is known as North Powder Mountain and also 88 the 

For notes in regard to marking of statione BBB pp. 42 and 43. 
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Three Sisters Peak. It is 
marked by a bronze tablet in a bowlder as described in note 5. The reference 
mark, a bronze tablet in a bowlder, note 12d, is 4.81 meters (16.8 feet) from the 
station in azimuth 119' 66'. 

Emily (Union County, Oreg., C. V. Hodgson, 1916);-About 7miles direct and 
12 miles by road and trail north of La Grande, on the highest bald point a t  the 
edge of the timber at the south end of the long ridge known locally as Mount 
Emily. The station is easily located by the Forest Service lookout tower, which 
is used as a witness mark. The station is marked by a bronze tablet in rock as 
described in note 2s. The reference mark, a bronze tablet in a bowlder, note 12d, 
is 28.41 meters (93.2 feet) from the station in azimuth 234' 32'. The northwest 
corner post of the State Forest Service lookout tower is 34.4 meters (113 feet) from 
the station in azimuth 307O 02'. The U. 8. Geological Survey station of tho 
same name is on Mount Harris about 10 miles east of this station. 
La Grande (Union County, Oreg., C. V. Hodgson, 1916).-opposite the freight 

depot, southwest of the intersection of Chestnut Street with thc street running 
south of the railroad tracks, on a lot formerly occupied by a building which had 
been burned. The station is not marked. Reference mark No. 1, a bronze 
tablet in concrete, note l l a ,  is in the southwest corner of the small sodded park 
between the passenger and freight depots, 49.79 meters (163.4 feet) from the 
station in azimuth 279' 53' 24". Reference mark No. 2, a bronze tablet in concrete, 
note lla, with its top 1 inch below the surface is 10 feet north of the north 
edge of the sidewalk, 87.00 meters (285.4 feet) from the station in azimuth 
'249' 68' 17''. Reference mark No. 3 is a small cross chiseled in the concrcte 
pavement about IS inches back from the coper  of the curb at the southwest 
corner of the intersection of Chestnut Street with the street along the south side 
of the railroad, 10.636 meters (34.66 feet) from the station in azimuth 274' 46'. 
Precise level B. M .  278lA (see . 48) is 69.43 meters (227.8 feet) from the station 
in azimuth 16' 00' 15". La &ande astronomical is 3.42 meters (11.2 feet) from 
reference mark No. 2 in azimuth 251' 40'. 

Birch (Umatills County, Oreg., C. V. Hodgson 1916).-About 9 miles east and 
6 miles south of Pilot Rock and 8 miles east of Charles Manning's ranch. The 
etation is best located by going east 1% miles from Pilot Rock and taking tho 
road known as Ridge Road, leading south and southeast over the ridge and 
following that to a point about 16 miles from Pilot Rock, when the station will 
lie about one-half mile to the north on a bald knob, with trees on the north and 
east slopes, which makes out to the north from the main ridge. The station is on 
the highest point of the knob and is marked by a bronze tablet in rock as described 
in note 2. The reference mark, a bronze tablet in rock, note 12a, is 6.77 meters 
(22.2 feet) from the station in azimuth 170' 32'. 

Big Hill (Umatilla County, Oreg., C. V. Hodgson 1916; 1931).-About 19 
miles southeast from Pendleton, Oreg., along the Old Ore on Trail, 11 miles 
northwest from Meacham, and about 800 feet north of the aighway a t  mileage 
260.6 on a bald hill the north slope of which is aovered with pine timber. About 
one-third mile to the eastwmd on the south side of the road and on the m e  
ridge is another bald knob about 10 feet higher than the one on which the station 
is located. The station is marked by a bronze tablet in a bowlder as described in 
notes 4 and 88. The reference mark, a bronze tablet in a bowlder, note 120, is 
69.62 meters (196.6 feet) from the station in azimuth 190' 24' 14". Two witness 
marks, triangular blazes on trees, note 15a, are, respectively, 21.8 meters (71.5 
feet) from the station in azimuth 181' 09' and 20.7 meters (67.9 feet) in azimuth 
194' 27'. 

Alkali (U. 8. G. 8.) (Umatilla County, Oreg., C. V. Hodgson, 1916) .Seven teen  
miles southeast of Echo, 12 miles west and 6 miles north of Pilot Rock, 1% miles 
north and three-fourths mile west of the Reeder ranch in the SW. 6ec. 29, T. 1 
N., R. 30 E. on the uncultivated top of a rounded knoll of land owned by the 
Blusher brothers. The station is identical with the U. S. Geolo ical Survey 
station of the same name and is marked by a U. S. G. S. marker. %e reference 
mark, a bronze table in concrete, note l l c ,  is 3.16 meters (10.4 feet) from the 
station in azimuth 271' 43'. 

Laudla (UmatiIla County, Oreg., C. V. Hodgson, 1916; 1931) .-About 2 miles 
north and 12 miles east of Stanfield, Oreg., 9 miles north and 7 miles west of 
Pendleton, 192 feet east and 2 feet south of a T intersection of the fence at the 
quarter corner between sections 17 and 20, T. 4 N,, R. 31 E., 2 feet south of the 

The station is very difficult to reach by pack animals. 

For notea in regard to marking of stations 888 pp. 42 and 49. 
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east-and-west section-line fence, on land owned by John Laurila, who lives 1 mile 
south on the Missouri Gulch wagon road. The station is marked by a bronze 
tablet in concrete as described in notes l b  and 7a. 

Job (U. S.  G. S.) (Umatilla County, Oreg., C. V. Hodgson, 1916).-About 9 
miles southwest of Echo and 3 miles southwest of the Spike ranch on the highest 
part of a dome-shaped hill locally known aa Service Butte. The station is 
identical with the U. S. Geological Survey station of the same name and is 
marked by a U. S. G. 5. tablet cemented into the top of a large bowlder about 4 
inches above the surface of the ground. The reference mark, a bronze tablet in 
rock, note 12a, is 37.65 meters (123.5 feet) from the station in azimuth 190" 
23' 41". 

Expansion (U. 5. G.  S.) (Benton County, Wash., C. V. Hodgson, 1916; 1925) .- 
On the highest point of the group of hills just north of the Columbia River, 3 miles 
northeast of Umatilla, Ore 2 miles northeast of the Umatilla ferry landing on 
the Washington side of the &humbia River, and one-third mile north of the wagon 
trail leading from the ferry landing northcast over the hills. The station is 
identical with the U. S. Geological Survey station of the same name and is marked 
by a U .  8. G. S. metal station mark cemented into the top of a bowlder about 
flush with the surface of the ground. The reference mark, a bronze tablet in 
rock, note 12a, is 13.325 meters (43.72 feet) from the station in azimuth 93" 38'. 

Stanfield west base (Morrow County, Oreg., C. V. Hodgson, 1916).-Thirteen 
miles west of Stanfield, 7 miles south of Irrigon, 6 miles west and one-half mile 
north of the &a ish ranch, on the east side of an  abandoned wagon trail leading 
from Irrigon to  i and  Hollow. The 20-foot swath cleared through the sagebrush 
along the base line will locate the station for some years to come. The station is 
marked by a bronze tablet in concrete as described in notes la and 7a. The 
reference mark, a bronze tablet in concrete, note l l a ,  is 22.74 meters (74.6 feet) 
from the station in azimuth 175" 11'. A U. S. Geological Survey bench mark, 
stamped 620, is 9.458 meters (31.03 feet) from the station in azimuth 92" 08'. 

Stanfield east base (Umatilla County, Oreg., C. V. Hodgson, 19l(i).-Three and 
one-half miles west and one-half mile south of Stanfield, a station on the Oregon- 
Washington Railroad & Navigation Co. The station is near the west face of the 
middle mound of a prominent low hill called Emigrant Butte. A smaller hill lies 
about one-half mile to the southward with a wagon trail between. The station is 
marked by a bronze tablet in concrete as described in note8 la and 8b. Reference 
mark No. 1, a bronze tablet in concrete, note lla, is 18.365 meters (60.25 feet) 
from the station in azimuth 7' 57'. Reference mark No. 2, a nail in a wooden 
plug set in a block of concrete, is 11.850 meters (38.88 feet) from the station in 
azimuth 300' 03'. 

Echo (Umatilla County, Oreg., C. V. Hodgson, 1916).-In the town of Echo, 
about 225 meters northeast of the railroad depot, 25 meters east of the upper 
irrigation canal, on a point of ridge nearest the town. The station is marked b a 
bronze tablet in concrete aa described in notes la and 7a, except that  the undyer- 
ground mark bears an iron bolt in place of the usual metal mark. The reference 
mark, a bronze tablet in concrete, note lla, is 9.530 meters (31.27 feet) from the 
station in azimuth 200' 28'. The center chimney of the concrete schoolhouse a t  
Echo is in azimuth 0" 38' 26", and the center of the red wooden water tank at 
Echo is in azimuth 42" 03' 08". 

Alder (U. S. G. S.) (Klickitat County, Wash., C. V. Hodgson, 1916; 1925).-On 
the highest point of a ridge about 2 miles north of the Columbia River and about 
the same distance west of north of Alderdale, Wash. Thc station is identical with 
the U. 8. Geological Survey station of the same name and is marked by a TJ. S. 
G.  8. marker in a bowlder aa described in note 5. The reference mark, a bronze 
tablet in rock, note 12b, is 18.88 meters (61.9 feet) from the station in azimuth 
253" 49'. The east gable of the Alderdale schoolhouse is in azimuth 324" 06' 30". 

Ella (Morrow County, Oreg., C. V. Hodgson, 1916).-About 6 miles north and 
about one-half mile east of Ione, 3% miles south and 1% miles east of what waa 
formerly Ella post office, 1 mile south and one-half mile west of U. S. Geolo ical 
Survey station Ella, on a flabtopped ridge in a cultivated field in the NE. #Bee. 
14, T. 1 N., R. 24 E., on the highest point in the vicinity. The fence line to the 
west is about 135 meters distant. The station is marked by a bronze tablet in 
concrete as described in notes l a  and 7a. The reference mark, a bronze tablet in 
concrete, note lla, is 9.30 meters (30.5 feet) from the station in azimuth 181" 01'. 
Toby (U. 5. G. S.) (Gilliam County, Oreg., C. V. Hodgson, 1916).-About 16 

miles south and 2 miles east of Arlington, Oreg., one-half mile south and 1 mile 
For no& in regard to marking of stations sue pp. 42 and 43. 
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east of the Toby ranch, in a cultivated field on the highest point of a ridge and 
just east of three large cisterns which are used for storing water for the Toby 
ranch. The station is identical with the U. S. Geological Survey station of the 
flame name and is marked by an iron pipe and cap extending 8 inches above tho 
surface. The reference mark, a bronze tablet in concrete, note l l a ,  is 7.63 
meters (25. 0 feet) from the Rtation in azimuth 168" 13'. 

Montgomery (U. S. G. S.) (Klickitat County, Wash., C. V. Hodgson, 1916).- 
On the highest part of a ridge about 8 miles northwest, of Arlington, Oreg., and 7 
miles northwest of Roosevelt, Wash., on land formerly owned by a Mr. Mont- 
gomery. Fred Emily's ranch is about 1 mile to the east and a conspicuous rocky 
knob near the edge of the bluff is 135 paces to  the southwest. The hill is covered 
with large bowlders. The station is identical with the U. S. Geological Survey 
station of the same name and is marked by a U. S. G. S. marker in a bowlder as 
described in note 5. The reference mark, a bronze tablet in rock, note 12b, is 
11.091 meters (36.39 feet) from the Rtation in azimuth 312". 

John (Sherman County, Oreg., C. V. Hodgson, 1916).-1n the northwest 
corner of tho NW. M8ec. 17, T. 2 S., R. 18 E., on the highest part of a knoll in a 
cultivated field now leased by Joseph Eddy. Moro, Oreg., is about 7 miles north 
and 7 miles west of the station. The station is marked by a bronze tablet in con- 
crete as described in notes l a  and 7a. Reference mark No. 1, a bronze tablet iu 
concrete, note l l a ,  is 139.23 meters (456.8 fret) from the station in azimuth 
179" 57' 43". Reference mark No. 2, a bronze tablet in a bowlder, note 12d, is 
at the northwest corner of section 17 and 201.88 meters (662.3 feet) from the 
station in azimuth 130" 13' 28". Permission was given the owner of the land to 
remove the surface mark, but the underground mark can be recovered from the 
referrncr marks. 

Maryhill (U. S. G. S.) (Klirkitat County, Wash., C. V. Hodgson, 1916).- 
About 8 miles southeast of Goldendalr, 5 miles northeast of Marvhill, and 5 miles 
east of the Maryhill-Goldendale road, on the highest point of t he  hills overlooking 
the Columbia River. The station is identical with the U. S. Geological Survey 
station of the same name and is marked by a U. 5. G. S. marker in a bowlder 
according to note 5. The reference mark, a bronze tablet in rock, note 12b, is 
12.180 meters (39.06 feet) from the station in azimuth 179" 19'. 

Stacker (Klickitat County, Wash., C. V. Hodgson, 1916).-About 9 miles 
northeast of The Dalles, Oreg., and 10 miles southwest of Ceiiterville, Wash., on a 
high bald hill on the first high ridge north of the Columbia River, 1 mile south of 
the Lyle-High Prairie-Centerville road and 1 mile east of the steep road which 
leads north from Grand Dalles over the rid e to  the Lyle-High Prairie-Centerville 
road. The station is on land belonging to f e o  F. Brun and is marked by a bronze 
tablet in a bowldcr as described in notes 6 and Qa. The underground mark is 
about 2 frrt  below the surface. The reference mark, a bronze tablet in a bowlder, 
note 1 2 4  is 9.88 rnrtrrs (32.4 feet) f'rom the station in azimuth 142" 49'. 

Lookout (Hood River County, Oreg., C. V. Hodgson, 1916).-On the highest 
part of Lookout Mountain near the IJ. S. Geological Survey station of the samo 
name marked by a cairn which was not removed. A Forest Service ranger cabin 
and lookout station is near by, a little to  the south and west. Dufur is about 
24 miles by road to  the northeast. The station is marked by a bronze tablet in 
a bowlder, as described in note 5. The reference mark, a bronze tablet in a bowl- 
der note 12d, is 12.13 meters (39.8 feet) from the station in aziniiith 189" 47'. 

dhinidere (Hood River County, Orrg., C. V. Hodgson, 1916).-On the highest 
point of (:hinidrrc Moiintain, about 10 miles southeast of Cascade Locks, Oreg., 
1 mile west of Wahtiirn Lake, and 10% milrs by trail south of Herman ranger 
station, on the Colunil~ia River Highway. The stlttion is marked by a brorise 
tablet in t~ bowlder, as drscribrd in note 5. The reference mark, a bronze tablet 
in A bowlder, note 32d, is 14.50 meters (47.6 feet) from the station in azimuth 
334" 11'. Chmidere ( U .  S. G. X), niarked by a cairn, is 3.35 meters (11.0 feet) 
from the station in azimuth 348". 

Wash., C. V. Hodgson, 1916).-On the highest 
point of Little Huckleberry bountain, about 14 miles south of Guler post ofice 
and 8 miles south of Peterson Prairie ranger station. The station is marked 
by a hronce tablet in rock, as described in note 2. The reference mark, a bronze 
tablet in rock, note 12a, is 31.53 meters (103.4 feet) from the station in azimuth 
312" 39' 48". 

Huckle (Skamania Count 
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Supplementary points 

Mitchell (Malheur County, Oreg., C. V. Hodgson, 1916; 1920).-About 12 
miles southwest of Nyssal Oreg., on the highest part of Mitchell Butte nearita 
north edge. The station is marked by a bronze tablet in a bowlder, as described 
in note 5. The reference mark, a bronze tablet in a bowlder, note 12d, is 9.17 
meters (30.1 feet) from the station in azimuth 123O 03'. A U. S. Geolo cal 
Survey station by the same name, marked by a cairn, is 12 meters (39 feet) p' rom 
the station in azimuth 228' 08'. 

B. M. G. (Malheur County, Oreg., C. V. Hodgson, 1916).-In the town of 
Nvssa. on the east side of the Oregon Short Line Railroad. about 1.5 meters 
(4:9 fekt) west of the east fence alo<g the railroad ri ht  of way and 190 meters 
(623 feet) south of the wagon road leading east to t t e  bridge across the Snake 
River. The nearest rail of the railroad track is 23.5 meters (77.1 feet) west of 
the station, which is marked by a bronze tablet in concrete, as described in note 
la. The underground mark is a %-inch iron pipe 8 inches long, the top of which 
is 10 inches below the surface of the ground. A reference mark, B bronze tablet 
in concrete, note lla, is in the fence line along the east side of the right of way, 
19.28 meters (63.3 feet) from the station in azimuth 2' 39'. 

Idaho-Oregon boundary monument (Canyon-Malheur Counties, Idaho and 
Oreg., C. V. Hodgson, 1915).-In the big bend of the Snake River about 2% miles 
east and about one-half mile south of River View Ferry, 2 miles south and 3 miles 
west of Roswell, Idaho, at the intersection of the State line with the east and west 
section line between secs. 19 and 30, T. 21 S., R. 47 E., State of Oregon, and one- 
fourth mile south of Lee Baldridge's farmhouse. The station is 5 feet east of the 
east wagon track of the boundary road and is marked by a standard disk station 
mark set in the top of a stone 14 inches square and 26 inches long which pro'ects 
2 inches above the surface and marks the southeast corner of section 19 and the 
northeast corner of section 30, State of Ore on. A standard disk reference mark 
was set in the top of a stone in the middye of the road. The stone projecta 2 
inches above the surface and marks the southwest corner of sec. 36, T. 6 N. 
R. 6 W., and the northwest corner of sec. 2, T. 4. N, R. 6 W., State of Idaho, at 
the intersection of the township and State lines. 

Precise level B. M. G. (Malheur County, Oreg., C. V. Hodgson, 1915; 1931).- 
At Nyssa, Oreg., in the capstone of the Oregon Short Line Railroad water tank, 
0. 1 meter (0. 3 foot) from the north edge and 0. 1 meter (0. 3 foot) from the east 
edge. The station is marked by a hole in a horizontal surface. Reported as 
probably destroyed in 1931. 

Bennet (Baker County, Oreg., C. V. Hodgson, 1916).-The cupola on the  
Forest Service lookout house on the summit of Bennet Peak, in the SW. see. 
13, T. 6 S., R. 43 E., W. M. The station is most easily reached over $orest 
Service trails from Medical Springs. 

Granite (Union County, Oreg., C. V. Hodgson 1916).-0n the summit of the 
Wallowa Mountains along the divide south of k inam River, in the northeast 
corner of the unsurveyed aec. 13, T. 6 S., R. 42 E. The peak is flat topped and 
covered with large bowlders, in the to of one of which near the south side of 
the summit the station wa8 placed. &e peak has an  elevation of about 8,700 
feet and is best reached from Medical Springs over Forest Service trails. The 
station is marked by a bronze tablet in rock as described in note 3. 

Ireland Mountain lookout cupola (Baker-&ant Counties, Oreg., C. V. Hodgson, 
1916).-The station is the center of the top of the Forest Service lookout house 
on Ireland Mountain in sec. 29, T. 8 S., R. 36 E., W. M. The lookout houae is 
situated on the highest point of the mountain on the divide between Grant and 
Baker Counties, near the head of Powder River. 

Tower (Umatilla County, Oreg., C. V. Hodgson, 1916).-About 14 miles by road 
southeast of Lehman Springs in sec. 13, T. 6 S., R. 34 E., W. M., on a bare rocky 

oint about one-fourth mile east of the Forest Service lookout tower on Tower 
bountain. The station is best reached by a wagon road whioh leads to the 
ranger station on top. It is marked by a bronze tablet in rock, 88 described in 
note 3. 

Precise level B. M. 2782 A (Union County, Oreg., C. V. Hodgson, 1916; 1931).- 
A t  Le Grande Oreg., in the north face of the brick building of the Foley Hotel 
in the stone facin of the wall on the Chestnut Street side. The station is 
marked by a U. E!! Geological Survey bench mark. This mark hae probably 
been moved slightly. 

For notes in regard to marking of stations 888 pp. 42 and 43. 
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Arbuckle (Morrow County, Oreg. C. V. Hodgson, 1916) .-About 100 ards east 

of the highest point of Arbuckle dountain in sec. 29, T. 4 S., R. 29 2, W. M., 
directly beneath the to of a large tree. The station is best reached by wagon 
road from Heppner or 6kiah. It is marked by a bronze tablet in a bowlder, as 
described in note 5. 

Gate (Umatilla County, Oreg., c. V. Hodgson, 1916).-0n the north bank of the 
Reclamation Service irrigation canal about one-half mile south of Umatilla, Oreg., 
near the concrete house at the top of the small spillway leadin down to the river. 
The station was used only in making connection with the U. S.%ngineers’ triangu- 
lation and was not marked. The northwest corner of the concrete gatehouse is 
1.45 meters (4.8 feet) from the station in azimuth 315’ 07’. 

Gravel (Umatilla County, Oreg., C. V. Hodgson, 1916).-At tho top of a gravel 
bank which was being excavated by the railroad for ballast. The station was 
used on1 in making connections with the U. S. Engineers’ triangulation and was 
not marzed. 

43 R (U. S.  E.) (Benton County, Wash., C. V. Hodgson, 1916).-About one- 
half mile east of the ferry landing where the rocky ridge from the group of hills 
on which station Expansiqy is located meets the river. The station is described’ 
by the U. 5. Engineers as marked by a small cement patch on the first bench of 
rock near the ferry landing,” and is on the Washington side of the Columbia 
River, acrom from Umatilla Oreg. 

44 L (U. S. E.) (Umatilla dounty, Oreg., C. V. Hodgson, 1916).-About 1% miles 
east of Umatilla, Oreg., and about 10 meters (33 feet) back from the bank of the 
Columbia River on the Oregon side. The station is marked by a cedar hub with a 
nail in the top. 

148 L (U. S .  E.) (Wasco County, Oreg., C. V. Hodgson, 1916).-About eight-tenth 
mile east of Celilo Oreg., and 190 feet above the river level, opposite, and 200 feet 
above milepost do. 101 of the Oregon-Washington Railroad & Navigation Go. 
The station is marked by a small pipe cemented in rock. 

149 L (U. 9. E.) (Wasco County, Oreg., C. V. Hodgson, 1916).-On the southern 
edge of the village of Celilo, at the southeast corner of the land reserved for the 
lock-keeper’s quarters. The station is a first-order bench mark and is marked 
b bras8 monument No. 15. Station 149 L (u. s. E.) eccentric is 4.90 meters 
(h.1 feet) from the station in azimuth 320’ 66’. 

Mount Hood (U. S. G. 9.) (Clackamas and Hood River Counties, Ore 
U. S. Geological Survey, 1906).-0n the highest point of Mount Hood. T& 
station is marked by a U. S. Geological Survey triangulation tablet set in rock. 
A rock cairn with ole in center was built above the tablet. 

Oreg., C. V. Hodgson, 1916).-About 2 miles east of 
Friend, Oreg., in the Ng.  yC sec. 31, T. 2 S., R. 13 E., in a bowlder ile near the 
top of a cultivated knoll on land belonging to Michael Glavey. T i e  station is 
marked by a bronze tablet in a bowlder as described in note 5. 

Oreg., 6. V. Hodgson, 1916).-1n the extreme 
southeast corner of the Mt. good National Forest in aec. 12, T. 6 S., R. 11 E., 
W. M., on the northwest corner of the top of a bald rocky knob. The station is 
best reached by a wagon road from Wapinitia. It is marked by a bronze tablet 
in concrete, as descnbed in note la. 

Tygh (Wasco &unt 

Bald Peter (Wasco Count 

Sedum Point (Skamanla County, 
outcrop on the crest of Rock Creek 
ranger station in sec, 31, T. 4 N., R. 
the ranger station. Sedum Point 
The station is marked by a bronze tablet in rock, as described in note 3. Two 
witness marks, trian ular blazes on trees, note 16, am located, respectively, 16 
feet southeast and l f f e e t  northwest of the station. 

Little (Skamania County, Wash., C. V. Hodgson, 1916).-0n the highest point 
of Lookout Mountain on the divide between Wltshougal River and the south 
fork of Lewis River and reached by Forest Service trails from Hemlock ranger 
station. The station is marked b a bronze tablet in rock, as described in note 3. 

Big Huckleberry (Skamania d u n t y ,  Wash. c. V. Hodgson, 1916).-On the 
divide between Panther Creek and the Littl? drhite Salmon River about 4 miles 
southeasterly from station Huckle, on the highest point pf the most southerly of 
the three summits forming Big Huckleberry Mountain. The station is best 
reached over the Forest Service trails from Wind River. It i s  marked by a 
bronze tablet in concrete as described, in note la. 

For notea in regard to marklq of ststions sea pp. 42 end 4.9. 
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Observation (Skamania County, Wash., C. V. Hodgson, 1916).-On the highest 
point of Sister Rocks about 21 milcs northeast of Carson. A Forest Service 
lookout house is on the summit. The station is marked by a bronze tablet in 
rock, as described in note 3, the tablet being cemented in the rock floor beneath the 
tower. It is best reached from Carson via Government Mineral Springs over the 
Forest Service trails. 

IDAHO-CALIFORNIA ARC 

Principal points 

Vale (Malheur County, Oreg., E. W. Eickelberg, 1920).-About 2 miles east by 
south from the town of Vale, 0.6 mile south from the Vale-Ontario road, and on 
the highest p&nt of a prominent rocky butte, the highest in the immediate 
vicinity. The station is marked by a bronze tablet in bedrock as described in 
note 2. Two refcrence marks, bronze tablets in bedrock, note 12a, are, respec- 
tively, 17.00 meters (55.8 feet) from the station in azimuth 303" 29' and 6.45 
meters (21.2 feet) in azimuth 195' 47'. A U. S. Geological Survey cairn is 4.12 
meters (13.5 feet) from the station in azimuth 137' 41'. 

Freezeout (Malhcur G u n t y ,  Oreg., E. W. Eickelberg, 1920).-About 40 niiles 
southwest from the town of Vale, about 15 miles south from Harper, about 4 
miles south from the main Vale-Skull Spring-Crane road, 2 miles north from an 
old dim road leading from the main Vale-Skull Spring road at a point 3 miles 
ea& of Coyote Wells via Buckboard Springs to the McKnight sheep ranch on 
the Vale-Watson road. Station bears north from the road at a point 6% mile8 
east of Buckboard Springs, where i t  leads through a narrow gap in the rock, but 
is not visible from the road. The U. S. Geological Survey cairn "Grass," on or 
near the highest point of a ridge known as Freezeout Hills, is 4.5 meters from the 
station in azimuth 348' 01'. The station is marked by a bronze tablet in a 
bowlder as described in note 4. Two reference marks, bronze tablets in bowlders, 
note 12c, are, respectively, 14.23 meters (46.7 fcct) from the station in azimuth 
222' 48' and 5.60 meters (18.4 feet) in azimuth 306' 03'. 

Beulah (Malheur County, Oreg., E. W. Eickelberg, 1920).-About 5 miles 
southeast from Beulah post office, and about 12 miles north from Juntura, on 
highest point in vicinity. Station is on hill directly behind one which appears as 
highest one from Beulah. The station is marked by a bronze tablet in bedrock 
as described in note 2. Two reference marks. bronze tablets in bedrock. note 
12a, arc, respectively, 17.01 meters (55.8 feet) 'from the 8tation in azimuth 153@ 
42' and 6.12 meters (20.1 feet) in azimuth 359" 56'. 

Star (Malhcur County, Oreg., E. W. Eickclbcrg, 1920).-About 15 miles south- 
east from Riverside. about 2 miles east of the Riverside-Crowlev road, about 3 

. 

miles southwest from the Star ranch and 2 miles east by south"from the ranch 
house formerly owned by Sam A. Armstrong, and on the southerly end and 
highest point of Star Mountain. The station is marked by a bronze tablet in 
bedrock as described in note 2. Two reference marks, bronze tablets in bedrock, 
note 12a, are, respectively, 9.83 meters (32.3 feet) from the station in azimuth 
83' 23' and 10.48 meters (34.4 feet) in azimuth 244' 26'. 

Crow (Harney County, Oreg., E. W. Eickelberg, 1920) .-About 9.5 miles north- 
east of Crane, about 30 miles east. of Burns, and 5 miles by road and trail east of 
the Crowcamp ranch, and on the highest point of Crowcamp Mountain. The 
station is marked by a bronze tablet in bedrock as described in note 2. Two 
reference marks, bronze tablets in bedrock, note 12a, are, respectively, 13.19 
meters (43.3 fcct) from the station in azimuth 311" 26' aid 12.95 meters (42.6 
feet) in azimuth 57' 57'. A IJ. S. Geological Survey station of the same name, 
marked by a cairn, iH 3.90 meters (12.8 feet) from the Htation in azimuth 173' 58'. 

Riddle (Harney County, Oreg., E. W.  Eickelherg, 1920).-About 26 mile8 
southeast from Narrows, about 24 miles south from Crane, 6 miles east from 
Smith post office (locally known as Coon Town), 4 miles north of James Paul 
ranch, and on the eastern end and highest point of Riddle Mountain. The 
station is marked by a bronae tablet, in bedrock as described in note 2. Two 
reference marks, bronze tablets in bedrock, note 12a, are, respectively, 16.55 
meters (54.3 feet) from the station in azimuth 122' 41' and 4.75 meters (15.6 
feet) in azimuth 272' 29'. 

BUM (Harney County, Oreg., E. W. Eickelberg, 1920).-About 7 miles west 
from Burns, 4.4 milos north (by wood road) from the Burns-Bend highway, and 
on the highest point of one of the Sagehen Hills. The station is about 2 milos 
farthcr west and to  the left of the hill which appears to be the highest when 
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looking from Burns. The station is marked by a bronze tablet in bedrock as 
described in note 2. Two reference marks, bronze tablets in bedrock, note 12a, 
are, respectively, 6.18 meters (20.3 feet) from the station in azimuth 354' 41' 
and 8.42 meters (27.6 feet) in azimuth 162' 00'. 

Jack (Harney County, Oreg., E. W. Eickelberg, 1920).-About 40 miles south 
from Burns, about 16 miles south from Narrows, and 4 miles west from the Nar- 
rows-"P" Ranch-Denio road, on the westerly and higher of two prominent hills 
known locally as the Jackass Buttes. The station is marked by a bronze tablet 
in bedrock as described in note 2. The reference mark, a bronze tablet in a 
bowlder, note 12c, is 13.65 meters (44.8 fect) from the station in azimuth 329' 23'. 

Juniper (Harney County, Oreg., E. W. Eickelberg, 1920) .-About 60 miles 
northeast from Lakeview, about 20 miles south from Butte, and 6 miles east from 
Alkali Lake, on the highest point of Big Juniper Butte. The station is marked 
by a bronze tablet in bedrock as described in note 2. TWO reference marks, 
bronze tablets in bedrock, note 12a, are in azimuths 7' 12' and 1 1 8 O  35'. resDec- 
tively, from the station. 

Wagontire (Lake-Harne Counties, Oreg., E. W. Eickelberg, 1020) .-About 4 
miles west of the Burns-8 utte road, on Wagontire Mountain, and about 100 
meters north of its highest point. This highest point has several massive rocks 
on it. The station is marked by a standard disk station mark set in the center 
of a flat rock about 6 by 10 feet in size and about 1 foot above the level of the 
mound. Two reference-marks. bronze tablets in bedrock. note 12a. are. reswl& 
Gvely, 13.43 meters (44.1 feet( from the station in azimuth 353' 43' and 1b.22 
meters (49.9 feet) in azimuth 123' 16'. 

Diablo (Lake County, Oreg., E. W. Eickelberg, 1920).-About 20 miles north of 
Paislev and about 7 miles east of the north end of Summer Lake. on Diablo 
Mounbin, and about 50 meters south of its highest point. The station is 
marked by a bronze tablet in bedrock as described in note 2. Two reference 
marks, bronze tablets in bedrock, note 12a, are, respectively, 14.16 meters (46.5 
fcet) from the station in azimuth 1' 19' and 22.50 meters (73.8 feet) in azimuth 
147" 56'. 

Grays (Lake County, Oreg., E: W. Eickelberg, 1920).-About 60 miles north- 
east from Lakeview, about 20 miles south from Butte, 3 miles east from Alkali 
Lake, and on the highest point of Grays Butte. The station is marked by a 
bronze tablet in bedrock as described in note 2. The reference mark, a bronze 
tablet in bedrock, note 12a, is in azimuth 207' 22' from the station. 

Sharp (Lake County, Oreg., E. W. Eickelberg, 1920).-About 10 miles N. 17O 
E. from Paisley, about 2% miles west from a wagon road leading from the Pasiley- 
Butte and Burns road at a point 10 miles from Paisley, and on the highest point of 
Sharp Butte or Sharp Top. The station bears west from the road a t  a point 
13.8 miles from Paisley, but is not visible from the road. 
bronze tablet in bedrock as described in note 2. The reference mark, a bronze 
tablet in bedrock, note 12a, is 6.24 meters (20.6 feet) from the station in azimuth 
195' 48'. 

White (Lake County, Oreg., E. W. Eickelberg, 1920).-About 7 milee east of 
Paisley, about 3 miles northeast of the ZX white ranch house, and on the hi heat 
point of Coglan Buttes. The station is marked by a bronze tablet in bedlrock 
as described in note 2. The reference mark, a bronze tablet in bedrock, note 
12a, is 23.53 meters (77.2 feet) from the station in azimuth 240' 20'. 

Paisley north base (Lake County, Oreg., E. W. Eickelberg, 1920).-About 10 
miles north of Paisley, 600 meters west of the Paisley-Hoy ranch road at the 
south base of the southerly of two rocky buttes, the only ones in the vicinity. 
The station is marked by a bronze tablet in a bowlder aa described in note 4. 
The rcference mark, a bronze tablet in a bowlder, note 12c, is 43.56 meters (142.9 
feet) from the station in azimuth 159' 51'. 

Paisley south base (Lake County Oreg., E. W. Eickelberg 1920; 1931).- 
About three-fourths mile north of l!aisley, on the Fremont fiighway, at the 
junction with the road to Burns, 70 feet south of the latter, 63 feet east of the 
center line of the Fremont Highway, and 25 feet east of the fence corner, at the 
fcncr line. The station is marked by B bronze tablet in concrete, as described in 
note la, and underground by a similar mark, note 7a. The reference mark,.a 
brocze tablet in concrete, note lla, is 7.97 meters (26.1 feet) from the station 111 
azimuth 71" 14'. The station was used. aa a second-order bench mark in 1931. 

Round (Lake County, Oreg., E. W. Eickelberg, 1920).-About 19 miles south 
from Paisley, 30 miles north from Lakeview, about one-half mile south from 
Round Pass, on the highest point of Round Mountain, and about 6 meters 

It is marked by 
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eoutheest of a Forest Service lookout house under construction (in 1920). The 
station is marked by a bronze tablet in concrete es described in note IC. Two 
witness marks, each consisting of a triangle cut in the west side of a pine tree 
are, respectively, 29.12 meters (95.5 feet) from the station in azimuth 202' 26l 
and 29.26 meters (96.0 feet) in azimuth 234' 40'. 

Hart (Lake County, Oreg., E. W. Eickelberg, 1920).-About 9 miles northeast 
of Plush post office, 7 miles by road and trail south from Lyons sheep ranch, and 
three-fourths mile west from a dim road leading from the Lyons sheep ranch to 
Old Post, on highest part of Hart Mountain, a well-known ridge lying east of 
Warner Valley. The station is marked b a bronze tablet in a bowlder as 
described in note 4. Two reference marks, gronze tablets in bowlders, note 12c, 
are, respectively, 11.48 meters (37.7 feet) from the station in azimuth 122" 04' and 
29.55 meters (96.9 feet) in azimuth 303" 10'. 

Crane (Lake County, Oreg., E. W. Eickelberg, 1920; 1931).-About 8 miles 
southeast from Lakeview, on the highest point of Crane Peak. The station is 
marked by a bronze tablet in bedrock as described in note 2. Two reference 
marks, bronze tablets in bedrock, note 12a, are respectivel , 19.8 meters (65 feet) 
from the station in azimuth 176" 44' and 4.9 meters h2.5 feet) in azimuth 
323" 57'. 

Drake (Lake County, Oreg., E. W. Eickelberg, 1920; 1931).-About 14 miles 
northeast from Lakeview, 3 miles northeast from Bulls Prairie ranger station 
five-eighths mile northeast from the Forest Service lookout on Drake Peak, and 
on a round bald mountain about 1% miles northwest from Drake Peak. The 
station is marked by a bronze tablet in a bowlder as described in note 4. The 
reference mark, a bronze tablet in a bowlder, note 12c, is 22.01 meters (72.2 feet) 
from the station in azimuth 216" 16'. 

Yonna (Klamath County, Oreg., E. W. Eickelberg, 1920).-About 12 milee 
northesst from Bonanza, on the top of Yainax Butte, and about 70 meters east 
from its highest point. The station is marked by a bronze tablet in bedrock as 
described in note 2. Two reference marks. bronze tablets in bedrock. note 12a. 
are, respectively, 1.73 meters (5.7 feet) from the station in azimuth 354' 23' and 
4.99 meters (16.4 feet) in azimuth 140' 26'. 

Cougar (Lake County, Oreg., E. W. Eickelberg, 1920).-About 18 miles north- 
west from Lakeview. 6 miles bv road and trail southwest from Thomas Creek 
ranger station, 3% miles by tra"i1 from road leading from Lakeview to Thomas 
Creek ranger station via Mesman Creek, and 10 meters southeast from Forest 

. Service lookout "Cougar Peak." The station is marked by a bronze tablet in a 
bowlder as described in note 4. Two reference marks, bronze tablets in bowlders, 
note 12c, are, respective1 11.42 meters (37.6 feet) from the station in azimuth 
89' 58' and 5.44 meters $7.8 feet) in azimuth 6' 05'. 

Hoffman (Siskiyou County, Calif., E. W. Eickelberg, 1920).-About 32 miles 
northeast from McCloud, about 21 miles east by south from Bray, 4 miles north- 
e a t  from Medicine Lake ranger station, and on the highest point of Big Hoffman 
Mountain. The station is marked by a bronze tablet in bedrock as described in 
note 2. Two reference marks, bronze tablets in bedrock, note 12a, are, respectively, 
11.61 meters (37.8 feet) from the station in azimuth 107' 23' and 11.67 meters 
(38.3 feet) in azimuth 329' 38'. 

Aspen (Klamath County, Oreg., E. W. Eickelberg, 1920).-Located 18 miles 
west from Klamath Falls, Oreg., on the highest point of Aspen Butte. The 
station is marked by a bronze tablet in bedrock a8 described in note 2. Two 
reference marks, bronze tablets in bedrock, note 12a, are, respectively, 6.31 
meters*(17.4 feet) from the station in azimuth 338' 14' and 6.56 meters (21.6 
feet) in azimuth 110' 54'. 

Gooeenest (Siskiyou County, Calif., E. W. Eickelberg, 1920) .-About 20 miles 
east from Montague, Calif., on the highest point of Goosenest Mountain and at 
the edge of an old crater. The station is marked by a bronze tablet in bedrock 
ae described in note 2. One reference mark, a bronze tablet in bedrock, note 12a, 
is 31.12 meters (102.1 feet) from the station in azimuth 343' 15'. Another 
reference mark, an arrow cut in bedrock, is 16.06 meters (62.7 feet) from the 
station in azimuth 171" 29'. 

east from Weed. Calif.. on the hinhest Doint of Black Crater Mountain. 
Whaleback (Sikiyou County, Calif., E. W. Eickelberg, 1920) .-About 16 miles 

The 
etation is on the southewst edge o l a n  oid crater and is surrounded by a heavy 
growth of timber. It is marked by a bronze tablet in bedrock as described in 
note 2. Two reference marks, bronze tablets in bedrock, note 12a, are, respee- 
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tively, 7.31 meters (24.0 feet) from the station in azimuth 188’ 59’ and 8.78 meters 
(28.8 feet) in azimuth 266’ 13’. 

Grizzly (Shasta County, Calif., E. W. Eickelberg, 1920).-On top of Grizzly 
Peak, 12 miles (3 by road and 9 by trail) from Henderson, Calif., and about 30 
meters northeast of a lookout house. The station is marked by a bronze tablet 
in bedrock as described in note 2. Two reference marks, bronze tablets in bed- 
rock, note 12a, are respectively, 26.58 meters (87.2 feet) from the station in 
azimuth 22’ 19’ and 19.13 meters 62.8 feet) in azimuth 230° 01‘. 

Eddy, about 15 miles by road and trail from Sisson, Calif., a little below the 
highest oint on the mountain, and about 18 meters east from a new lookout 
house. %he station is marked by a bronze tablet in bedrock as described in 
note 2. Two reference marks, bronze tablets in bedrock, note 12a, are, respectively, 
30.02 meters (98.5 feet) from the station in azimuth 298’ 43’ and 14.32 meters 
(47.0 feet) in azimuth 97’ 45‘. 

Supplementary points 
Burns bench mark C lg(Harney County, Oreg., E. W. Eickelberg, 1920; 1931).- 

In the town of Burns, on the west side of Broadway, about 106 feet south of the 
Central Oregon Highway and about 200 feet southwesterly from the Welcome 
Hotel, in the cement sidewalk. The station is marked by a standard bench-mark 
disk in the top of a concrcte post. The disk is about 3 inches below the sidewalk 
level and i s  rywhed through an opening about 4 inches in diameter. It is stamped 
“ X  71 1931. 
Iron (Harney County, Oreg., E. W. Eickelberg, 1920).-About 2% miles west of 

the Burns-Lakeview (via Plush) road. Reached from Burns by following this 
road to  a oint where Iron Mountain bears about due west, then take road leading 
to ranch Rouse, pass to south of house, and follow around south side of valley 
along foothills to a small and dilapidated schoolhouse; station is on Iron Mountain 
and about three-fourths mile west of schoolhouse. It is marked by a bronze 
tablet in bedrock as described in note 2. 

Gearhart (Klamath County, Oreg., E. W. Eickelberg, 1920) .-On the summit 
of Gearhart Mountain, about 10 miles northeast of Bly. The station is marked 
by a bronze tablet in bedrock, as described in note 2. 

Lakeview bench mark M 16 (Lake County, Oreg., E. W. Eickelberg, 1920; 
1931).-On the west edge of the town of Lakeview on the south side (in fence 
line) of the Klamath Falls-Lakeview Highway, and about 300 ards west from 
the N. C. 0. Railroad crossing. The station is marked I: a gronze tablet in 
concrete, as described in note IC. The disk was stamped h 16 1920” in 1931. 
The reference mark, a bronze tablet in concrete, note l l c ,  is 18.46 meters (00.5 
feet) from the station in azimuth 186O 29’. 

Oreg., E. W. Eickelber? 1920; 1931).-About 22 miles 
south by west from kkeview, 2% miles by trad north by west from Dog Lake 
ranger station, and 6 meters northeast from a For& Service lookout which 
occupies the highest point on Dog Mountsin. The station is  marked by a 
bronze tablet in bedrock, aa described in note 2. TWO reference marks, bronze 
tablets in bedrock, note 12a, are, reepectively 3.30 meters (10.8 feet) from the 
station in azimuth Oo 14’ and 4.68 meters (16.0 {eet) in aeimuth 182’ 63 . In 1931 
i t  was found that the reference mark south of the station had been covered u 
by the erection of a lookout house, the center of which is 3.86 meters (12.0 feet7 
south of the station. 

Oreg., E. W. Eickelberg, 
192O).-About 4.4 milee east of the White Pelican &he1 at Klamath FaUs 1.3 
milw ea& of steel bridge over Irrigation canal, in the southwest corner of a held, 
30 meters (98 feet) northwest of a house owned b Mra. John A. Short, and 2 
meters (7 feet) east of the old Klamath Falls-derrill Road. The station is 
marked by a standard bench-mark disk set in top of a concrete post, having been 
established by a prccise level part 

Soldier (Shasta County, Calif., 6 W. Eickelberg, 1920).-About 7 milea north- 
west from Fall River Mills 2% mlles west from Glenburn and 3 miles northeast 
from Cayton, on Soldier dountain, 6 meters west from Forest Service lookout 
Soldier. The station is marked by a bronze tablet in bedrock as deeoribed in 
note 2. Two reference marks, bronze tab1.ets in bedrock note 12a, are, respec- 
tively 7.36 meters (24.1 feet) inclined distance) from the station in asimuth 

Eddy (Siskiyou County, Calif., h . W. Eickelberg, 1920).-On top of Mount 

Dog (Lake Count 

Klamath Falls bench mark, A 16 (Klamath Count 

316’ al’ and 16.40 meters (60.5 z eet) (inched) in azimuth l l b0  09’. 
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Black Fox (Siskiyou County, Calif., E. W. Eickelbert, 1920) .-A Forest Service 
lookout point, 15 miles northeast of McCloud, Calif., on highest point of Black 
Fox Mountain. The station is marked by a bronze tablet in bedrock as described 
in note 2. 

Turret (Modoc County, Calif., E. W. Eickelberg, 1920).-About 20 miles north 
of Bieber 13 miles north of Lookout post office, and 4 miles by trail southeast of 
Happy damp ran er station, on the highest point of Turret Mountain, and 9 
meters west from %orest Service lookout, Happy Camp. The station is marked 
by a bronze tablet in bedrock as described in note 2. Reference mark No. 1, a 
standard bronze tablet cemented in a drill hole in the concrete foundation of the 
lookout house, is 9.05 meters (29.7 feet) from the station in azimuth 273O 54'. 
Reference mark No. 2, a bronze tablet in bedrock, note 12a, is 8.10 meters (26.6 
feet) from the station in azimuth 106' 44'. 

Dixie (Lassen County, Calif., E. W. Eickelberg, 1920).-About 25 miles south- 
east of Fall River Mills, 2% miles north of the Cox and Clark ranch in Dixie 
Valley, on highest pt of first range of lava rock hills lying north of Dixie Valley 
and visible from t e Cox and Clark ranch house. The station is marked by a 
bronze tablet in bedrock as described in note 2. A standard bronze station marker 
of the U. S. Geological Survey, set in bedrock, is 2.68 meters (8.8 feet) from the 
station in azimuth 310' 09'. 

Bald Mountain (U. 5. G. S.) (Shasta County, Calif., E. W. Eickelberg, 1920).- 
About 8 miles south by east from Fall River Mills, 134 miles southeast of the St. 
Johns ranch (W. S. Bernard), and one-half mile east of road leading southward 
from St. Johns ranch. The station is marked by a standard bronze station marker 
of the U. S. Geological Survey set in bedrock. 

Crater (U. 5. G. S.) (Shasta Countv. Calif.. E. W. Eickelbera. 1920).-About 13 
miles south from Burney, 16 miles ;;ortheast from Whitemore, 5 miles b trail 
northeast from Cow Creek ranger station, three-fourths mile northeast of $orest 
Servicelookout, Magee Peak on the northern and highest point of a volcanic 
mountain known locally as ha ee Peak. The statioil is marked by a standard 
bronze station marker of the Bronzo 
station and reference tablets of the Coast and Geodetic Survey were set in 
bedrock near b but their positions relative to the station were not determined. 

Burney (U. d ' G .  5.) (Shata  County, Calif., E. W. Eickelberg, 1920.)-About 
5% miles south by east from Burney, 4 miles east of Dry Lake on the Burney- 
Whitemore (Tamarack) wagon road, 2 miles north of old road leading from Hat  
Creek to Burney Springs, on highest point of prominent volcanic mountain known 
as Burney Butte. The station is marked by a U. S. Geological Survey bronze 
disk set in a bowlder under a cairn having a 'I-fOOt base and height of 8 feet. 

Granite (Trinity County, Calif., E. W. Eickelberg, 1920).-Ten miles west of 
Trinity Center, on Granite Peak, and 150 yards northeast of lookout house. The 
station is marked by a bronze tablet in bedrock as described in note 2. 

Bonanza (Trinity County, Calif., E. W. Eickelberg, 1920).-About 10 miles 
north of Trinity Center, a short distance from Bonanza King mine, and 25 ards 
north of Bonanza King lookout. The station is marked by a bronze tabret in 
bedrock a8 described in note 2. 

8. Geological Survey set in bedrock. 

. 

WASHINGTON-CALIFORNIA ARC 

Principal points 

Red (Skamania County, Wash., J. S. Hill, 1906; 1916).-On the highest point 
of a bald red hill near the sources of the Little White Salmon and LewiB Rivers 
and not far from Klickitat Pass. It is best reached from White Salmon on the 
Columbia River via Guler post office, Ice Cave, Peterson Prairie, Goose Lake, 
Steamboat Lake, and t h e  Indian race track, being about 1 mile southwest from 
the last place and 1% miles west of Steamboat Lake. There is a Forestservice 
lookout station with its south wall about 2 meters north of the station mark. 
The station is marked by an  old-type bronze tablet set in rock as described in 
note 18. Two reference marks, copper bolts set in rock see note 19, are, respec- 
tively, 7.40 meters (24.3 feet) from the station in azimuth 96' 14' and 6.42 meters 
(17.8 feet) in azimuth 188' 46'. 

Larch (Multnomah County, Oreg. 0. B. French, 1903; 1916).-Southeast of 
Bridal Veil, a town on the Columbia kiver, on the highest peak of Larch Moun- 
tain and on the west point of a small rock ledgc which is on the north end of a 
spur from the main summit. The ledge is about 20 feet higher than the spur 

For hotea in rogard to marking of stations 508 pp. 42 and 43. 



TRIANGULATION IN OREGON 55 
of which it forms the end, and descends abrupt1 on the north in a cliff about 100 
feet high. It can be reached either from BridarVeil or Latourell via Donahue's 
logging camp. The station is marked by a n  old-type bronze tablet set in rock as 
described in note 16. Two reference marks, copper bolts set in rock, note 19, 
are in the east summit of the ledge, one in rather a low place, 10.89 meters (35.7 
feet) from the station in azimuth 298O 51', and the other near the east end of the 
summit, 15.01 meters (49.2 feet) from the station in azimuth 287' 02'. 

Star (Clark County, Wash., J. S. Hill, 1906; 1916).-On the most southerly 
of the two summits of Silver Star Mountain, on the line between Clark and 
Skamania Counties, about 35 miles northeast of Vancouver. The station is 
marked by an old-type bronze tablet set in rock as described in note 18. Two 
reference marks, copper bolts in rock, note 19, are, res ectively, 5.91 meters 
(19.4 feet) from the station in azimuth 305' 43' and 5.1l meters (16.9 feet) in 
azimuth 26' 11'. 

Davis (Cowlitz County, Wash., J. 8. Hill, 1906).-About €4 miles northeest 
of Woodland on the hi hest point of a hill on a north-and-south ri e which 
may be reached from aoodland by following the road up the L e w h v e r  to 
the Fisher place and packing from there. The station is marked by an old-type 
bronze tablet set in rock as described in note 18. Two reference marks, copper 
bolts in rock, note 19, are, respectively, 5.61 meters (18.4 feet) from the station 
in azimuth 15' 02' and 5.37 meters (17.6 feet) in azimuth 96' 51'. When the 
station was visited in 1928 no marks could be recovered. 

Barnes (Multnomah County, Oreg., 0. B. French, 1903; 1932).-On a cleared 
hill just west of Portland, about 600 feet northwest of the intersection of Green- 
leaf Road and Skyline Boulevard, the lattcr connecting the Barncs and Cornel1 
roads, and just east of the highest hill of this group, which hill is still wooded. 
The station is marked by an  old-type bronze tablet in a bowlder as described in 
note 17. Two reference marks, copper bolts in bowlders, note 19, are near the 
roots of stumps 15.80 meters (51.8 feet) from the station in azimuth 156' 11' and 
7.02 meters (23.0 feet,) in azimuth 233' 23'. A third reference mark, similar to 
the other two except that there is also an underground mark consistin of a cross 
in a bowlder, is about 3 feet north of the main east-and-west fence Tine, about 
30 feet east of where this fence crosses the highest part of the ridge, about 3 feet 
east of a fence extending northward from this fence, and 44.95 meters (147.5 feet) 
from the station in azimuth 184' 35'. In 1932 the surface mark could not he 
found as the top of the hill is now cultivated, but an  underground mark may still 
be in lace. 

Hug (Marion County, Oreg., 0. B. French, 1903).-0n a prominent bare hill 
about 6 miles by road and 4 miles in a straight line southeast of Silverton, just 
south of the road from Silverton to Hullt post office and on the farm of A1 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 
station is marked at the surface by a half-inch copper bolt set in a bowlder and 
underground by a similar mark. Two reference marks, copper bolts set in 
bowlders, not 19, are, res ectively, 5.79 meters (19.0 feet) from the station in 
azimuth 108O 55' and 7.1fmeters (23.4 feet) in azimuth 304' 40'. Both refer- 
ence marks are in the fence line. 

Yam (Polk County Oreg., 0. B. French, 1903; 1908).-On the highest point 
of the highest of the dola Hills about 12 miles northwest of Salem, and about 10 
meters south of a wire fence which passes over the summit. A slight1 lower 
wooded hill is about a half mile northwest of the station and a group olhills is 
about halfway between the station and Salem. The station is marked by an 
old-type bronze tablet set in a bowlder aa described in note 17. Two reference 
marks copper bolts set in bowlders with a few loose rocks piled around them for 
identikcation, note 19, are, respectively, 11.06 meters (36.3 feet) from the station 
in azimuth 197' 10' and 8.59 meters (28.2 feet) in azimuth 329' 07'. The first 
reference mark mentioned is in the line of the wire fence. 

Peterson (Linn County, Oreg., 0. B. French, 1903).-About 4 miles southwest 
of Lebanon on the hi hest part of the most westerly of the two summits known 
as Peterson Butte. '%he station is marked by an old-type bronee tablet set in 
rock as described in note 16. Two reference marks, copper bolts set in rook, note 
19, are, respectively 4.64 meters (15.2 feet) from the station in azimuth 7' 80' 
and 3.27 metem ( 1 O . i  feet) in azimuth 186' 00'. One is in the largest rock on the 
south side of the summit and the other is in the ledae just east of the largest rock 

It is probably lost. 

- _  
on thonorth side of the summit. 
Mary (Benton County, Oreg., 0. B. French, 1903; 1931).-On the highest 

point of the grassy summit of Marys Peak, about south-southwest from Corvallis. 

- 

For notes in regard to marking of stations 888 pp. 42 and 43. 



56 U. S. COAST AND GEODETIC SURVEY 

The station is marked by an  old-type bronze tablet set in a bowlder aa described in 
note 17. Two reference marks, copper bolts set in bowldem, note 19, are, respec- 
tively, 18.77 meters (46.2 feet) from the station in azimuth 326' 22' and 29.36 
meters (96.3 feet) in azimuth 68' 11'. 
S eneer (Lane County, Oreg., 0. B. French, 1903).-This station is near a 

U. 8. Geological Survey station. It is on the south end and highest point of the 
summit of S encer Butte, about 4 miles south of Eugene. Two trees used by the 
Geological 8Purvey are at the north end of the summit, which is in the form of a 
ridge. The station is marked by an old-type bronze tablet set in rock as described 
in note 16. Two reference marks, copper bolts in bowlders, note 19, are, respec- 
tively, 6.34 meters (17.6 feet) from the station in azimuth 175' 02' and 4.67 
meters (15.0 feet) in azimuth 328' 61'. The Geological Survey station is 7.97 
meters (26.1 feet) from the station in azimuth 176' 12'. 

Twin (Linn County, Oreg., 0. B. French, 1905).-On the farm of Mr. Gentry 
near the southwest corner of sec. 24, T. 14 S., R. 3 W., about 6 or 7 miles from 
Rowland. It is on the highest summit of a partly wooded ridge, the south 
slope being bare and the.north slope wooded, and about 8 or 10 meters southeast 
of the highest point of the summit. The station is marked by an old-type bronze 
tablet set in a bowlder as described in note 17. Three reference marks, copper 
bolts set in rock, note 19, are at the following distances and azimuths from the 
station: 6.66 meters (21.9 feet), 314' 12'; 6.39 meters (21.0 feet), 63" 67'; and 6.87 
meters (22.5 feet), 155' 44'. The last-mentioned reference mark is near the high- 
est point of the summit. 

Ridge (Lane County, Oreg. 0. B. French, 19051.-On the highest part of a 
rid e on land owned by Mr. J. J. Winn, about l smi les  north of his residence, 
a n 8  about 10 miles by road in a northwesterly direction from Junction City. 
The station is marked by an old-type bronze tablet set in a bowlder as described 
in note 17. Three reference marks, copper bolts set in bowlders, note 19, are at 
the following distances and azimuths from the station: 4.86 meters (15.9 feet), 
164' 32'; 30.69 meters (100.7 feet), 278' 43'; and 9.73 meters (31.9 feet), 356" 16'. 
A triangular blaze in a large maple tree is 11.03 meters (38.2 feet) from the station 
in azimuth 92' 16', and a similar blaze in a large fir tree is 8.45 meters (27.7 feet) 
from the station in azimuth 213" 33'. 

Rauch (Lane Count , Oreg., 0. B. French, 1903).-About 12 miles west by 
south from Eugene, 23f miles southwest of Llewellyn post office and about one- 
half mile west of the road leading from Llewellyn to Crow post ofice, on land be- 
longing to Mrs. Frances Rauch. I t  is about 150 meters east of the summit on 
the north side of a sloping ridge about 300 feet higher than the valley through 
which the road runs, the first prominent ridge encountered in going from Llewellyn 
to Crow and the only ridge in the vicinity from which Willamette south base can 
be seen. The station is about 200 feet west of a point where the ridge becomes 
steeper. The station is marked by an old-type bronze tablet set in a bowlder as 
described in note 17. Two reference marks, copper bolts in bowlders, note 19, 
are,respectively, on the highest art  of the ridge, 11.96 meters (39.2 feet) from the 
station in azimuth 286' 02' anf12.22 meters (40.1 feet) in azimuth 51' 46'. 

Willamette south base (Lane County, Oreg., 0. B. French, 1903; 1908).- 
About 6 miles from Eu ene and 220 meters south of the Eugene-Elmira Road on 
land belonging to Wilfiam Nelson. It is about 100 meters north of a large 
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 belongin to William Nelson 
which is 86.79 meters (284.7 feet) north of the station. T t e  station is marked 
by an old-type bronze tablet in the top of a 6-inch drain tile embedded in con- 
crete. It is surmounted by a concrete pillar 2% feet high, 18 inches s,quare at 
the base and 12 inches square at the top, with the lettcrs "U. S. C. 8. on the 
south side. The underground mark is 8 copper bolt set in a block of concrete. 
Four reference marks, the first three of which are copper bolts set in concrete 
and the fourth a copper bolt set in a bowlder, note 19, are at the following d i e  
tances and azimuths from the station: 212.29 meters (696.5 feet), 177' 32' 02"; 
225.10 meters (738.7 feet), 200' 19' 30"; 78.38 meters (257.2 feet), 266' 16' 42"; 
and 86.79 meters (284.7 feet), 181' 30' 16". The Arst two reference marks have 
underground marks similar to the surface marks. The second reference mark is 
at the intersection of the road fence and that dividing the farms of William Nelson 
and M. Nelson, the third is in the line of the boundary fence and the fourth is in 
the southwest corner of the foundation of the main art of d l l ia rn  Nelson's barn. 

Willamette north base (Lane County, Oreg., 8. B. French, 1906; 1908).- 
One and onshalf miles south and one-half mile west of Junction City in the 
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east center of sec. 7, T. 16 S., R. 4 W., on land owned by Mr. William M. Pittney, 
of Junction City. It is in the northeast corner of a field on the south side of 
the main eaat-and-west road, about 71 yards from the north-and-south fence 
to the east and 4 or 6 yards from the fence on the south side of the road, and 
almost opposite the main gate which leads into the barnyard corral of the farm 
across the road. The station is marked by an old-type bronze tablet in the top 
of an &inch drain tile embedded in concrete. The underground mark is a 
copper bolt set in a block of concrete. Three reference marks, each consisting of a 
copper bolt set in the top of a concrete post, are at the following distances and 
azimuths from the station: 32.06 meters (105.2 feet), 97' 10'; 19.88 meters (66.2 
feet), 186' 24'; and 66.08 meters (213.6 feet), 271' 26'. The first reference 
mark is in the fence line on the south side of the road and nearly in the prolonga- 
tion of the fence line on the west side of the corral; the second is in the corral 
10 inches from the road fence and 6 or 8 feet east of the east end of the main road 
gate; and the third is on the south side of the main road, 12 or 16 feet from the 
road fence, just west of the north-and-south fence. Each referenoe mark has an 
underground mark consisting of a copper bolt in a block of concrete. 

Seavtee 2 (Lane County, Oreg., W. H. Burger, 1908).-In the same localit 
88 Seavies (U. 8. G. S.). (See p. 61.) It is on the south slope of the pea{ 
near the lower edge of the first timber from the top and almost in line with 
Spencer (see p. 66) and the tangent line to the west bank of the McKenzie 
River at the big curve in the flat below the station. The station is marked by 
a drill hole in the rock and by piles of rock around the tripod erected at the 
station. 

Pisgah (Lane County, Oreg., W. H. Burger, 1908).-Located north and east 
from Goshcn on a hill known as Mount Pisgah, about 200 feet southwest, or 
toward Spencer Butte, from the highest point of the hill. The station is on 
top of a rock about 4 by 6 feet in area, projecting 16 inches above the ground, 
the largest one of a cluster of rocks and, with the exception of a large rock on 
the west slope about 178 feet to the north, the largest rock in the vicinity. Station 
is marked b a &inch drill hole l$A inches deep, 6 inches from the west edge of 
the rock a n i  23 inches from its south oint. 

Eugene astronomfcal statlon (Lane Zounty, Oreg., 0. B. French, 1904; 1908).- 
This station is identical with the U. S. Geological Surve It is on the 
east end of Skinner Butte, near Eugene, Oreg., just agove the reservoir and 
north of the railroad station, on the site of the old observatory of the Universit 
of Oregon. It was learned in 1908 that the land was to be converted into & par% 
and that the station would be demolished, so two marble reference stones 
jecting 2 inches above the surface and bearing on the top the letters "d f? 
with a cross between, were Bet t o  preserve the station. The first, 6 by 6 by 18 
inches i s  18.29 meters (60.0 feet) from the station in azimuth 119' 69 , and the 
second, 4 by 7 by 14 inches, is on the south brow of the hill 12.21 meters (40.1 
feet) from the station in aeimuth 62' 47'. The distance between these marks is 
17.62 meters (57.8 feet). From the first reference mark the Patterson School 
spire ia in azimuth 316' 28' and the Humph:: Memorial Methodist Church 
spire Q in azimuth 363' 83'; A large concrete 6" on the brow of the hdl over- 

Roman (Douglas County, Oreg., 0. B. French, 1903; lQOS).-On the most 
westerly of the two summits of the highest peak of the Coast Range known 
aa Roman Nom Mountain, situated near the north line of DO a8 County about 

is on the highest int of the summit, about 0 feet from the southern edge of the 
bluff and 20 feet E m  the steep part of the slope emt of the station. The peak is 
bare except for a few low shrubs, and hae a steep bluff on the south side and a 

on the north aide. The station is marked by aa OId-type fY' ronze Easy bleb set slOpB n a bowlder aa deacribed in note 17. Two reference marks, the 
first a copper bolt in bedrock and the second a co per bolt in a bowlder, note 19 
are res ctively, 14.76 meters (48.4 feet) from t!e station in azimuth 148' 06' 
and 6.7f;emeters (22.2 feet) in azimuth 206' 33'. An arrow pointing to the refer- 
ence mark is cut in the rock near each mark. An old burned stump is about 6 feet 
from the atation in azlmuth 232'. 
Yellow (Douglas Countg, Oref, 0. B. French, 1904).-0n the highest sum- 

mit of the timbered ridge a out 1 milea west of Yoncalla. The station is marked 
by an old-type bronze tablet set in a bowlder aa described in note 17. A reference 
mark, a copper bolt in a rock ledge, nota 19, Is 22.62 meters (74.2 feet) from the 
station in aaimuth 334' 37'. Two other reference marks, pieces of copper wire 

station. 

looking the railroad station is in azimuth 2' from the station. 4 '  

5 miles southwest of the junction of Wildcat Creek with the Y ~ius law River. It 
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set in bowlders, are, respectively, 2 1.04 meters (69.0feet) from the stationin azimuth 
197' 31' and 20.70 meters (67.9 feet) in azimuth 107' 02'. 

Fairview (Lane County, Oreg., 0. B. French, 1904).-On the west sidc of the 
summit of Fairview Peak in the Bohemia Mountains, about 25 miles southeast 
of Cottage Grove and 6 miles by road from Mineral post office. The station 
is marked by an old-type bronze tablet set in a bowlder as described in note 16. 
Three reference marks, copper bolts in rock ledges, note 19, are at the following 
distances and azimuths from the station: 6.69 meters (21.9 feet), 47' 29'; 2.92 
meters (9.6 feet), 181' 39'; and about 175 feet, 266' 09'. 

Scott (Douglas County, Oreg., 0. B. French, 1904).-On the highest part of 
the summit of Scott Mountain, about 20milesnortheast of Roseburg. The station 
is marked by an old-type bronze tablet set ih a large bowlder as described in note 
16. Two reference marks, copper bolts in rock, note 19, are, respectively, 32.71 
meters (107.3 feet) from the stationinazimuth 195'02' and 18.17mcters (59.6feet) 
in azimuth 305' 42'. The first is in a white rock near the middle of a prominent 
ledge and the second is in a rocky ledge near the edge of the brush. 

Black (Douglas County, Oreg., 0. B. French, 1904).-Nertr the northeast eor- 
ner of the highest part of the summit of Black Rock, a high, prominent, rocky 
peak about 40 miles in a direct line east of Roseburg and north and northwest 
of some near-by higher wooded peaks. The station is marked by an old-type 
bronze tablet set in bedrock as described in note 16. Two reference marks, copper 
bolts in bedrock, note 19, are, respectively, 13.78 meters (45.2 feet) from the st& 
tion in azimuth 4' 65' and 6.47 meters (21.2 feet) in azimuth 297' 45'. 

White (Douglas County, Oreg., 0. B. French, 1904).-On the highest part of 
the summit of White Rock, a rominent peak about 15 miles east of Roseburg. 
The station is marked by an 018-type bronze tablet in a large bowlder as described 
in note 16. A reference mark consisting of a copper bolt in a large bowlder just 
cast of a prominent ledge, note 19, is 34.44 meters (113.0 feet) from the station in 
azimuth 353' 11'. 

Rust (Jackson County, Oreg., 0. B. French, 1904).-On the highest summit 
of Rustler Peak, about 20 miles north of Mount McLoughlin and 26 miles by 
road and trail from Rig Butte post office via Parker's ranch. The station is 
marked by an old-type bronze tablet set in rock as described in note 16. Two 
reference marks, copper boltsin rock, note 19, are, respectively, 12.00 meters (39.4 
feet) from the station in azimuth 264' 33' and 10.12 meters (33.2 feet) in azimuth 
337O 53'. 

Onion (Jackson and Josephine Counties, Oreg., 0. B. French, 1904).-On the 
highest part of the bare summit of Onion Springs (King) Mountain, about 1 
mile south of the Onion Springs, and best reached from Wolf Creek. The station 
is marked by an old-type bronze tablet in a rocky ledge as described in note 16. 
Two reference marks, copper bolts in rock, note 19, are, respectively, 24.62 
meters (80.8 fect) from the station in azimuth 91' 60' and 47.22 meters (154.9 
feet) in azimuth 182' 47'. The first is in a prominent ledge and the sccond is in 
an inconspicuous, low bowlder at the western edge of the summit. The door of 
the State forest lookout house is about 12 feet northwest of the station. 

Soda (Jackson County, Oreg., 0. B. French, 1904).-On a peak known as Soda 
Mountain, in the Siskiyou Mountains, about 20 miles by road and trail southeast 
of Ashland and 5 miles east by north from Pilot Rock a prominent peak in the 
same range. The best approach is from Ashland via hoda Springs and Davis's 
ranch. The station is marked by an old-type bronze tablet set in a large bowlder 
flush with the ground as described in note 16. Two reference marks, copper 
bolts in bowlders, note 19, are, respectively, 12.91 meters (42.4 feet) from the 
station in azimuth 299' 53' and 23.95 meters (78.6 feet) in azimuth 36' 36'. 

Sterling (Jackson County Oreg., 0. B. French, 1904).-In the Siskiyou 
Mountains, on Observation fieak, about 26 miles southwcst of Ashland and 2 
miles west of Mount Sterling, on the northernmost summit of a ridge just south 
of the Silver Fork Basin and at the western end of the long east-and-west valley 
which is just north of Mount Sterling. The station is about 80 or 90 meters 
Routheast of the highest point of the summit in the center of a group of small 
bowlders. The station is marked by an  old-type bronze tablet set in the top of 
a large bowlder as described in note 16. Two reference marks, copper bolts in 
rock, note 19, are, respectively, 34.85 meters (114.3 feet) from the station in 
azimuth 18' 13' and 20.44 meters (67.1 feet) ir. azimuth 136' 03'. 

Spur (Siskiyou County, Calif., 0. B. French, 1904; 1919).-On the west slope 
of Mount Shasta at an elevation of about 9,100 feet, in a position bwt  identified 
by approaching the summit from Igerna, by the road leading through Kite 
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Canyon. In ascending this route several prominent peaks are discerned ahcad 
and from the light-hand one a narrow shoulder extends in a westerly direction, 
or toward Black Butte. The station is about 50 meters below an abrupt change 
of slope of the ridge of this shoulder, and about 1 mile from the peak mentioned 
above. The station is marked by an old-type bronze tablet in the top of a large 
bowlder flush with the ground aa described in note 16. Two reference marks, 
copper bolts in rock, note 19, are, respectively, 13.77 meters (45.2 feet) from the 
station in azimuth 165’ 53’ and 8.10 meters (26.6 feet) in azimuth 228O 47’. 

Boliver (Siskiyou County, Calif., 0. €3. French, 1904; 1920).-0n the north side 
of a large group of bowlders about 60 yards northeast of the highest part of the 
summit of Mount Scott, known locally as Old Craggy or Boliver, which is the 
high peak about 5 miles in a southerly direction from Callahan. The station 
is marked by an old-type bronze tablet set in rock aa described in note 16. Two 
reference marks, copper bolts in rock, note 19, are, respectively, 6.67 meters 
(21.6 feet) from the station in azimuth 272’ 41‘ and 9.88 meters (32.4 feet) in 
azimuth 107” 47’. 

Gazelle astronomical station (Siskiyou County, Calif., 0. B. French, 1904; 
1908).-About 250 yards north by east from the Gazelle railroad station near 
the center of the top of a very prominent knoll and about 40 feet northeast of 
the lareest bowlder on the knoll. The station is marked by an  old-type bronze 
tablet in an underground bowlder as described in note 16. A reference mark, 
a copper bolt set in rock, note 19, is 1’3.20 meters (63 feet) from the station in 
azimuth 290’ 12‘. A concrete longitude pier, recovered in 1919, is 8.72 metcrs 
(28.6 feet) east and 0.19 meter (0.6 foot) north of the station. 

Mears (Shasta County, Calif., 0. B. French, 1904; 1928).-About 4 or 5 miles 
west by south from CaRtella and about southwest from Castle Crags, on the 
southern summit of the highest rocky peaks in the region known locally as Gray 
Rocks. The station is about 20 fcet below the highest part of the peak and near 
the bluff on the south and east sides, with a ledge 3 or 4 feet higher about 10 feet 
distant toward the southcast. The peak was approachcd from the south and 
the 3O-foot bluff near the station surmounted by means of ladders. The station 
is marked by an  old-type bronze tablct set in rock as described in note 16. Two 
reference marks, copper bolts in bowlders, note 19, are, respectivcly, 7.92 rneters 
(26 feet) From the station in azimuth 70’ 60’ and 17.77 meters (58.3 fect) in 
azimuth 143’ 03’. The first is near the trail to the station, the second just east 
of a high pointed rock. 

Round (Shasta Countv, Calif.. 0. B. French. 1904: 1919).-On the hinhest 
part of what is known is Round Mountain just n o d  of thc post office ci the 
same name. The &tion is marked by an old-type bronze tablet set in a large 
bowlder as desoribtd in note 16. The bowlder projects about 6 inches above 
the ground. Two rcfcrence marks, copper bolts set in rock, note 19, are, respec- 
tively, 28.72 meter# (94.2 feet) from the station in azimuth 345’ 30’ and 6.43 
meters (21.1 feet) in azimuth 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. 

Bally (Shasta County, Calif., 0. B. French, 1904; 1928).-0n the northern- 
most of the two main peaks on the summit of Bally Mountain, a prominent 
and well-known mountain about 15 miles by road west of Redding. The best 
way to reach the station is from the Frank Pawnee ranch, nmr  the “Tower 
House,’’ about 10 miles west of Redding on the Weaverville road. The station 
is marked by an old-type bronze tAblet set in a rock on the north side of the 
most prominent group of rocks on the peak and 6 or 6 feet below the top of the 
group. The mark is described in note 16. Two reference marks, copper bolts 
set in rock, note 19, are, respectively, 4.29 meters (14.1 feet) from the station 
in azimuth 247’ 07‘ and 10.62 meters (34.8 feet) in azimuth 154’ 49‘. 

Supplementary points 

Warren (Colurnbia County, Oreg. 0. B. French, 1903).--About a mile south- 
west of Warren, a station on the hpokane, Portland & Seattle Railway on a 
slight elevation or ridge near the west side of a pasture owned by Mr. E. harnes 
and about 250 meters north of an east-and-west road. The ststion is marked 
by an old-t pe bronze tablet set in a bowlder as described in note 17. The 
letters “T i .  8.” are cut in the north side of the bowlder. Three reference marks, 
copper bolts set in rock note 19, are in the fence line west of the station a t  the 
following distances and azimuths from the station: 23.67 meters (77.7 fcet) 
93’ 15’; 37.46 metcrs (122.9 feet), 41’ 26’; and 37.95 meters (124.5 feet), 142’ 
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46’. The middle one of the three is 246.7 meters (809 feet) north of the north 
road fence and the other two are each about 30 meters from the middle one, 
one north and the other south. 

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

harney (Clark County, Wssh., c. Rockwell, 1881; 1903).-On the north 
bank of the Columbia River, about 1% miles above the United States wharf at 
Vancouver, on the slopin bare bluff immediately above the road leading from 
Vancouver up the river. %t is almost in front of the “Harney Houae,” on land 
formerly owned by General Harney, and about 80 meters east of the fence in- 
closing the race track. The underground mark consists of a glass bottle placed 3 
feet below the surface,with the neck up, the center of the neck marking the station, 
and three other bottles placed on their sides at a depth of about 1 foot and at 
distances of about 6 feet from the center, with the necks of the bottles pointing 
toward the center. The surface mark is a small drill hole 2 inches deep in a 
basaltic bowlder, wei hin about 360 pounds, placed with its top flush with the 
surface of the grounf. %e following bearings to the right of magnetic north 
were read at the station: East chimney of Harney House, 27O 06’; triangle on 
tree, 7 4 O  28‘. white house on south side of river, 172O 55’; ventilator on barn, 
220° 06‘; and corner of race-track fence 276” 47’. 

Balch (Multnomah County, Oreg., d Rockwell, 1881; 1917).-Thfs station 
was occupied for azimuth in 1886. It is immediately northwest of the city 
limits of Portland, 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 was marked b an  old- 
type bronze tablet set in concrete. The station was most robably Zestroyed 
by the sluicing operations in grading down the hillside for kestover Terraces. 

River (Multnomah County, Oreg., 0. B. French, 1903).-Near the junction of 
the two suburbs of Portland known as Arbor Lodge and Peninsula, on the east 
bank of the Willamette River about a mile east of Columbia University. It is 
on a slight elevation, the highest in the vicinity, and in the fence line on the 
north side of the boulevard alon the river bank. It was placed aa far east 
as possible and still keep the 8regonian 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 at a depth of 1.7 feet, each 
stone bearing the letters U. 5. C. S.” cut in the top. 

Monument, General Land Offlee (Multnomah and Washington Counties, 
Oreg., 0. B. French, 1903).-Exactl on the county line, at the initial intersec- 
tion of the  Willamette base and the k illamette meridian, a short distance south- 
east of station Barnes. The station is in a fence 
corner and is marked by a stone post rojecting 1% feet above the ground. 

Oregonian (Multnomah County, Jreg., 0. B. French, 1903).-The tall iron 
pole at the southeast corner of the tower of the Oregonian Building, at the 
northwest corner of Sixth and Alder Streets, Portland. This tower should not 
be confused with the taller radio tower subsequently erected. 

Portland latitude station (Multnomah County, Oreg., C. H. Sinclair, 1887; 
1906) .-This station has been destroyed. 

Portland longitude station (Multnomah County, Oreg., C. H. Sinclair, 1887; 
1906) .-This station has been destroyed. 

Portland bench mark (U. S. G. 9.) (Multnomah County, Oreg., 0. B. French 
1903).-At Portland, at the north front or Morrison Street entrance of the old 
post office, 2 feet east of the doorway, on the first course of stone above the water 
table. The station is marked by an aluminum tablet of the U. 8. Geolo ’cal 
Survey stam d 64A. This station has also been used as a bench mark opthe 
Coast and $odetic Survey with a designation of S 14. ( h e  Special Publica- 
tion 122, . 57.) 

Springdld Methodist Church (Lane County, Ore W. H. Burger, 1908).- 
The lower and less prominent of the two churches at g6ringfleld. 

Springfleld Christian Church (Lane County, Oreg., W. H. Burger, 1908).- 
The taller and more rominent of the two churches at Sprin field. 

Eugene, Deady Hafl, weat tower (Lane Count.y, Oreg. W. 8. Burger, 1908).- 
Deady Hall is one of the two older buildings of the Uhiversity of Oregon, at 
Eugene, and has large square towers at both the east and west ends. 

(Eke description of Barnes.) 
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Eugene, Geary School spire (Lane County, Oreg., W. H. Burger, 1908).- 

The Gear School is the public school located at Fourth Avenue west and 
Madison gtreet, Eugene 

Eugene, United Brethren Church spire (Lane County, Oreg., W. H. Burger, 
1908).-At Eleventh Avenue east and Ferry Street, Eugene. 

Eugene, Patterson School spire (Lane County, Oreg., W. H. Burger, 1908).- 
The public school located one block west of the southwest corner of the campus 
of the University of Ore on, at Eugene. 

Eugene, Baptist Churca spire (Lane County, Oreg., W. €1. Burger, 1908; 1932).- 
Reported destroyed in 1932. 

Eugene, W. 0. W. Hall spire (Lane County, Oreg., W. H. Burger, 1908).- 
The old Episcopal Church located at Eighth Avenue west and Lincoln Street, 
Eu ene, which is now being used as a hall by the Woodmen of the World. 

&gene, Courthouse flagpole (Lane County, Oreg., W. H. Burger, 1908).-At 
Ei hth Avenue east and Oak Street, Eugene. 

h g e n e ,  Methodist Church spire (Lane County, Oreg., W. H. Burger, 1908; 
1932).-Re orted destro ed in 1932. 

Seavles (e. 5. G. 5.) (Lane County, Oreg., 0. B. French, 1904).-This station 
is identical with the U. 8. Geological Survey station of the same name. I t  is 
on the most southern of the high hills, about 6 miles northeast of Eugene and about 
30 or 40 feet southwest of and slightly lower than the highest part of the hill. 
The station is marked by a s uare stone 4 by 4 by 24 inches with its top a little 
below the surface. The old aeological Survey signal was still standing in 1904, 
anchored in place by rocks, and was not disturbed. 

Rose (Douglas County, Orcg., 0. B. French, 1904).-On the  highest, oint of 
the highest bald summit of a ridge about 1% miles north of Roseburg. 4he sta- 
tion is marked by an old-type bronze tablet set in a bowlder a8 described in note 
17. The underground mark is a copper bolt in a block of concrete. Two refer- 
ence marks, copper bolts set in rock, note 19, are, respectively, 16.71 meters 
(54.8 feet) from the station in azimuth 12' 24' and 7.49 meters (24.6 feet) in 
azimuth 125" 23'. 

Burg (Douglas County, Oreg., 0. B. French, 1904).-0n a high, bald summit 

bowlder which is just over the edge of the hill, 
from the station in azimuth 112O 45'. 

Roseburg latitude station (Douglas County, Oreg., 0. B. French, 1904) .-On 
the point of a spur across ttie river from the town of Roseburq, about 100 feet 
west from the end of the bridge and 60 feet above it. The station is marked by 
an old-type bronze tablet set in a rock led e as described in note 16. TWO refer- 
ence marks, copper bolts set in rock lefges, note 19, are, respectively, 18.18 
meters (59.6 feet) from tne station in azimuth 30' 17' and 32.30 meters (106 feet) 
in azimuth 109" 06'. The latter is in the side of a ledge flush with the round. 

Central Point astronomical station (Jackson County, Oreg., 0. B. kench ,  
1904; 1931).-About 2 miles north of Central Point near the intersection of the 
Southern Pacific Company track and a road and in the northwest cornerof the field 
which is just east of the county road and south of the private road leading to the 
house occupied by George Minis. The station is about 30 meters from the rail- 
road. This station is marked by an 
old-type bronze tablet set in a granite bowlder which is embedded in concrete. 
The underground mark is a drill hole in a trim ular block of granite which i s  
embcdded in concrete. The reference mark, a k. 5. Geological Survey bench 
mark, is at the intersection of the railroad and the county road, just east of the 
rail on the east side of the track, 28.15 meters (92.4 feet) from the station in 
azimuth 31" 55'. The reference mark was found in 1931 but the station may 
have been covered by the Pacific Highway. 

Central Point latitude station (Jackson County, Oreg., W. H. Burger 
1908; 1931).-"ear Central Point astronomical station (see above) and marked 
only by a wooden pier. The following distances and azimuths were measured: 
Astronomical station, 4.77 meters (15.6 feet), 116' 41'; U. 5. Geological Survey 

(See Central Point latitude etation, below.) 
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bench mark (reference mark of the preceding station), 28.82 mctcrs (94.6 feet), 
41" 18'. The north and west fences of the field are, respectively, 6.18 meters 
(20.3 feet) and 15.55 metera (51.0 feet) from the station. The station was not 
found in 1931 and i t  ma have been covered by the Pacific Highway. 

Redding courthouse (ghasta County, Calif., 0. B. French, 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 dome by about l s f e e t .  
A triangle with a small hole at the center is cut in the floor of the dome directly 
below the center of the dome and may be used as the station. 

Redding astronomical station (Shasta County, Calif 0. B. French, 1904; 
1908).-On a prominent hill about three-fourths of a mile south by west from 
the railroad station at Redding. The station is on the brow of a hill Homewhat 
toward the south edge and not quite a t  the highest point. A live oak about 6 
inches in diameter is on the edge of the hill just north of the line to the Geological 
Survey bench mark and a leaning pine tree about a quarter of a mile distant is in 
line with the Redding courthouse. The station is marked by an old-type bronze 
tablet set in the top of a large bowlder which projects 4 inches above the ground. 
(See note 16.) Two reference marks. comer bolts in bowlders. note 19. are. 
respectively, 20.22 meters (66.3 feet) from the station in azimuth 115' 49' and 
9.99 meters (32.8 feet) in azimuth 188' 17'. 

Hili (Shasta County, Calif., W. H. Burger, 1908).-0n the east brow of a 
ridge just north of the ridge 'on which Redding astronomical station is located 
(see above), and almost on the line between that station and the courthouse a t  
Redding. The station is marked only by a wooden stub and the three instru- 
ment stubs surrounding it. 

Redding south base (Shssta County, Calif., W. 11. Burger, 1908).-About 15 
feet east of the railroad track at Reddina and omosite a lame steel oil tank. 
The station is marked only by a nail in &e top yf a woodenkub and by the 
three instrument stubs. 

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

Black Butte, cairn (Siskiyou County, Calif., 0. B. French, 1904; 1931).-This 
is an intersection station, determined (but not described) in 1904. In 1931 it was 
found that the to of the mountain, including the cairn had bcen dynamited in 
the building of a 6. S. Forest Service lookout house. 

SECOND-ORDER TRIANGULATION, SOUTHWEST OREGON 

Principal points 

Camas (Coos County Oreg., J. S. Hill, 1906).--On the south point of the 
high ridge which lies to the southwestward of Camas Valley, known as Kenyon 
Mountain. The eastern end southeastern slopes near the top are bare of trees, 
while the ridges to the north and west are heavily timbered. The instrument 
stand was the stump of a tree, so no station mark could be placed. Two reference 
marks, each consisting of a drill hole in the ledge of rock to the eastward, are, 
respectively, 22.06 meters (72.4 feet) from the station in azimuth 277" 20' and 
25.54 meters (83.8 feet) in azimuth 250' 07'. The dietaxice between thc two 
marks is 11.70 meters (38.4 feet). The U. S. Geological Survey station of the 
same name, marked by a copper bolt in the northeast root of a lone fir tree, is 
5.98 meters (19.6 feet) from the station in azimuth 353' 46'. 

Boliver (Coos County, Oreg., J. S. Hill, 1907).--On a high rocky sumnit 
some 25 miles by trail, a little southwest of Camas Valley post ofice, and about 
20 miles by trail west of West Fork station on the Southern Pacific Railroad. 
The station is marked at the surface by a bronze tablet in a bowlder as described 
in note 5, and underground, 6 inches dee er bolt 1 by 0 inches, which 
Is an old mark of the U. 8. Geological k%e!.cOlfp wo reference marks, each a 
copper bolt in a large bowlder, are, respectively, 6.1 meters (20.0 feet) south- 
easterly from the station and 7.6 meters (25.0 feet) southwesterly. 

Johnson (Coos County, Oreg., J. S. Hill, I906).-0n the east side of the open 
summit known as Lookout Rock, on what is known as Johnson Mountain, and 
about 15 meters southeast of a small fir tree with the lower branches trimmed 
off. Lines were opened on the west side of the summit to &ations Bennett and 
Sugar. The station is marked by a bronze tablet in a large bowlder as described 
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in note 4. Two reference marks, each a copper bolt in a large bowlder, arc, 
respectively, 4.56 meters (15.0 feet) from the  station in azimuth 118' 24' and 
10.81 meters (35.5 feet) in azimuth 179' 22'. 

Bennett (Coos County, Oreg., J. S. Hill, 1906).-On the highest point of the 
west summit of Bennett Butte. The station is marked at t h e  surface by a 
bronze tablet in a bowlder as described in note 5, and underground by a copper 
bolt in a bowlder 2>$ feet below the  surface. There is a reference mark, con- 
sisting of a copper bolt driven in a small fir stump, but  its distance and direction 
were not stated in the desrription. 

Sugar (Coos County, Oreg., J. S. Hill, 1906).-On a high summit 334 miles 
east of Myrtle Point, on what is locally known as Sugarloaf Mountain. The 
station is marked at the  surface by a bronze tablet in concrete as described in 
note IC, and underground by a copper bolt in a bowlder 2% feet below the surface. 
A copper bolt in a small alder is 17.41 meters (57.1 feet) from the  station in azi- 
muth 224' 24'. A copper bolt 3 feet above the  ground in another tree is 7.69 
meters (25.2 feet) from the etation in azimuth 294' 07'. 

Westport (Coos County, Oreg., J. S. Hill, 1906).-On the highest point of a 
long, burned rid e,  near the north and west edges of a summit covered with 
snags and secon8growth trees. The station is marked by  a standard bronze 
tablet set in a block of wood 10 inches in diameter and 12 inches long, and under- 
ground by a copper bolt in a similar block of wood 2% feet below the surface. 
A copper bolt driven in a snag is 11.39 nirters (37.4 fect) from the station in azi- 
muth 109' 26', and a copper bolt in a stump is 19.19 mctcrs (63.0 feet) in azimuth 
259' 11'. 

Cathcart (Coos County, Oreg., J. S. Hill, 1906).-On a wooded sunimit of the 
same name, about 11 inilrs east of Marshfield. The stalion, an old station of 
the U. S. Geologiral Survey, is marked at the surface by a bronze tablet in a 
bowlder as desrribed in not? 4, and underground by a copper bolt in a bowlder 
2% feet below tlir surface. Two reference marks, each consisting of a copper 
bolt in a blazed stump, are, respectively, 8.05 meters (26.4 feet) from the  station 
in  azimuth 40" 04' and 7.04 meters (23.1 feet) in azimuth 343" 59'. A blazed 
tree is 4.6 meters (15.1 feet) east of the station. 

Noah (Coos County, Oreg., J. S. Hill, 1906; 1924).-0n a high summit known 
locally as Noahs Butte, about 5 miles a little north of cast from Marshfield. 
The station is marked at the  surface by a standard bronze tablet set in a cut 
stone, and underground by a copper bolt in a similar stone 234 feet below the  
surface. In  1922 i t  was found tha t  the  knob had recently been burned over 
and tha t  the  stumps containing the  referenre marks had been destroyed. The 
station mark was covered with an inch of soil. The rock containing the  mark 
had deteriorated t o  sucli an extent tha t  the  mark caould be lifted out with the  
fingers. 

Marshfield Hill (Coos County, Oreg., E. F. Dickcns, 1889; 1924).-On the 
brow of a very prominent hill in the northern section of Marshfield, overlooking 
the  harbor, at the  easterly edge of the woods. The station is about 230 feet 
above the  bay, about 25 meters south of a small frame building formerly used 
as a Marroni wireless station and about 90 meters west of a steel tower of the 
Weather Bureau. The station is marked at the surface by a bronze tablet in a 
bowlder as described in note 4, and underground by  a copper bolt in a bowlder 
3 feet below the surface. Two rcfrrenre marks, each consisting of a copper bolt 
driven in a large stiiiiip, are, rcspectivcly, 15.22 meters (50.0 feet) fro,m the  statioll 
in azimuth 150' 17' and 4.68 meters (15.4 feet) in azimuth 264' 23 . 

Squirrel (Curry County, Oreg., J. 5. Hill, 1907 .-On the southwest sumlliit 

Bogue and Illinois Rivers. The station is about 8 meters southwest of the 
highest point on the  north side of a n  outcrop. It is marked by  a cross in the  top 
of a half-inch brass bolt set in rock. A referenre mark, consisting of a similar 
bolt set in the  face of a rock lying on the brow of the  hill, is 14.5 meters (47.6 
feet) from the station in azimuth 111'. A cartridge shell set in rock is on the  
ridge 10.4 meters (34.1 feet) from the station in azimuth lo. 

Bald (Curry County, Oreg., J. S. Hill, 1907; 1924).-On the  highest part of 
Bald M a n t a i n ,  about 4 miles from the Oregon Coast Highway by way of Froinm 
Ranch trail and 1 mile northwest of Rocky Peak. The station is marked at 
the surface by a bronze tablet in rock as described in note 5, and below this by 
a n  iron bolt cemented in a drill hole in  rock. A reference mark consisting of a 
bronze tablet set in rock, note 12d, is 38.84 meters (127.4 feet) from the station 
in azimuth 332' 43'. 

No new marks were set in  1924, but  a signal was erected. 

of Bear Camp Itidgo, locally known as Squirrel b amp, which lies between the 
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Butler (Curry County, Oreg., J. S. Hill, 1907; 1932).-On the highest 
of the highest isolated peak of Mount Butler. The station is marked by a aKEi 
iron bolt cemented in solid rock. The bolt hasa square head which is covered with 
sheet copper and marked with a cross. Two reference marks, each consisting 
of a half-inch iron bolt set in a drill hole in rock, are, respectively, 2.59 meters 
(8.5 feet) from the station in azimuth 222’ 22’ and 8.33 meters (27.3 feet) in 
azimuth 276’ 22‘. This station was disturbed in 1932 by the erection of a look- 
out house. 

Sixes (Curry County, Oreg., A. W. Chase, 1869; 1928).-On a high bank 
south of the Sixes River. The station is marked at the surface by a bronze 
tablet set in concrete as described in note IC, and underground by.a lead bolt in 
a block of wood with an inverted bottle over it, 3 feet below the surface. Two 
reference marks, each consisting of an iron bolt driven in the side of a small fir 
tree stump, are, respectively, 5,38 meters (17.7 feet) from the station in azimuth 
346O 50’ and 3.48 meters (11.4 feet) in azimuth 281’ 07’. None of the marks 
could be found in 1928 because of a dense overgrowth of underbrush. It was 
thought, however, that they could be found if a more thorough search were 
made. 

Cape (Curry County, Oreg., J. S. Hill, 1907; 1928).-Near the middle one of 
the three most western projecting points of Cape Blanco and close to the fence 
line which follows the edge of the cliff. The station is marked a t  the surface 
by a bronze tablet in rock as described in note 4, and underground by an empty 
cartridge cemented in a drill hole in rock 2 feet below the surface. Two reference 
marks, each consisting of a drill hole in a bowlder, are, respectively, 8.56 meters 
(28.1 feet) and 6.84 meters (22.4 feet) from the station. 1 he first is in the fence 
line along the cliff in range with the center line of the twin windows on the 
west side of the first story of the lightkeeper’s dwelling, and the second is in range 
with the flagpole near the cliff to the north of the station. The flagpole is 23.23 
meters (76.2 feet) from the station. Another reference mark, located about 6 
feet outside the fence of the lighthouse yard and consisting of a bronze tablet in 
a bowlder, note 12b, is 113.80 meters (373.4 feet) from the station in azimuth 
282O 49’ 28”. 

Madden (Curry County, Oreg., J. S. Hill, 1907).-On a heavily timbered 
butte 15 miles northeast of Charles Zumwalt’s place, on thc Oregon Coast 
Highway, one-half mile north of the Sixes River, about 25 or 30 feet southwest 
of the highest point of the butte. The station is marked at the surface by 8 
bronze tablet in a bowlder as described in note 4, and underground by an empt 
cartridge set in a bowlder 1% feet below the surface. Two reference marks, eacg 
consisting of an iron bolt driven at the center of a triangular blaze on a fir tree 
are, respectively, 3.53 meters (11.6 feet) from the station in azimuth 189’ 31’ an4 
6.83 meters (19.1 feet) in azimuth 293’ 38’. 

Heads (Curry County, Oreg., A. W. Chase, 1869; 1907).-On the northern 
slo e of the hill known as Port Orford Heads, in the center of an open field, about 
208yards south of Jensen’s house, and about in range with the west side of the 
house and Madden Butte. The station is marked at the surface by a bronze 
tablet in a bowlder as described in note 4, and underground by a lead bolt in a 
bowlder 3 feet below the surface. Two reference marks, each consisting of a drill 
hole in a bowlder set flush with the %round, are, respective1 23.37 meters (76.7 
feet) from the station in azimuth 166 63’ and 13.78 meters $5.2 feet) in azimuth 
301’ 56’. A blazed pine tree is 37.0 meters (121 feet) east of the station. 

Port Orford astronomical 2 (Curry County, Oreg., J. S. Hill, 1907; 1928).-On 
a high point, in a north-and-south fence line, 12 meters from the edge of the bank. 
The station is marked by a lead bolt in a block of blue sandstone. It was searched 
for in 1928 but could not be found. It is probably lost. 

Craggy (Curry County, Oreg., J. S. Hill, 1907).-On the spur of the highest peak 
of Cra gy Mountains, about 100 yards west of the summit, on the second level 
bench from the to and 150 feet lower. The station is marked by a %-inch drill 
hole in a rock. 8 w o  reference marks, each consisting of a 1H-inch drill hole in 
rock, are, respectively, 1.69 meters (6.2 feet) from the station in azimuth 229’ 28’ 
and 7.40 meters (24.3 feet) in azimuth 318’ 22’. The latter is in the top of a Iarge 
isolated rock. 

Stack (Curry County, Oreg., J. 8. Hill, 1907; 1924).-Seven miles east of Gold 
Beach, on the hi heat stack of rocks on what is known as Whieky Flats. The 
station is msrkef by an empty cartridge cemented in a drill hole in a bowlder, 
which is between two hi her and larger rocks, one east and one west. Two refer- 
ence marks, each consisfing of an empty cartridge cemented in a bowlder are, 
respectively, 6.00 meters (16.4 feet) from the station in azimuth 148’ 20’ and 7.23 
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meters (23.7 feet) in azimuth 245' 40'. Fresh cpmcnt was placed around each of  
the marks in 1924. 

Bosley (Curry County, Orcg., J. S. Hill, 1907; 1924).-On Bosley Butte, 
about 5 meters north of the highest point of rock, on a level space. The station 
is marked by a bronze tablet in rock as described in note 4. A reference mark, 
consisting of a bronze tablet in a bowlder, note 12c, is 7.98 meters (26.2 feet) from 
the station in azimuth 23' 07'. Another reference mark, an empty cartridge set 
in a drill hole in a bowlder, is 7.63 meters (25.0 feet) from the station in azimuth 
261' 18'. A cairn of the U. S. Geological Survey is a short distance south and a 
little higher than the station. The top of the station mark was found broken off 
in 1924 and was cemented back in place. 

Grizzly (Curry County, Oreg., J. S. Hill, 1907; 1924).-On a bushy summit of 
Grizzly Mountain, about 3 miles southeast of Gold Beach and 2 miles by pack 
train from Jess Turner's ranch. The mountain has two peaks about 90 meters 
apart and the station is on the highest oint of the northern peak. The station 
is marked a t  the surface by a bronze taElet in a bowlder as described in note 4, 
and underground by a drill hole in a bowlder 1 foot below the surface. A reference 
mark, consisting of a drill hole in a flat rock, is in the ridge south of the station, 
14.38 meters (47.2 feet) distant in azimuth 346' 42'. Another reference mark, a 
bronze tablet in bedrock, note 12a, is 17.89 meters (68.7 feet) from the station in 
azimuth 130' 48'. 

Sundown 2 (Curry County, Oreg., J. 8. Hill, 1907; 1924).-On the western end 
of a ridge about 3 miles east of Pistol River, in an  open space covered with dead 
brush, with timber directly to  the east. The station is marked by a bronze tablet 
in a bowlder as described in note 4. A reference mark, consisting of ti drill hole in 
a stone cube, is 6.58 meters (31.6 feet) from the station in axiniuth 77' 26'. An- 
other reference mark, a bronze tablet in a bowlder, note 12c, is 10.09 meters (33.1 
feet) from the station in azimuth 346' 20'. A third refererice mark, a %-inch 
piece of bronze cemented into the top of a rock, is 9.66 meters (31.3 feet) from the 
station in azimuth 138' 26'. This last w a ~  used as an eccentric station in 1924 for 
the angle Bosley to Rocky. A fir tree marked with a nail in a triangular blaze G 
feet above the ground is 24.73 meters (81.1 feet) from the station in azimuth 
229' 10'. 

Dolan (Curry County, Oreg., A. W. Chase, 1873; 1928).-0n a high knoll one- 
half mile south of where the road crosses Myers Creek, a little southwest of the 
highest point of the hill. The station is marked 2 inches below the surface bv n 
bronze tablet in a bowlder as described in note 4, and underground by a cross (n a 
bowlder 3 feet below the surface. The reference mark, a bronze tablet in a bowl- 
der, note 12c, is 8.53 meters (28.0 feet) from the station in azimuth 262' 15'. Except 
fyr a mound of earth 6 feet to the north, i t  is on the highest point in the vicinity. 
It is 2 feet east of the edge of a hole and is in range with the station and the largest 
rock on the beach. 

Red Rock (Curry County, Oreg., A. W. Chase, 1873; 1924).-About 3 miles 
south of where the road crosses the Pistol River, on a ridge bare on the top and 
south side but timbered on the north side, in a depression in a large bunch of 
rocks. The station is marked at the surface by a bronze tablet in a bowlder as 
described in note 4, and underground by a bottle 1 foot below the surface. A 
reference mark, a bronze tablet in a flat bowlder higher than the station, note 1212, 
is 2.99 meters (9.8 feet) from the station in azimuth 208' 43'. A drill hole in a 
ledge of rock lower than the station is 41.46 meters (136.0 feet) distant in azimuth 
73' OW, and a drill !ole in a point of rock is 3.48 meters (11.4 feet) from the station 
in azimuth 207' 61 . 

Pollywog (Curry County, Oreg., H. A. Seran, 1913).-On the highest part of 
the wooded butte about one-half mile south of Pollywog Butte, on the rid e ex- 
tending south from Quail Prairie, and lying about 6 miles west of tho Red &oun- 
tain Range. The station is marked b a bronze tablet in a bowlder &B described 
in note 5. A large rock cairn surroun& the mark. 

Oreg., H. A. Seran, 1913; 19241.-On the highest part of 
the well-known Elk Gountain, which stands on the north bank of the Winchuck 
River, about 8 miles from the mouth. The station is marked by a bronze tablet 
in concrete as described in note la. The reference mark, a bronze tablet in con- 
crete, notr l l a ,  is 2.60 meters (8.5 feet) from the station in azimuth 157' 02'. 

Packsaddle (Curry County, Oreg., H. A. Beran,. 1913).-On the highest part 
of Packsaddle Mountain, a double-peaked mountain about 12 miles by trail from 
the Winchuck ranger station. The southwestern peak of this mountain is used by 

Elk (Curry Count 
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the Forest Service as a lookout station. The station is marked by a bronze 
tablet in a bowlder as described in note 5. The reference mark, a bronze tablet 
in a bowlder, note 1 2 4  is 4.05 meters (13.3 feet) from the station in azimuth 
90’ 05’. 

High Divide (Del Norte County, Calif., H. A. Seran, 1913).-About 10 miles 
east of Smith River Corners, Calif., on the highest part of the western bench of 
the plateau known as High Divide. The station is marked by a bronze tablet in 
a bowlder as described in note 5. There is a rock cairn 3 feet high over and around 
the mark. The reference mark, a bronze tablet in the highest rock on the hill, 
note 1 2 4  is 8.50 meters (27.9 feet) almost due west from the station. 

Long Ridge (Del Norte County, Calif., H. A. Seran, 1913).-About 12 miles 
northeast of Gasquets Stage station, on the highest part of the mountain known 
as High Dome. The station is niarked by a bronze tablet in a bowlder as des- 
cribed in note 5. The reference mark, a bronze tablet in a large square rock, 
note 12d, is 6.89 meters (22.6 feet) from the station is azimuth 84” 06’. 

Gordon (Del Norte County, Calif., H. A. Seran, 1913; 1914).-On the highest 
part of the summit of Gordon Creek Mountain, the large mountain staridiiig on 
the west side of Hurdy Gurdy Creek. The station is marked by a bronze tablet 
in a bowlder as described in note 5. The reference mark, a bronze tablet in a 
large rock about 4 feet high, note 12d, is 14.42 meters (47.3 feet) from the station 
in azimuth 77” 36’. 

Bald Hili (Del Norte County, Calif., H. A. Seran, 1913; 1925).-About 1 mile 
beyond the Bald Hill ranch house on the old Kelsey trail. The station is marked 
by a bronze tablet in a bowlder as described in note 5. The reference mark, 
a bronze tablet in a bowlder, note 12d, is 4.56 meters (15.0 feet) west of the station. 

Child (Del Norte County, Calif., H. A. Seran, 1913; 1925).-About 6 miles 
south of the well-known Bald Hills, on the western end of the highest part of R hat 
is known as Child’s Hill. The station is marked by a bronze tablet in a bowlder 
as described in note 5. The reference mark, a bronze tablet in concrete, note 
l l a ,  is 5.04 nieters (16.5 feet) west of the station. 

Red Mountain (Del Norte County, Calif., H. A. Seran, 1913; 1919).-North 
of the Klamath River, about 5 nieters north of the hiphest point of Red Mountain, 
the top of which is covered with scraggly pine. The station is about 25 meters 
north of where the trail makes a decided turn to the southeastward. It is marked 
by a bronze tablet in a large bowlder as described in note 5.  A reference mark, 
consisting of a stone drill cemented in a drill hole iii a rock, is 3.21 meters (10.5 
feet) northwest of the station. The center of the top of a large rock monument is 
10.76 nieters (35.3 feet) east of the station. The recovery note of 1919 reads as 
follows: “Found as described, except tha t  no standard station mark was found. 
An empty cartridge, cemented in a sinall flat rock, riiarked the described position 
of the station, at the correct distance from the pile of rocks. A standard disk 
rejerence mark was cemented in a large rock and plarcd in the described position 
of the station.” The distance to the iron pin in the bowlder is given as 2.22 
nieters (7.3 feet) in the 1919 recovery note and the distance to a large monument 
of stone as 19.70 meters (61.6 feet). An aluminum bench mark of the U. S. 
Geological Survey, reset in 1919, is 1.11 meters (3.6 feet) from the station. 
Discrepancies in the measured distances makes the recovery of 1919 somewhat 
doubtful, and this station tihould tie used with caution. 

Rattle (Del Norte County, Calif., 11. A. Seran, 1914; 1925).-0n the highest 
part of Big Rattlesnake Mountain, which lies between Red Mountain and the 
south branch of the Smith River. The station is niarked by a bronze tablet in a 
bowlder as described in note 5 orid has a large cairn of rocks built around it. 
The reference mark, a bronze tablet in concrete, note lla, is 7.90 meters (25.9 
feet) north of the station. 

Mound (Del’Norte County, Calif., €1. A. Scran, 1914; 1919).-On the small 
grassy knoll almost due south and about 100 feet below the summit of the first 
ridge north of the mouth of the Klamath River and about 1,000 meters distant, 
on what is known as the Lockwood place. The station is marked by a bronze 
tablet in concrete as described in note la. The reference mark, a bronze tablet 
set in a pine tree about 3 feet above the ground, is 12.65 meters (41.5 feet) north 
of the station. 

Klamath South 2 (Del Norte County, Calif., H. A. Seran, 1914; 1928).-On the 
highest part of the bald hill on the south side of the mouth of the Klamath River. 
The station is marked by a bronze tablet in concrete as described in note la. 
The reference mark, a bronze tablet in a bowlder, note 12d, is 4.28 meter8 (14.0 feet) 
cast of the station. 

. 
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Flint Rock 2 (Del Norte County, Calif., H. A. Seran, 1914; 1929).-On the 

seaward face of the highest point of Flint Rock, the hrge rock about 1 mile below 
the mouth of the Klamath River. It is necessary to use ladders and ropes to 
climb the rock. It is marked by a 
bronze tablet in concrete as described in note la. The reference mark, a bronze 
tablet in concrete, note lla, is 3.96 meters (13.0 feet) east of the station. 

Flint Ridge (Del Norte County, Calif., A. W. Chase, 1872; 1919).-On the 
long sloping ridge back of Flint Rock, about 800 feet in elevation and 50 or 60 
meters from the forest edge. The station is marked at the surface by a bronze 
tablet in concrete as described in note IC, and underground by a bottle 3 feet below 
the surface. 

High Bluff (Del Norte County, Calif., A. W. Chase 1871; 1929).-On the 
highest part of the first prominent oint or high bluff south of Flint Rock, about 1 
meter from the edge of the bluff, wgich is the northern face and almost perpendic- 
ular. The station is marked by a bronze tablet in concrete as described in note 
la. 

The station is surrounded by poison oak. 

It is surrounded by a large rock cairn. 

S u p p l e m e n t a r y  points 

Camas U. S. G. S. (Coos County, Oreg., U. S. Geological Survey, 1907).-See 
the description of Camas. 

Edson (Curry County, Oreg., J. S. Hill, 1907; 1909).-About 25 meters north 
of the highest point of Edson Butte. There is a U. S. Geological Survey station 
marked by a pile of stones at the summit of the butte. The station is marked 
by a %-inch iron plug with a punch hole in the top, set in cement in a drill hole 
in the rock, and standing 2 inches above the surface. The reference mark is a 
cartridge set in cement in a drill hole in the rock distant 5.16 meters (16.9 feet) 
in  azimuth 140’ 51’ 31”. 

Cotton (Coos County, Oreg., J. S. Hill, 1907).-On the southwestern spur of 
the ridge of which Bennett Butte is the summit, about 7 meters west and a little 
south of the highest point, midway between two large fir snags and a few feet 
south of the line joining them. The station is marked by a &inch drill hole 
in the top of a rock sct 10 inches below the surface and by B %-inch iron slug set 
in concrete a t  the surface of the ground. 

Port Orford south base (Curry County, Oreg., A. W. Chase, 1869; 1928),- 
On a large isolated rock about 50 feet hi h, directly at the foot of tho trail leading 
from Port Orford to the west beach. %he stream forming the outlet of Garrison 
Lake runs past the southeast side of the rock. The station is at the center 
of the oblong space, 30 by 60 feet, forming the to of the rock. It is marked at 
the surface by a bronze tablet in a bowlder a8 Xescribed in note 5, and under- 
ground by an inverted bottle 2 feet below the surface. Two reference marks, 
each consisting of a bronze tablet in concrete, note l lc ,  are, respectively, 5.10 
meters (16.7 feet) and 6.77 meters (22.2 feet) from the station. The first is 109’ 
51’ to the right of the line to Cape Blanco Lighthouse and the second is 75’ 51’ 
to the left of this line. 

Bill (Coos County, Oreg., J. S. Hill, 1907; 1922).-On the highest point of the 
bare summit known as Bill Peak, about one-half mile from Doyle’s ranch. The 
station is marked a t  the surface by a bronze tablet in concrete as described in 
note IC, and directly under the concrete by: a copper bolt in a bowlder, 1 foot 
below the surface. The disk is stamped Bill A 1907.” A reference mark, 
a bronze tablet in a bowlder, note 12d, is 9.10 meters (29.9 feet) north of the 
station. Another reference mark, a nail set in cement in a drill hole in bed- 
rock, is 4.63 meters 15.2 feet) west of the station. 

Sundown (Curry dounty, Oreg., A. W. Chase, 1873; 1907).-This station is 
30.20 rnctcrs (99.1 fcct) from S u n d o w n  I (see description) in azimuth 217’ 04’. 
It is niarkcd by a bottle 3 feet below the surface of the ground. 

Second Peak north of Preston Peak (Siskiyou County, Calif., H. A. Seran, 
1914).-Ttiis is the second peak north of Preston Peak, along the same ridge. 
The peak is very sharp and the south slope is steep, looking from a distance as 
if it  were a perpendicular bluff. It resembles Preston Peak in outline and 
general appearance but is not SO high. 

Preston Peak (Aiskiyou County, Calif., H. A. Seran, 1914).-This is the 
highest mountain of the Siskiyou group. The summit is sharp and the sides are 
steep. There are several slides and waterfalls on the aea side of the sunmiit, 
and these inake it easy to identify. 

For notes iri rugerd to marking of statiolis sro pp. 42 and 43. 
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Four Brothers No. 1 (Del Norte County, Calif., H. A. Seran, 1914).-One of 
the four eaks of Ship Mountain which is near the southwcstern end of the 
Siskiyou k n g e  and a little closer t o  the coas: than the balance of the Siskiyou 
group. Each of the four eaks is shar with stee sides and they all look alike. 

Four Brothers No. 2 (bel Nortc &unty, Cab., K. A. Seran, 1914).-See 
the description of Four Brothers No. 1. 

Four Brothers No. 3 (Del Norte County, Calif., H. A. Seran, 1914).-See the 
description of Four Brothers No. 1. 

Four Brothers No. 4 (Del Norte County, Calif., H. A. Seran, 1914).-See the 
description of Four Brothers No. 1. 

BECOND-ORDER TRIANGULATION, NORTHWEST OREGON 

Principal points 

Cummine (Lincoln County, Oreg., J. S. Hill, 1908).-On the highest part of 
the mountain, 20 miles south of Waldport by road and trail. The station is 
marked by a drill hole 1% inches deep in a large rock set flush with the surface. 
One reference mark is a drill hole one-half inch deep in a natural rock projecting 
about 6 inches a little wa down the slope in azimuth 120' 42', and the other 
is a drill hole in a large gowlder at the south end of the summit in azimuth 
33' 33'. 

Fairview (Lane county, Oreg., J. S. Hill, 1908; 1927).-On the highest part 
of the mountain about 6 milea northeast of Heceta, between Tenmile Creek 
and Rock Creek. The station ia marked at the surface b a bronze tablet in a 
bowlder as described in note 4, and underground by a drilfhole in a bowlder 12 
to  15 inches below the surface. Two reference marks, each consisting of a brass 
bolt embedded in a bowlder, are at the followiiig distances and azimuths from 
the station: 8.56 meters (28.1 feet , 198' 01'; and 8.21 meters (26.9 feet), 257" 45'. 

Cape (Lane County, Ore J. $. Hill, 1908; 1927).-On the mountain 13 miles 
by road and trail north of Ebence ,  about 2 miles east of the Oregon Coast High- 
way, on a northwesterly spur of Cape Mountain about 1 mile northwest of the 
highest point of the mountain, about 150 meters east of the timber, and 9 meters 
south of the highest point which is covered with large bowlders. The station is 
marked at the surface by a bronze tablet in a bowlder as described in note 4, and 
underground by a drill hole in a bowlder 12 to 15 inches below the surface. 
There are two reference marks, each consisting of a brass bolt embedded in 
rock. The first is 9.44 meters (31.0 feet) north of the station in a bowlder pro 
jecting 3 feet above the ground, the largest one on the point. The second is in 
a bowlder projecting 1% feet above the ground, 8.17 meters (26.8 feet) east of 
the station. 

Maple (Lane County, Oreg., J. El. Hill, 1908).-0n the first hill about one- 
fourth mile south of Bald Mountain, on the highest part of the top, and in the 
center of the ridge. The station is marked at t h e  surfme by a bronze tablet in 
a bowlder a8 described in note 4, and underground by a drill hole in a bowlder 
12 to 15 inches below the surface. Two reference marks, each a drill hole in a 
bowlder, are, respectively, 6.36 meters (20.9 feet) from the station in azimuth 
89' 19' and 8.02 metere (26.3 feet) in azimuth 348' 19'. 

TraIl (Douglas County, Oreg., J. S. Hill, 1908).-On the trail between Gardiner 
and Florence in some very large timber about 5 miles from Gardiner, about 90 
meters beyond a cabin which is passed on the right and close to the trail. The 
station and cabin are on the same side of the trail. The station was in the top 
of a tree 160 feet tall and was not marked on the ound. There are two refer- 
ence marks; one is a drill hole in a rock 18 inches f k o w  the surface, over which 
is another rock with a drill hole 2 inches below the surface, 41.16 meters (136.0 
feet) from the station in azimuth 87' 15'. The other reference mark, similar t o  
the first except that  it is buried a few inches deeper, is 37.18 meters (122.0 feet) 
from the station in azimuth 181' 13'. 

Dean (Douglas County, Oreg., J. 8. Hill, 1908).-On the north slope of the 
first prominent knoll about 276 meters east of the timbered summit known as 
Deer Head Point, about 16 or 18 meters from the highest part of the knoll. The 
station is marked by an inch drill hole in the center ot a long, narrow rock buried 
4 inches underground. For reference marks each of two trees was marked with 
a triangular blaze With a nail at the center. One is 15.32 meters (50.3 feet) N. 
23' E. from the station and t h e  other is 14.25 meters (46.8 feet) 8. 6 8 O  E. These 
bearings are probably magnetic. 

- 
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Burn (Douglas County, Oreg., J. 8. Hill, 1908; 1928).-On top of a burnt ridge 

south of Gardiner, 11 meters southeast of the highest part of the hill. The 
station is marked at the surface b a bronze tablet in a bowlder as described in 
note 4, and underground by a drie hole in a bowlder 12 to  15 inches below the 
surface. A reference mark, consisting of a brass bolt embedded in a bowlder 
is 10.79 meters (35.4 feet) from the station in azimuth 76' 47'. When recovered 
in 1928, the station mark was found nearly covered by a fallen log. The ridge 
had been recently log ed over. 

Schooner (Douglm%ounty, Oreg., J. S. Hill, 1908).-0n the south side of the 
Umpqua River, about three-fourths mile above Reed's cannery, in the timber 
on the side hill, 12 meters northeast of the highest part of the hill and about 400 
feet above the river. The station is marked 2 inches below the ground by a 
bronze tablet in a bowlder as described in note 4, and below this by a drill hole 
in a bowlder 14 inches below the surface. 
of a %-inch bolt driven into a large tree, are, respectively, 6.01 meters (19.7 feet7 
from the station in azimuth 218' 52' and 16.12 meters (52.9 feet) in azimuth 
303' 33'. 

Table (Lincoln County, Oreg., J. 5. Hill, 1908).-On a flabtopped mountain 
known locally as White Rock, southeast of Ne ort, between the Yaquina and 
Alsea Rivers, on a small knoll runnin north a 3 s o u t h ,  about 90 meters south- 
west of the highest oint of the soutF6west ridge, about 365 meters north of a 
prominent rocky blug, and 60 meters north of the highest point of the southeast 
spur. The station is marked at the surface b a bronze tablet in a bowlder as 
described in note 4, and underground by a driJhole in a bowlder 12 to 15 inches 
below the surface. Two reference marks, each consisting of a brrtss bolt em- 
bedded in a bowlder, are, respectively, 8.47 meters (27.8 feet) from the station 
in azimuth 43' 43' and 9-49 meters (31.1 feet in azimuth 128' 29'. 

Foulweather (Lincoln County, Oreg., J. 8. hill, 1908; 1927).-About 10 miles 
north of Newport, 1% miles northeaat of Otter Rock, % mile east of the Oregon 
Coast Highway, and 50 meters west of the hi hest point on Cape Foulweathcr. 
The south side of the station hill is bare and fhe  general location of the station 
is apparent from the beach to the south because of a cleared line through the 
timber to the north of the station. The station is at the center of the cleared 
line and about 25 meters from the south timber line. It is marked at the surface 
by a bronze tablet in a bowlder as described in note 5, and underground by a 
quart bottle set in concrete 20 inches below the surface. A reference mark set 
in 1908, consisting of a shallow drill hole in a small bowlder 4 inches below the 
Rurface, is 7.26 meters (23.8 feet) from the station in azimuth about 138'. An- 
other reference mark set in 1927, consisting of a 1-inch iron pipe 4 feet long 
projecting 1 foot above the surface, is 8.11 meters (26.6 feet) from the station in 
azimuth 139". Two witness marks, each consistin of a triangular blaze in a 
14-inch spruce, are, res ectively, 11.0 meters (36.1 fee4 from the station in azimuth 
133' and 11.9 meters 69.0 feet) in azimuth 40'. Another witness mark, a square 
blaze in a 20-inch spruce, is 13.7 meters (44.9 feet) from the station in azimuth 43'. 

Iron (Lincoln County, Oreg. J. 8. Hill, 1908. 1927).-On a prominent bare, 
aha ort and 1% milea northeast of Yaquina 
Hea? Lighthouse. The hill is well t s e r e d  on the lower sides but bare and 
steep near the to . A blazed trail leads to it from the Ore on doast Highway, 
starting at an  olgskid road near a culvert. The station is 1 meters wast of the 
highest point and is marked by a bronze tablet in bedrock as described in note 3. 
Two reference marks, each consisting of a bronze tablet in bedrock, note 12a, are, 
respectively, on the north shoulder of the hill, 8.20 meters (26.9 feet) from the 
station in azimuth 95' 19', and on the north end of a rominent ledge on the 
backbone of the ridge, 18.26 meters (69.9 feet) from !he station fn azimuth 
172' 24'. 

Bald (Lincoln County, Oreg., J. 8. Hill, 1908).-0n Rocky Point, which is a very 
sharp and rominent point one-fourth mile south-southwest of Bald Mountain 
summit. $ere the ridge forms a horseshoe, Rocky Point being at the northwest 
end and Bald Mountain at the other. There is a trail at the foot of the point on 
the west side which goes over the top and within 16 meters of the station. There 
is a spring about 275 meters southwest and another one to the east. The station 
is marked by a bronze tablet in a large bowlder as described in note 4. Two 
reference marks, each consisting of a drill hole in rock at the intersection of cross 
lines and inscribed with the letters "u. s." are, respectively, 9.25 meters (30.3 
feet) from the station in azimuth 181' 21' and 3.24 meters (10.6 feet) in azimuth 

Two reference marks, each consistin 

butte about 5 miles nortb of Ne 
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20' 14'. The former is on the most western prominent shelf of rock and the 
latter is in a large bowlder. 

Salmon (Lincoln County, Oreg., J. S. Hill, 1908).-About 6 miles by road and 
trail southwest of Otis post office on the highest fern-covered hill on the south 
side of the entrance to the Salmon River, on top of a ridge 1.5 meters across, 27 
meters south of ,ihe highest point, and directly in the center of the trail. The 
station is marked by a bolt 1 inch in diameter set in the top of a large rock flush 
with the surface. Two reference marks, each consisting of a shallow drill hole 
in a bowlder on the hillside, are, respectively, 3.40 meters (11.2 feet) from the 
station in azimuth 85' 54' and 2.00 meters (6.6 feet) in azimuth 149' 37'. 

Orcg., J. S. Hill, 1908).-On the side hill of the 
southeast ridge of Cascade &?ad, about 30 meters from the east edge of the 
timber and 45 meters east-southeast from the top of the first spur. An open- 
ing cut through the timber to the north should help to identify the location. The 
station is marked at the surface by a bronze tablet in the end of a large bowlder 
as described in note 4, and underground by a drill hole a t  the intersection of cross 
lines in a flat stone 2 feet below the surface. Four blazed trees, each marked with 
a nail. are at the following distances and azimuths from the station: 70.4 meters 

Cascade (Tillamook Count 

(231 feet), 35' 34'; 24.8 mgters (81 feet), 56O 07'; 40.6 meters (133 feet), 191' 40'; 
and 43.0 meters (141 feet), 288' 11'. 

Hebo (Tillamook County, Oreg., J. S. Hill 1908).-On a mountain about 3,150 
feet high. the highest in the localitv. about 47 miles hv road south of Tillaniook. 
Approaching f rok  the northwest thk station is 4.5 meters to the left of the trail 
immediately upon reaching the first ridge of the summit. The station is marked 
at the surface by a bronze tablet in a flat stone as described in note 4, and under- 
ground by a drill hole in rock 2 feet below the surface. Two reference marks, 
each consisting of a drill hole in a large prominent rock, are, respectively, 6.69 
meters (21.9 feet) from the station in azimuth 67' 54' and 5.82 meters (19.1 feet) 
in azimuth 115' 09'. 

Buzzard Butte (Tillamook County, Oreg., J. S. Hill 1908).-Between two small 
knolls, which are about 4.5 meters apart on top of dald Butte, west of Beaver, 
northwest of Hebo, and about 1 mile east and a little south of Buzzard Butte, 
1,686 feet above sea level. The station is marked a t  the surface by a bronze 
disk in a flat rock as described in note 4, and underground by a drill hole in a 
bowlder 1% feet below the surface. The reference mark, a drill hole in a large 
rock projecting 3 inches above the ground on a small knoll on the highest part of 
the summit, is 2.38 meters (7.8 feet) from t h o  station in azimuth 227' 30'. 

Ginger (Tillamook County, Oreg., J. S. Hill, 1908).-About the center of the 
top on a little knoll on the highest point of a mountain east of Tillamook, on the 
Tragk River road. The station is marked by a bronze disk in a large rock fliish 
with the surface as described in notc 4. The reference mark is a drill hole in a 
very prominent natural rock formation, 9.13 meters (30.0 feet) from thestation in 
azimuth 44' 00'. 

Shell Point (Tillamook County, Orcg., J. J. Gilbert, 1866- 1926).-On the east 
side of Tillamook Bay, on the first prominent point above 'bay City, commonly 
known as Goose Point, about 8 meters from the edge of the grass to t he  south 
and 2 meters from the edge of the grass to the west. The station is malked by 
a bronze tablet in a bowlder a~ described in note 4. A station of the Unitcd 
States Army Engineers, marked by a half-inch iron pipe in a block of concrete, 
is 1.08 meters (3.5 feet) from the station in azimuth 268' 53'. A reference 
mark, a bronze tablet set in concrete at the center of a tile, note 13b, is 8.94 
meters (29.3 feet) from the station in azimuth 182' 08'. 

Boulder Point (Tillamook County, Oreg., J. Kincheloe, 1866- 1926) .-On the 
south side of Tillamook Bay on a heavily timbered prominent po)int, about 1 mile 
south of Dick Point dike. The station mark was found destroyed in 1926 because 
of a rqad havin been built over it, but the two original reference marks were 
found intact. 8ne  reference mark, a bronze tablet in a triangular rock, note 4, 
is 13.27 meters (43.5 feet) from the station in azimuth 132' 12'. The other 
reference mark, a bronze tablet in a large bowlder projecting 2 feet above the 

ound, note 12c, with arrow pointing toward the first reference mark, is 5.00 meters F 16.4 feet) from the station in azimuth 257" 14'. Both tablets are marked 
"Boulder Point 2, 1926." A witnesa mark, an arrow of nails in a piling, is 3.0 
meters (9.8 feet) southwest of the first reference mark. 

Doty (Tillamook County, Oreg., J. S. Hill, 1908).-On the second small spur, 
185 meters from the summit, and the same distance beyond the first promirtent 

' 
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spur below the summit, 1,438 feet above the sea level. The station is marked 
by a bronze tablet in a bowlder as described in note 4. The reference mark, a 
drill hole at the intersection of cross lines in a bowlder projecting 3 inches above 
the ground, is 2.10 meters (6.9 feet) from the station in azimuth 110’ 57’. 

Green Hill 2 (Tillarnook County, Oreg., J. S. Hill, 1908; 1926).-On the 
southeast slope of a hill about 45 meters from the highest part and below all the 
prominent trees. The station is marked at the surface by a bronze tablet in a 
bowlder as described in note 4, and underground by a drill hole in a bowlder 12 
to 15 inches below the surface. Two reference marks, each consisting of a nail 
in a blazed tree, are, respectively, 7.8 meters (26 feet) froni the station in azimuth 
145’ 25’ and 5.3 meters (17 feet) in azimuth 221’ 07’. An iron pipe, marking a 
station of the U. S. Army Engineers, is 9.19 meters (30.2 feet) from the station in 
azimuth 69’ 41’. 

Pitcher Point (Tillamook County, Oreg., J. Kincheloe, 1866; 1908).-A few 
meters east of the extremity of the last proniinent point, approaching from the 
east, on the south side of Tillamook Bay, about 4 meters northwest of the bluff. 
The station is marked by a drill hole in a stone, buried on the beach below the 
high-water mark. There is a large cross cut in the top of a prominent rock 2.77 
meters (9.1 feet) from the station in azirnuth 202’ 27’. 

Miami (Tillamook County, Oreg., J. J. Gilbert, 1875).-A few feet from the 
summit of the northeast point of the highest hill northwest from the mouth of 
the Miami River. The station is marked by a drill hole in a granite block pro- 
jecting 3 inches above the surface. 

Crag (Tillamook County, Oreg., J. J. Gilbert, 1875).-On a high rocky peak, 
on the highest part of a ridge running north. The station is iiiarked by a nail hole 
in a soft rock. 

Foley (Tillamook County, Oreg., J. J. Gilbert, 1875; 1926) .-On the highest 
part of a well-defined round-topped grass-covered hill 2,000 feet high between the 
forks of Foley Creek and one of the tributaries of the main branch of the Nehalem. 
The station is marked by a bronze tablet in a flat stone 4 inches below the surface 
as described in note 4, and is directly in front of the Forest Service shack on the 
hill. A large dead tree marked by an iron nail is 6.20 meters (20.3 feet) from the 
station N. 39’ W. 

Neahkahnie (TihF:%ti80unty, Oreg., J. J. Gilbert, 1875; 1926) .-On the 
highest point of the east peak of Neahkahnie Mountain. The station is 
lnarked by a drill hole in solid rock, and is best reached from the south face of 
the mountaiii. This station could not be found in 1926 and a new station was 
established near by. 

Saddle Mountain (Clatsop County, Oreg., J. J. Gilbcrt, 1874; 1875) .-Lost. 
Tillamook Head (Clatsop County, Oreg., J. J. Gilbert, 1874; 1926).-On the 

highest point of Tillamook Head. Thr station is marked, both at the surface and 
18 inches below the surface, by a drill hole in a stone. A reference mark, consist- 
ing of a stone marked with a drill hole, a faint arrow pointing toward the station, 
and the letters “R. M.,” is about 5 fret from the edge of the slope and 10.08 
meters (33.1 feet) from th6 station. Thc reference mark has a layer of concrete 
about 3 inches thick siipcrimposetl on the stone and marked in a similar nianncr; 
Two other reference marks, cach consisting of a nail set in concrete in the top of a 
2-inch cast-iron pipe, are, respectively, 4.19 meters (13.7 feet) southeast of the 
station and 4.49 meters (14.7 feet) northeast. An eccentric signal of live trees, 
used in 1926 is 13.44 meters (44.1 feet) east of the station. 

Battery (fiacific County, Wash., J. J. Gilbert, 1873; 1909).-The station is 
marked 1 foot below the surface by a $-inch drill hole 2 inches deep in the top of 
a large stone. 

Scarboro Hill 2 (Pacific County, Wash., J. J. Gilbert, 1873; 1926).-On the 
highest point of the cleared part of the hill, 15 meters on a line to Fort Stevens 
from the highest point of the hill and 4 feet lower, on the south slope. The sta- 
tion is marked by a bronze tablet set in concrete in the top of a 5-inch cast-iron 
pipe 4 feet long which projects 6 inches above the ground. A reference mark, con- 
sisting of a spike set in concrete in thr top of a 2-inch cast-iron pipe projecting 16 
inches above the ground, is north of the station near the highest point of the hill. 
A similar reference mark is on the soiitheast slope of the hill at about the same ele- 
vation as the stltion. A small pine tree, marked with a blaze and 4 nails in the 
form of a triangle, is 3 mctws west of the station. 

East Battery (Pacific County, Wash., E. H. Pagenhart, 1911; 1926).-0n the 
cmbankrnent of the old east battery a t  Forth Canby, on the brow of a steep slope 

The station could not be recovered in 1911. 
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which rises from the water at the easternmost point, abreast of Sand Island, 50 
meters up the hill from the building on the slope, and 4 miles by road or 2 miles 
by water from Ilwaco. The station is marked by a standard bronze tablet in the 
top of a square granite post, flush with the ground. Three reference markb, eaoh 
consisting of an iron bolt embedded in masonry, are at the following distances and 
azimuths from the station: 9.42 meters (30.9 feet), 45" 23'; 4.71 meters (15.6 
feet), 63" 09'; and 6.54 meters (21.5 feet), 120" 25'. The easternmost corner of B 
concrete manhole, about 3 meters outside the embankment, is 4.89 meters (16 
feet) from the station in azimuth 223" 09'. 

Fort Stevens longitude (Clatsop County, Oreg., C. V. Hodgson, 1911; 1926).- 
On the embankment at the edge of the old moat, just in front of Battery Freeman 
at Fort Stevens. The station is marked by a standard bronze tablet, bearing the 
usual inscription and the words "Astronomical station," set in the middle of the 
notch in the top of the pier. The foundation of the pier extends 4 feet below the 
F u n d ,  the lower 2 feet being old concrete blocks tamped in with sand. Station 

un (not included in this publication) is 27.90 meters (91.5 feet) distant in azi- 
muth 45" 18' 20". Reference mark No. 1, a cross one-half inrh deep in the con- 
crete embankment in front of the easternmost and smallest cannon in Battery 
Freeman and about 8 inches from the inner edge of the concrete, is 37.25 meters 
(122.2 feet) S. 27" 30' E. (magnetic) from the station. Reference mark No. 2, a 
small triangle with a drill hole at the center, cut in the concrete directly in front 
of the easternmost of the two 6-inch guns about 8 inches from the inner edgc of 
the concrete, is 42.20 meters (138.5 feet) S. 40" 00' W. (magnetic) from the station. 

Supplementary points 

Life (Lincoln County, Oreg., J. 5. Hill, 1908; 1927).-On the highest point and 
30 meters from the edge of the bluff about 300 meters south of an  old Coast 
Guard station. The station is marked at the surface by a bronze tablet in a 
bowlder as described in note 4, and underground by a drill hole in a bowlder 12 to 
15 inches below the surface. In 1927 the original reference marks could not he 
found and two new reference marks were set, each consisting of a bronze tablet 
set in concrete in the top of a 10-inch tile, note 13a. One is 7.25 meters (23.9 
feet) from the station, 8' 25' to the right of the line to Jetty,  and the other is 5.42 
meters (17.8 feet) from the station, 106" 20' to the right of the same line. 

Rock Point (Tillamook County, Oreg., J. Kincheloe, 1866).-On the south side 
of Tillamook Bay, on the flat a t  a point commonly known as Memalust Point. 
The station is slightly below high water mark and is marked by a drill hole in a 
large bowlder firmly embedded in the round. Three reference marks, each con- 
sisting of a drill hole in a bowlder at a Jistance of 4 feet from the station, form two 
right an les with the station. 

Mud killamook County, Oreg., J. Kincheloe, 1866).-On the flats south of the 
bay and below the high-water mark. Thc station is marked by a drill hole in a 
bowlder. Three stakes were set, each 1.22 meters (4.0 feet) from thc station. 
Two of these stakes are on opposite sides of the station mark and in line with it. 
The third stake is at ri h t  angles to this line as seen from the station. 

Slough (Tillamook tounty,  Oreg., J. Kincheloe, 1866).-Near thc edge of a 
slough, on tide land on the southeast side of Tillamook Bay. The station is 
marked by a drill hole in a bowlder. Three stakes were set, each 1.22 meters 
(4.0 feet) from the station. Two of these stakes are on opposite sides of the station 
mark and in line with it. The third stake is at right angles to this line a8 seen 
from the station. 

Tillamook Bay, west base (Tillamook County, J. Kincheloe, 1866) .-On the 
southeast side of the bay, about 60 meters north of Kilchis Point, and near 
the high-water mark. The station is marked h a drill hole filled with lead, in a 
stone 2% feet long, set with the top level wit[ the surface. Two stones were 
placed, one on either side of thc station and in line with it, and a third atone is 
at right angles to this line as seen from the station. A drill hole in the top of each 
is 1.22 meters (4.0 feet) from the station. 

Tillamook Bay, east base (Tillamook County, J. Kincheloe, 1860) .-On the 
southeast side of the bay and about 20 meters from the high-water mark, and in 
front of and about 10 meters distant from Peter Morgan's house. The station is 
marked by a drill hole filled with lead in a stone 2% feet long, set with the top 
level with the surface. Two stones were placed, on opposite siderJ of the station 
and in line with it, and a third stone at right angles to this line as seen from the 
station. A drill hole in the top of each is 1.22 meters (4 feet) from the station. 

. 

For notes in regard to marking of stations 888 pp. 42 and 43, 



-- 
FIGURE 4.-Ares included in the western adjustment and loop elosores 

The fust number above the line is the total closure of the loop in meters and the seeond number is the approximate length of the loop in Kilometers. 
Below the line is the approximate proportional part of the whole circuit represented by the closure 
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FIOURE &-Index map of Oregon showin are88 covered by each of the following sketches, 
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FIGURE B.-Fint-order triangulation, Idaho boundary toward the Columbia River 
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FIGWXX ?'.-First+rder triangulation, along the Colombia River 
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FIowi S.-First-Order triangulation, southwest from Idaho boundary 
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FIOUEE Q.-First-order triangulatlon, southern Oregon 
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-~ 
FioURE 14. -8ewndmder trisngulatlon, nortbwwt Oregon 
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FIOURE 16. -&cond.order triangulation, northwegt Oregon 



TRIANGULATION I N  OREQON 

Index to positions, descriptions, elevations, and sketches 
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Portland. - ~. _ _ _ _ _  _ _  ~ _ _ _ _  
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Round (Calif.) ..-- ~ - - - - -  - -  
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s t  Georges R e d  Liehthous’ st: Mary Butte (Broker 

Salem Capitol, dome. - 
Salmon. -. - - -. - - - - - - - - -. . . 
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Index to positions, descriptions. elevations, and sketches-Continued 
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rick) _____. _ _  _ _  - _ _ _  - - .___. . 28 
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White (Douglas County)-. 
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PUBLICATION NOTICES 

The Coast and Geodetic Survey maintains a mailing list of persons interested 
in its airway maps, nauhical charts, and miscellaneous publications. On the 
issuance of new or revised editions descriptive circulars are promptly mailed to 
those interested in the subject matter. 

Should you desire to receive such notices please check any of the lists mentioned 
below, grouped by subject matter, using the form prepared for your convenience. 

(Date) _ _ _ _ _  _ _  - - _ _  _ _ _ _ _ _ _ _ _ _ _ _  - 
The DIRECTOR, U. S. COAST AND GEODETIC SURVEY, 

Washington, D. C. 
DEAR SIR: I desire that my name be placed on the mailing lists indicated by 

check below to receive notification of the issuaiice of airway maps, nautical 
Charts, and miscellaneous publications of the Coast and Geodetic Survey: 

0 109. 
0 109-A. 
0 109-B. 
0 109-c. 
0 100-D. 
0 109-E. 

109-F. 
0 109-G. 
0 109-H. 
0 109-1. 
0 109-5. o 109-K. 
0 109-L. 
0 109-M. 
o 109-N. 
0 109-0. 
0 109-P. 

10B-R 

Astronomic Work. 
Base Lines. 
Coast Pilots. 
Currents. 
Geodesy, or Measurement of the Earth. 
Gravity. 
Hydrography. 
Leveling. 
Nautical Charts. 
Oceanography. 
Traverse. 
Seismolog . 
Terrestriaf Magnetism. 
Tides. 
Topography. 
Triangulation 
Cartography. 
Airway Maps. 

(Name)------------------------------------------  

(Address) - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
(89) 

0 


