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'THE CALIFORNIA-WASHINGTON ARC OF PRECISE
TRIANGULATION.

GENERAL STATEMENT.

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

FIELD WORK.

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

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

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

he work of the last season, 1906, was in charge of Assistant
J. S. Hill, who organized the party on June 11 and completed the
work on July 26. A
1



2 U. S. COAST AND GEODETIC SURVEY.
THE LEAST-SQUARES ADJUSTMENT.

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

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

. ACCORD OF BASES,

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

The Yolo base in the thirty-ninth parallel triangulation fixed
the length of the line Snow Mountain West-Mount Helena and also
the other two sides of tria%le Snow Mountain West-Marysville
Butte-Mount Helena. The Willamette and Tacoma bases furnish
two important tests of the accuracy of the triangulation.

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

Discrepancy | piceranan
Bases in soventh expresged A
place of loga- a ratio
rithms :
Mount Helena-Snow Mountain West to Wiilamettebase.................... +79 1-55000
Willamette baso to Tacoma DBSO. . .....coituiiineiiiiieiane i iiaiiennens —19 1-229000

ACCORD OF AZIMUTHS,

True geodetic azimuths were determined at three Laplace sta-
tions, viz, at Gazelle astronomic, Eugene astronomie, and Tacoma
astronomic. In each case the true geodetic azimuth as held fixed
was larger than the azimuth as computed through the triangula-
tion, the direction of the computation being from the south to the
north. At Gazelle astronomic the discrepancy was 3’’.14, at Eugene
astronomic 2’/.98, and at Tacoma astronomic 3’/.95.

THE NORTH AMERICAN DATUM.

Concerning the actual use of the table of geographic positions, it
is necessary to explain the “ North American datum,” which serves
as the basis for all the geodetic values in this report.
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Early in the year 1913 the Superintendent of the U. S. Coast and
Geodetic Survey was notified by the director of the Comisién Geo-
désica Mezxicana and by the chief astronomer of the Dominion of
Canada Astronomical Observatory that the so-called United States
standard datum had been adopted as the datum for the triangulation
of those organizations. They also reported that the Clarke spheroid
of 1866, now used in the {Inited tates, would be used by them.

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

EXPLANATION OF POSITIONS, LENGTHS, AND AZIMUTHS, AND OF THE
NORTH AMERICAN DATUM. :

All of the positions and azimuths have been computed upon the
Clarke spheroid of 1866, as expressed in meters, which has been in use.
in the U. S. Coast and Geodetic Survey for many years.

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

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

The transcontinental triangulation, the office computation of
which was completed in 1899, joined all the detached portions men-
tioned and made them one continuous triangulation. As soon as
this took place the logical necessity existed of discarding the old
geodetic data used in these various pieces and substituting one for
the whole country, or at least for as much of the country as is cov-
ered by continuous triangulation. To do this was a very tedious
piece of work and involved much preliminary study. to determine
the best datum to be adopted. On March 18, 1901, the superin-
tendent adopted what was known from that time until 1913 as the
United States standard datum, but is now known as the North
American datum, and it was decided to reduce the positions to that
datum as rapidly as possible. The datum adopted was that formerly
in use in New England, and therefore its adoption did not affect the
Eositions which had been used for geographic purposes in New

ngland and along the Atlantic coast to North Carolina, nor those
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in the States of New York, Pennsylvania, New Jersey, and Delaware.
The adopted datum does not agree, however, with that used in the
Transcontinental Triangulation and in the Eastern Oblique Arc of
the United States, publications which deal primarily with the purely
scientific problem of the determination of the figure of the earth
and which were prepared for publication before the adoption of the
new datum.

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

The main objects to be attained by the geodetic operations of the
U. 8. Coast and Geodetic Survey are, first, the control of the charts
published by the Survey; second, the furnishing of the geographic
positions (latitudes and longitudes), of accurater determineel eleva-
tions, and of distances and azimuths, to officers connected with the
Survey and to other organizations; third, the determination of
the figure of the earth. TFor the first and second objects it is not
necessary that the reference spheroid should be accurately that which
most closely fits the geoid within the area covered, nor that the
adopted geodetic datum should be absolutely the best that can be
derived from the astronomic observations at hand. It is simply
desirable that the reference spheroid and the geodetic datum adopted
shall be, if possible, such a close approximation to the truth that
any correction which may hereafter be derived from the observa-
tions which are now, or may become, available shall not greatly
exceed the probable errors of such corrections. It is, however, very
desirable that one spheroid and one geodetic datum be used for the
whole country. In fact, this is absolutely necessary if a geodetic
survey is to perform fully the function of accurately coordinating all
surveys within the area which it covers. This is the most important
function of a geodetic survey. To perform this function, it is also
highly desirable that when a certain spheroid and geodetic datum
have been adopted for a country they be rigidly adhered to, without
change for all time unless shown to be largely in error.

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

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

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

The North American datum, upon which the positions and azimuths
given in this publication depend, may be defined in terms of the posi-
tion of the station Meades lganch, Kansas, as follows:

¢=380 13 26.686

A=98 32 80.508

a to Waldo=756 28 14.52
Points are then said to be upon the North American datum when
they are connected with the station Meades Ranch by a continuous
triangulation, through which the corresponding latitudes, longi-
tudes, and azimuths have been computed on the Clarke spheroid

of 1866, as expressed in meters, starting from the above data.

USE OF HORIZONTAL CONTROL DATA.

The plan or map for any extensive engineering project, whether or
not map construction is the primary object, should have all of its
parts properly correlated and should be on the same datum as adjacent
surveys. I‘ederal and State mapping organizations have long been
aware of the necessity for having all surveys based upon a common
datum, but the local engineers and surveyors in this country have too
often in the past been content, and in many cases compelled, to use a
local datum for their surveys. The future economic disadvantage of
such a systemis 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 undoubtedl
follow the lead of one of the Eastern States, Massachusetts, whic
with splendid foresight has extended its triangulation control over
the entire State for the purpose of defining property boundaries in
terms of latitude and longitude. The advantagﬁ of such a system is
well stated in the following extracts from the Report on the Mary-
land Oyster Survey:

The difficulties of accurately locating and permanently defining the bounda-
ries of a farmer's plantation on land, even with the ald of monuments, public
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roads, streams of water, and other points of reference are often great, judging
from the disputes frequently arising in connection with boundaries. * * . *,

There is only one point on the earth’s surface at the intersection of any one
parallel of latitude and any one meridian of longitude, and therefore there can
be no dispute as to the meaning of such a 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 was originally
plotted, have been totally destroyed. .

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

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

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

ulation station and connect his base to the station by triangulation,
thus obtaining proper geographic positions for his local surveys.

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

(2) Boundary lines.—If it is desired to locate or to delimit
accurately and permanently the boundaries of political subdivisions,
such as States, counties, or cities, the methods indicated in the
preceding paragraph may be followed. Whenever possible, a line
of the adjusted triangulation should be used as a busis for local
surveys rather than a point, since a line gives the three essentials of
_position, length, and direction.

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

While it may be noted in the preceding paragraphs that the azi-
muth and length of one line and the geographic position of one end
of that line constitute the essential data for the complete utilization
of old work as a basis for new work, there is always grave danger
in depending upon this minimum of data. There may be failure to
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identify the true station mark, or the mark, though genuine, may
have been tampered with or otherwise disturbed in position. This
will, of course, introduce an error into the new work based on these
stations. It is the present practice in this Survey, unless unusual
conditions render it unnecessary, to establish the integrity of the
recovered points by using at least three old stations as a basis for
new work, the third station serving as a check for the two stations
on which the new work may actually depend. A

In local surveys where the area is of limited extent it is usually
desirable to use a system of plane coordinates, the origin being
connected to some point of the precise or primary triangulation
scheme. Tables for computing plane coordinates from geographic

ositions are found in U. S. Coast and Geodetic Survey Special

ublication No. 71,

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

EXPLANATION OF TABLES.

ARRANGEMENT OF TABULATED DATA.

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

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

EXPLANATION OF LENGTIIS.

The lengths as given in the tables are all reduced to sea level. If
the actual length of a line simply reduced to the horizontal is de-
sired—that is, 1ts length in its actual elevation on the surface of the
earth—it may be obtained by adding to the sea level length as given
in meters a correction= (length of line as given in meters) times

mean elevation of the two ends of the line in meters
6 370 000 )

The maximum value of this correction does not exceed of the
length of any line of the triangulation here published. The error
introduced by the use of the above approximate formula does not
exceed yyyiggy ©f the length of any portion of this triangulation.

07454°—22——2
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AZIMUTH AND BACK AZIMUTH.

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

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

ACCURACY OF DATA INDICATED IN TABLES.

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

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

HOW TO FIND THE DATA DESIRED.

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

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

RELATED PUBLICATIONS.

Engineers and other using the data given in this report for the
control of maps and surveys will find it of help to have Special
Publications Nos. 5, 8, and 71 of the U. S. Coast and Geodetic Survey.
They may be obtained at a nominal cost from the Superintendent
of Documents, Government Printing Office, Washington, D, C.
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Special Publication No. 5 is entitled “ Tables for a polyconic

rojection of maps based on Clarke’s reference spheroid of 1866.”

his publication contains the necessary explanation of the method
employed in constructing a polyconic projection, and also gives the
values in meters of the degrees, minutes, and seconds of latitude and
lIongitude for all latitudes.

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

pecial Publication No. 71 is entitled *“ Relation between plane
rectangular coordinates and geographic positions.” This book con-
tains tables which will facilitate the use by enginecrs of plane co-
ordinates for local surveys.

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

Appendix 8 of the Report for 1888, positions in Connecticut.

Appendix 8 of the Report for 1893, positions in Pennsylvania, Delaware, and
Maryland. :

Appendix 6 of the Report for 1901, positions and descriptions in Kansas and
Nebraska.

Appendix 4 of the Report for 1903, positions and descriptions in Kansas,
Oklahoma, and Texas,

Appendix 9 of the Report for 1904, positions and descriptions in California.

Appendix 5 of the Report for 1905, positions and descriptions in Texas.

Appendix 8 of the Report for 1907, positions and descriptions in California.

Appendix 5 of the Report for 1910, positions and descriptions in California,

Appendix 4 of the Report for 1911, poslitions and descriptions in Nebraska,
Minnesota, North Dakota, and South Dakota.

Appendix b of the RReport for 1911, positions and descriptions in Texus.

Appendix 6 of the Iteport for 1911, positions and deseriptions in IMlorida.

Special Publication No, 11, positions and descriptions in Texas, New Mexico,
Arjzona, and California.

Speelal Publication No. 13, positions and descriptiods in California, Oregon,
and Washington.

Special ublication No. 16, positions and descriptions in Florida.

Epecial Publication No, 17, positions and descriptions in Texas.

Special Publication No. 19, positions and descriptions in Colorado, Utah,
Nevada, Wyoming, Montana, South Dakota, and North Dakota,

Special Publication No. 24, positions and descriptions in Alabama and Missis-
sippi.
Special Publication No, 30, positions and descriptions in West Virginia, Ohlo,
Kentucky, Indiana, Illinois, and Missouri.

Specal Publication No. 81, positions and descriptions in Oregon, Washington,
and California. )

Special Publication No. 48, positions in Georgia.

Special Publication No. 45, descriptions in Georgia.

Special Publication No. 46, positions and descriptions in Maine.

Special Publication No. 54, positlons and descriptions in Texas.

Special Publication No, 62, positions and descriptions In Rhode Isiand.

Special Publication No. 70, positions and descriptions in Kansas.

Special Publication No. 74, positions and descriptions in Idaho, Oregon, and
‘Washington.

Special Publication Ne, 76, positiqgns and descriptions in Massachusetts.

Special Publication No. 78, positions and descriptions in Texas (Rio Grande
arc). :
Special Publication No. 78, positions and descriptions in Indiana.
Report on triangulation of Greater New York.
Progress report on a plan of sewerage for the city of Cincinnatl,
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Appendix EEE, pages 2905-3031, Annual Report of the Chief of Engineers,
U. S. Army, 1902, positions of points on and near the Great Lakes.

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

Publications of the Massachusetts Commission on Waterways and Public
Lands.

Various bulletins of the United States Geological Survey.

Geographic positions.

|
i Distance.
Latitude | Back
Station. and Azimuth. R To station. |
longitude azimuth. Log !
g T (106ters).: Meters. | Foot.
] o
Principal points. e o s o o v

Mount Helena, 1876..| 38 40 11.080°245 56 18.019] 67 22 03.416| Mount Lola.. . 5.33015044,213873. 23( 701682. 4
122 37 57.817 324 01 34.822/144 28 18.913| Mount Diablo.|5.03233246,107728, 96; 353440. 8
269 20 15.615] 80 58 57.203| Round Top...|5.3600207 |229100. 84| 751641.7

Marysville Butte, | 39 12 22.361| 50 03 28.78229 32 49.63) Mount Helena |4. 9650596 | 92269. 81| 302721.9
1876. 121 49 11,540 103 30 30.51{282 54 51.87 Sxio}v Mo‘un- 4.0107649 | 83120.44| 272733.8
- a{n west.

Snow Mountain | 39 22 38.452352 06 02.01|172 10 45.88| Mount Helena |4, 8992657 | 70208. 64| 260165.6
west, 1892, 122 45 28.619] 18 03 03.98/197 49 26.49 R{)sg] Moun- |5.0073412 |101704. 73| 333676.3
’ aln.

Snow Mountain east, | 39 23 02.008(283 20 49.08|104 05 12.82] Marysville [4.9177231 | 82741.44; 271460.9
1878. 122 45 04,847 Butte,.

352 34 48.70(172 39 17.60( Mount Helena [4.0027702 | 70942. 78] 262278.9
38 04 15.69|218 04 00.61 Sno‘;v M oun- |2.9650803 922.76| 3027.4
tain west.

Kent, 1904........... 39 58 01.752(316 41 36.16{137 16 41.00| M arysville 5 0627330 |115540. 16 379068.0
122 44 14.449 Butte,
1 04 01.62(181 03 20.44| Snow Moun- [4.8113845 | 64768.60] 212495.0
tain east.

Lyons, 1904.......... 40 18 06.101| 7 18 50.85/187 11 54.82] Marysville [5.0885290 |122611.05| 402260, 4
121 38 21.007 Butte.
43 24 27.26(222 41 41.92[ Snow Moun- |5.1444074 (139446.43| 457500,5
68 42 27.63[247 59 59.28| Kent.......... 5.0030155 (100606.76| 330369.3

Bally, 1904....... .. 40 36 11.939|291 00 16.70(111 39 38.03| Lyons........ 4. 0040936 | 02064. 70; 302049.2
122 39 00.370; 6 O1 20.068(185 58 03.60] Kent.......... 4.8514233 | 71026.907| 233027.0

Round, 1904......... 40 48 19.882{334 10 02.02154 22 27.03 4.7931100 | 62103.91! 203752.6
121 57 26.873| 35 40 46,89(215 10 27.70 -5.0578276 [114242. 48] 374810.5

69 14 22.18|248 47 16.01 4.7972334 | 62095.07| 205692.1

Spur, 1804........... 41 24 14.648330 42 45.15|159 54 13.91} Round........ 4. 8501774 | 70823. 50 232360.1
122 14 51.4901) 20 56 17.28[200 40 28.60] Bally...... ...|4.9783111 | 95128.60] 312101.1

Mears, 1904.......... 41 07 29.538|208 15 08.51{ 28 23 01.90| 4.5408137 | 35221.08| 115557.4
122 26 52. 260310 30 15.44|130 49 32.84 4. 7357813 | 54422.85( 178552.3

16 28 16.81]196 20 20.42 4.7808671 | 60376.39| 198084.9

Boliver (Calif.), 1004.] 41 15 35.575,250 01 14.88) 70 22 17,82 4,0745307 | 47264.02) 155005, 4
122 46 46.811|208 11 54.84:118 25 01.50 4.4008381 | 31618.27( 103734.3

351 26 43.00[171 31 48. 60) 4.8676103 | 73724. 24| 241876.9

Soda (Oreg.), 1904.. .| 42 03 54.670:345 19 52.95/165 20 03.58 Spur.......... 4.8801006 | 75875.33| 248934.3
122 28 41.648] 15 46 47.39(195 34 46.02| Boliver.......[4.9680058 | 02897.87( 304782.4

Gazelle astronomic | 41 31 36.2481183 13 35.19| 3 15 12.92{ Soda...... ....|4.7774286 | 59900. 25} 196522.7
station, 1904, 122 31 08.281(300 59 40.18(121 10 24.99| Spur.......... 4.4213809 | 26386.99, 806571.3
Sterling (Oreg.), 1904.] 42 01 03, 864|261 00 09.26] 81 16 33.53| Soda..........[4.5341016 | 34213.03] 112247.2
122 53 11.434[22] 51 54.19(142 17 22, 56| Spur..... ee...|4.9305221 | 86401.66) 283469. 4

353 65 38.45|173 59 54.01| Bollver.......14.9276780 | 84640.63| 277691.8

Rust, 1904........... 42 37 10.930| 9 58 58.92/180 53 41.33| Soda.......... 4.7001114 | 62533.30( 205161.3
122 20 50,147 33 47 58.14[213 26 11.14| Sterling.......|4.9046802 | 80293.46| 263429.5

Onion, 1904.......... 42 41 31.762/276 02 52.70! 06 38 45.20| Rust.......... 4.8621488 | 72802.92| 238854, 2
123 13 46.921|318 07 09.53/138 37 33.00 Boda.......... 4.9002721 | 93169, 15 305072.4

339 12 19.001150 26 11.48| Sterling....... 4.9034705 | 80071.78! 262702.2

Black, 1904.......... 43 00 37.503|350 59 07.43(171 03 51.98) Rust.......... 4.7830002 | 60812.13| 109514.5
122 27 48.236] 50 31 05.83(229 59 46.98| Onmion......... 4.9104227 | 81362. 201 260935.8
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Distance.
Station. azggﬁ‘flh' To station. Log
(meters). Metors. | Foet.
Princiral points—
Continucd. e )
White, 1804.......... 84 47 44.04 46910.01| 153903.9
134 51 12.74 79232.11] 250947.3
18 19 13.10(198 11 21.87 50120. 59, 164457.0
Scott, 1004........... 116 00 57.67 54169. 15| 177720.0
175 35 60,67 28083.48; 902137.2
Fairview, 1904....... 162 07 24.98 49726.19| 163143.3
210 58 49.21 . R 60413.38| 198206.2
234 23 43.86 .6110108 | 40889.41| 134161.3
Yellow, 1904......... 80 08 04.066| Falrview...... 4.7836000 | 60770.04| 199379.3
1 125 20 39.92| Scott.... -|4.5250036 | 33550.08 110072.2
148 05 55.44| White......... . 7470519 | 55853.69, 183246.6
Bpencer, 1003........ 141 15 27,90 TFairview...... 4.7537056 | 56710.00| 180075.7
28.02|200 57 41.38 Yellow........ 4. 7362330 | 54479.49| 178738.1
Roman, 1003........ 53.49] 81 31 39.25/ Spencer....... 4.7176307 | 52195.22| 171243.8
202 09 05.10[112 54 00.43| Falrview...... 4.9759767 | 94618.63| 310428.0
7 38.82(146 31 32.08| Yellow........ 4. 0880983 | 48763.89, 159986.3
Mary, 1903........... 37 54.62{147 57 02.02| Spencer....... 4.8354276 | 68458. 53'; 224001.0
47 13.03|192 39 20.37| Roman....... 4.8201199 G“”'“i 221362.6
Poterson, 1803....... 50 19.067(189 45 01.69| Spencer....... 4.7740504 | 59436. ll! 195000.0
02 28.28}222 30 17.00) Roman....... 4. 0568321 | 90538.25, 207040.9
24 24.75[268 50 52.49] Mary......... 4.06604822 | 40396.18' 152218.1
Twin, 1905.......... 11.34{190 53 21.59| Spancer....... 4. 5875510 | 38685.83( 120921.8
07.57|231 46 27.22! Roman....... 4.8725285 | 74563. 88 244631.7
37.751204 20 36.03| Mary......... 4.0813809 | 48015.44; 157530.7
34.73| 7 43 02.88| Peterson...... 4.3174815 | 20772.15; 068150.0
Ridge, 1805.......... 33 52.10(320 24 89.71| Mary......... 4. 5005067 | 31604.07, 103884.5
52 25.20! 47 07 41.87] Pcierson...... 4.5983320 | 30658.11; 130111.6
03 38.80( 76 17 26.03| Twin......... 4.4320513 | 27042.78 8%722.9
50 07.61{148 00 02.07| Spencer....... 4. 5050404 | 36807.85 120760.4
Rauch, 1903......... 22 37.92[359 22 28.32| Ridge......... 4.4490510 | 28122.31) 02284.6
24 34.93( 27 39 39.91| Peterson...... 4. 7938880 | 62214.07| 204114.0
50 01.62| 37 03 37.30} Twin......... 4,0302034 | 43271.64( 141967.0
12 45.16{100 22 29.29| Spencer....... 4.2797227 | 19042.44; 62475.1
Willamette south 15.53[241 38 25.01] Rauch........ 4.1055673 | 12751.68, 41830.1
base, 1903 18. 50/328 60 05.33| Mary......... 4. 7510303 | 56484.64; 185316.7
46, 78{332 24 45.86| Ridge......... 4.3960802 | 24803.17| 81670.3
13.85| 19 46 27.19| Peterson...... 4,7173037 | 62166.74| 171150.4
02.47| 27 28 47.11] ‘Pwin......... 4.5071120 | 32144.00{ 105462.1
17.88]141 30 11.87| Bpencer....... 4.0814772 | 12003.61| 39578.7
Willamette north .08265 04 16.61{ Rauch 4.3428010 | 22023.741 72250.2
base, 1905. . 941310 17 23.19; Ridge .14.1010178 | 12630.24) 41457.4
72| 48 44 39.50| Twin... 4.3457607 | 22160.74] 72735.2
. 531168 11 43.21| 8 4.4005520 | 25150.80| 82515.8
.07|172 21 16.55] Willamotto [4.1407287 | 14010.38| 45995.2
south base.
Beavies 2, 1808....... 44 00 03.50(208 17 12.93 Spencer....... 4.1021404 | 15565.01 51006.2
123 00 b . 54253 68 37.54 illamotte (4.1893425 | 15464.74| 50737.2
south base.
Pisgah, 1608......... 44 00 10 2568 49 13.38! Bpencer....... 4,0312723 | 10740.63. 35257.0
122 57 51 111 24 00. 76201 14 40.27| V ll]alx]nl:xtto 4.2849731 | 10274.05. 03234.9
south base. N
184 45 06.65/344 43 30.67| Seavies 2......|4.0871380 11071.BOI 38203.2
Eugene astronomic 52 50 67.77| Seavies 2.. 3.0405852 | 8004.00 20212.5
station, 1894. 120 04 00.50( Pisgah.. 4,0700458 | 11760.21| 38550.5
181 57 45.14| Bpencer... . 0204384 | 8320.04| 27316.3
Yam, 1903........... 12.38167 21 35.33) Poterson. .....|4.7084070 | 62864.88 206249. I
30.71'207 25 14.16! Mary......... 4. 2445219 | 60907, 10| 2203538
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|
: Dfstance.
Latitude Back
Station. and Azimuth. azimuth To station.
longitude. muth. | Log | notors. | Feet
(meters).| Meters. cet.

Principal points—* I

Continued. ° ’ 17 ° ’ 173 o ’ , i
Hult, 1903. .......... 44 57 48.151] 22 00 26.60;201 49 39. 13, Peterson. 4.7342429| 54230. 41{177020. 9
122 42 45. 524| 52 48 55.91(232 13 30.19| Mary. 4. 8229453 K3742.39(274744. 8
108 08 46.40(287 50 31.00, Yam.. 4.5521019] 35658. 40/116989. 3
Barnes (Oreg.), 1903.| 45 31 36.526!357 18 16.35/177 19 51.87 4.7971754| 62086. 70{205064. 6
122 45 00.031| 30 59 06.87,210 42 21.69 4.7780013| 60103.71{107190. 3
Larch (Oreg.), 1903..{ 45 31 59.615| 38 01 16.39;217 34 36.71 4.900389181 80147. 83(262051. 7
122 05 13.018| 58 05 53.27 237 20 51.35 4. 9910591 97962. 33|1321308. 1
89 26 53.401268 58 29.97 4.7143480| 51802. 18(169954. 3
Star (Wash.), 1906...} 45 44 47.711(333 33 31.63|153 40 00.32) 4.4227804| 26471.01| 80848.9
122 14 16.246| 58 43 49. 19|238 21 51.02 4.0703557| 46811. 84(153581. 8
Davis (Wash.), 1906.| 45 59 37.452{314 32 26.39,134 47 51.18 4. §018990| 39075.00({128108.6
122 35 44.667| 13 04 37.13;192 57 59. 25| 4.7204533| 53266. 40(174758. 2
Red (Wash.), 1908...| 45 50 07.249! 25 01 17.31:204 49 49.37 4. 0927096, 49284. 42/161694. 0
121 49 12.344| 57 16 07.55'236 58 08.04 4. 5870008) 38644. 78/126787. 1
96 26 22.46(275 52 55.02 4.7815631) 60473, 22(198402. 6
Warren (Oreg.), 1903| 45 48 33.229(225 52 07. 84| 46 03 54.50 4.4698843| 29504. 23| 06798. 5
122 52 08.679(206 28 15.40.116 59 40. 58| 4.8330771] 68230. 27223852, 1
343 29 22.08163 34 28.69) 4.5149680] 32731. 73/107387.3
Lam, 1906........... 46 07 57.903|203 35 59.04‘114 03 42. 24 4.7348430| 54305. 40/178167.0
122 27 42.295| 33 54 34.32i2l3 48 46. 96 4. 2096939 18607. 75| 61048.9
Len, 1906............ 46 18 45.173(320 52 16.76,150 05 40.99 4.0850313( 48420. 72/158800. 3
122 08 00.508] 45 23 14.48 225 03 14.29 ..| 4.7016488| 50309. 34/165056. 6
51 50 33.78 231 36 20.49 4.5087001) 32203.10/105849. 9
Toutle, 1905. ........ 46 17 10.419{264 39 01.27[ 84 57 07.49 4. 5000454] 32288.32(105932. 6
122 33 02.971(338 01 14.03 158 05 05.52| Lam 4.2 18392. 69| 60343.0
6 06 34. 10|186 04 37.60| Davis......... 4. 5144954} 32696.06(107270.3
Huck, 1005. ......... 40 42 45.130|332 25 33.37 152 38 39.90| Len........... 4.6999310; 50110. 83/164405. 3
122 26 04.593) 10 42 13.91 190 37 10.43] Toutle........| 4.6832301| 48221.32/158200. 1
Bel, 1805. . ..........| 46 47 04.983] 15 52 53. 95'195 44 27.47{ Len..... PP, 4. 73068025; 54550.97(178072.6
121 56 22.841] 40 27 22.81 220 00 45.94| Toutle........ 4. B608486| 72585. 28/238140. 2
78 12 07.24 257 60 29.60] Huck...., veo.| 4.5872792) 38661.55(120842. 1
Hal, 1905............ 46 43 52.344|201 10 35, 73| 81 33 00.02] Bel........... 4.5978304; 39612.331120061.5
122 27 08.201/326 55 58. 87l14(5 56 45.18) Huok.........| 3.309378%2| 2476.21] 8124.0
Rain, 1005........... 40 50 07.065(275 21 54.89 95 54 33.00 Bel. veeence...| 4.7576825| 57237.74|187787.5
122 41 09.422(302 52 33.70 123 02 46.85) Hal........... 4.3277217| 21287.75| 69775.9
305 18 57.41;125 29 56.74| Huck.........] 4.3720505| 23553. 23| 77274.2
Hurst, 1805.......... 47 05 02. 549307 07 42. 311127 32 48.86| Bel. . ......... 4.7392818| 54863. 28/179997.3
122 30 44.066{351 47 38.64(171 51 03.36| Huck. ........ 4. 6203825( 41723.67/136888. 4
353 18 25.73|173 21 04.03! Hal........... 4. 5965035 39491. 49‘l29565.0
25 35 08.72{205 27 32.32 Raln.......... 4. 4863335/ 30643. 15!100535. 1
Pen, 1805............ 47 02 05.064| 20 34 48.68/200 27 33.28 Hal........ ...| 4.5508543) 36029.17,118205.7
122 17 11.732| 54 03 04.74|233 45 34. Rain.......... 4. 5755005 37635.66(123476. 3
107 47 37, 81}287 37 42. 4.2556607) 18016. 34| 50108.6
Tacoma south base, 7 04 38.837|202 48 20.30[112 54 50. 12228.72, 40104.0
1905. 2 26 05.422] 1 69 00.26(181 58 14. 38514, 801126360. 6
35 28 04. 55/216 17 03. . 33010.51]10&321. 7
97 06 24. 061277 02 59.34 Hurst......... 3. 7739623[ 6942, 41l 19496. 1
Tecoma north base, | 47 11 09.189/326 29 52.90/146 36 18.63 Pen........... 4.3040283: 20138. 56| 60071.8
19085, 122 25 58.200; 0 43 24.61(150 43 19. ’I‘abcomnsouth 4. 0811877(12055. 570, 39552.32

AS6.

.1 141 03.08{181 40 11.63} Hal. 4.7038770( 50508. 14 185905. 6
28 22 20.54/200 11 23.00| Rain. 4.6381786| 43468. 90 142614. 2
28 07 11.391208 03 41.21! Hurst. 4.1083677' 12834. 17/ 42106. 8
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Distance.
Back
Station. szimuth. To station. Log ]
(meters). Meters. | Teet.
Principal points—
Continued. , o s m
Burn, 1905........... g 136 27 52.88 T%coma north | 3.8376905; 0881.62] 22577.4
ase.
144 03 16.62| Pen........... 4,4304238; 26041.03| 88391.0
164 55 58. 86 T%comnsouth 4.2467477) 17650.12f 57607.1
8
184 31 49.25| Hurst......... 4.2137976) 16360. 54| 53676.2
Kin, 1905............ 163 29 31.38, Tabfomnnorth 3.7402404| 5498.45 18039.5
ase.
266 33 12.88 Burn.........] 3.7805720; 6033.54] 19795.0
Wash, 1905.......... 128 09 04.85| Kin........... 3.8109767) 6000.58| 21675.1
167 27 18.42| Tacoma north | 4.0088809; 10208.74| 33486.6
190 30 24.04. ) 4514.25| 14810.5
Bos, 1905............ 213 53 07.11 43569. 63| 14302.9
1273 25 01.31 7639.85] 25085.1
Gull, 1891, . ......... 313 53 29.85;133 55 30.67: 5035.48| 16520.68
1170 26 25.88| Kin 7211.04| 23658.2
52 49 52.331232 47 32.62 5016.11; 16457.0
Dron, 1905........... 43 39.16/130 46 11.18| . 7588060 5§730.70| 18831.3
23 00. 481165 24 16. 54 3.8814482| 7611.11] 24970.8
56 13.27(224 53 18.75 3.66065016| 4639.82 15222.
Smelt, 1805.......... 47 17 46. 283 53 53.35! 85 57 33,87, 3.8007206] . 6320.14! 20735.3
122 31 28.575 06 11, 23133 07 57. 18 3.6182138 4151.58| 13620.6
Neill 2, 1905......... 47 19 85.014 65 19.83:132 57 32. 48 3.7140833! 5177.06; 16985.1
122 29 28,963 39 41.56(175 39 59. 63| 3.8345020] 6832.60, 22416.9
18 07. 50212 16 39. 57 3.6723549, 4702.78 15429.0
Tacoma astronomio 34 15. 80(336 32 20.05 .| 3.9200079, 8317.79, 27280.3
station, 1802, 20 35.49) 17 21 17.53 3.0050608| 4033.36] 13232.8
Supplementary
points.
Mount St. John, 1004! 356 14 48 4.773030 | 69290.0 | 194542
. 108 52 20 .| 4.899689 | 78376.0 | 260419
Corning tower, 1904, . . 04276 01 34.16 4. 6805528| 47923. 97} 157230.6
. 18] 48 07 40. 11 4. 7921037| 61968. 90| 203276. 8
76/159 03 28. 06) .| 4.9338347| 85868.07| 281720.8
Corning astronomic 67 24 11 1. 36033 23.41 76.8
station, 1908. !
Mount L(&.\g, top of 16 25 07.8 | Bally......... 4. 814440 | 65228, 9 | 214005
poak, 1904, 74 31 09.3 | Lyons........ 5. 031605 |107523.9 | 362768
b 186 25 54.9 | Marysville....| 5.107132 |127877.0 | 410871
Butte.
Lassen Peak, 1904. .. 160 38 25.4 M%rytsvﬂlw 6....| 5.161103 |144911.5 | 475430
utte.
208 51 14.1 | Lyons........ 4.374630 | 23693.5 | 77734
240 43 16.6 ont.......... 5. 078644 [119851.7 | 893213
Buily Choop, 1904. ..| 40 61 46 12.1 4.048286 | 11176.0 | 30667
1 100 47 28.1 4. 098702 | 097222 | 327172
177 60 47.7 4, 815526 | 65392, 2 | 214541
Redding courthouse, 275 66 17.2 ...| 4.835080 | 21661.1 | 71088
1908, 56 24 53.6 .| 4.648070 | 445631.8 | 146101
Redding astronomic 279 01 09.1 4.341481 | 21951.3 [ 72019
station, 1904. 353 44 37.8 3.082013 | 1207.8 3963
55 03 18.7 4.654218 | 45104.3 | 147980

! Checked by vertical angles only.
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Geographic positions—Continued.

Distance.
Latitude Back
Station. . B;Idd Azimuth. azimuth To station. Lo
ongitude. * 4 o
g (moters).| Meters. | Feat.
Supplementary
points—Continuodu. . " . )
’ row e
‘Kedding south base, | 40 34 28.152. 50 02 58.9 (230 02 49.9 | Redding as- 2.625930 422.6 1388
1908. 122 23 24,911 gonomic sta-
on.
0120002271 28 50.5 | Hill........... 2. 545782 351. 4 1153
153 53 14.2 [333 53 01.6 | Redding court-| 3.014915 | 1034.9 3395
~ house.
Redding north base, | 40 34 42.167 352 28 22.7 (172 28 24.2 | Redding south | 2.639542 }  430.1 1431
1908. 122 23 27.340 bhase.
20 46 04.0 |200 45 56.6 | Reddlng as- 2. 876541 752.6 2469
tronomic sta-
tion. .
34 47 58.0 |214 47 49.9 1] 2.712128 515.4 1601
141 17 01.8 321 16 50.8 | Redding court-| 2.804122 637.0 2090
house.
Hill, 1908....cneaneen 40 34 28.446/354 26 27.4 |174 26 28.2 | Redding as- | 2.448913 281. 8 925
122 23 39. 845 :ronomlc sta-
on,
173 31 58.0 {353 31 55.1 | Redding court-| 2. 968856 926.1 3038
house.
Crater Peak, 1904....] 40 41 54.374| 2 10 20.9 {182 18 40.7 44001.3 [ 144656
121 37 05.274] 83 26 10.3 1262 45 50.1 87920.3 288452
124 23 11.6 (303 50 35.4 84433.2 277011
Thompson Peak, 40 56 37.67 |225 27 58 456 52 36 73149.8 239992
1904. 122 52 19.33 (240 26 59 60 43 42 40949.0 134347
Saw Tooth, 1904..... 40 58 21,9095/232 35 06.1 { 63 04 51.4 79280.8 260102
123 00 05.396/249 52 27.8 | 70 14 16.7 40517.9 162460
324 01 15.2 |144 15 01.6 500626. 0 166095
Mount Eddy, calrn, | 41 19 12,449 75 14 54.3 {255 02 58.9 4.416695 | 26103.3 85041
1904, 122 28 42.470{180 00 47.0 | 0 00 47.6 4.917772 | 82750.8 271492
244 04 37.5 | 64 13 44.6 4. 330090 | 21384.1 70158
Black Butte, cairn, | 41 22 00. 307|148 20 23.9 {327 58 52.5 | Sterling....... 4.920070 | 85107.9 279225
1904. 122 20 49.936(141 07 26.9 (321 00 37.6 | Gazelle astro- | 4.358721 | 22841.3 74938
nomic sta-
243 19 08.0 | 63 23 03.0 3.065684 | 9240.3 30318
172 02 30.6 [351 57 16.6 4, 893957 | 78335. 2 257005
Mount Shasts, top, |41 24 33.797/343 25 (1.5 163 34 21.4 4.844740 | 69943.8 | 220474
1904. 122 11 38.482( 23 21 05.6 |203 03 08.3 4. 988525 1 97302.4 319528
34 01 48. 5 |213 51 45.8 4. 580807 | 38089.6 1249066
71 28 59.0 {251 05 46.5 4.713995 | 51760. 1 169818
130 46 03.1 {319 18 24.3 4. 048444 | 88306.4 201369
162 06 35.9 {341 55 14.8 ceeeene.o.| 4.884108 | 76578.7 251242
China Mountain, not | 41 22 41.420] 4 12 20.0 {184 09 32.3 | Bally.........| 4.935906 | 86279.2 283068
the cairn, 1904. 122 34 31.102] 52 33 09.7 (232 25 03. 9 BoUver. . 21572. 8 70777
186 00 38.1| 6 04 30.6 76730. 5 251740
263 53 09.2 | 84 06 07.2 Spur. ......... 4.430125 | 27488.9 90180
Russian Peak, north | 41 16 59. 1061183 44 10.2 | 3 46 53.2 | Sterling....... 4 012596 | 81770. 4 208275
point, 1804 122 57 03.164(256 53 40.8 | 77 21 31.2 | Spur.......... 4. 780368 | 60306. 8 107857
280 07 36.0 [100 14 22.5 Boliver....... 4.163622 | 14575.5 47820
Russian Peak.south 116 58.70 | 25653 00 | 77 20 61 | Spur..........| 4.780398 | 60311.2 197871
point, 1904 22 57 03.24 | 202 25 38 | 112 45 31 68T8....... .. 4.659034 | 45701.9 149940
Marble Mountain, | 41 34 40,625'199 11 35.3 | 19 10 46. 4. 712199 | 51546.5 169115
1904. 123 05 27. 047,223 09 00. 2 | 48 33 31, 4.870229 | 74170.1 243340
285 12 26.0 105 45 55. 4.863427 | 73017.5 239558
Little Shasta, 1904...| 41 43 14. 240| 42 30 04.4 222 07 53. 4.840115 | 69201.4 227038
122 13 18.490/121 08 02. 3 |300 39 25. .| 4. 808200 | 64299, 7 210957
151 00 27.3 1330 50 10, 4,641374 | 43789, 9 143667

1 Checked by vertical angles only.

2 No check on this position.
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Geographio positions—Continued,

Distance.
Latitude Back
Station. and Azimuth. admuth To station.
longitude, . Log Moters. | Feet
(meters). . .
Supplementary
points—Continued. | =~ =~ | I |
Goose Nest, tall troc | 41 48 58.928] 36 03 63.7| 215 52 42.6) Gazelle astro- | 4. 509314 | 39747.90 | 130408
(Cal.), 1904. 122 14 19.005 nomic " sta-
on.
36 19 46. 5| 215 58 13.8 Boliver....... 4. 883800 | 76540.3 | 251116
144 21 42.8 324 12 06. 2| Soda.......... 4. 531977 | 34039.0 | 111876
112 48 33.3; 202 22 35, 1| Sterling....... 4. 765054 | 58217.6 ( 191002
Preston Peak (Cal.), | 41 50 07.03 | 198 10 16 18 25 38 | Onion......... 5.000947 {100218.3 | 328800
1904. 123 36 39.82 | 251 08 56 71 37 58 | Sterling....... 4. 802197 | 63416.7 | 208058
Greyback (Oreg.), | 42 00 37.101| 185 55 30.3| 5 48 §8.1| Onion......... 4.8127006 | 64082, 4 | 213198
1004. 123 18 41,721] 210 31 32.8( 31 06 01.1] Black......... 5. 132066 (135820, 7 | 445605
286 08 40.7| 106 25 54. 9| Sterling....... 4. 564137 | 36655.3 | 120260
Pllot Rock, 1904..... 42 01 51.653! 12 08 01.3| 101 59 15. 8 Boliver....... 4.942300 | 87578, 8 | 287331
122 33 36,073] 86 50 17.2| 266 46 10. 4] Sterling....... 4.432656 | 27080, 5 | 88847
240 41 59.1] 60 45 16.4) Soda.......... 3.880986 | 7762.2 | 254668
339 28 26.6( 159 40 53.0| Spur.......... 4. 871003 | 74302.4 | 243774
Siskdyou, 10041...... 42 03 44.11 | 151 24 28 | 331 05 35 4.902040 | 79806. 8 | 261833
122 45 49,00 | 260 08 50 89 18 18 4.373372 | 28625.0 | 77510
Kerby, 19041, .. ‘ 42 13 14.81 | 199 49 51 19 59 12 4.745767 | 55688.7 | 182705
123 27 36.84 | 243 48 38 64 33 41 5. 007567 (101757.6 | 333850
Ashland Peak, cairn, | 42 04 52, 547; 148 14 12.4| 327 563 25,9 4. 002878 | 79360.0 | 202335
1904 122 42 £7.867| 208 48 39.6| 27 08 34.1 4, 826635 | 67086, 6 | 220100
275 08 14,9 05 15 48,7 4,2056873 | 10763. 9 | 64842
332 20 50.9| 152 48 31.8 4.927763 | 84676. 65 | 277809
3 20 37.4| 183 18 05. 3 91380.6 | 209805
Wagn.cr,1604........ 42 07 05.737| 149 38 40.8| 329 20 13.1 4, 860188 | 73002.2 | 242756
122 48 24.287| 192 16 58.1) 12 20 34.1 5. 073816 1118526.6 | 388368
212 04 35.7| 3221 49,6 4, 818477 | 65838, 216004
283 28 19.0] 103 40 11.4 400005 | 25122.6 | 82423
Aspon Peak, 1904.. .. 42 18 57.286] 40 23 40.7| 229 07 54.2 4,630179 | 42675.5 | 140011
122 05 12.427) 114 22 07.9( 293 35 47.8 5.012074 102819, 1 | 337332
147 40 45.0| 327 30 11.8| R 4.601743 | 30970.8 | 131138
Mount Pitt, 1804..... 42 26 41.964| 17 45 10.0) 197 38 35.2 4,646239 | 44283.2 | 145286
122 18 54.365] 110 23 28.0( 280 46 20.7 4.002873 | 79960. 0 | 262335
171 22 17. 4| 351 16 14.7 4,005232 | 80305.6 | 263765
172 15 27.2| 352 14 09.0{ R 4,201950 | 19580. 6
Lost Peak, 10041, ... 42 30 50.92 | 102 53 37 | 282 09 85 4.950834 | 91166.2 | 209101
122 08 42.90 | 125 19 28 | 305 11 14 4.307798 | 20313.9 | 66647
Central Point astro- | 42 23 51, 581] 242 56 20,8/ 63 20 31.3 4.7371413| 54503.6 | 179113
nomicstation, 1804./1122 56 23.451; 313 56 45.8] 134 15 22,8 4. 7248137 53065.7 | 174100
‘ .
Central Point lati- | 42 23 51.512) 116 41 206 41 Central Point | 0.6785 - 4.77 15.6
tude station, 1004. 122 56 23. 285 astronomlio
. station.
Union Peak, 1903....| 42 48 53. 546| 23 30 40.6! 203 25 35.9 4.400163 54.5 | 84168
122 13 21.078) 79 42 10.8] 259 01 18.0) 4, 923089 .9 | 275216
157 31 38.4| 337 13 88.9
Mount Scott, 1004, ...} 42 55 24.019| 38 57 11.5] 218 43 40.3
122 00 55, 548] 75 54 67.5) 255 05 26.9
125 57 47. 4] 305 89 26.7
Liao Rock, 1904...... 42 57 08.086| 21 40 13.7| 201 32 56. 4
122 10 06.336] 71 56 52.6] 251 13 35.8
105 05 45. 2| 284-30 10.1
134 00 04. 6| 813 47 59.6
151 00 38.6| 330 40 44.3
High Rock, 1904..... 43 03 02.950 ©9 58 29.9; 279 85 51.2
122 29 05.670 188 10 83.8| 811 26,2 3 4035
: 346 43 45. 8| 166 40 22.7) Rust..........| 4601934 | 40106.5 | 161406

1 No check on this position.
97454°—22——3
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Geographic positions—Continued.

Distance.
Latitude Back
Station. ) Zindd Azimuth. | azimuth. To station. Lo
ongitude. f 9
(moters). Meters. | Foet.
Supplementary .
pointe—Continucd. [ I I
0O1d Bailey, 1904. ... 43 09 19,956 58 22 56.4 (237 41 39.0 4.987800 | 97243.4 | 319039
122 13 09. 098] 86 56 68. 3 |266 23 24. 2 .1 4. 824026 { 66684, 7 | 218781
01 38 41. 9 [271 28 40.6 4.208188 | 19869. 5 | 065180
143 52 40.2 [323 34 49.3 4.773418 | 59349.6 | 194716
‘Walker Peak, 1904%..| 43 11 33.68 | 84 13 22 |263 55 55 Black......... 4, 540808 | 34743.1 | 113988
122 02 18.18 [131 31 15 311 05 56 .| 4.821075 | 66233.1 | 217300
Dodson (U.S.G.8.), | 43 07 10.136127 39 24.7 (307 36 20. 3.886832 | 7706.1 | 25282
1904. 123 14 35.150 207 16 30.9 | 27 23 52. 4. 500640 | 31660.4 | 103802
|269 28 35.0 | 89 37 01, 4.223711 | 18738.3 | 54916
Rose, 1904........... 43 14 09.038 233 53 46.81| 54 04 23, .1 4.4126232 25850.08) 84841.3
123 19 18. 555|298 51 36,64218 03 17. 4. 4220406] 26426. 56, 86701.1
Burg, 1904........... 43 09 42,607 177 54 02. 44357 53 53. 3.9152607| 8227,53| 26093.2
123 19 05. 198 221 16 38.67 41 27 05. ..| 4.4943632| 31214, 90| 102411.2
'281 13 40.24(101 25 11, 4.3671347| 23288.13| 76404.5
Roseburg latitude | 43 12 40. 760,223 40 38.711 43 41 57, 3.5750904] 3767.03) 12350.0
station, 1904. 123 21 13.849 332 08 06, 89(152 09 34. 3.7936802| G218.42| 20401.6
Quartz, 1904......... 43 09 51.770' 80 52 53. 4 {260 37 50.6 4.480385 | 30226.3 | 99167
122 40 14.595181 48 31,6 | 1 49 16,9 406801, 4 | 153843
271 25 29.2 | 91 33 59.7 16806, 9 | 55337
Diamond Peak, 1004.| 43 31 16.014| 32 36 47.1 212 23 49.1 4.076843 | 47516.3 | 155803
122 08 54,650/100 14 59,1 [279 54 00.2 4.616725 | 41354, 7 | 135678
100 18 18,1 {288 12 24,7 5. 131085 (135233.7 | 443679
124 18 40.2 |303 39 24.4 4.003379 | 91913.4 | 301553
Mount Zion, 19031...| 43 47 20.576! 99 42 38.7 1279 00 29,5 4.017183 | 82638.6 | 271123
122 43 24.335{125 41 05.6 [305 25 38.8 4. 564457 | 36682, 3 | 120349
Russian Church, | 44 03 18.487|148 04 20.1 [328 03 51.0 Willamette | 3.245722 [ 1760.8 517
cross, 1908 123 10 36. 088 south base.
247 32 11.5 | 67 30 27.3 | Seavies2...... 4.178324 | 15077.3 | 49466
287 52 19,2 [108 01 10.6 | Pisgah........] 4.252748 | 17805.6 | 568712
320 26 05.3 (140 29 30.3 | Spencer....... 4.013515 | 10316.1 | 33845
Springfield, Metho- | 44 02 53.545| 30 01 18,7 1218 58 15.1 | Spencer....... 3.965008 | 0246.3 | 30336
dist Church,1008. [123 01 20.032{101 37 24.9 (281 34 32.2 | Eugene as- | 3.751653 | 5644.9 18520
tronomic
station
193 31 04.2 | 13 31 53,2 | Seavies2......| 3.826199 | 670L.9 | 21988
Springfield, Chris- | 44 02 51.552| 40 13 27.9 {220 10 10.0 | Spencer 3.060600 | 9326.1§ 30597
tian Church, 1908. {123 01 11.024|101 49 52,3 281 46 43,3 | Eugene  as- | 3.767444 | 5853.9 | 19206
tronomic
station.
191 43 66.6 | 11 44 39,2 | Seavies 2...... 3.827305 | 6719.0 | 22044
Eugene, Deady | 44 02 49.475(135 34 35,0 (315 33 56.4 | Eugene  as- | 3,246821 | 1765.3 5792
Hall, west tower, [123 04 32,924 ) tronomic
1008, station,
’ 221 23 30.0 ) 41 26 42.1 | Seavies2...... 3.047284 | 8856,9 | 20058
12 10 13,9 (192 09 26.3 | Spencer....... 3.858609 | 72227 23696
Eug:me, Geary | 44 03 22.161(101 20 14.4 [281 25 41.5 | Willamette | 3.842110 | 6952.0 | 22808
School spire, 1908. (123 06 11. 803 south base.
. 256 22 35.7 | 75 23 05.8 | Eugene  as- | 2.998039 907.6 3273
tronomic
station.
206 45 11,7 |116 50 §9.3 | Pisgah........ 4.000223 | 12480.2 | 40045
355 10 34.6 |175 10 56.8 | Bpencer....... 3.908378 | 8098.0 | 26508
Eugene, United | 44 02 53.066(105 07 28,9 (285 03 08,1 | Willamette | 3.936928 | 8048.2 | 28373
Brethren Church, {123 05 02. 786 south base.
1008, 163 01 50.8 (333 01 33.1 | Eugene  &s- { 3.100014 | 12500 4131
. tronomic
station.
225 03 47.3 | 45 07 11.3 | Seavies2...... 3.964328 | 9211.41 30221
206 18 37.8 |116 23 37.6 | Pisgah........ 4.030071 | 10716.9 | 35160

1No check on this position.




CALIFORNIA-WASHINGTON PRECISE TRIANGULATION.

Geographic positions—Continugd.

17

Station.

Supplementary
points—Continucd.

Eugene, Patterson
School spire, 1908.

Eugene, Baptist
Church spire, 1908.

Eugens, W. 0. W.
all spire, 1008.

Eugene, courthouse,
flagpole, 1908.

Eugene, Methodist
Church, 1908

Seavies(U.8.G.8S.),
1008.1

Ball ﬁutte, 1003.....

St. Mary Butte, 1903.

South Sister, 1903....

Middle Sister, 1903.... 44 08 5. 768!

"North Slster, 1903....} i
“|r21 46 17.183)

Nebo, 1003t..........
Herman Peak, wood-
od summit, 1003 .1

Prairle Peak, west
tree, 1903.

" Latitudo
and i Azimuth.
longitude.

°o s r o ¢

44 02 47.636
123 04 46. 593
222 35 32.0
103 18 42,4
164 30 00.1

4 03 05, 830
123 05 19.023

-

228715 28.8
207 10 01.0

207 25 29.7
230 36 09.7
295 46 25.7
103 23 55.9
172 29 22.8
228 46 41.9
206 58 08.6
105 41 44.6
183 46 22.9

44 02 56, 857|
123 05 31.408

44 08 31.070
122 59 54. 655i

43 58 47.550
121 41 15,765

443
282

44 05 00. 402
121 41 54.992

WLy O

8%
a8

14,251
08.254

—
20

44 08
121 46

882 XXX 33
8

[
o
o
ol

-3

121 46 59.750

a28%
REE2 AR2R
—rtOR ODND b de =]

»ERT 3B

44 10 01. 464

835
gpss

—
-
]

-3
8%

44
122

44 !
124 00 43.71 | 316

418 2.7 14

217.
05.
29,

83 58
[~~~
g ¢k
5 88

PR 22
88

1
123 36 28.771I 190 .
308 5

. 1 Checked by vertical angles only.

Distanco.
Back
azimuth. To station. Log )
(moters). Metcrs.: Feot.

o+ n
189 51 20.2 Spen(:er.\ ..... 3.851794| 7108, 8| 23323
324 43 58.6| Eugeno  as- | 3,207756] 1613.5) 5204

tronomic
station.
42 38 44.7| Seavios 2...... 3.959172] 91027 29864
283 14 32,70 Willamotto | 3.814232] 8207.9 26029
south base.

344 30 02.0] Eugenc  as- | 2.8u4509 784.3 2573
tronomic
station.

48 19 04.1| Seavies 2...... 3.064873  9223.0 30259
117 15 11.9| Pisgab........ 4,049392) 11204.5 36760

27 25 42.1] Eugone  as- | 2.935103 861.2 2825

tronomic
station.
50 40 03.9' Seavies 2...... 3.986200 9689, 2 31789
115 51 55.6, Plsgah........ 4.069706| 11743. 5 38528
283 19 49.7| Willamotlte | 3.908272) 8096.0 26562
south baso.

352 20 19.7) Eugene  as- | 2. 874247 748.6) 2456
tronomie
station.

48 50 20.6| Seavies 2...... 3.968374) 92077 30504
117 03 23.0; Pisgah........[ 4.053471} 14310.2 3707
285 37 43.6) Willamette | 3.903543 8008. 4| 26274

south base.

3 46 25.0| Eugone  as- | 3,014948) 1035.0| 3306

tronomic
station.

48 11 17, 8| Seavies 2...... 3,082033 9614.6 31544
115 21 §7.2| Pisgah........ 4.054278| 113313 31178
208 57 12.7] Spencer....... 4,202007 15922.3 52238
253 31 18.2l Willametto | 4.109033) 15846, 51990

south base.

240 16 44.4; Falrview......| 4.950000( 891251} 292405
268 41 05.0, Roman.......| 5 216758 164724,4

269 43 03.5| Spencer....... 5.052670| 112803,8| 370386
233 54 42.2| Falrview...... 4.075587, 04533.8] 310150
262 40 05.7| Roman........ 5.216520| 164637.8) 540140
263 81 01.6| S8pencer....... 5.051040] 112470.9; 363998
230 41 52.5; Fairview...... 4.060005 91410.3| 200802
gl 38 34.5 Roman........| 5,202201| 150294.6/ 522619

2 21 45.1] Spencer....... 5.029801( 107102, 8/ 351388
204 51 30.7] Peterson...... 5.024583| 105823.7! 347190
227 52 52.6| Fatrview......| 4.971957| ©3746.9( 307568
250 37 48.4| 8pencer.......| b5.028044| 106670.4 0068
259 48 26.5| Roman.... 5.200078! 158840.6/ 521149
202 37 43.2| Peterson.. 5.011607| 102708.7 70
227 20 53.1 4.981379| 05803.0] 314314
258 30 03.3 5.033231} 107952.1] 354173
259 08 32.0 5.204400] 160103.2| - 525272
201 22 55.0 5.011064| 102703.1 337247
176 27 50 | Falrview.. 63506.0| . 208648
238 20 13 | Bpencer... 4.567857| 30070.6] 121204
4111 10
137 03 22
104 16 52.7
10 08 50. 8|
128 45 35.9)
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Geographic positions—Continued.
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COAST AND GEODETIC SURVEY.

I

| Distance.
Latitude | —_— —

Station. . gindd Azlmuth. ath:glgh ! Tostation, .
ongitude. : Vil
(inoters). Meters. | Feet.
Supplementary
points—Continued. e O I,

Alsea Peak, partly | 44 25 27,8211 227 11 02.2| 47 16 08.3 4.119275| 13160. 6 43178
cleared wooded {123 40 22.746; 20 03 23.6( 80 33 01.0 4.755084| 56806.3] 180667
summit, 1904. 5 12 21.3( 185 03 39.§) 4.756721| 57111.2] 187372

Cannibal Peak high- | 44 28 33.48 | 261 49 41 82 01 38 4,358638( 22830.9 74924
est wooded sum- (123 50 09.03 | 352 48 28 | 172 52 35 4. 800029| 63090.9| 207020
mit 19031,

Mount Washington, | 44 19 57.346| 3% 32 25.7| 217 58 20. 8 5.023694| 105607.3| 346480
1903. 121 50 15.638) 69 20 51.56{ 248 28 18.8 5.032546| 1077818 353614

73 35 56.4) 252 16 34.7 5.201576]) 169085,5/ 521867

98 34 49.1{ 277 22 §0.5) 5.130352) 137832.6| 452200

102 47 18,1 281 59 49.4 4.004639| 02180.5| 302429

Hayrick, 1003........ 44 2% 46.040| 33 29 07.0; 212 55 19. 5| Falrview 5.074123) 118610.5 389141
121 50 31.724] 61 30 02.5] 240 43 36.8; Spencer 5.05°844| 114246.8| 374825

68 05 14.2| 246 45 67.3' Roman 5.215083] 164080.3| 538353

91 47 12.2 270 35 19.1| Mary... 5.133540; 136000.3) 440194

Left Nipple, 1003. ...} 44 20 49.672; 36 09 59.1| 216 48 15, 8 Spencer....... 4.84R359| 70527.06| 231380

122 34 33.7180 90 58 23.5| 270 17 21. 8 BrY...c.. 4, 880812 77501.1

92 54 31.7| 272 37 01.5 Peterson. .| 4.494486] 31223.8) 102440

144 40 08.0| 324 16 10.6| Yam..........| 4.887624 77201.2i 253284

Lebanon, tall brick | 44 32 58.43 | 49 46 03 | 229 43 21 Poterson......| 3.825683| 6694. 0‘ 21962
chimney, 1003, 122 54 14,18 | 84 4242 | 264 15 27 | Mary.......... 4.713607| 51724, | 169700

Corvalis closed cu- | 44 33 50.92 | 254 17 14 | 104 30 04 | Peterson......| 4.398558| 25035.6, %2138
pola, 18031, 123 16 23.92 72 50 39 | 252 38 66 | Mary.......... 4.364754' '23160. 8 75987

Corvalis open cupol'\. 44 33 55.80 | 253 44 22 | 103 57 28 Petorson...... 4.406228 25481.7} 83601
19031, 123 16 46.16 | 72 46 27 | 252 35 00 : Mary..ceeee... 4.355167| 22055, . 74328

Albany courthouse i 44 3% 05 321 24 27 | 141 30 17 | Peterson...... 4.247040( 17662, 0! 57946
cupola, 19031, 123 06 2 31 67 54 06 | 247 35 22 ; Mary..........| 4.681843| 38180.6! 125264

Forest Peak, tallest | 44 40 22.978! 40 55 31.0 220 46 56.5| Mary..........| 4.302952| 24714,5 1084
trees, 1903. 123 20 52.841| 200 27 53.5 20 36 34.5. Yam. .| 4.664702: 46215.9; 151627

237 04 37.3, 57 31 20.5 4.776125) 69720.7 195934

Round Peak, 1803...! 44 87 52.709( 60 32 19.8| 246 10 03.4 33498.2 100902

122 34 54.346| 80 00 05.7| 259 10 15.6, 78313.7, 256034

137 24 19.3| 317 00 34. 8, 65297,.7] 214231

172 28 37.1| 352 21 28.2|‘ 100397.3) 320387

Thomas, cairn, 1903.' 44 38 10.938| 66 11 53.3 245 56 12,3 34431, o' 112062
122 34 19.315] 70 42 15.8) 259 01 01.0! M 70172, s| 259753

136 34 51.0; 316 10 41.7 65412,8° 214608

Mount Jefferson,1903.) 44 40 29.150 53 50 37.1| 232 56 16.5 128789, 4) 422537
121 47 55.280, 79 17 59.6| 258 28 43.7: 94630.6] 310497

82 53 24. 4| 261 39 34.1! 140470.1, 460860

112 33 05.6] 201 36 11,6 114632, 8] 376001

141 59 59. 6] 321 19 33.6| 120717, 4] 300054

166 43 20.4) 340 31 14. 3I 98063.9 321731

Monmouth Pesk, | 44 47 51.810; 226 50 08.6| 47 07 03.9: 43124.9 141488
. 123 32 31.904] 254 01 14.1] 74 36 21.4. . 6%082,.6| 223368

118 42.3} 181 18 18. 6 Mary...c.oee.. 4.51%41; 32556, 7] - 106813

talem Capitol,dotne, | 44 56 19.47 | 146'50 53 | 326 46 02 ! Yam.......... 4.215764 16434, 8 53920
18031, 123 01 50 2063 37 32 83 50 66 | Hult.......... 4.899597i 25085, 6, 82334

Chemawa tank, | 45 00 11. 41 1191923 [ 2001303 | Yom..........| 4.120850, 13485.0 44243
1803.t l 59 36.91 { 251 11 16 | 101 23 10 | Hult..........| 4.354021] 22505.5 74132

Table Rock, calrn, | 44 58 14.226] 62 41 39.8) 241 49 11. 6; Mary..........] 5.040064| 111180.6/ 304705
1903. 122 18 33.078| 88 41 38.0| 268 24 31. 6 Hult. 4.502085; 31840.9[ 104465

99 07 35.3| 278 32 12. 5 Yam... 4.822846| 60503.7| 218188

150 54 46.0} 330 35 59.0; Barnes........ 4.850287) 70841.4| 232410

Arquett, cairn, 1903..| 45 04 10.542| 71 29 32.7| 351 10 17.5| Hult..........| 4.576875, 37746.4 123840
122 15 32.310] 89 23 06.6] 258 48 33.9; Yam.. 4. 842’732, 69310.7, 228411

142 51 42.3| 322.30 45.8| Barnos. 4 | 63539.5| 208463

1 Checked by vertical angles only.
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Station.

Supplementary
points~-Continued.

White church spire,
west of Brooks,
1903.1

Falrdale Peak, 1603.1.

Shetidan Peak, high-
est greentroe, 19031

8quaw, cairn, 1903...

Eaglecairn, 19031. ..

Mount Hood, peak,
1903,

Monument, General
Land Survey, 1903,

Hill, 1003

Cem, 19083........... .

River, 1903

Oregonian, 1903.. . ...
Portland longitude
station, 1887.

Portland latitude
station, 1887.

Yortland bench -

1111afk (U.8.G.8.),
Rocky Butte (Oreg.

1889, (Oreg.)
Harney (Wash,

Y Hied »

Balch (Oreg.), 1881. .

Vancouver Barracks
flagstaff west,
1903.2

Warren schoolhouse
cupols, 1803.?
Mitchell, 19032, .. ..

Mount Adams, 1903..

Latftude
and
longitudeo.

° ’"”

45 07 25.83
122 56 30.05

45 15 09.97
123 14 10.05

45 18 53.04
123 26 49.37

4513 51. 200
122 02 24.710

45 34 28.801
122 42 13.610

45 31 13.209
122 40 3R. 967

45 31 08.R2
122 40 30.76

45 31 08.83
122 40 39,84

45 31 09.07
‘122 40 39.77

45 32 49.801
122 33 64.303

45 37 37.91
122 39 36.04

4
122
4

122

]
1

40 12
12

Distance.
; Back
Azimuth, azimuth., To station, Lo ,
(me‘mllg's). Moters. | Feet.

e 4 s e s
314 34 45 134 44 4.404325 | 25370.3 | 83236
06 46 53 (240 38 4.236580 | 17241.9 | 56568
307 47 30 (128 00 44 .| 4.718211 | 52205.0 | 171473
340 60 21 160 54 .| 4.349885 | 22381.3 | 73429
301 12 17 ]121 43 ..| 4.830874 | 07744.5 | 222258
3156 24 22 (135 37 4.633082 | 34126.7 | 111961
78 12 49,8 |257 25 55.7 4. 948008 | 88717.2 | 201060
120 51 28.4 1300 21 10.0 .1 4.810210 { 64506.7 | 211931
173 47 48.4 |353 45 48.7 4.5H28919 | 33800.2 | 110803
118 20 65.3 1288 01 22.3 4,773837 | 56408.9 | 104904
179 11 18.5 |359 11 05.1 | Larch......... 4.460002 [ 28544.4 | 94634
73 33 10.7 (262 31 35.7 | Yam.......... 5.074016 1118745. 2 | 380583
102 00 20.2 (281 15 27.4 | Barnes........| 4.924807 | 84113.8 | 275963
102 50 31.3 [282 07 156.7 | Balch....... ..| 4.908772 | 81053.5 | 205923
120 13 06.7 |209 56 25.¢ | Larch......... 4.647322 | 85203.2 | 115083
295 11 01.5 [115 11 39.9 { Cem.......... 8.111564 | 1283.0 ) 4243

809 20.8 }188 09 23.5 | Hill........... 3.128313 | 1343.7 4408
23 68 29.5 1203 58 16.0 | Hill....... veeo| 3.033303 | 1079.9 3543
144 09 14.0 (324 00 05.8 | Fir............ 2. 620008 42.0 1390
170 20 18.0 {350 28 14.4 | Barnes........ 3.242802 | 1740.4 5739
240 10 43.2{ 60 11 27.9 | Cem. ......... 3.195468 | 1568.4 5146
123 20 05.0 303 19 16.7 { Barnes........ 3. 245153 } 1758.5 57,9
]98 44 43.5 | 18 456 53.8 | River.........| 3.822185 | 6640.3 | 21786
285 42 28.7 |105 48 25,4 | Rocky Butte..| 4.0514797| 11258.5 | 87037
34 07 13.5 |214 05 14.9 | Barnes........ 3.8076002] 06426.7 | 21085
161 11 03.4 |341 08 §5.6 | River......... 3. 8050088 0382.8 | 20941
251 11 25.6 | 71 16 14.4 | Rocky Butte..] 3.9672517| 0273.7 | 30425
187 56 52 7 50 53 Oregonian..... 2.13537 136.6 448
........... oleeecseeeanss| Oregonian.....| 2.100069 128.7 422
81 09 27,93 261 01 32.80 Barnes........ 4.1040070; 14020.606! 47007.9
140 59 23.21 320 40 20.20 Warren...,... 4.65744937| 37530.95' 123162.3
177 15 37.04 357 14 17.90| Davis.........| 4. 6962079 48080. 84 163024.1
328 15 53.08!148 18 43.90| Rocky Butte..| 3.0041043| 9806.53] 32370.4
40 59 24.33‘220 54 19.74] Bognes........ 4.1495337| 14110.220 46293.3
80 15 16.28 200 13 29.77| Barnes........ 3.5107684| 32R0.09 10783.1
210 43 44.01] 30 47 02.60| Harney....... 4.0701684] 11753. 53] IR5G1.4
261 17 15.30( 81 23 23.91| Rocky Butte..| 4.0543981| 11334.39] 37186.2
282 39 §60.2 (102 41 12.5 | Hamey........[ 3.857100 | 2270.1 7468
32 13 3.7 (212 09 46.3 | Barnes........ 4.120055 | 13184.2 | 43255
345 42 00.3 (166 47 36.3 | Barnes........[ 4.516406 | 32840.1 | 107743
(9 43 60.8 1249 43 11.1 | Warren.......| 3.106229 | 1274.2 4180
375521 (20731 27 Bames........ 4. 850000 | 70002.8 | 232619
6503 20 244 84 18 Warren....... 4.763019 | 58025.5 | 190372
32 06 53.1 211 40 11.3 | Larch......... 4.943000 | 87718.5 | 287783
52 09 63.4 |231 17 41.3 | Balch......... 5. 080080 1120500. 8 | 305343
52 64 14.0 {231 69 69.1 | Barnes........ 5.091201 |123384.0 | 404804
152 03 49.2 |331 44 16.5 | Bel............ . 864850 | 73267.2 | 240345

1 Checked by vertical angles only.

$ No check on this position.
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Geographic positions—Continued.

Distanco.
Latitude
Station, ) ag . Azimuth, To station. L
ongitude. og
& (meters), | Meters. | Feot.
Supplementary
points—Continued.
° 3 " L] ’ " ° ’ ”
Mount St. Helens, | 46 11 53.028]353 45 05.3 9 32.9 | Larch......... 4.871174 | 74331.7 | 243870
1903. 122 11 25.864| 30 24 50. 9 [210 00 61.4 | Barnes........ 4.930190 | 86336.8 | 283257
161 21 14.0 (341 09 50.7 | Hal........... 4.706451 | 62582.2 | 205322
196 21 43.7 | 16 32 38.5 | Bel........... 4. 832490 | 67997.0 ( 223087
Min, 1906............ 46 18 55.031| 36 54 48.26/216 54 40.53| Len........... 2. 5805528]  380.7 1249
122 07 49. 195 35 51.98| 15 44 10.73| Bel...........| 4.7330685] 54196.2 | 177809
Deschutes Peak, | 46 39 25.252/141 03 59.3 (321 00 10.8 4.025608 [ 10607.4 [ 34801
1005. 122 21 54.262{168 44 01.2 1346 37 33.9 .| 4.688278 | 48784.1 | 160052
246 15 51.1 | 66 34 26.0 .| 4.550058 | 35480.1 | 116424
Mineral Peak, 19051..| 46 38 56.26 {150 54 20 (330 38 47 4.743674 | 65420.9 | 181827
122 00 27.44 {227 45 19 47 54 50 4.351832 | 22481.8 | 73759
High Rock, 1905..... 40 41 05.848| 97 08 52.2 276 44 46.4 4.028450 | 42500.0 [ 139455
121 54 01.859)133 47 15.3 [313 20 27.1 4.808714 | 64374.5 | 211202
164 54 33.5 [344 62 50.9 4.060194 | 11480.7 | 37088
Goat Mountaln, 19053 40 46 23.95 | 83 54 44 1203 30 260 4. 630098 | 42726.6 | 140179
121 53 47.26 (111 01 08 [280 59 15 3.548436 | 3535.4 [ 11599
Mount Rainler, high | 46 51 08.215| 75 59 30.2 {256 29 12.0 4.738514 | 54760.4 | 179079
peak, 1905. 121 45 25.562)114 23 27.3 {203 50 19.5 4.709232 | 62084.3 | 206041
Mount Rainier, bare | 46 51 11.106| 756 48 48.0 {255 18 39.5 4.735119 | 54339.9 | 178280
summit, 1905. 121 456 47.001{114 30 34.9 |203 67 42.7 4.790203 | 62546.85 | 205205
Sharp peak, 1905..... 47 01 04.392] 8 27 57.5'[188 25 44.7 86976
121 63 20.964] 53 37 01.4 }233 12 21.8 176414
99 03 14.7 [278 35 62.2 157258
Tacoma City Hall, | 47 15 28.463177 53 20.9 1357 53 20.8 15440
1905, 122 26 20.264(187 00 33.5 | 7 00 52.6 14711
257 03 27.6 1 77 05 83.6 14058
320 42 26.2 (146 43 27.2 10441
Tacoma courthouse, | 47 15 12.7801122 44 24.8 (302 42 41.3 11548
1905. 122 26 43.527|191 61 19.7 { 11 51 65.9 16544
314 12 ¢6.2 |134 14 (3.3 10230
Smelter stack, 300 | 47 17 51.813196 41 00.¢ } 16 41 40.0 13032
feet high, 1905. 122 30 23.274)247 07 19.4 | 67 10 45.5 20067
331 07 48.0 08 46.6 11270
Brown Point Light- | 47 18 23.031| 38 04 48.2 02 59.4 16554
house, 1906, 122 26 30.330:128 06 49.9 1308 03 43.0 15111
169 04 31.7 04 (3.4 11016
Dash, 1857........... 47 19 12,171 37 39 18.36 36 50.30 22744.5
122 25 42.896:105 35 50. 58, 33 04.37 16167.9
Plner 2, 1905......... 47 20 38.852324 10 34.20(144 11 41.01 . . 10830.4
122 27 14.808] 15 44 13.09(195 42 53.22 ..| 3.9280282| 8484.54| 27836.4
64 19 31.98[244 17 53. 39 1 3.4845084( 3123.19] 10246.7
*
Robinson 2, 1867..... 47 23.11.720; 28 27 30. 29208 25 15. 86 .| 3.9240652 8413.28( 27602.0
122 22 31.98&‘[ 51 32 06.89 28 37,75 .| 3.8799301] 7584.71) 2488%.2
|

1 No check on this position.

s Checked by vertical angles only.



CALIFORNIA-WASHINGTON PRECISE TRIANGULATION. 21

ELEVATIONS.

The datum for all the elevations is mean sea level.

The stations are in three classes: First, those fixed directly by the
spirit leveling, and of which the elevations are subject to a probable
error varying from =+0.15 to +0.3 meter; second, the stations in the
main scheme fixed by reciprocal measures of vertical angles and
which are subject to probable errors varying from =402 to =+1.1
meters, and, third, the intersection stations, of which the elevations
are fixed by measurements of vertical angles which are not reciprocal,
the intersection stations not being occupied, and whose elevations are
subject to probable errors which may be as great as -8 meters in some
cases.

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

Table of elevations.

THBIRTY-NINTH PARALLEL TO WILLAMETTE BASE.

Point to Paint to
Statlon. which eleva- Elevation. Station. which oleva- Elevation,
tion refers. tion refers.
Class 1. ! Class £—Contd.
Meters.| Fed. Meters.] Feet,
Redding astro- | Stationmark| 20216/ 063.3 | Roman............. Stationrark| 872.3 2362
nomic station. | . ceees 3 2054
Gatzelle astronomic |..... do....... 848, 28 . 4097
station,
Central Polntastro-|..... do....... 369. 92! 1434
nomic station. 1279
Roseburg latitude |.....do.......| 165.24 1184
station. 663
Willamette north |.....do....... 101, 36]
BSC.
Willamette south |.... 116. 59
base. \, Lassen Peak. 10468
l Mount Linn, 8083
Class 8. i Mount 8t. Jol 8751
| Bully Choop 6978
Mount Helens......|..... do...... 1322.1 ] 4338 | Crater Peak . 8083
Snow Mountain, | Top of pier..| 21457 | 7040 |
west. , || Saw Tooth......... L 8915
Snow  Mountain, | Stationmark| 2150.6 | 7056 | Thompson Peak. .. Toq ......... 2555. 0 8383
| Russian  Peak, | liighest sum-| 24943 8183
635,0 [ 2093 north point. mit.
6070 Pilot Rock......... Sumpmit.....| 1803,9 691
China Mountsin....|..... do....... 2609, 2 8551
06209 Ashland Peak... 7535
3423 Marble Mountain 8311
9078 Mount Eddy 9038
8043 Mount Shast. 14161
Goose Nest.. 7860
7133
7347 Redding  Court- | Tangent to | 1982 850
6094 housoe, roof,
5240 Little Shasta....... Top of peak.| 2532.9 8310
6205 Black Butte........; Top of cairn.| 1933, 8 6344
Preston Peak. . Top of peak.| 2232, 2 7323
g(l)l; Greyback.......... veeeedon.... [ 2140, 5 7052
4
4247 Biskiyou....euev... weeeedon.. | 21784 7147
1997 Wagner............ Highest sum-| 2211, 4 7255
1487 mit,
|| Kerby. ... Top......... 1689. 5 5543
5926 Mount Pitt Summit.....| 2893.6 9403
2448 Lost Peak. TOp.ceren-- 2446.2 8028
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THIRTY-NINTH PARALLEL TO WILLAMETTE BASE—Continued.

Point to Point to
Station. which eleva- Elevation. Station. which eleva- Elevation.
tion refers. tion refers.
Class 5—Contd. . Class S—Contd.

.| Feet. Meters.| Feet,
Aspen Peak........ op. 2502. 8209 Prairie Peak....... Top of peak 1047.8 | 3437
Mount Scott . 8910 ea Peak. . do.. 3
Liao Rock. . 3 8150 Cannibal Peak
High Rock (Oreg) .v...do.......] 1893.8 | 6213 Herman Peak
Union Peak........[|-.... do....... 2347.9 | 7703 Seavles (U.5.G.8.).

Mount Jefferson....

Ola Bau ......... RN 1. B 2548.3 | 8361 Left Nipple........
Dodbon .8, G S) Top of peak.| 984.5( 3230
i RN { Corvallis closed cu- | Bottom of 96.3 318

pola. cupola, top
of roof.
Corvlallls open cu- |..... do....... 08,2 322
ola.
any courthouse.| Base, large 88,1 280
cupola.
Lebanon........... Top of tall | 1353 444
brick chim-
ney.
South Sister........ 3155.2 | 10352 Salem, Capitol..... ’1‘0;{ large | 100.4 329
Ball Butte.... ...do.......]1 2756.6 | 9044 part of
St. Mary Butte 2789.6 | 9152 dome.

WILLAMETTE BASE NET TO TACOMA BASE.

Class 1. ‘ Class 3.

; ;
Oregonian.......... Top of tower.| 69.22 227.1 | Round Peak | 4307
, Thomas...... 4332
Class ¢. 1 Forest Peak d . 2204
Yem............... Stntiodn mark. 354. 4 };gas  White church spire. Top ofsquare 72.0 236
. i art.
1258 | Monmouth Peak...| Top of peak.| 984.6 | 3230
128 Table Rock........i..... do......| 1487.8 | 4881
Arquett cairn. [P do......| 1417.4 | 4650
608 |l Bquaw......... 12 . .do...... 1455.0 | 4777
185 Chemawa tank..... Footoftank,; 77.0 253
127 top of tower.

3223 , Sheridan Peak..... Top of peak.| 941.1 | 3088

; Fairdale...........

4978 |! Mount Hood, peak.

4538 | Mount Adams...
5858 [ Mount 8t. Helens
3288 Deschutes Peak....

High Rock (Wush )8
3634 8harp Pea .
5476 Mincral Peak
1765 Mount Rainfer. Bare summit 3
Mount Rainicr.... | Highestpoint; 4410.7 | 14471

074 Goat Mountain..... Top of peak.| 1847.8 | 6062
1135 || Mitchell do.....
950 Eagle, cairn........[..... do......| 1283.0 | 4209

Land Survey |

TACOMA BASE TO PUQGET SOUND.

Class 1. Class £—Contd.
Tacoma city hall... UIi Sh.{G. 8. 33.52| 110.0 {| Tacoma astronomic | Station markj 04,76 3110
Class 2. o %Moma north base.|..... go. eens lgg. 'llg 1%;
.................... 0.. 122, 3
Qull............... Statlon mark g.} g; lgg' g Tacoma south base.|..... do...... 122,57 402.1
2 59 g 5 || BHursteceeieieiniilonnes do...... 129.20] 423.9
102. 48/ 336.2
115.861 380.1 Class 8.
96, 14| 315.4 || Smelter stack...... Topofstack.| 132.7| 436
4.02 13.2 || BrownPointLight- TOP of light 8.5 28
2.38 7.8 house. haft.
12.24 40.2 || Tacoma courthouse | Top ofcupola| 153.1 502
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DESCRIPTIONS OF STATIONS.

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

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

The name and dates given in each description. immediately after
-the county refer to the chief of party by whom the station was
established, the date of the establishment of the station, and the
.date when the station was last recovered. . ‘ ’

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

MARKING OF STATIONS.

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

GENERAL NOTES IN REGARD TO STATION MARKS.

Note 1.—A three-eighths-inch copper bolt 8 inches long is cemented into a
drill hole in the rock, and directly above the bolt in the same drill hole is
cemented an old-type station mark, described in the preceding paragraph. A
cross in the top of the copper bolt and another in the polished center of the
disk mark the station,

Note 2—This marking is similar to that described in note 1, except that the
copper bolt and the disk are in separate bowlders and the bowlder containing
the bolt is at some distance beneath the surface. The cross on the disk is
directly above the one on the bolt. The dimensions of the bowlders are given
in the description of the station,

Note 3.—The station is marked by an old-type station mark, described above,
cemented into a drill hole in the rock. No underground mark was used.

BEFERENCE MARK,

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

PRINCIPAL POINTS.

Mount Helena (Napa County, Calif.,, W. Eimbeck, 1878; 1808).—On -the
summit of Mount Helena, about 12 miles to the northward of Calistoga. The

07464°—22———4
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station was originally marked by a fine drill hole and cross in the top of a
one-half-inch copper bolt 5 inches long, which was cemented in a drill hole
in bedrock, and by a brick pier 3 bricks square and 43 inches high, built over
the bolt. When vigited in 1908 it was found that the pler had been dynamited.
Other instrument piers are at the following distances and directions from
the station: Collimator pier, 2 bricks square and 61 inches high, 2.27 meters
northwest; transit pier, 2 by 3 bricks and 39 inches high, 17.04 meters south-
west; latitude pier, 2 by 24 bricks and 36 inches high, 17.74 meters southwest
of the station, and 1.68 meters east of the transit pier; vertical angle pier,
2 bricks square ard 44 inches high, 33.31 meters southwest of the station and
16.92 meters a little south of east of the latitude pier. A boundary mark
between Lake and Napa Counties, a large drill hole in a basaltic rock, is 2.18
meters northwest of the station.

Marysville Butte (Sutter County, Callf.,, W. Eimbeck, 1876; 1804).—About
15 miles west of Marysville on the southeastern summit of the south butte
of the Marysville Buttes, about 8 meters northeast of the highest part of the
summit, and near the steep cliff on the north side. The station is marked
by an old-type station mark, described on page 23, set in a drill hole in a
small rock embedded in the concrete that fills a depression in the solid rock.
Below the concrete and directly under the station mark is a three-eighths-inch
copper bolt 3 inches long set In a drill hole in the solid rock. Three reference
marks, each of which is a three-eighths-inch copper bolt 8 inches long set in
a drill hole in the rock, are at the following distances and azimuths from the
station : 2,470 meters, 246° 48’ ; 2.635 meters, 5° 06’ ; and 2.915 meters, 103° 07’.

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

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

Kent (Tehama County, Calif,, O. B. French, 1904.)—On a high ridge about 8
or 10 miles east by south from Mount Linn and about 18 miles by road in a
northwesterly direction from Paskenta, on a peak locally known as Bald Rock,
on a ledge on the eust side of the summit and about 8 or 9 feet lower than its
highest part. TFour or five hundred feet to the westward of the station and
about 50 or 60 feet lower is a large, prominent, rocky knob. The station is
marked according to note 1. The reference marks are described in note 4. The
first one is in a large rock distant 5.01 meters in azimuth 212° 40/, the second
in a flat ledge distant 70.19 meters in azimuth 285° 50’, and the third on the
Jargest part of the ledge distant 47.72 meters in azimuth 5° 17’.

Lyons (Tehama County, Calif.,, O. B. French, 1904) .—About 5 miles east of
Lyonsville post office on a ridge known locally as Bald Hill, about 300 yards
from the summit of the ridge on the shoulder extending toward Lyonsville and
in the middle of a large group of bowlders. A lone fir tree stands about 50
meters south by east from the station. The station is marked according to
note 1. -Two reference marks described in note 4, are in large rocks and at the
following distances and azimuths from the station: 29.69 meters, 126° §59';
and 20.22 meters, 332° 22/,

Bally (Shasta County, Calif, O. B. French, 1904; 1920).—On 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 station
mark, described in note 1, is in the top of a rock on the north side of the most
prominent group of rocks on the peak and 5 or 6 feet below the top of the

For notes in regard to marking of stations see p. 28.
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group. Two reference marks, described in note 4, are at the following distances
and azimuths from the station ; 4.29 meters, 247° 07’ ; and 10.62 meters, 154° 49'.

Round (Shasta County, Calif,, O. B. French, 1904; 1919).—On the highest’
part of what is known as Round Mountain just north of the post office of the
same name, The station mark, described in note 1, is fn a large bowlder which
projects about 8 inches out of the ground. Two reference marks, described in
note 4, are at the following distances and azimuths from the station: 28.72
meters, 345° 80’ ; and 6.43 meters, 57° 18’, The south reference mark is in the
most eastern rock of a prominent group of rocks near the south end of the
summit,

Spur (Siskiyou County, Callf., O. B. French, 1904 ; 1919) .—On the west slope
of Mount Shasta at an elevation of about 9,100 feet, in a .position best identified
by approaching the summit from Igema, by the road leading through Kite
Canyon. In ascending this route several prominent peaks are discerned ahead
and from the right-hand one a narrow shoulder extends in a westerly 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 men-
tioned above. The station mark, described in note 1, is in the top of a large
rock flush with the ground. Two reference marks, described in pote 4, are at
the following distances and azimuths from the station: 18.77 meters, 185° 58':
and 8.10 meters, 228° 47’.

Mears(Shasta County, Calif,, O. B, French, 1904; 1920)..—About 4 or 5 miles
west by south from Castella 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 feet 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 southeast. The peak was approached from the south and
the 80-foot bluff near the station surmounted by means of ladders. The station
is marked according to note 1. Two reference marks, described in note 4, are
located as follows: The first in a bowlder near the trail to the station, and
distant 7.92 meters in azimuth 70° 50’; and the second, on a low bowlder
east of a high polnted rock, and distant 17.77 meters in azimuth 143° 03’.

Boliver (Siskiyou County, Calif.,, O. B, French, 1804 ; 1920).—On the north side
of a large group of bowldera 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 according to note 1. Two reference marks, described in note 4,
are at the following distances and azimuths from the station: 6.57 meters,
272° 41'; and 9.88 meters, 107° 47'. :

Soda (Jackson County, Oreg., O. B. French, 1804).—0On a peak known locally
as Old Baldy, in the Siskiyou Range of mountains, about 20 miles by road and
trail southeast of Ashland and 5 miles east by north from Pilot Rock, a prom-
fnent peak in the same range. The best approach is from Ashland via Soda
Springs and Davis’s ranch. The station mark, described in note 1, is in a
large rock whose upper surface is flush with the ground. Two reference marks,
described in note 4, are in bowlders whose tops are but slightly above ground
and at the following distances and azimuths from the station: 12.91 meters,
209° 58'; and 23.95 meters, 85° 86'.

Gazelle -astronomic station (Siskiyou County, Callf., O. B. French: 1904;
1008) .—About 250 yards north by east from the Gazelle railrond station near
the center of the top of a very prominent knoll and about 40 feet northeast of
the largest bowlder on the knoll. The station mark, described in note 1, is
in a rock below the surface of the ground. Three reference marks, degecribed
in note 4, are at the following distances and azimuths from the station: 19.20
meters, 290° 12'; and 6.40 meters, 137° 89’. There is a concrete longitude
pler, 7.330 meters east and 0.186 meter north of the station. This pler was
recovered in 1919.

Sterling (Jackson County, Oreg., O. B. French, 1904) —In the Siskiyou range
of mountains, about 25 miles southwest 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 {8 just
north of Mount Sterling, The station is about 80 or 90 meters southeast of
the highest point of the summit in the center of a group of small howlders,
The station mark, described in note 1, is in the top of a large rock. Two refer-
ence marks, described in note 4, are at the following distances and azimuths
from the station: 34.85 meters, 18° 18'; and 20.44 meters, 188° 03’.

For notes in regard to marking of stations see p. 28.
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" Rust (Jackson County, Oreg., 0. B. French, 1904).—On the highest summit
of the peaks known locally as the Black Buttes (Rustler on U. S. Geological
Survey maps), about 20 miles north of Mount Pitt and 26 miies by road and
trail from Big Butte post office via Parker’s ranch. The station is marked
according to note 1. Two reference marks, described in note 4, are at the
following distances und azimuths from the station: 11.995 meters, 264° 38
and 10.12 meters, 337° 53’.

Onion (Douglas County, Oreg., O. B. French, 1804).—~On the highest part ot
the bare summit of Onion Springs Mountain, about 1 mile south' of the Onion
Springs, and best reached from Glendale via Galesville and Gilpatrick’s ranch.
The station mark, described in note 1, is in a rocky ledge. Two reference
marks, described in note 4, are located as follows: One in a prominent ledge
and 24.62 meters from the station in azimuth 91° 50’, .and the other in an
inconspicuous, low bowlder at the western edge of the summit and distant 47.22
meters in azimuth 182° 47’, ’

Black (Dougins County, Oreg., O. B. French, 1904) .—Near the northeast cor-
ner of the highest part of the summit of Black'Rock, a high, prominent, rocky
peak about 40 miles in a direct line east of Roseburg and north and northwest
of gsome near-by higher wooded peaks. The station mark, described in note 1,
is in the solid rock of the summit, Two reference marks, described in note 4,
are also in solid rock and at the following distances and azimuths from the
station : 13.78 meters, 4° 55'; and 6.47 meters, 297° 45,

White (Douglas County, Oreg., O. B. French, 1904) .—On the highest part of
the summit of White Rock, a promlnent peak about 15 miles east of Roseburg.
The station mark, descrll)ed in note 1, is in a large bowlder. A reference mark,
described in note 4 is in a large bowlder just east of a prominent ledge and is
34.44 meters from the gtation, in azimuth 353° 11’.

Scott (Douglas County, Oreg., O. B. French, 1904) .—On the highest part of
the summit of Mount Scott, about 20 miles northeast of Roseburg. The station
mark, described in note 1, is in a large bowlder. Two reference marks, described
in note 4, are located as follows: One in a white rock at about the middle of
a prominent ledge and 32.71 meters from the statton in azimuth 195° 02’; and
the other in a rocky ledge near the edge of the brush and 18.17 meters distant
in azimuth 305° 42’, )

Fairview (Lane County, Oreg., O. B. I'rench, 1904).—On the west side of the
summit of Fairview Peak in the Bohemia Mountains, ahout 25 miles southeast
of Cottagegrove and 6 miles by road from Mineral post office. The station
mark, described in note 1, is In a bowlder, Three reference marks, descrihed
in note 4, are in rock ledges and at the following distances and azimuths from
;légos(t)nggion: 6.69 meters, 74° 29’; 2.92 meters, 181° 39’; and about 175 feet,

Yellow (Douglas County, Oreg., O. B. French, 1904).—On the highest sum-
mit of the timbered ridge about 10 miles west of Yoncalla. The station is
marked according to note 2, the subsurface mark in a bowlder 8 by 12 by 168
inches placed 18 inches beneath the surface, and the surface mark in a bowlder
10 by 20 by 30 inches, the top of which is flush with the surface of the ground. A
reference mark, described in note 4, is in a rock ledge and 22,62 meters from
the station in azimuth 834° 87’. Two other reference marks, consisting of three-
sixteenths inch copper wires 3 inches long set in bowlders, are at the following
distances and azlmuths from the Station: 21.04 meters, 197° 81’; and 20.70
meters, 107°

Spencer (Lane County, Oreg., O. B. French, 1903) .—This station is near a
United States Geological Survey station. It is on the south end and highest
point of the summit of Spencer Butte, ahout 4 miles south of Eugene. Two
trees used by the Geological Survey are at the north end of the summit, which
is in the form of a ridge. The station Is marked according to note-1. Two
reference marks, described in note 4, are in rocks near the station, one distant
5.338 meters in azimuth 175° 02/, and the other 4.570 meters in azimuth 828°
B51’. The Geologleal Survey statlon is 7.970 meters from the station in azimuth
176° 12°.

Roman (Douglas County, Oreg., O. B. French, 1903; 1808).—On the most
westerly of the two summits of the highest peak of the Coast Range, known
as Roman Nose or Saddle Mountain, situated near the north line of Douglas
County about 5 miles southwest of the Junction of Wild Cat Creek with the
Siuslaw River. It is on the highest point of the summit, about 8 feet from the
southern edge of the bluff and 20 feet from the steep part of the slope east of the

For notes in regard to marking of stations see p. 23,
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station. The peak is bare except for a few low shrubs, and has a steep bluff
on the south side and a gentle grassy slope on the north side. The station
is marked according to note 2, the subsurface mark in a bowlder 12 by 12
by 24 inches, 18 inches below the surface, set with the axls east and west, and
the surface matrk in a bowlder measuring about a foot on ‘each side. Two
reference marks, deseribed in note 4, are located as follows: One in the nearest
outcropping of the solid rock 14.760 meters from the station in azimuth 148°
06’, and the other in & projecting bowlder 6.775 meters from the station in
azimuth 205° 33’. Arrows pointing to the reference marks are cut in the rock
near each mark. An old burned stump is about 5 feet from the station in
azimuth 232°,

Mary (Benton County, Oreg., O. B. French, 1903; 1908).—On the highest
point of the grassy summit of Mary Peak, about south-southwest from Corvallis.
The station Is marked according to note 2, the subsurface mark in a flat
stone 4 inches thick and 19 inches in diameter, 22 inches below the surfuce,
and the surface mark in a bowlder 168 by 18 by 30 inches, the top of which is
flush with the surface of the ground. Two reference marks, described in note
4, are in bowlders, and at the following distances and azimuths from the
station: 18.77 meters, 326° 22’; and 29.36 meters, 58° 11°.

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

¢ Twin (Linn County, Oreg., O. B. French, 1805).—On the farm of Mr. Gentry

near the southwest corner of sec. 24, T. 14, 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 south-
east of the highest point of the summit. The station is marked according to
note 2, the underground mark in a stone about 2 feet below the surface and
the surface mark in a large stone about 6 inches below the surface. Three
reference marks, described In note 4, are at the following distances and
azimuths from the station: 6.86 meters, 314° 42’; 6.39 meters, 53° 57'; and
6.87 meters, 155° 44’., The last-mentioned reference mark is near the highest
point of the summit.

Ridge (Lane County, Oreg., O. B. French, 1005).—On the highest part of a
ridge on land owned by Mr. J. J. Winn, about 13 miles north of his residence,
and about 10 miles by road in a northwesterly direction from Junction City.
The station is marked accordihg to note 2, with the subsurface mark 1.5 feet
below the surface. Three reference marks, described in note 4, are in incon-
spicuous bowlders flush with the surface of the ground, and at the following
distances and azimuths from the statlon: 4.86 meters, 184° 82’; 80.69 meters,
278° 48'; and 9.73 meters, 356° 15’. A triangular blaze in a large maple tree
is 11.63 meters from the station in azimuth 92° 16’, and a similar blaze in a
large fir tree is 8.45 meters distant in azimuth 213° 83’.

Rauch (Lane County, Oreg., O. B. French, 1903).—About 12 miles west by
south from Eugene, 24 miles southwest of Llewellyn post office and about one-
half mile west of the road leading from Llewellyn to Crow post office, on land
belonging to Mrs. Frances Rauch. It is about 150 meters east of the summit on
the north side of a sloping. ridge about 300 feet higher than the valley through
which 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 basc can be seen. The station is about 200 feet west of a point where
the ridge becomes steeper. The statlon was marked according to note 2, the
underground mark in a small, flat stone 2 feet below the surface and the surface
mark in a rock about 12 by 12 by 18 inches flush with the surface. Two refer-
ence marks, described in note 4, are located as follows: One in a rock 10 by 10
by 18 inches on the highest part of the ridge and 11.98 meters from the station
in azimuth 288° 02/, and the otber in a rock 6 by 8 by 14 inches distant 12.22
meters in azimuth §51° 46°.

Willamette south base (Lane County, Oreg., O. B. French, 1803: 1908).—
About 5 miles from Eugene and 220 meters south of the Eugene-Elmira road on
land belonging to Willlam Nelson. It is about 100 meters north of a large
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gravel pit, 78 meters from the line fence between William Nelson and M. Nelson,
and about in line with the west face of the barn belonging to William Nelson
which is 86.79 meters north of the station. The station is marked with old-
type station mark described on page 23, placed in the center of a 6-inch drain
tile and both embedded in a pillar of concrete 2 feet long, 86 inches in diameter
at the base, 18 inches in diameter at the top, and set in the ground so that the
tops of the pillar and tile and station mark are all flush with the surface of the
ground. Six inches below the foot of this pillar a cross in the top of a 3-inch
copper bolt, embedded in a block of concrete 10 by 24 by 24 inches, forms the
subsurface mark. In 1908 a concrete pillar 2§ feet high, 18 inches square at the -
base and 12 inches square at the top, with the letters * U.S.C.8.” on the south
side, was set over the surface mark. The first reference mark is a 3-inch copper
bolt in a concrete block 12 by 12 by 18 inches, the top of which is flush with the
ground, with a similar block and bolt directly beneath it as subsurface mark,
distant 212,29 meters from the station in azimuth 177° 82’ 02’*. The second
mark, stmilar to the first, is at the junction of the road fence and that dividing
the farms of William Nelson and M. Nelson, and 225.16 meters from the station
in azimuth 200° 19’ 30’’. The third reference mark, similar to the preceding
two but with no subsurface mark, is in the line of the boundary fence 78.38
meters from the station in azimuth 265° 16’ 42’'. The fourth mark is a #-inch
copper bolt leaded into a drill hole in a large stone in the southwest corner of
the foundation of the main part of William Nelson’s barn, and is 86.79 meters
from the station in azimuth 181° 30’ 16’’.

Willamette north base (Lane County, Oreg., O. B. French, 1905 1908).—
One and one-half miles south and one-half mile west of Junction City in the
east center of sec. 7, T. 16, R. 4 W, on land owned by Mr. Wiillam M. Pittney
of Junction City. It is In the northeast corner of a field on the south side of
the main east-and-west road, about 71 yards from the north-and-south fence
to the east and 4 or 5 yards from the fence on the south side of the road, and
almost opposite the main gate which leads into the barnyard corral of the farm
across the road. The subsurface station mark is a three-eighths inch copper
bolt 6 inches long, set in a block of concrete 33 by 4 feet and 10 inches deep,
placed 3 feet below the surface. The surface mark is an old-type station mark
described on page 23, set in the top of a concrete pier 3% feet square at the base,
1% feet square at the top, and 2 feet 5 inches deep, the top of which is flush
with the surface of the ground. Surrounding the station mark and embedded
in the concrete is an 8-Inch droin tile 1 foot long with its rim about flush with
the top of the pier. Each of the three reference marks consists of two three-
eighths inch copper bolts, 3 inches long, each set in the top of a concrete post
1 foot square, the subsurface post being 9 inches long and 23 to 3 feet below
the surface, and the surface mark about 2 feet long, with its top 4 inches below
the surface. The first reference mark is 6 inches south of the fence on the south
side of the road and about in the prolongation of the fence line on the west
side of the corral mentioned above, and is 32.058 meters from the station in
azimuth 97° 10°. The second mark is in the corral across the road, about 10
inches from the road fence and 6 or 8 feet east of the east end of the main
road gate, and is 19.876 mreters from the station in azimuth 186° 24’. The
third mark is on the south side of the main road, 12 or 15 feet from the road
fence, and 6 inches west of the morth-and-south fence, at a distance from the
station of 65.076 meters in azimuth 271° 26’.

Seavies 2 (Lane County, Oreg.,, W. HI. Burger, 1808).—In the gsame locality
as Seavies (U. 8. G. 8.). (See p. 35.) It Is on the south slope of the peak
pear the lower edge of the first timber from the top and almost in line with
Spencer (see p. 26) and the tangent line to the west bank of the McKensle
River at the big curve iIn 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 Goshen 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 18 inches abave the ground,
the largest one of a cluster of rocks, and, with the exception of a large rock
on the west slope about 175 feet to the north, the largest rock in the vicinity.
Station is marked by a one-half inch drill hole 14 inches deep, 6 inches from the
west edge of the rock and 23 inches fronr its south point.

For notes ip regard to marking of stetions see p, 23.
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Eugene astronomic station (Lane County, Oreg., O. B. French, 1904 ;: 1908) .—
This station is identical with the United States Geological Survey station. It
is on the east end of Skinners Butte, near Eugene, Oreg., Just above the reser-
voir and north of the rallroad station, on the site of the old observatory of
Oregon State University. It was learned in 1908 that the land was to be con-
verted into a park and that the station would be demolished, so two marble
reference stones, projecting 2 inches above the surface and bearing on the top
the letters “U. S.,” with a cross between, were set to preserve the station.
The first, § by 5 by 18 inches, is 18,294 meters from the station in azimuth 119°
59’, and the second, 4 by 7 by 14 inches in size, is on the south brow of the hill
12,211 meters from the station in azimuth 52° 47’. A large concrete “O” on
the brow of the hill overlooking the railroad station is in azimuth 2° from the
station. The distance between the two reference marks is 17.625 meters, and
from the first reference mark the Patterson School spire is in azinmuth 315° 28’,
and the spire of the Humphrey Memorial Methodist Church is in azimuth
853° 53’.

Yam (Polk County, Oreg., O. B. French, 1903; 1908).—On the highest point
of the highest of a group of hills about 12 miles northwest of Salem, and
about 10 meters south of a wire fence which passes over the summit. A
slightly lower wooded hill is about a half mile northwest of the station and a
group of hills is about halfway between the station and Salem. The station
is marked according to note 2, the surface mark in a bowlder 15 by 18 by 18
inches with its top flush with the surface of the ground, and the subsurface
mark in a bowlder 8 by 16 by 16 inches and 23 inches below the surface mark.
Two reference marks, described in note 4, are in bowlders about 14 by 18 by 18
inches with their tops flush with the surface of the ground, and with a few
loose stones piled about them for identification. One is in the line of the wire
fence, 11.06 meters from the station in azimuth 197° 10’, and the other 8.59
meters from the station in azimuth 329° 07’.

Hult (Marion County, Oreg., O. B. I'rench, 1903).—0On a prominent bare hiil
about 6 miles by road and 4 miles in a straight line southeast of Silverton, just
south of the road from Silverton to Hult post office and on the farm of Ai Porter.
It is on the northeast side of the hill and slightly lower than the summit, 17
feet from a line fence on the west, and 8 feet from another fence on the south.
The surface and underground marks at this station are crosses cut in the tops
of one-half inch copper bolts embedded in bowlders, the underground mark
being in a bowlder about 12 by 14 by 14 inches, with its top 1.9 feet helow the
surface mark, which is in a bowlder about 14 by 18 by 24 inches, with its axis
north and south. Two reference marks, described in note 4, are located as
follows: One in a howlder about 14 by 16 by 16 inches, set in the fence line
5.79 meters from the station in azimuth 108° 55, and the other in a bowlder
about 14 by 16 by 24 inches, set in the fence line 7.126 meters from the station

Barnes (Multnomah County, Oreg., O. B. I'rench, 1903).—On a cleared hill
in azimuth 304° 40’.
about 4 miles west of Portland, between the Barnes and Cornell roads, and just
east of the highest hill in this range, which hill is still densely wooded. It
is on the south edge of the hill about 100 feet southeast of a fir tree and
some small maple trees, and close to the north side of a large stump. The sta-
tion is marked according to note 2, the surface mark in a stone 8 by 14 by 18
inches with its top flush with the surface of the ground, and the gsubsurface mark
in a stone 6 by 12 by 18 inches 1% feet below the surface mark. Two reference
marks, described in note 4, and set at the roots of stumns on the sides facing the
staticn are located as follows: One in a bowlder 15 inches in diameter, distant
15.80 meters from the station in azimuth 156° 11’; and the other in a bowlder
12 inches in diameter 7.02 meters from the station in azimuth 238° 23’. ' A third
reference mark consists of a cross in the top of a bowlder 10 inches in diameter
buried 15 inches beneath the surface and of a copper holt directly above the
cross in a.-howlder 14 by 14 by 18 inches set with its top flush with the surface of
the ground. It is about 8 feet north of the main east-and-west fence line, about
30 feet east of where this fence crosses the highest part of the ridge, about 8
feet east of a fence extending northward from this fence and 44.95 meters from
the station in azimuth 184° 85’.

Larch (Multnomah County, Oreg., O. B, French, 1903; 1918).—Southeast of
Bridal Veil, a town on the Columbia River, on the highest peak of Larch
Mountain and on the west point of a small rock ledge which i8 on the north
end of a spur from the main summit, The ledge is about 20 feet higher than

For notes In regard to marking of stations see p. 23.
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the spur of which it forms the end, and descends abruptly on the north in a
cliff about 100 feet high., It can be reached either from Bridal Veil or Latourell
via Donahue’s logging camp. The station is marked . ccording to note 1. Two
reference marks, described in note 4, are in the east summit of the ledge, one in
rather a low place 10.89 meters from the station in azimuth 298° 51’, and the
othgr near the east end of the summit 15.01 meters from the station in azimuth
287° 027

Star (Clark County, Wash,, J. S. Hill, 1908; 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 was
marked according to note 3. Two reference marks, described in note 4 are at
the following distances and azimuths from the station: 5.910 meters, 305° 43';
and 5160 meters, 26° 11'.

Davis (Cowlitz County, Wash., J. 8. Hill, 1908).—About 14 miles northeast
of Woodland on the highest point of a hill on a north-and-south ridge which
may be reached from Woodland by following the road up the Lewis River to
the Fisher place and packing from there. The station is marked according to
note 3. Two reference marks, described in note 4, are at the following dis-
tances and azimuths from the station: 5.61 meters, 15° 02’; and 5.37 meters,
96° 51°.

Red (Skamania County, Wash., J. S. Hill, 1906).—On the highest point of a
bald, red hill near the sources of the Little White Salmon and Lewis 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’s prairie, Goose Lake,
Steamboat Lake, and the Indian race track, being about 1 mile southwest from
the last place and 13 miles west of Steamboat Lake, There is a Forest Service
lookout station with its south wall about 2 meters north of the station mark.
The station is marked according to note 3. Two reference marks, described in
note 4, are at the following distances and gzimuths from the station: 7.400
meters, 96° 14'; and 5.422 meters, 188° 46',

Warren (Columbia County, Oreg., O. B. French, 1003) . —About a mile south-
west of Warren, a station on the Northern Pacific Railway, on a slight elevation
or ridge near the west side of a pasture owned by Mr. E. Harnes and about
250 meterg north of an east-and-west roand. The station is marked according
to note 2, the surface mark in a bowlder 8 by 24 by 24 inches with the letters
“U. 8.” cut in the north side and the subsurface mark in a stone 6 by 12 by
18 inches buried 18 inches below the ground. Three reference marks, described
in note 4, are in the north-and-south fence line to the west of the station. The
middle reference mark of the three is 246.7 meters north of the north road
fence and the other two are each about 80 meters distant from the middle
mark, one north and the other south. They are at the following distances and
azimuths from the station: 23.87 meters, 93° 15’; 87.46 meters, 41° 28’; and
87.95 meters, 142° 48'.

Lam (Cowlitz County, Wash,, J. S. Hill, 1908).—On the highest part of the
heavily wooded summit of Elk Mountain, about 35 miies northeast of Woodland.
The station is marked according to note 8. Two reference marks, described in
note 4 are at the following distances and azimuths from the statlon: 628
meters, 86° 56" ; and 10.84 meters, 318° 02’.

Len (Skamania County, Wash., J. S. Hill, 1906).—In the northwestern part
of Skamania County, about 10 miles north of Mount St. Helens and a short
distance northeast of Spirit Lake, Spirit Lake can be reached by stage road
from Castle Rock via Toutle ‘and St. Helens, and from the south landing on
this lake the peak on which the station is located appears as a rocky summit
through a gap almost due north. The station is marked according to note 8.
Two reference marks, described in note 4, are at the following distances and
azimuths from the station: 8.260 meters, 215° 15’; and 12.220 meters, 188° 04’

Toutle (Cowlitz County, Wash., O. B. French, 1905).—On the top of a conical
hill, the highest point of a long ridge, known locally as Gum Mountain, be-
tween the north and south forks of the Toutle River and about 20 miles east
of Castle Rock. The summit was heavily timbered in 1905 and lines of sight
were cleared. The station is reached from Castle Rock via Toutle and St.
Helens and the main road left at a point about 23 miles east of St. Helens
at Muniker’s place, from where the station is about 8 miles distant {n a south-
erly direction. The station is marked according to note 2, the underground
mark {n a stone 12 inches in diameter 2 feet below the ground and the surface
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mark in a bowlder 12 by 18 by 24 inches. The reference marks are copper
bolts set in the center of triangular blazes on each of three stumps on the
sides facing the station, the first being 9.24 meters from the station in azimuth
104° 227, the second 9.13 meters, in azimuth 165° 16', and the third 7.90 meters,
in azimuth 345° 34’. Two blazed trees are at the following distances and
azimuths from the station: 18.24 meters, 1562° §2'; and 26.44 meters, 257° 50'.

Huck (Lewis County, Wash., O. B. French, 1905) ~—On a high, bald summit,
known locally as Huckleberry Mountain, und about 8 miles northwest of the
highest point of the Deschutes Mountains in this region. The station is on a
level place on the summit and about 60 feet north of a sharp rocky peint of
about the sameo height. The station is marked by a one-half inch drill hole
1 inch deep in the top of a bowlder 8 by 8 by 10 inches set flush with the
surface of the ground. The reference marks, three in number, are similar
drill holes in solid ledges along the west side of the ridge a little below lits
top, and at the following distances and azimuths from the station: 18.85
meters, 40° ; 7.30 meters, 60°; and 5.60 meters, 136°.

Bel (Pierce County, Wash.,, O. B. French, 1905).—On a high rocky penk
known as * Bel Jacket,” about 10 or 12 mliles a little south of west of Mount
Ralnier, and about 9% miles by roud from Ashfard. ¥rom Ashford there is a
wagon roud leading to Messler’'s place about § milgs distant, then a trail in
the direction of Bald Rock and Eagle Rock. which leads to a small lake from
where the peak may be seen about one-half mile distant a little to the west
of north. The station is marked according to note 3. Three reference marks,
described in note 4, are at the following distances and azimuths from the
station: 7.26 meters, 328° 46'; 5.24 meters, 16° 22'; and 5.94 meters, 188° 29'.
A drill hole is 16.89 meters from the station in azimuth 15° 01’,

Hal (Lewis County, Wash, O. B, French, 1905).—On the bighest point of the
most western one of the high, bald summits of the Deschutes Mountains near
the northern line of Lewis County and due south of Tacoma. From tbe north
the mountain appears as a symmetrical cone and is best approached from
Yelm, a town on the Northern Pacific Railway, via Peter Stone’s ranch, which
is about 14 miles southeast of Yelm and a short distance north of the station.
The station is near the south point of the hilltop and marked according to
note 3. Three reference marks, described in note 4, are located as follows:
The first in a large bowlder, 10.55 meters from the station in azimuth 166°
24’, the second in a broad sloping ledge 4.81 meters distant in azimuth 3833°
85’, and the third in about the highest point of rocks 2.71 meters distant in
azimuth 13° 07",

Rain (Thurston County, Wash,, O. B. French, 1905) .—About 10 meters north-
west of the highest point of a prominent high hill about 4 miles south-southeast
of the town of Rainier, about 1,200 feet above it, and just visible over the top
of the timber from the town. It is probably in sec. 83, T. 16, R. 1 E,, and it is
about a mile west-northwest of the ranch on the top of the ridge owned by
N. N. Bungard. The station is marked according to note 2, the subsurface
mark in a bowlder about 10 by 12 by 12 inches and 15 inches below the surface
of the ground, and the surface mark in a bowlder 12 by 20 by 20 inches, Two
reference marks, described In note 4, are located as follows: One in a large
bowlder at the hlghest part of the hill 8.75 meters from the station in azimuth
8° 54/, and the other in a bowlder at some distnnce down the slope of the hill
and 13.78 meters from the station in azimuth 218° 42’,

Hurst (Pierce County, Wash., O. B. French, 1803).—Near the north end and
highest part of the timbered hill about 400 meters slightly south of west from
the railroad station at Hillhurst, a town on the Northern Pacific Railway, and
about one-half mile southwest of the store and post office. The hill is across
the road south from the Cottage Grove Farm, owned by Mr. Bucholtz. The
station is marked at the surface with an old-type station mark, described on
page 23, set in a concrete block 12 Inches square and 18 inches deep, and
underground by a one-half inch copper bolt 4 inches long set in the solid ground
or native cement 8 feet heneath the surface. There are two reference marks,
one of which is a copper bolt set in the only large rock in the neighborhood,
40.84 meters from the station in azimuth 2562° 40’, and the other is a similar
copper bolt in-a bowlder 10 by 12 by 12 inches flush with the surface of the
ground, with a smaller bowlder 8 by 10 by 10 inches directly below it, and is
18.52 meters from the station in azimuth 150° 41’

For notes in regard to marking of stations see p. 23,
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Pen (Pierce County, Wash., O. B. French, 1905).—About one-half mile south
of Graham, a station on the Tacoma Eastern Railroad, about one-half mile
northwest of Mr. Hansen’s house, and 75 or 100 meters to the westward of the
highest part of a flat, partly cleared summit. The station s marked according
to note 2. Three reference marks, described in note 4, are at the following
distances and azimuths from the station: 18.93 meters, 242° 50’; 17.80 meters,
87° 58'; and 23.15 meters, 160° 53’.

Tacoma south base (Pierce County, Wash.,, O. B. French, 1905).—About 10
miles south of Tacoma and 2 miles south of Spanaway Lake, on land belonging .
to William Sekor, in the prolongation of Pacific Avenue of Tacoma. TIrom the
top of the hill in South Tacoma this street is nearly a straight line and Tacoma
base line lies along it. The station is on the highest bench near the south side
of Sekor's property and near the highest point of the bench, being about 10
feet west of a small but prominent knoll. It is 178.5 meters from the fence on
the south side of the field and 154.8 meters from the fence on the west side.
The station is marked underground by a cross in the head of a one-half inch
copper bolt 8 inches long set in a block of concrete 2} feet square and 6 inches
thick 3 feet beneath the surface, and at the surface by an old-type station
mark, described on page 28, set in the top of a concrete cube 23 feet on an edge
which has a 4-inch drain tile 2 feet long at the center with its top flush with
the surface of the concrete. There are three reference marks, each consisting
of a copper bolt set in a concrete block 18 inches square and 6 inches thick
buried 3 feet below the surface, and of a similar bolt above it in a concrete
block 18 inches square and 30 inches deep, its top 2 inches below the surface of
the ground. They are at the following distances and azimuths from the station:
49.658 meters, 263° 50’ ; 38.938 meters, 347° 25’ ; and 61.153 meters, 173° 25’.

Tacoma north base (Pierce County, Wash., O. B. French, 1905).—On Fern
Hill, 4 miles south of Tacoma and about one-fourth mile north of the crossing
of Pacific Avenue and the:Puyallup Electric Railway. It is on a prominent
knoll just south of the house owned and occupied by H. A. Wilhelmi, 8.5 meters
south of his south line and 19 meters east of the east line of Pacific Avenue.
The subsurface mark at the station i1s a cross in the head of a one-half inch
copper bolt 3 inches long set in a block of concrete 30 by 30 inches and 6 inches
thick, 3 feet beneath the surface. The surface mark is an old-type station mark,
described on page 28, set in a concrete cube 23 feet on an edge which has n
4-inch drain tile 2 feet long at the center with its top flush with the surface
of the concrete. There are three reference marks, each consisting of a one-
eighth inch copper wire embedded In an underground block of concrete 14 by
14 inches and 6 inches thick set 3 feet below the surface, and of a surface mark
consisting of a similar wire in a block 14 by 14 hy 30 inches set with the top
flush with the surface of the ground. They are located as follows: The first,
just north of Dr. Rynning’s north fence and 4 feet east of the east line of
Pacific Avenue, 92.325 meters from the station in azimutbh 10° 19’; the second,
south of the back part of Wilhelmi's house and just south of his south fence,
47.757 meters from the station in azimuth 259° 51’; and the third just south
of Wilhelmi’'s south fence and 2 feet east of the east line of Pacific Avenue,
19.672 meters from the station in azimuth 117° 04’,

Burn (Plerce County, Wash.,, O. B. French, 1905; 1919).—On a prominent
ridge 2 or 3 miles southwest of the central part of the city of Tacoma, in a sec-
tion of the city called Oakland, west of that part of the valley which is
traversed by the Northern Pacific Rallway in an east-and-west direction and
almost in line with the east-and-west portion of the track, about three-fourths
of a mile from its western end. It is on a summit about one-half mile west of
a prominent schoolhouse, about 300 meters southeast of a house, and about 30
meters north of a private road leading from the house to the schoolhouse,
which road 18 a continuation of Proctor Street. The station can be reached
by the American Lake south car to Proctor Street. The station is marked
according to note 2, with the subsurface bowlder about 2 feet helow the surface.
Three reference marks, described in note 4, are located as follows: The first
near a trail along the ridge and 23.53 meters from the station, in azimuth 160°
44’ ; the second on the north edge of the road 25.13 meters distant, in azimuth
820° 00’: and the third near the beginning of a slope 25.47 meters distant, in
azimuth 85° 34'.

Kin (Pierce County, Wash., O. B. French, 1905).—On the top of a prominent
hill in the southeastern part of Tacoma, just south of McKinley Park, in the

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

Wash (Pierce County, Wash., O. B. French, 1905).—TI.ost,

Bos (Pierce County, Wash., O. B, French, 1905; 1919) —In the flat about 2
miles east of Tacoma and one-third of a mile south of the trestle leading from
the city across the marsh to the mills on the east side of the valley. It is about
75 meters northeast of a small white house at the north end of the strip of
fast land which extends farthest into the marsh and on a very slight elevation,
clear of trees and buildings, on the edge of a slough., The station is marked
sccording to note 2, the lower mark in a small bowlder 15 inches below the
surface and the upper mark in a bowlder about 10 inches in diameter project-
ing 3 inches above the surface of the ground. There are no reference marks,
but a broken-topped fir tree is about 60 meters from the station, in azimuth
331° 44/, and the west corner of the small white house is 77.72 meters distant,
in azimuth 13° 54’.

Gull (Pierce County, Wash., J. J. Gilbert, 1891; 1921).—On Commencemeut
Bay, north of Tacomga, and about 1 mile southeast from Brown Point Light-
house, on the bold bluff about 126 feet high, which is conspicuous on approach-
ing the point from Tacoma. The station is about 15 feet from the edge of the
bluff and in range with the tower of the Lowell School in Tacoma and the left
tangent of the tall, dark, cylindrical building with a dome roof, which belongs
to the Tacoma Lumber Co.’s miil, and bears about southwest from the station.
The station is marked by a standnrd bronze tablet set in concrete and stamped
on the face “ Gull 1921,” and the underground mark is a bottle buried 23 feet
below the surface. There is a standard bronze reference mark set in a concrete
post 7.347 meters from the station in azimuth 255° 03'.

Dron (Plerce County, Wash., O. B. French, 1905; 1921).—0On Commencement
Bay, about one-half mile southeast of Brown Point Lighthouse and about one-
half mile west of station Gull. It is on the highest part of a bluff point about
60 feet above the water and 20 or 25 feet inland from the edge of the biuff, in
a thicket of madrona trees, some of which were felled to clear the line to station
Neill, The station is marked by a standard bronze station mark set in a mass
of concrete and stamped on the face “ Dron 1921,” and the underground mark
is n cross in the top of a copper holt set in a bowlder. There ig a standard
bronze reference mark set in a rock 4.42 meters from the station in azimuth
175° 08'.

Smelt (Pierce County, Wash., O. B. French, 1905; 1921).—On a ridge in the
extreme northwestern part of Tacoma just south of Point Deflance Park. To
reach the station take the Point Deflance Park car to North Forty-ninth Street,
walk ubout 5 blocks west and climb the hill at the end of the street, the station
is on the projection of North Forty-ninth Street, not far from the west edge
of the main ridge, considerably below the highest point, and at about the same
elevation as the small knoll some 300 feet west of the station. The station
is marked as described in note 2, except that the top of the mark has been
torn away leaving only the shank in the concrete.” The reference mark is a
copper slug set in a stone, in place 53.16 meters from the statlion in azimuth
236° 83'.

Neill 2 (Plerce County, Wash., O. B. French, 1805) .—Lost.

Tacoma astronomic station (Pierce County, Wash., J. I'. Pratt, 1892; 1805).—
A stone pler near the north end of Wrights Park, Tacoma. A brick pier 17
inches square and 5% feet long, used for latitude observations in 1894, is 12
feet 8 inches due east of the station.

SUPPLEMENTARY POINTS.

Corning tower (Tehama County, Calif., O. B. French, 1904).—The tower at
the south end of the Maywood Colonization Bullding, a wood and piaster struc-
ture, just across the street from the Maywood Hotel and southwest from the
railroad station.

For notes in regard to marking of stations see p. 23.
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Corning astronomic station (Tehama County, Calif., W. H. Burger, 1908).—
On the vacant lot just west of the Maywood Colonization Building at Corning.
(See Corning tower, above.) The station is not marked but the following
distances and azimuths to different parts of the Maywood Colonization Build-
ing were mensured. Tower, 23.40 meters, 247° 24’.2; northwest corner of the
porchlike part of the building known as the Areade, 31.40 meters, 207° 55'2;
and southwest corner of the same Arcade, 16.64 meters, 242° 17’ 8. .

Redding courthouse (Shasta County, Calif., O. 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 14 feet.
A triangle with a small hole at the center is cut in the floor of the dome directly
below the center of the dome and may be used as the station.

Redding astronomic station (Shasta County, Calif.,, O. B. French, 1904;
1908).—On a prominent hill about three-fourths of a mile south by west from
the railroad station at Redding. To reach the station follow the railroad track
south to milepost 259, which is marked at present by a board nailed to a tele-
graph pole, where will be found a United States Geological Survey bench mark,
& metal tube with a brass top, and from here the station is west about one-fourth
of a mile. The station is on the brow of a hill somewhat toward the south edge
and not quite at the highest point. A live oak about € inches in diameter is on
the edge of the hill just north of the line to the Geological Survey bench mark
and a leaning pine tree about a quarter of a mile distant is in line with the Red-
ding courthouse. The station is marked according to note 1, in the top of a
large bowlder projecting 4 inches above the ground. Two reference marks, de-
scribed in note 4, are at the following distances and azimuths from the station:
20.22 meters, 115° 49’ ; and 9.99 meters, 188° 17’.

Redding south base (Shasta County, Calif,, W. H. Burger, 1908).—About 15
feet east of the rallroad track at Redding and opposite a large steel ofl tank,
The station is marked obnly by a nail in the top of a wooden stub 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 nail in a
wooden stub and by the three instrument stubs around it.,

Hill (Shasta County, Callf., W. H. Burger, 1908).—On the east brow of &
ridge just north of the ridge on which Redding astronomic station is loented
{see above), and almost on the line between that station and the courthouse at
Redding. The station is marked only by a wooden stub and the three instru-
ment stubs surrounding it.

Central Point astronomlie station (Jackson County, Oreg., O. B. French,
1904 ; 1908).—About 2 miles north of Central Point, near the intersection of the
Southern Pacific Railway and the county road and in the northwest corner of
the fleld which is just enst of the county road and south of the private road
leading to the house occupied by George Mims. The station is about 30 meters
from the railroad. (See Central Point latitude station, below). The under-
ground mark at the station is a three-fourths inch drill hole in the top of a
triangular granite rock, set in cement 15 inches below the surface of the
ground. The surface mark is an old-type station mark, described on page 23,
set in the top of a granite rock which projects 2 inches above the surface and
which i{s embedded in a mass of concrete 30 inches square and 12 inches deep.
The reference mark, a United States Geological Survey bench mark, is at the
intersection of the railroad and the county road, jus{ east of the rail on the east
slde of the road and 28.15 meters from the station in azimuth 31° 55',

Central Point latitude station (Jackson County, Oreg., W. H. Burger,
1008).—Near Cenfral Point astronomic stetion (see above) and marked only
hy a wooden pier. The following distances and-azimuths were measured:
Astronomic station, 4.77 meters, 116° 41’; United States Geological Survey
bench mark (reference mark of astronomic station), 28.82 meters, 41°18’, The
north and west fences of the fleld are, respectively, 6.18 meters and 15.55 meters
from the station.

Rose (Douglas County, Oreg., O. B, French, 1904).—On the highest point of
the highest bald summit of a ridge about 14 miles north of Roseburg. The sta-
tion is marked according to note 2, the underground mark in a mass of concrete
1 foot below the surface and the surface mark in a bowlder 8 by 14 by 18 inches
flush with the surface of the ground. Two reference marks, described in note

For potes in regard to marking of stations see p. 23.
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4, are at the following distances and azimuths from the station: 16.71 meters,
12° 24’ ; and 7.49 meters, 125° 28'.

Burg (Douglas County, Oreg., O. B. French, 1904).—0n 8 high, bald summit
about 3 miles southeast of Roseburg. As seen from the iron bridge over the
river just west of the railroad stationm, it is the highest and most distant peak
visible up a small valley, The station is marked according to note 2, the
underground mark in a mass of concrete 18 inches below the surface, and
the surface mark in a bowlder 10 by 12 by 14 inches set flush with the
surface of the ground. The reference mark, described in note 4, is in &
bowlder just over the edge of the hill, 10.24 meters from the station in
azimuth 112° 45’.

Roseburg latitude station (Douglas County, Oreg., O. B. French, 1904).—On
the point of a spur across the river from the town of Roseburg, about 100 feet
west from the end of the bridge and 60 feet above it. .The station is marked
according to note 1, set in a ledge of rock., Two reference marks, described
in note 4, are locuted as follows: One in a prominent ledge 18.18 meters from.
the station in azimuth 30° 17/, and the other in the side of a ledge flush with
the ground, 32.30 meters from the station in azimuth 109° 05,

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

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

Deady Hall, west tower (Lane County, Oreg., W. H. Burger, 1908).—Deady
Hall is one of the two larger buildings of the University of Oregon at Eugene
and has large square towers at both the east and west ends.

Geary School spire, Eugene (Lane County, Oreg., W. H. Burger, 1908).—
The Geary School is the public school located at West Fourth and Madison
Streets, Iugene. .

United Brethren Church spire, Eugene (Lane County, Oreg., W. H. Burger,
1908) .—At East Eleventh and Ferry Streets, Eugene.

Patterson School spire, Bugene (lune County, Oreg., W. H, Burger, 1808) —
The public school located one block west of the sonthwest corner of the campus
of the University of Oregon, at liugene,

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

W. 0. W. Hall spire, Eugene (Lane County. Oreg., W. H. Burger, 1908).—
The old Episcopal Church located at West Eighth and Lincoln Streets, Eugene,
which is now being used as a hall by the Woodmen of the World.

Courthouse flagpole (Lane County, Oreg., W. H, Burger, 1008).—At East
Eighth and Oak Streets, Eugene.

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

Seavies (U. 8. G. 8.) (Lane County, Oreg., O. B. French, 1904).—This station
is identical with the United States Geological Survey statlion of the same
name. It is on the most southern of the high hills, about 8 miles northeast of
Eugene and about 30 or 40 feet southwest of and slightly lower than the
highest part of t{he hill. The station is marked by a square stone 4 by 4 by
24 inches with its top a little below the surface. The old Geological Survey
signal was still standing in 1904, anchored in place by rocks, and was not
disturbed.

Monument, General Land Survey (Multnomah County, Oreg,, O. B. I'rench,
1803) .—The initial intersection of the First Standard Parallel and the Willa-
mette Meridlan, a short distance soutbenst of Barncg. (See p. 29.) The
station is in a fence corner and is marked by a stone post projecting 13 feet
above the ground. .

River (Multnomah County, Oreg., O. B. French, 1903).—Near the junction of
the two suburbs of Portland kunowu as Arbor Lodge and Peninsula, on the eust
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 slde of the bogplevard along the river bank. It was placed as far east
as possible and still keep the Oregonian Building in view. The station is
marked by crosses cut in the tops of two bowlders, one placed near the sur-
face of the ground and the other directly beneath at a depth of 1.7 feet, each
stone bearing the letters “U. 8. C. 8.” cut in the top.

Tor notes In regurd to marking of stations see p. 23.
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Oregonian (Multnomah County, Oreg., O. 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 Adler Streets, Portland.

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

Portland latitude station (Multnomah County, Oreg., C. H. Sinclair, 1887;
1905) —This station has been destroyed. ’

Rocky Butte (Multnomah County, Oreg., C. Rockwell, 1889; 1903).—On 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 drilied in a
large round-topped bowlder. R

Harney (Clarke County, Wash,, €. Rockwell, 1881; 1903).—On the north
bank of the Columbia River, about 13 miles above the United States wharf at
Vancouver, on the sloping bare bluff immediately above the road leading from
Vancouver up the river. It is almost in front of the *“ Harney House,” on land
formerly owned by Gen. Harney, and about 80 meters east of the fence
inclosing the race track, The underground mark consists of a glass bottle
placed 8 feet below the surface, with the neck up, the center of the neck mark-
ing the 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 bhottles pointing toward the center. The surface mark Is a small drill
hole 2 inches deep in a basaltic bowlder, weighing about 350 pounds, placed
with its top flush with the surface of the ground. The following bearings
to the right of magnetic north were read at the station: Last chimney of Harney
House, 27° 05'; triangle on tree, 74° 28’; white house on south side of river,
172° 55’ ; ventilator on barn, 220° 06 ; and corner of race track fence, 276° 47’.

Balch (Multnomah County, Oreg., C. Rockwell, 1881; 1908).—This station
was occupied for azimuth in 1886. It is immediately northwest of the city
lmits 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 Cornell
road, and about 255 feet above the road. The station is marked underground
by a broken-necked bottle placed neck up 2 feet below the surface, and by a
cross in the top of a copper bolt set in concrete § inches above the bottle, and
at the surface by a cross on an old-type station mark described on page 23,
set in concrete, which is inscribed with the letters “ C. & G. S.” The reference
marks are the remains of two brick plers built in line to the west of the statlon,
with their foundation about 20 inches helow the surface, the nearest edge of
the first pier being about 1 meter west of the station.

Dash (Pierce County, Wash., G. Davidson, 1857 ; 1805) —Lost,

Piner 2 (King County, Wash., O. B. French, 1905; 1913).—On the southeast
point of Maury Island, about 25 feet above high tide and 80 or 40 feet inland
from high-water mark. A group of four piles is 30 or 40 meters east of the
station, and a large rock, the largest in the vicinity, I8 in the water 50 or 60
meters south and a little west from the station. The station is marked by a
three-fourths inch drill hole in a large stone set flush with the surface, and
. underground by a similar drill hole in a stone 2 feet below the surface of the
ground. Two reference marks, each consisting of surface and subsurface
stones, are at the following distances and azimuths from the station: 4.61
meters, 86° 55’'; and 4.65 meters, 167° 45’. This station could not be found
in 1919 and the evidence seemed to be that it had slid over the bank.

Robinson 2 (King County, Wash,, J, S. Lawson, 1867; 1919).—On Robinson
Point, on Maury Island, about 300 meters €outhwest of the scaffold light, on
a bluff about 20 feet above high tide and 30 feet inland from high-water mark.
The station is 95 meters southwest of the light keeper’s dwelling, 42 meters
southwest from the southeast corner of the light keeper’s shed or barn, and
about 2 meters west of the fence which extends southwest from the corner
of the shed. A large madrona tree at the top of the bluff is 15 or 20 meters
southwest of the station, The station is marked underground by a one-half
inch drill hole in a stone buried 1" foot deep and at the surface by a similar
hole in a stone, directly above the lower mark, set with its top flush with the
surface of the ground. One reference mark is a one-half inch drill hole in a
solid stone which is in line with the fence running southwest from the shed, and
is 2.93 meters from the station in azimuth 28° 25, The other reference mark
consists of surface and subsurface stones, the lower one 13 feet beneath the
surface, and is 10.62 meters from the station in azimuth 183° 06’.

For notes In regard to marking of stations see p. 23.
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CONVERSION TABLES.

Lengths—Feet 1o meters (from 1 to 1000 units),
[Reduction factor: 1 foot=-0.3048006006 meter.}

Feet.| Meters., Foot. Meters. Feot. Meters. Feot, Meters. Feet. Motors.
0 0.0 50 15, 24003 100 30. 48006 150 45. 200 60.906013
1 0.30480 1 15.54483 1 30,78486 1 46.02489 1 61.26402
2 0. 60960 2 15, 84963 2 31.089688 2 46. 32960 2 61. 56072
3 0.91440 3 16.15443 3 31.30446 3 46.63449 3 61.87452
4 1.21820 4 16.45923 4 31. 69926 4 46.93020 4 62.17932
5 1.52400 5 16.76403 5 32.00408 S 47.24409 5 62.48413
6 1.82880 6 17.00883 6 32.30888 6 47. 54890 6 62. 78883
7 2.13360 7 17.37363 7 32.613687 7 47.85370 7 63.09373
8 2.43840 8 17.87844 8 32.91847 8 48, 15850 8 63. 39853
9 2.74321 9 17.98324 9 33.22327 9 48. 46330 9 63.70333
10 3.04801 60 18. 28804 110 . 160 48.76810 210 64.00819
1 3.35281 1 18.59284 1 33.83287 -1 49.07290 1 64.31243
2 3.65761 2 18.89764 2 84.13767 2 49.377170 2 64.61773
3 3.06241 3 19.20244 3 34. 44247 3 40. 68250 3 64.92253
4 4.28721 4 19, 50724 4 34.74727 4 49.98730 4 65.22733
5 4.57201 5 19. 81204 5 35.05207 5 50.29210 L 65.63213
6 4.87681 6 20.11684 6 35.35687 6 . 59600 6 65.83
7 5.18161 7 20. 42164 7 35.66167 7 50.920170 7 66.14173
8 5.48641 8 20.72044 8 35.06647 8 51.20850 8 8. 44853
9 5.79121 9 21.03124 9 36.27127 9 b1.51130 9 66.75133
20 6.00601 70 21.33604 120 36.57607 170 51.81610 220 67.05613
1 8.40081 1 21.64084 1 86. 88087 1 52.12090 1 7. 36093
2 6. 70561 2 21.94564 2 37.18567 2 52. 42570 2 67.66574
3 7.01041 3 22.25044 3 37.49047 3 52.73051 3 67.97064
4 7.31521 4 22. 55526 4 87.79528 4 53.03531 4 68.27534
5 7.62002 5 22. 86005 S 38.10008 5 53.34011 5 68.58014
6 7.92482 6 23.16485 6 88.40488 6 53. 64491 6 . 88404
7 8.22062 7 23. 46965 7 88. 70088 7 53.84871 7 69.18074
8 8.53442 8 23.77445 8 89.01448 8 54.25451 8 69.49454
9 8.83922 9 24.07925 -9 39.31928 9 . 556831 9 69. 79834
80 9.14402 80 24.38405 130 39.62408 180 54.868411 230 70.10414
1 9.44882 1 24.68885 1 39.92888 1 55.16801 1 70. 40804
2 9.76362 2 24.99365 2 40, 23308 2 55.47371 2 70.71374
] 10.05842 3 25. 20845 3 40.53848 3 55.77851 ] 71.0185¢
4 10.36322 4 25. 60325 4 40.84328 4 56.08331 4 71.32334
5 10. 66802 5 . 5 41,14808 5 58.88811 5 71.62814
6 0.97282 [ 26. 21285 6 41. 45288 [ . 68201 6 71.93294
7 11.27762 7 26.517685 7 41.75768 7 58.99771 7 72.3774
8 11.58242 8 28. 82245 8 42.06248 8 57.30251 ‘8 72.64255
9 11.88722 9 27.12125 9 42.36728 9 57.60732 9 72.84735
40 12.18202 90 27. 43205 140 42. 67200 150 57.01212 240 73 16215
1 12.49682 1 27.73686 1 42.97680 1 58.21602 1
2 12.80163 2 28.04160 2 43.28169 2 b58.52172 2 73 76175
3 13.10643 3 28.34646 3 . 58649 3 58. 8285 3 4. 06855
4 13.41123 4 28.65126 4| . 43.80129 4 59,18132 4 ; 74 37135
5 13.71603 5 28.95608 5 44,1060 ] 59.43612 5 74 67615
6 14.02083 6 . 26088 6 44, 50089 6 59. 74092 6
7 14.32563 7 29. 50560 7 44, 80569 7 80.04572 7 75 mva
8 14.63043 8 20.87048 8 45.11049 8 . 35052 8 75. 59065
9 14.93523 9 80,17520 9 45,41529 9 . 65632 9 76.86535
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Lengths—Feet to meters (from 1 to 1000 units)—Continued,

Fect. Meters. Feot. ] Moters. Feot. | Moters, Foot. | Meters. Feot. | Metors
250 76. 20015 300 01. 44018 350 108. 68021 400 121.92024 450 137. 168027
1 76. 50495 1 91.74498 1 108. 98501 1 122, 22504 1 137. 46507
2 76. 80976 2 92.04978 2 107, 28081 2 122, 52085 2 137. 76988
3 77.11455 3 92.354568 3 107. 59462 3 122, 83485 8 138.07468
4 77.41035 4 92.65839 4 . 4 123. 13045 4 138.37948
5 77.72418 5 02. 96419 5| 108.20422 5] 123.44425 5] 138.68128
6 78.02898 6 93.26899 6 108. 50902 6 123. 74005 6 138.98008
7 78.33378 7 93. 57379 7 108. 81382 7 124. 05385 i 130. 29388
8 63858 8 93. 87850 8 109.11862 8 124.35885 8 139. 50863
9 78.9433C 9 04. 18339 9 3 9 . 66345 9 139.90348
260 70. 24816 310 04. 48819 360 109.72822 410 124, 06825 460 0.
1 . 55 1 . 70200 1 110. 1 125.27305 1 140. 51308
2 70.85776 2 95. 00770 2 110.33782 2 125,57785 2 140. 81788
b 80.16256 3 5. 40259 3 110. 64262 3 . 88 3 141. 12288
4 80. 46736 4 95. 70730 4 110. 94742 4 126. 18745 4 141. 42748
5 . 7721 5 06.01219 5 111.25222 5 126. 40225 5 141.73228
6 81.07608 6 96.31699 6 111. 55702 6 128, 79705 6 142. 03708
7 81.38176 7 96.62179 71{ 111.86182 7{ 122.10185 71 142.34188
8 . 8 06. 92659 8 112.16662 8 . 4 8 142. 64669
9 81. 99138 9 97. 23139 9 112,47142 9 127, 71146 9 147.95149
270 82.20616 320 97. 53620 370 112.77623 420 128.01626 470 143. 25620
1 82.60097 1 97.84100 1 113. 08103 1 128.32108 1 143. 56109
2 82.90577 2 08.14580 2 113. 38583 2 . 62586 2. 143.86589
3 83.21057 3 98. 45060 3 113. 69063 3 128. 93066 3 144. 17069
4 83. 51537 4 98. 75540 41 113.99543 4| 129,23546 4| 144.47549
5 £3. 82017 5 99. 06020 5 114.30023 5 . 54026 5 144, 78029
[ 84. 12497 6 99. 38500 6 114.60503 6 129, 84508 6 . 08509
7 84. 42077 7 . 66980 7 114, 90083 7 130, 14988 7 145. 38980
8 84. 73457 8 993. 97460 1] 115.21463 8 130, 45466 8 145. 69469
9 85.0393' 9 3 9 115, 51943 9 . 76046 9 146. 99940
280 85.34417 330 100. 58420 380 115.82423 430 131.06426 480 146. 30429
1 85. 64897 1 100. 88600 1 116. 12903 1 131.36006 1 146. 60900
2 85.95377 2 101. 19380 2 116. 43383 2 131. 87386 2 148, 91389
3 86.26857 3 101. 40860 3 116. 73883 3 131, 97860 3 347. 21869
4 80. 56337 4 101. 80340 4 117.04343 4 132.28346 4 147. 62350
] 86. 86817 5 102. 10820 5 117.34823 5 2. 58827 3 147. 82830
6 87.17297 6 102. 41300 6 117. 65304 6 132. 89307 6 148, 13310
7 87.47717 ki 102. 71781 7 117.95784 7 133.10787 7 148. 43790
8 87, 78258 8 103. 02261 .8 5 8 133. 50267 8 148. 74270
9 88. 08738 9 103.32741 9 118. 56744 9 133.80747 9 140. 04750
290 88.39218 340 103. 83221 390 118. 87224 440 134, 11227 490 140.35230
1 88. 69698 1 103. 93701 1 119.17704 1 134. 41707 i 149. 65710
2 89. 00178 2 104.24181 2 119. 48184 2 134.72187 2 149. 96190
3 89. 30658 3 104. 54661 3 110. 78604 3 135. 02887 3 150. 26670
4 80.61138 4| 104.85141 4| 120.09144 4| 135.83147 4| 150.57150
5 89.901618 5 105. 15621 5 120. 30624 5 135, 83627 E] 150. 87630
6 90. 22098 6 105. 46101 6 120. 70104 6 135. 84107 6 151.18110
7 90. 52578 7| 10576581 . 7] 121.00584 7] 136.24587 7| 151.48590
8 90.83058 8 106. 07081 8 121.31064 8 138, 56087 8 151, 70070
9 8L, 13538 9 106. 37641 9 121, 61544 9 134, 85647 9 152. 00650
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Foot.| Motors. Fect. | Moters, Foet, Meters. Foet. Moters, Feet. | Maters,
500 152. 40030 550 167, 64034 600 182. 88037 650 198. 12040 700 218.38043
1 152. 70511 1 167.94514 1 183.18517 1 198. 42520 1 213. 68523
2 153. 00991 2 168. 24994 2 183. 48097 2 108. 73000 2 218. 97003
3 153.31471 3 168. 55474 3 183. 70477 3 199, 03480 3 214.27483
4 153, 61851 4 . 85954 4 184. 00957 4 199. 33960 4 214. 57963
5 153.92431 5 169.16434 5 184.40437 § 109. 84440 5 214.88443
6 154.229011 6 169. 46014 6 184.70917 6 199. 94920 6 215.1923
7 154. 53391 7 169. 77394 7 185. 01397 K 200. 25400 7 215. 49403
8 154.83871 8 170.07874 8 185.31877 8 . 8 215. 79883
9 155.14351 9 170.38354 9 185.62357 9 200. 86360 9 216,10363
510 156. 44831 - 560 170. 68834 610 185.92837 660 201. 16840 710 216. 40843
1 156. 75311 1 170.99314 114 186.23317 1 201. 47320 1 216. 71323
2 156. 05791 2 171.29704 2 186. 53797 2 201. 77800 2 217.01803
L] 156. 36271 3 171.60274 3 186. 84277 3 202. 08280 8 7.32283
4 156. 68751 4 171.90764 4 187.147567 4 202. 38780 | 4 217.62764
5 156. 97231 5 172.21234 - 187.45237 .S 202. 66241 5 217.93244
6 157.277111 6 172. 51715 6 187,75718 6 202, 99721 6 218.23724
7 157. 68192 7 172. 82195 7 188. 00198 7 203. 30201 7 218. 54204
8 157.88872 8 173.12675 8 188.36678 8 203. 60681 ; 8 218. 84684
9 168. 19152 9 173.43155 9 188,67188 9 203. 91161 9 219.15164
520 158. 40832 570 173. 73835 620 188.97638 670 204.21641 720 219. 45644
1 158.80112 1 174.04115 1| . 189.28118 1 204. 52121 1 219. 768124
2 159.10502 2 174. 34595 2 189, 58598 2 204. 82601 2 220. 06604
3 150.41072 3 174.65075 3 189. 89078 3 205. 13081 3 220.37084
4 150. 71552 4 174. 95685 4 100.19558 4 205, 4356, 4 220. 67664
- 3 5 176.26035 5 190. 50038 5 205. 74041 5 220.98044
6 160.32512 6 175. 56515 6 100. 80518 § 208. 04521 ] 221. 28524
7 . 62002 7 175. 86995 7 101.10998 7 208. 35001 7 221. 50004
8 180. 93472 8 178.17475 8 191, 41478 8 208. 65481 g 221.80484
9 161.23052 9 176. 47055 9 101, 71958 9 206. 85961 9 222.19064
530 161. 54432 580 178. 78435 630 102.02438 680 207. 26441 780 222. 50445
1 181. 84912 1 177.08015 1 162.82918 1 7. 56022 1 . 80925
2 162. 15392 2 177.39395 2 162. 63399 2 207, 87402 2 223.11405
8 182. 45872 3 177. 690876 3 162. 93879 3 208.17882 3 223.41885
4 162. 78353 4 4 183. 243860 4 208. 48362 4 . 723
5 163. 063833 5 . 3 103. 54839 5 208. 78842 5 224. 02848
6 163.37313 6 178.61316 6 193. 85319 6 209. 09322 6 224.33325
7 163.67703 7 178.91796 7 104. 15769 7 . 39 7 224.63805
8 163. 88273 8 179.22278 8 194.46279 8 209. 70282 8 .
9| 164.28753 9| 179.52766 9| 104.78750 9| 210.00762 9| 225.24785
540 164. 55233 590 9. 640 . 690 210.31242 740 225. 55245
1 164. 89713 1 180. 13716 1 185.37710 1 210. 61722 1 225.85725
2 165. 20193 2 180. 44196 2 195. 63199 2 210. 92202 2 226.16205
8 165. 50673 3 180. 74878 3 195. 98879 3 211. 22682 3 226. 46685
4 166. 81153 4 181.05158 4 106. 20189 4 211.53162 4 226, 77185
] 166. 11833 5 181. 5 196. 596839 5 211. 83642 H 227. 07645
6 166. 42113 6 181. 86118 6 106.60119 6 212.14122 6 27.38125
4 186. 72503 7 181. 96588 7 7. 7 212. 446802 7 A
8 167.03073 8 182.27078 8 197, 51080 8 212. 75083 8 227.99786
91 182.33553 9} 18257567 9 7, 81 9 N 9
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Lengths—Feet to meters (from 1 to 1000 units)—Continued.

Feot.| Meters. Feot. Meters. Feet. Meters. Foet. Meters. Feot. | Meters.
750 228. 60046 800 243. 84049 850 259. 08052 900 274.32055 950 289. 56058
b . 905268 1] 244,14520 1| 259.38532 1] 274.62535 1 . 86538
2 229. 21008 2 244. 45009 2 259.89012 2 274.93015 2 290.17018
3 229.51486 3 244.75489 3 259. 90492 8 275. 23495 3 290.47498
41 29.81068 4 245.05969 4| 260.20972 4| 275.53976 4] 200.77978
51 230.12448 5 245 36449 S| 260.60452 5] 275.84455 5 1.084
6 230. 42926 6 6 260.90932 6 276.149835 6 291.38038
7 230. 73406 7 245 97409 7 261.21412 7 276.45415 7 201.60418
8 231.03886 8 8. 27889 8 261.51892 8 276.75895 8 1. 99808
9| 231.34366 9 246 58369 9| 261.82372 9{ 277.08376 9| 202.30378
760 | 231.64846 810 | 246.88849 860 | 262.12852 910 | 277.36855 960 | 202.60850
1 231.85326 1 247.19329 1 2.43332 1 277.67338 1 292.91339
2 2. 25806 2 247. 49809 2 202.73813 2 277.97816 2 293 21819
3 232. 56287 3 247. 3 . 04203 ] 278.28206 3
4 232. 86767 4 48, 10770 ¢ 263.34773 4 278.68776 4
S| 233.17247 5| 248.41250 5] 263.65253 5| 278.80256 51 204.13250
6 233.47727 6 248. 71730 6 263.95733 6 279.19736 6 204.43730
? 233. 78207 7 249.02210 7 2684.26213 7 279. 50216 7 204.74219
8| 234.08687 8| 249.3 8 . 56603 8| 279.80608 8 . 04699
9 234.30167 9 249.63170 9 264.87173 9 280.11176 9 205.35179
770 234. 60647 820 249. 870 265.17653 920 280. 41658 970 N
1 235.00127 1 250.24130 1 265.48133 1 280.72138 1 285.90139
2 235. 30607 2 250. 54810 2 265. 78613 2 281.02618 2 206.26810
3 235.61087 3 . 85000 3 . 09093 3 281.33000 3 206. 57099
4| 235.91567 4] 251.15570 4| 266.39573 4| 281.63578 4| 208.87679
5( 236.22047 5| 251.46050 5| 266.70053 5 1.94056 5| 297.18050
6 236. 562527 6 251.76530 6 267.00533 6 282.24536 6 297.48539
7 236. 83007 7 252.07010 7 2067.31013 7 282. 565017 7| 207. 79020
8 237.13487 8 252.37490 8 2687.61494 8 282.85497 8 298. 08500
9| 237.43967 91 252.67971 9| 267.91974 9 . 15077 9| 208.30980
780 237.74448 830 252.98451 880 268.22454 930 283. 46457 980 298.70460
1 . 04928 1 253.28931 1 208.52034 1 283. 76037 1| 299.00940
2 238.35408 2 253. 59411 2 268.83414 2 284.07417 2 200.31420
8| 238.65888 8| 253.89801 3| 209.13804 8| 284.37897 3| 299.61900
4 238.96368 4 254.20371 4 269. 44374 4 . 683 4 299.92380
5 X S| 254.50851 5| 280.74854 5| 284.98857 51 800.22860
6 239.57328 6 254.81331 6 0. 05334 6 5. 20337 6 300.53340
7| 230.87808 71 255.11811 71 270.35814 7 286 59817 7] 800.83820
8 240. 18288 8 255. 42291 8 270. 66204 8 8 301.14300
9| 240.48768 9| 255.72771 9] 270.96774 9 286 2(7177 9 | ~ 801.44780
790 | 240.79248 840 | 256.03251 890 | 271.27254 0940 |  286.51257 930 | 301.75260
1 241.00728 1 256.33731 1| 271.57734 1| 286.81737 1] 302.05740
2 241.40208 2 256. 64211 2 271.88214 2 287.12217 2 302.36220
3| 241.70688 3 . 946901 8| 272.18004 8| 287.42607 3| 802.68701
4| 242.01168 4] 257.25171 41 272.40174 4| 287.73178 4| 302.97181
5| 242.81848 5] 257.55685! 5| 272.79855 5| 288.03658 51 303.27861
6 242.62129 6 257. 86132 6 273.10135 6 288.34138 6 803. 68141
71 242.92609 71 258.16612 71 273.40815 7| 288.64618 7| 803.88621
8 243. 23089 8 258. 47092 8 273.71095 8 288.95008 8 304.19101
9 243. 53660 9 258. 77672 9 274.015756 9 289.25678 9 804.49581
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Feet. tors. TFeat. ters. Foot, tors. Feet, ters, TFeet.
S0 | 184.04167 100 | 328.08333 150 | 492.12500 200 . 16687
3.28083 1 167.32250 1 331.30417 1 495. 40583 1 0859, 44750
8. 58187 2 170.60333 2 834.64500 2 498. 68667 2 662.72833
9.84250 8 173.88417 38 7. 92583 3 501.96750 8 666. 00017
13.12333 4| 177.16500 4| 841.20867 4| 505.24833 4 . 20000
18.40417 5| 180.44583 5| 844.48750 5 . 5201 ] B
9.88500 [ 183.72687 6 347.70833 6 511. 81000 6 675.85187
22.906583 7 187.00750 7 351.049017 7 3. 7 679. 13250
26. 24667 8 . 28833 8 354.33000 8 518.87167 8 682. 41333
29.52750 9| 183.56917 9{ 357.01083 9 . 9| 68569417
2. 60 | 196.85000 110 860 89187 160 . 210 688.97500
36.08917 1 . 13083 1 1 528.21417 1 .
39.37000 2 203. 41167 2 867 45333 2 B31. 49500 2 . 53667
3 81 208 3| 870.73417 8| 634.77583 3| 698.81750
45.93167 4| 209.97333 4| 874.01500 41 b538.06667 4 X
49. 21250 51 213.25417 5 . S| 541.83750 5{ 708.87017
52.40333 6| 216.53500 6| 880.57667 6| 544.01833 6 , 86000
B55. 77417 % 219 81583 b 883.85750 ? BAT. 89017 7 711.94083
59. 05500 8 223. 09607 8 7. 13! 8 B51.18000 8 715.22187
62. 9| 228.37750 9| 890.41017 9| 554.46083 9| 718.50250
65.61667 70| 229.65833 120 . 70000 170 | 557.74167 220 { 721.78333
€8, 89750 1 232.93917 1 . 98083 1 1. 1 725.00417
72.17833 2 236.22000 21 400.28167 21 §£84.30333 2| 728.34500
75. 45917 3 239. 50083 3 . ] 667. 58417 8 731.62583
78.74000 4] 242.78167 3 4| b70.88500 4 4, 90867
82.02083 5] 246.06250 5] 410.10417 81 574.14583 5] 738.18750
85.301687 61 240.84333 6| 413.38500 6| 577.42607 6| 741.46833
88, 58250 7 252.62417 7 416 68583 7 £80.70750 7 744.74017
91.86333 8 . 90500 8{ 418.946067 81 - 583.08833 8( 748.03000
05.14417. 9| 259.18683 9| 423.22750 9| b587.26017 9} 751.31083
98. 42500 80 . 46667 130 | 428.50833 180 590 55000 2301 754.50167
101. 70583 1] 265.74750 1] 429.78917 1 1 757.87250
104.98667 2 . 02833 2{ 433.07000 2 597 11107 2| 761.15333
108.26750 3 272.80017 ] 436.35083 ] 600. 36250 3 764.43417
111.54833 4| 275.50000 41 439.63167 4| 603.67333 41 767.71500
114.82017 5 . 87083 51 442.981250 51 006.85417 51 7.
118.11000 6] 282.15167 6| 446.10333 6| 610.23500 6| 714.27807
121.39083 7 , 43 71 449.47417 7| 613.51583 71 777.85750
124.67167 8| 288.71333 8| 452.75500 8| 616.79667 8] 780.83833
. 95250 9] 201.99417 9 9] 620.07750 9] 784.11017
131.23333 90 | 295.27500 140 | 459.81087 190 | @23.85833 240 787 40000
134.61417 1 8. 1 462. 59750 1| 626.63017 1
137.70500 2] 301.83667 2| 405.87833 2| 629.92000 2 793 96167
141.07583 3 305.11750 3 460.15017 3 633. 20083 3
144.35667 4 .3 41 472.44000 4| 636.48167 4
147.63750 5| 311.67017 5t 475.72083 5| 639.76250 S| 803.80417
150.91833 6] 814.96000 6] 470.00107 6] 643.04333 6| 807.08500
154.19017 7 318.24083 7 482.28250 7 646.32417 7 810.38583
157. 48000 8| 321.521687 8| 485.58333 8] 649.60500 8| 813.64667
. 76083 91 824.80250 1 €88.84417 9 3 gl 816.92750
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U. 8. COAST AND GEODETIC SURVEY.

Lengths—Meters to feet (from 1 to 1000 units)—Continued.

Me- Me- Me- - Mo- Mo-
ters, Foeot. ters. Feot, tors. Feot. {ers, Fect. tors Foot.
250 | 820.20833 300 | 984.25000 350 | 1,148.29167 400 | 1,312.33333 450 | 1, 478 37500
1 823. 48017 1 987. 63083 1 l 161. 57250 1 l 315. 61417 1 l 79. 65583
2 828. 77000 2 990. 81167 2 l 154. 211, 318 86500 2 l 482.93687
3 830. 05083 3 904. 3 l 158.13417 3 1 322.17583 8 1 488.21750
41 833 33167 4| 997.37333 4 1,161 41500 4 1,325 45667 4 l, 489. 40833
S| 836.61250 5 | 1,000. 65417 511,164.60583 51 1,328.73750 5 1 1,402.77917
6 839. 89333 6 | 1,003.93500 6 1 167. 97667 61 1,332.01833 6] 1,496.
7 843.17417 7 | 1,007.21583 7 1 171.25750 711,335.20017 711,499.34
8 846. 45500 8 ( 1,010. 49667 8 l 174.53833 8| 1,338.68000 8 | 1,502.62167
9 849. 73583 9 | 1,013.77760 9 1, 177.81017 91 1,341.86083 9 | 1,505.
260 ] 853.01667 310 | 1,017.05833 360 | 1,181.10000 410 | 1,345.14187 460 .1
1 8506. 29750 11]1,020.33917 11 1,184.38083 111,348, 11 1,512.46417
2 859. 57833 2 1 1,073.62000 2 | 1,187.66167 21 1,351.7 2 | 1,515.74500
3 £82.85017 3] 1,026. 31 1,100.94250 81 1,354.98417 3] 1,519.02583
4| 866.14000 4 | 1,030.18167 411,164. 411,358. 4 | 1,522.30887
] 3 5 [ 1,083.46250 811,107.50417 511,361.54583 5 l 625 58750
6| 872.70167 6 | 1,036.74333 6 1,200 78500 6| 1,364. 82067 6 23. 86833
7 875. 98250 7 | 1,040.02417 7 1 1,204.08583 71 1,368.10750 7 1 632 14917
8 879. 26333 8 | 1,043.30500 8 1 207.34607 8]1,3N.3 8 | 1,535.43000
9 . 54417 9 | 1,046.58583 9 1 210.62750 9 ] 1,374.66017 9 1,638 71083
270 | 885.82500 320 { 1,049.86667 370 | 1,213.90833 420 { 1,377, 470 | 1,541.99167
1 889. 10583 11 1,053.314750 1| 1,217.18017 141,381 1| 1,545.27250
2 . 38667 2| 1,050.42833 2| 1,220.47000 2| 1,344.51167 2 | 1,548.55333
3 895. 66750 31 1,059. 70017 31 1,223.75083 3| 1,387.70250 3 1 651.83417
41 808 4 | 1,062. 4 | 1,227.03167 4.| 1,391.07333 4 1 555.11500
S| 902.22017 511,088. 5| 1,230.31250 51 1,394.35417 51 1,558.30583
[ 905. 51000 6 | 1,089.85167 6| 1,233. 6 397. 63500 6 | 1,561.67667
7 908. 79083 7| 1,072.83250 711,28.87417 2 [ 1,400.91583 71 1,564.95750
8 012.07167 81 1,076.11333 8 | 1,240.15500 81 1,404.19667 81 1,508.
9| 015.35250 91 1,079.30417 9 | 1,243.43583 9| 1,407.47750 9 | 1,671.51017
280 | 918.63333 330 | 1,082.87500 380 | 1,246.71867 430 | 1,410. 75833 480 | 1,574.80000
1 921.91417 1| 1,085.95583 11 1,249.99750 111,414.03017 1 1,578.08083
2 925.1 2 | 1,089. 23667 2] 1,253.27833 3| 1,417.32000 2 1 681 36167
3 928.475683 3| 1,002.51750 3| 1,258.55917 3 5 38 584, 64250
4 931. 76067 411,005, 4 1 1,259.84000 41 1,423.88]87 4 1,687 92333
51 035.03750 51 1,009.07017 5| 1,263.12083 51 1,427.16250 51 1,601.20417
6] 038.31833 6 { 1,102.36000 6 ( 1,268,40167 6 1,430.44333 6 | 1,504.48500
7 041, 50917 7 11,105.64083 7| 1,260.68250 711,433.72417 71 1,597.76583
8 . 88000 8] 1,108.92167 8 ]1,272.96333 81 1,437.00500 8 1 1,601.04687
9! 948.16083 9 1 1,112.20250 9 | 1,276.24417 9 | 1,440. 28583 9 | 1,604.32760
290 | 951.44167 840 | 1,1185.48333 390 | 1,279. 52500 440 | 1,443.56667 490 | 1,607.60833
1 954. 72250 1 l, 118.76417 1] 1,282.80583 1] 1,446.84750 1 l 610.88017
2 958. 00333 2 | 1,122.04500 2| 1,286.08667 2| 1,450.12833 2 1,614.17000
3 961. 28417 311,125.32583 3] 1,280.36760 381 1,453.40017 3| 1,617.45083
4] 964.56500 4 | 1,128.60667 411 411,458.€ 4 1,620 73167
S| ©67.84583 51 1,131.88750 511,205.92017 511,460.97083 5 1 624.01250
6| 971.12667 6| 1,135.16833 6 | 1,299.21000 6 | 1,463.25167 6 | 1,627.20333
7 974.40750 711,138.44017 7 | 1,302.49083 7] 1,466.53250 7 l 630.67417
8 . 68833 8 | 1,141.73000 8 | 1,306.77167 8| 1,460.81333 811, 631 856500
91 980.90017 9 1 1,145.01083 9 11,800, 9 1 1,473.00417 9 1,637.13683
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Lengths— Meters to feet (from 1 to 1000 units)—Continued.

Me- Meo- Me- Me-
Foet. {ers. Feot. ters. Feet. ters. ters, Feet.
00 | 1,640.41667 || 550 | 1,804.46833 || 600 | 1,968.50000 || 650 | 2, 700 | 2,206.58333
1| 1,043.69750 1| 1,807-73017 1| 1,971.78083 121 1| 220086417
2 | 1,640.97833 2 | 1,811.02000 2 | 1,075.08167 2 2 | 2,303.14500
3 | 1,650.26917 3| 1,814.30083 3 | 1,978.34250 3 3| 2,300.42583
4 | 1,653.54000 1| 1)817.88167 4 ]1,081.62333 2 4| 2,300.70667
5 | 1,656.52083 5 | 1,820.86260 5| 1,984.90417 5 5 | 2,312.98750
6 | 1,660.10167 6 | 1,824.14333 6 | 1,088.18500 6 6 | 2,316.26833
g | 1)663.38250 7 | 1)827.42417 7 | 1,001. 46583 7 7 | 2,319.54917
8 | 1,666.66333 8 | 1)830.70500 8 | 1,904.74667 8 8 | 2,322-83000
o ( 1,660.94417 o | 1,833.98583 9 | 1,008.02750 9 9 | 2,326.11083
510 1,673.92500 || 560 | 1,837.26667 || 610 | 2,001. 660 710 | 2,320.30167
1 | 1,676.50583 1 | 1,840.54750 1 | 2,004.58017 1 1 | 2,332.67250
2 | 1,679.78667 2 | 1,843.82833 2 | 2,007.87 2 2 | 2,335.95333
3 | 1,683.06750 3| 1,847.10017 3|2,011.1 3 3| 2,230.23417
4 | 1,686.34833 4 | 1,850.39000 4 | 2,014.43167 4 4 | 2)342.51500
5 | 1,680.62017 5 | 1,853.67083 5 | 2,017.71250 s 5 | 2,345.79583
6 { 1)692.91000 6 1 820.95107 61 2,020. & 6 | 2,349.07887
7 | 1,606.19083 7 23250 7 | 2,024.27417 g 9 | 2,352.36750
8 | 1699, 47207 8 186361333 8 | 2,027. 55500 8 8 | 2,355.63833
9 | 1,702.75250 9 | ;86879417 9 | 2,030.83583 9 9 [ 2,358.91917
820 | 1,708. 57 (1, svomsoo 620 | 2,034.11667 | 670 720 | 9,362.
1| 1,700.31427 1 1| 2,037.37760 1 1| 2,365,
2 L2 2 1 870, 53067 2 | 2,040.67833 2 2 | 2,388.76167
8 | 1716.87583 3 | 1,879.91750 3| 2,043.95017 3 3| 2,372.04
4 | 1,719.16687 4| 1,883.10833 4 | 2,047.24000 4 4| 2,3%.
5 | 1,722.43760 5 | 1,886.47017 s | 2,050.52083 5 5 | 2,378.60417
6 | 1,725.71833 6 | 1,880.76000 6 | 2,053.80167 6 6 {2,381,
9| 1,728.90017 | 7 | 1,803.04083 7 | 2,057.08250 7 7 | 2,385.16583
8 | 1,732.28000 8 | 1,800.32167 8 | 2,060.36333 812,224.4 8 | 2)38%. 44667
9 | 1,735, 9 | 1,899 9 | 2,063.64417 9| 2,27 9 | 2,391.72750
830 | 1,738.84167 [| 580 | 1,002.88333 || 630 | 2,086.92500 || 680 | 2,230. 730 | 2,305.
1| 1,742.12250 1| 1,908.16417 1 | 2,070.20583 12,234 1| 2,308. 28017
2 | 1,745.40333 2 | 1,009. 44500 3| 2,073.48607 212,27, 2 | 2,401.67000
3 | 1,748.68417 3§ 1,012.72583 3 | 2)076.76750 312,240, 32,404,
4 | 1,751.90500 4 | 1,016.00667 4 | 2,080, 412,244, 4 | 2,408.13167
5 | 1,755.24583 s { 1,019.28750 5 | 2,083.32017 512,247.3 5 { 2,411.41280
6 176862667 6 | 1,922.50833 6 | 2,080.61000 6 | 2,250 6| 2,414.69333
7 | 1,761.80750 7| 1,0%5.84017 7 | 2,089.89083 7125253 7| 2,417.97417
8 | 1,765.08833 8 | 1)929.13000 8 | 2,003.17167 82,257, 8 | 2,421.25500
9 | 1,768.36017 9 | 1)932.41083 9 | 2,008.45260 9 | 2,280. 9 | 2,424.53583
840 | 1,771.65000 || 590 | 1,085.60167 || 640 | 2,090 690 740 | 2,427.81067
i 4. 1 | 1)938.67250 1[2,10301417 || ~ 1 1 | 2,431.00750
2 | 1,78.21167 2 | 1,042, 2 | 2,106.20500 2 2 | 2)434.37833
8| 1,781.49250 3| 1,045.53417 3| 2/100.57583 3 3 | 2437.05017
4|1 41,048 4 | 2,112.85607 i 4| 2,440,
» . ]
s | 1,788.05417 5 { 1,062.00583 5 | 2,116.13750 s 5 | 2,444.
6 | 1,791.33500 6 | 1,085.87667 6 | 2,110.41833 6 6 | 2,447.50167
7 | 1,704.61583 7 | 1,958.65750 7| 2,122.69017 7 7 | 2,450.78260
811,797, 8 | 1,061.03833 8 | 2,125.98000 8 8 | 2,464.06333
9 | L80L 17760 9 | 1,065.21817 8 | 2)129.26083 s 9 | 2)457.34417
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Lengths— Meters to feet (from 1 to 1000 units)—Continued.

Mo- Me- Mo- Me- Me-
tors, | Feet. |l oo | Feet. [ o [ Feet. (| o™ | Feot. | 0 | Feet.
750 | 2,460.62500 800 | 2,624. 66667 850 | 2,788. 7 900 | 2,952. 75000 950 | 3,118.79167
1 . 1| 2,627.94750 1] 2,791.98917 1| 2,9566.03083 11 3,120.07250
2 | 2,467.18667 2 | 2,631.22833 2 | 2,795.27000 2| 2,959.31167 213,123.3
3 { 2,470. 46750 3 { 2,634.50817 3 (2,798 3 | 2,962.50250 3 ( 3,126.63417
4 | 2,473.74833 4 | 2,637.76000 4 | 2,801.831687 4 | 2,985.87333 4 | 3,129.91500
5| 2,477.02017 51 2,641.07083 51 2,805.11250 5| 2,989.15417 5| 3,133.19583
6 2,480,31000 6 | 2,644.35187 6 | 2,808.39333 6 | 2,072.43500 6| 8,136.47687
7| 2,483.59083 7 | 2,647.63250 7 2,811.67417 71 2,875.71583 7 [ 3,139. 75750
8 | 2,486.87167 8 | 2,650.91333 8| 2,814. 8 | 2,078.09667 8 | 3,143.03833
9 | 2,400.156250 9 [ 2,854.10417 9 | 2,818.23583 9 | 2,082.27750 9 13,148.31017
760 | 2,493. 4 810 | 2,857.47500 860 | 2,821.51667 910 | 2,985.55833 960 | 3,149.60000
1| 2,496.71417 1| 2,660.75583 1| 2,824.70750 1] 2,988.83017 11 3,162.88083
2 ] 2,499.99500 2 | 2,684.03667 2 | 2,828.07833 2| 2,992.12000 2| 2,156.18167
3 | 2,503. 27583 3| 2,687.31750 3| 2,831.36017 31 2,005.40083 31 3,169.44250
4 | 2,506.55667 4 | 2)670.50833 4 | 2,834.64000 4 | 2,908.68167 4 | 3,162.72333
51 2,509.83750 S 1 2,673.87917 S | 2,837, 5 1 3,001. 96250 5 | 3,168.00417
6 | 2,613.11833 6 | 2,677.18000 6 | 2,841.20167 6 | 3,005.24333 6 | 3,169.28500
7| 2,516.39917 7 | 2,680.44083 71 2,844.48250 7| 3,008. 52417 7 13,172.56583
8 | 2,519. 68000 8 | 2,683.72167 8 | 2,847.76333 8 | 3,011.80500 8| 3,175.84667
9 | 2,522.96083 9 | 2,687.00250 9 | 2,851.04417 9 | 3,015.08583 9 { 3,179.12760
770 | 3,526.24187 820 | 2,600.28333 870 | 2, 854.32500 920 | 3,018.36687 970 | 3,182.40833
1} 2,529.52250 1] 2,603.50417 1] 2,857.60683 11 3,021.84750 11 3,185.68917
2 | 2,532.80333 2 | 2,606.84500 2 | 2,860. 7 2 | 3,024.92833 2 | 2,188.97000
S | 2)536.08417 3 | 2,700.12583 3 | 2,864.16750 3| 3,028.20017 3| 3,102.
4 | 2,539.36500 4 | 2,703.40867 4| 2,867, 4| 3,081 4 | 3,105.53167
S | 2,542.64583 5 | 3,706.68750 5 | 2,870.72017 S | 8,034.77083 518,108.81250
6 | 2,545.92067 6 | 2,709.96833 6 | 2,874.01000 6 | 3,038.05167 6| 3,202.00333
7 | 2,649.20750 7 | 2,713.24017 7 | 2,877.20083 713,041.33 7 13,205.37417
8 | 2,652.48833 8 | 2,716.53000 8] 2,880.57107 8 | 3,044.61333 81 3,208.65500
9 | 2,555.76017 9 | 2)719.81083 $ | 2,883.85250 9 | 3,047. 80417 9 | 3,211.83583
780 | 2,858.05000 830 | 2,723.09187 880 | 2,887. 930 1 3,051.17500 980 ¢ 3, 215.21687
1| 2,562.33083 1| 2,720.37250 11 2,800.41417 1 3,054. 4 11 3,218.49750
2 | 2,665.61167 21 2,729.65333 2] 2,893. 2 | 8,057.73667 213,221.77833
3 | 2,508.89250 3| 2,732.93417 31 2,800.97583 31 8,061.01750 3| 8,225.05917
4 |'2,672.17333 4 | 2)726.21500 4| 2;900.25667 4 | 8,084. 4 | 3,228.34000
5 | 2,675. 46417 5 | 2,789.48583 5 | 2,903.53750 51 8,067.57017 S | 3,231.62083
6] 2,678, 6 | 2,742,77687 612 81833 6 . 86000 6 | 8,234.90167
7 | 2,582.01683 7 | 2,746.06750 7 | 2,910.09917 7 | 8,074.14083 7138,238.18250
8 | 2,585.20667 8 | 2,749.33833 8 | 2,913.38000 8 3,077.42187 8.1 3,241.46333
9 | 2,688.67750 9 | 2,762.61917 9 | 2,916.66083 9 | 8,080. 70250 91 8,244.74417
790 { 2,501. 840 | 2, 755. 90000 890 1 2,019.94167 940 | 3,083.98333 990 | 8, 248. 02500
11 2,585.13017 1]2,759.1 1| 2,923.22250 1| 2,087.28417 1| 3,251.30583
22,508 2 | 2,762.46187 2 1 2,926.50333 2 | 8,000.54500 2 | 8,254.58667
8 | 2,601.70083 3 | 2,765.74250 3| 2,929.78417 3| 3,003.80583 31 8,257.86750
. 4} 2,604.98167 4 | 2,769.02333 4 | 2,933. 4 | 3,007.10067 4] 3,261.14833
s | 2,608.26250 s | 2,772.30417 s | 2,936.34 5 | 3,100.88760 5 | 3,284.42017
6] 2,611.54 6 | 2,775.568500 6 | 2,939. 62087 6 { 3,103.60833 6 ] 3,287.71000
7} 2,614.82417 7 | 2,778.86583 7 | 2,942.90750 7| 3,106.94017 713,210
8| 2 618.1 8 | 2,782.14667 8 | 2,946.18833 8 | 3,110.23000 8 | 3,274.27167
9 | 2,621.38583 9 | 2,785.42750 9 | 2,040. 46017 9 | 8,113.51083 9 | 3,277.65260
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5. Appendix 6, Report for 1901. 11. Appendix 5, Report for 1910, 19, Speclal Publication No. 19 26. Special Publication No. 46.
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INDEX TO POSITIONS, DESCRIPTIONS, SKETCHES, AND ELEVATIONS.

Posi- | Descrip- Elova.
Station. tion. tlon. | Sketeh. [ “gion,
Page, Page. | Number.| Page.
Albany courthouse Cupol8.........coieiinieaiiencuierernnnans 6 22
Alsea Peak, partly cleared, wooded summit . 6 22
Arquettealm. ..o ... ol 8 22
Ashland Peak, cairn. .. 4 21
Aspen Peak. .o iiiiiiiiiaieiaaiaanaaeanaes 4 22
Astronomicstation:
(01417 £:9 1 24130 11 U N 15 34 4 21
Corning..... . 13 4] 0 feeeeeeenns

Eugene. .. 11 29 |- 3
Gazelle.... 10 25 21
Redding 13 34 3 21

13 33 22

[ 30 PO

5 22

3,4 21

Bl

] 22

7 22

[ T PR

Black........o.u.nn & 21

Black Butte, cairn 4 21

Boliver (Calfl.).... 4 2

BoOS.eieiiiiiinnann 7 22

Brown Point Lighth 7 22

Bully Choop........ 3 21

Burg....... 5 21

Burn............. 13 32 7 22

Cannibal Peak, highest wooded su 18 eeinn.... 5 22

[0 '+ S .. 19 {ccceen.... 8 22

Contral Point astronomic station....................... .. 15 34 4 21

Central Point latitudestation................oolil. . 15 34 ' O,

Chemawa tank.......ccviiiruniniiieniiiiiiiniinennns .. 18 Jeveennnnns (] 22

China Mountain (not the cairn)......................... .. 14 |oeeeunnnns 4 21

Christian Church spire, Springfleld..................... .. 16 35 5 loeeerann..

City Hall, TACOMB. - .covoeeenninaiieimnianni it . 20 oeenn.s 7 22

Corning astronomie statlon..........oovveeivieiiiiail .. 13 34 3 T,

Corning tower............. .. 13 33 I PO

Corvallls, closed cupola.. . 18 loeevnnnnan 8 22

Corvallis, 0pen CuPOlB. ..vveeurnevrieeiiiieneiiinnieciianns b1, 3 PN ) 22
Coulit:.house: a )

Lugene, flagpole 17 35 Bfoeeereens
Reﬁdin .............. 13 34 3 21
Tacoms, cupola......... 20 loeannnns 7 22

[0 28 Y [T TR 3,4 21
0T SRR URS PP 20 3 7 22
DAVIS . eiviieeiianeaneriaieetiaectetaseieterrieinsrtannnas 12 30 6,7 22
Deady Hall, west tower, Bugeno............oooiieiiiioinnnnn.. 16 35 Bfoeeennenns
Deschutes Peak. .. ..coveiiiiieiaiieieieieirieirosisncnsannes 20).......... 7 22
5 22
] 22
7 22
Eagle, Calrn. ..o ) 1 2 PO 6 22
Eugene:
Astronomic station..... e 11 % 5
Baptist Church spire 17 35 5.
Courthouse fiagpole. .. 17 35 5.
Deady Hall, west towe 16 35 5.
Geary School spire. . 16 35 5.
Methodist Church... 17 35 5.
Patterson School splre....... 17 35 5.
United Brethren Church ap 18 35 5.
W. 0. W. Hall spire. ......... 17 35 5
Fairdale Peak....ccoeeieneriinonnnaans 6 22
FaIrview.eoeieeoiemieeaniinaianian 5 21
(] 22
[} 22
Qazelle astronomicstation. ..... etieretieraeneaiseneans eeeenee 4 21
Geary Bchool spire, Eugene [ 3 O
Goat Mountain........ooveieunann.. 7 22
Goose Nest, talltree................. 4 21
Gruoﬁ'back ....................... 4 31
Gull..... S eeeeteceatttacaitiieectnsattarensastrsrtoacosesonntnn 7 22

61
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Index lo positions, dcscri-ptioné. sketches, and elevations.—Continued

Posi- | Descrip- Eleva-
Station. tion. tion. | Sketeh. | “fion
Number.| Page.
7 22
6 22
5 22
5 22
5 22
7 22
b 3 P
H 22
7 22
6 22
7 22
10 24 3 21
) 5T . 4 21
13 32 7 22
12 30 7 22
12 29 0 22
b & 2 3 21
Latitude station:
Central POINt. . .cooeuietniiit i iiiiiiiiiiaaiaaiieaaans 15 34 L3 P,
Portland......... . 19 36 [ 1 P,
Rosebu taﬁ .................... . 16 35 5 21
Lebanon, brick chimney..... . 18|..... et 6 22
Lett Nipple.. ccvvieerinernennnnnn.. 18 cevenn... 5 22
Len . 12 30 7 22
) . 3 P 5 22
141 ...aeel.. 4 21
19 36 [
15 |-cvennn... 4 21
10 24 3 21
) P 4 21
11 27 5,6 21
10 24 3 21
Mea 10 25 4 21
Methodist Church:
.................................................... Sleaeienaas
%ngﬂeld, spire.....cooeeen.L... | R,
Mldd @ BiSter..cceveriieiinninnnn.. 5 22
Min.....ccoveeemuiiennnnnns Tl
Minaral PeaK..ooecianennan.n 7 22
...................... 8 22
Monmout.h Peak....ooovveeannan.., 6 22
Monument, Genoral Land 8ucvey. .. 6 22
Mount Adams.......eevveeninaaiiiial. 7 22
Mount Eddy, cairn... 4 21
Mount Helenas.. ..... 3 21
Mount Hood, peak................._..... 6 22
Mount Jeflerson.......co.eeeeevieniiiiiinnns 6L 22
Mount Linn..........o..oooiiiilL 3 21
Mount Pitt......ooovvivnineninaaiat., 4 21
Mount Rainier baresummlt 7 22
Mount Rainfer, high peak......... ... 7 22
Mount St. Helens. . .................. 7 22
Mount8t. John.......coovveenven il 3 21
Mount Beott. . .ocevremeneoaniniiiiiiieiinaecnnnns 5 22
Mount Shasta, top.....cooeeveenii it ‘4 21
Mount Washington...........c.eiiiiiiaiaa, 5 22
MOUDE ZION. . e e etciitietteteiaieaianaeraiarerocneaaanncn 5 22
Nebo......... b e nen et ieiieetreeee e araereaa ) i P 5 22
B 31 1 P 13 33 7 22
North base:
RedAINg. . ooonvrriiiiiiiie it 14 34 b PO
Tacoms. .....c.ocunn. 12 32 7 22
‘Willamette. . 11 28 5 21
NoOrth BISter. oo ovee it ieee e cciaeriitianaaaann b T 5 22
16 .......... 5 22
10 26 4,5 21
19 36 6 22
17 35
12 32
11 27
) ¥ O,
20 38
11 28
19 ...,
19 36
19 36
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Index to pogitions, descriptions, sketches, and elevations.—Continued

. Posi- | Deserip- Elova-
Station. tion. tion. Skutch. tion.
Page. Page. | Number.! Page,
Prafrio Peak, West tree. ... ... it iie it ie e ¥ U 5 22
Proston Peak. . oeuunniiiieinioaiiiianireeeerenntiaraaraaenas 15 et 4 21
S L O 5 22
12 31 7 22
11 27 5 21
12 30 8,7 22
13 34 3 21
(070200 2 45121 T S 13 34 3 21
0353 ) o1 UL A PN 14 34 3 S
SOULI DASO. . veveeeeeenennntneeee e ireeinaanannnnannens 14 34 3l ...
L0 R 11 27 5 21
REVEr . ittt e e e it i 19 35 (4] 22
RODINSON Zu oo e eeeomees oo e 20 36 [ P
ROCKY BUUO+onemvnemnemne oo 19 38 6 22
Roman .................................. 11 26 5 21
............................................ 18 34 S 21
Roseburg latitudestation.. ... ........ ...l 18 35 5 21
DA . . e e e e neaaaean 10 25 3,4 21
Round PeBK . e e 6 22
Russian Chureh, €ro8s.. . c.ooviiire ittt eenaes |3 PO
Russian Peak, north polnt................... . L0 4 21
Russfan Peak. south point ... 1 1 /111111 4l
Ruste...oooivimeiiiiiiniia., .. 4,5 21
8t. Mmg Butle..o.ooiii e 5 22
Salem Capitol,dome.......ooovmeermieoiiiaiiiiiiieiiiiiiin, 6 22
8aw TOOth. .. cooo it e 4 21
BOOLL.u e, e eanesenaasaacesooannnnteresocuennneerereessennnnminn 8 21
8e8VIO8 (U, 8. BB ) et e ettt 1w 35 & 22
[ L SRS 1 28 .3 O
Sharp Peak. ..ot 200 . 7 22
Sheridan Park, highest greentree..........cooovvooenennnnos 19\ T 6 22
BISKEYOU e teveneneeeeneeeenacnaeneineaaananraeaaaanananans Ly 4 21
SOt oo 13 3 7 22
Smolter stack, 300 {eet hlgh .............. 200 ... 7 22
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